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INTRODUCTORY.

The Indian Industrial Commission was appointed by the Govern-
PR 4 i ment of India by order conveyed in Resolution
prointment and constiti= 15403 (Industries), dated the 19th May 1916,
4/ 2] 2
on of the Gommission. __in the Department of Commerce and Industry,
the full text,of which is reproduced as Appendix A-1.- The Commission
was “‘ instructed $o examine and report upon the possﬂ)ﬂities of further
industrial-development in India and to submit its recommendations with
special reference to the following questions (—
““ (@), whether, new openings for the profitable employment of
Indian capital in commerce and industry can be indicated ;
(b). whether and, if so, in what manner, Government can usefully
give direct encouragement to industrial development—

(5) by rendering technical advice more freely available ;
(m) by .the dermionstration' of the. practical possibility on-a
i dommereial scale of particular industries ;
(m) byafiording, directly -or-indireetly; financidl assistance
to indugtrial enterprises; or
(i) by .any other means which are not incompatible with the
existing fiscal policy of the Government of India.”

In" addition 4o-the- exclusion of the tariff quéstion. from the scope
of the Commission’s enquiries, it was also stated to'be unmecessary
for it to undertake the examination of those: aspects of technical and
industrial education which had recently been dealt with by the Atkinson-
Dawson - Committee, appointed ir 1912 to. enquire into the means of
bringing . technical institutions. into closer touch with employers of
Jabour in India, and by the Morison Committee which reported to the
SBecretary of State in 1913 on the system of State technical scholarships
established by the Government of India in 1904,

The Commission was.composed of the following Members :—

(1) Sir 1. H. Holland, “K:C.LE:, D.Sc.,” F.R.8.;, President of the
Tnstitution of Mining Engineers. - (President.)

{2) Mr. -Alfred . Chatterton, C.LE.; B.Se,, F.C.G.L, AMICE,
M.LM.E., Director of Industries and Commerce in Mysore.

(3) The Hon’ble Sir Fazulbhoy Currimbhoy Ebrahim, Kt., Messrs.
Currimbhoy Ebrahim and Company, Bombay.

{4) Mr. Edward Hopkinson, M.A, DSec, MICE, MIME,
MIE.E., Managing Director, Messts. Mather and Platt,
Ltd., Manchester, and Vice-Chairman, Chloride Electric
Storage, Lid,
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(5) The Hon’ble Mr. C. B. Low, C.LE., L.C.8., Secretary to the
Government of India, Department of Commerce and Indus-

try.

(6) The Hon’ble Pandit Madan Mohan Malaviya, B.A., LL.B., of
Allahabad.

(7) The How’ble Sir Rajendra Nath Mookerjee, K.C.I.E., Messrs.
Martin and Company, Calcutta.

(8) The Right Hon’ble Sir Horace Curzon Plunkett, P.C., D.C.L.,
LLD., FRS, K.CV.0.

(9) The How'ble Sir F. H. Stewart, Kt., M.A., C.LE., Messrs.
Gladstone, Wyllie and Company, Caleutta, President Bengal
Chamber of Commerce.

(10) 8Bir Dorabji Jamsetji Tata, Kt., J.P., Messta. Taﬁa, Sons and
Company, Bombay.

SBecretary.—Mr, R. D, Bell, I1.C.8,

Unfortunately Bir Horace Plunkett was unable to join the Com-
misgion, owing at first to ill-health and subsequenﬂy to other dulies
of high national 1mp0rtance _ Dr. Hopkinson  his resignation
durmg the-second season’s tour; having b nidér-medical
adviee from coming out to India in November 1917, though duting the
first year we received great assistance from the advice which his range
of experience both as a manufacturer and as a scienfist enabled, hin
to furnish. In October 1917, Mr. G. H. W. Davies, 1.C.8.,was ap-
pointed Joint Sceretary,-as Mr. Bell, whose services had some months
previously been transferred to the Indian. Munitions Board, could not
be spared for the forthcoming tour, though he continued to assist the
Commission by supplying information on various points and afferwards
in the preparation of the report.

It was arranged that,the Pregident should come to India some months
before. the Commission assembled, in order to
acquaint’ himself with the existing industrial
position. He arrived in India in May 1916 and
proceeded to Simla ; whence, after making preliminary investigations,
he started on tour at the end of June and vigited Bengal, Bihar and
Orissa, Madras, Bangalore, Bombay, the Central Provinces and the
United Provinces, returning-to Simla towards-the-end-of September.
The scattered information available was marshalled in the form of o
preliminary note by the President on-thie scope of the Commission’s
enquiry, and placed before the Members at a moeting held in Calcutta
in July 1916, when the methods of procedure to be adopted in the
formal collection of evidence were. discussed ‘and decided. This note
is printed as Appendix A-2.

At the end of September 1916 we agsembled at Simla-and prepared
a list of questions covering, as far as possible,
the scope of the Commission’s enquiry, in order -
to assist witnesses in: focussing their attention
on those parts of it of which they had special knowledge, or in which

Zvi
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“

they were specially interested. This list, as subsequently revised,
consisted of 113 questions under 10 main heads (vide Appendix A-3).
Our enquiry included the personal inspection of industrial enter-
Mothods of enquiry prises, the examination of witnesses, and
' discussions with representatives of local eom-
mittees and instibutions. We had also the advantage of conferring
with the Provincial Industrial Committees which existed in some pro-
vinces and with some of the Local Governments and Administrations,
In all we recorded-the written statements of 472 witnesses, and 342
appeared before ts for oral examination.* In. deference to the wishes
of withesses or from othor considerations, it was considered advisable
to treat as confidential ‘some of the matbter brought before us, and we
have ateordifigly-prepared - one: velume of confidentisl -evidence, which
will not be available to the general public. ' In view of the fach that
the Commiission - was - freely admitted to inspect industrial coneerns,
and that information, often of a confidential nature, was placed at our
1gposal ‘on. these ‘occasions, eur inspection notes also will not be pub-
lished.
We met. at Delhi on the 26th October 1916, with: the exception of
Tour ob 1916-17 Mr. Low who joited the Commission at Banki-
3 pore,-and, after toking evidence in the Delhi
Province, we visited the United Provinces, Bihar and Orissa, Bengal,
the Gentzal Provinces, Madras and Bangalore, = Detadls.of our itinerary
with a list of ingtitubions visited are given in Appendix A-4. In January
1917, in- conseqience of-the 1ncreased diffeultics of obtaining from
Furope stores for way afid essential purposes, the necessmy of shimu-
lating the local manufacture: of wiunitions " besaine '» matber of vital
importance. Taking adveutage of the expericnce already gained by
the Commission, the Government of India summoned: Sir Thomas
Holland t6 Delhi at the end of the month and requested him to organise

.a new department for the purpose. This decisioti—although the resuli-

ing organisation was in its final form- precipitated by the conditions.
developed during the war—was welcomed by us as a practical antici-
pation of many of the conclusions which had been forced upon us by
eviderice that began to repeat itself most strikiigly before we reached
Madras. Forthe newly formed Indian Munitions Board, as the central
authority controlling the purchase and manufacture of Government
stores and munitions of war, became, in effect, an expcriment on a
large scale designed to test the value 6f many of our conclusions regard-
ing not ounly-the manufacturing “capabilities of the countty, but also
regarding the kind of administrative machinery most suitable to carry
out our proposals. The Munitions Board is thus our principal witness,

* The evidence is printed in six volumes :—

Votume I. Delhi, United Provinces and Bihar and Ouissas

Volime II. Bengal and Central Provinces.

Volume I1T. Madras and Bangalore.

Volume IV. Bombay.

Volume V., Punjab, Assam, Burma and Genesal,

Velumo V1. Confidential,
- xvii



and we have had the benefit of information regarding some of its activi-
ties. - After. the departure of Sir Thomas Holland from Madras, Sir
Francis Stowart acted as President for the remainder of our visit to
Southern India. On the conclusion of the tour Messrs. Low, Chatterton
and Bell assembled at the office of the Munitions Board to summarise
the results of the first. year’s enquiries.
When the Commission re-assembled on the 7th of November 1917,
T ST Sir Thoinas Holland rejoined -and presided over
g our enquivies in the Bombay Presidency.
Pandit Madan Mohan Malaviya was unable to take part in our sessions
at Bombay, but accompanicd us for a portion of the ensning Punjab
tour. Mr. Chatterton was compelled to be absent during our tour in
this province. The Commission afterwards visited Assame and $urma.
Pandit Madan Mohan Malaviya, Sir Fazulbhoy Currimbhoy and Sir D.
J. Tata were unable to take part in the Assam tour, and the two former
were also prevented from visiting Burma. As the President had to
revert; to his duties with the Munitions Board after the Bombay totr
and was only able to join us for special discussions on one or two sub-
sequent oceasions, Sir R. N. Mookerjee was appointed o act as President
of the Commission until its re-asserobly at Simla for the preparation
-of the final report.

During the tour the personnel of the Commission was strengthened
by the inclusion of an officer with local knowledge én each prowince,
nominated by the Local Government to help in our enguiries, and co-
opted by the Commission. The following gentlemen, to whom our
thanks for their ready help are due, assisted in our proceedings i~

(1) Mr. G. A. Thomag, 1.C.8., Secretary to Government, Bombay.
(2) The Hon’ble Mr. H. J. Maynard, C.8.1., I.C.8., Financial Com-~

missioner, Punjab.
{3) The Hon'ble Lieutenant-Colonel P. R. T. Gurdon, C8.1,, LA,
Commissioner, Assam Valley Districts, Assam.
(4) The Hon’ble Mr. H. Thompson, C.8.1., L.C.8., Financial Corm-
missioner, Burma.
In condueting our enguiries and even more so in drafting our report,
we found it impossible to treat at length all
the very numerous questions involved ; and we
were compelled to dismiss somewhat briefly many subjects of import-
ance, in order to avoid loading our report with a mass of detail which
would have delayed its issue very seriously, while not adding materially
to its practical usefnlness.

Moreover, although mueh information of technical and industrial
value will be found in the eviderice of some of the cxpert witnesses,
-our report iy not intended as. an industrial survey of India, and we
have, therefore, concentrated our attention on the machinery which
we propose should be set up to effect industrial development generally,
rather than on the particulars industrie to be improved, This machi-
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nery will, we believe, do what is needed for all industries, and it wounid
be useless for us to attempt to frame detailed recommendations for
which technical enquiries by experts are required. We have carefully
studied the position of certain important industries and the proposals
Whlch have been made for their improvement ; but we have used the

Fnowledge so obtained as a basiy for our recormendations for the foch-
nical and administrative equipment which Government will require
and for the financial facilitios it should provide. In a few cases, however,
when we deemed an industry of sufficient jmportance to deserve special
treatment, we have had notes prepared in greater debail: these will
e fongd as appendices. - We have. dealt at length with the importans
questmns of the organisation of the seientific and administrative services,
witha toclinicdl ‘education and industrial finance ; and have, we hope,
worked ouf 2 schisine which will enable Government to keep in touch
with, and agsist, industries of all classes, whether domestic or organised.
But the reader must not expect to find in this report the practical
information: which would énable a particular undertaking to be started ;
such, for-instanes; aswould be furnished by an expert when reporting
on the prospects of ‘a proposed industry. ~ Still less must he regard it
ag an industrial vade mecum to guide him by shorb cuts to fortuns. Even
had we attempted to describe the general principles determining the
success or failure of any particalar industry, this ‘would still be of no
se, bo the  wopld-be indusbrialiss, withous. knowledge of loca! details
regardihg the supplies of raw material, the markets for the finished
article, and tho-cost-of labour,-information which it would be impossibls
to givein g réport of this nature. . We hope, however, that in the:imperial
and provineial - Departments of Industries, wheil in.working ‘order, will
be:forind an organisation for collécting such information.

We [eel it tiécessary to.refer to the considerable change in public
" . opinion regarding industrial  questiong by oughf

Effect ot-the-war-on puhlic“ghout by the war, a change which we also see
Hpimion reﬁ:m;;g Industria! o footod clearly: in :the policy “of Governmens.
We have explained.in our report the deadening
offect produced by Lord Morley’s dictum.of 1910 on the initial wttempt%
made by Government for the improvement of industries ; but a change
of sentiment was gradually coming abont, and a congiderable step in
advance was marked by the appointment of our Commission, with
liberty to discuss the question of the direct participation of Govern-
ment in the industrial development of the country. Siuce then, the
views of Government and of the public bave been further modified
under the stress of wer necessities, which have led to a still more defi-
nite adoption of the policy of State participation in industrial develop-
ment, and to the grant of State assistance to several industrial undes-
takings, of which the scope is not in every case limited by the possible
duration of the present war. The working of the Indian Munitions
Board has shown several examples of this policy, and we trust that
care will be taken to preserve such features of this organisation as ave
properly adaptable to peace conditions. We desire here to refer to the

xix

Ly

B



extent to which the action taken by Government and private indus-
trialists under conditions created by the war hag assisted us, by furnish-
ing actual examples of schemes which we had been contemplating ;
though some of our conclusions have thus been forcstalled, we have
been enabled to present them with more certainty and completencss.
Tinally, we may claim that the public discussions called forth by the
activities of our Commission and the evidence taken by it have also
borne their part in this movement, and have led to proposals being
put forward or -action being taken by Local ‘Governifients for the im-
provemen(, ‘of technical education, the employment of experts, the crea-
tion of official crganisations, and assistance  to- individvalindustries,
Which cleusly evidence the widetpread desire for progress in thc d1rec
ton indicated in our report.

It is our pleasant duty gratefully to acknowledge the generous
Esimoiad oy esistance and bospitality which we received
Y “;;;’istaﬁte“” from officials and non-officials throughont the
course of our work. We wish in particular to
record our sense of the help which we received from representatives
of the numerous industrial firms to whom we applied for advice and
information. We derived much encouragement from’ their readiness
to place at our disposal the results of their valuable experience. We
desire also to express our thanks to the Local Governments and Adminis-
trations for their eordial co-operation in our enquiries. » . "
‘Wo have now only to place on record our appreciation of the services
of Mr. R. D. Bell, L.C.8., our Becretary, and of Mr. G, H. W. Davies,
1.0.8., who joined vs as Joint Seeretary in October 1917. The former
rendered valuable assistance in working out the detailed lines on which
we subscquently conducted our work ; and his service with the Indian
Munitions Board gave him most useful experience which was freely
placed at our disposal. Mr. Davics, who had previously acted us Secre-
tary to the Bengal Provincial Industries Committee, lightened our
lebours materiaily by his willing help.
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CHAPTER I.
Rural I:;dia, Past and Present,

1. Ad a time when the west of Europe, the birthplace of the modern
industiial ‘system,; was inhabited by uncivilised
Nﬁv‘;:?:é{\ees:ng;lﬁl:ﬂdaila batk-  tribes, Didia was famous for the wealth of her
ERuses. rulers and for the high artistic skill of her
craftsmen. * ‘And, ‘even at s much later perjod,
" when mercliant adventurers from the West made theii-first appearance
in India, the industrial development of this cuntry was; at any rate,
not inferior-to #hat of the more advanced Buropean nations. . In both,
industries had' for long-been protected and controlled by soraewhst
similar systems, the gilds of Furope fulfilling in this respect much
the sanie Tunctions as the Indian castes.- Bub the widely different social
and political conditions of the West had .helped the middle class to
estaplish itself qn 4 foundation of commercial prosperity, and the strug-
gles for" political and Teligious. hbelty in which it had taken its share
ha dendowed it with a spirit.of enquiry and enterprise, that was grad-
wally and increasingly dlrec‘bed to the attainment of industrial efficiency.
It was to this middle class, that the so-called *“industrial revolution ™
of the eighteonth contiry was tostly duc. 'This revolution was only
the culmination of 4 long series of attemypis-to dtilise-in the most profit-
able way the: natural.resources gvailable. ~ But even ab this time pro-
gress was by the slow methods of ““ trial and exror,”” and the knowledge
of seiontific laws was in an elementary stage fhrmlghm,. the period when
the most striking industrial advances were being made.
2. The East India Conpany, whose agents first set foot in India at
a time when the earliest beginnings of the great industrial movement
were making their appearance in the west, was primarily a trading
corporation, whose réle was to exchange as far as possible the manu-
factured goods of England for the products of India.. Whether these
products were raw or manifactured was Hot a matter of vital import-
ance to the success of its frading operations, which wag not seriously
affected by the exclusion at one time of Indian silk and cotton goods,
brought about by the jealousy of British manufactarers. Attermpts
were frequently made throughout the period of its domination, and even
subsequently, to introduce into India various manufactures with State
support and encouragement ; but in the absence of scientific knowledge,
such experts as were then available were unable successfully to adapt
the results of western experience to Indian conditions, and most of the
euterprises ended in failure, perbaps the best-known instance being
® 1



the iron works of southern India. These failures strenghthened the erro-
neous idea that tropical countries, with their naturally fertile lands
and trying climate, were suited to the production. of raw materials
rather than to manufactures. The growing success of the textile industry
did little at first to dispel this view, and, as the doctrine of laissez-faire
established itself, gave further force to the theory that Grovernment
was ill-qualified to further industrial development by direct action,
and that all such matters should be left to private enterprise. The
cfforts of the State wene concentirated on the improvement of commu-
nications and on facilitating the flow of trade, which-continued, under
the conditions above described, to consist mainly of exports of Indian
raw maberial and imports of foreign manafactured products. But the
feeling which gradually arose among thoughtful men in*India; that
the existing conditions were unsatisfactory and were even imimical to
national development, was well founded; and, accentuated by the
growing pressure of foreign competition, and latterly by the stress of
a terrible war, has culminated in a universal demand for a complete
indugtrial system on western lines.

A more detailed account, however, of the economic position is neces-
sary for a clear understanding of the complex factors which must be
taken into account before framing a remedial policy.

3. The coming of the railway and the steamship, the opening of
the Suez Canal, and the extension of place and
seeurity by the growth of the British power
bave brought about very great changes. In earlier times every village
not only grew most of its food, but cither provided from its own resonrees
or obtained from close at hand its fow simplo wants, Its cloth, and
often the raw material for it, its sugar, its dyes, its oil for food or lighting,
its household vessels, and agricultural implements, were manufactured
or produced either by the cultivator himself, or by the village crafts-
men, who were members of the village community and were remunerated
by a share of its produce. Money for the payment of the Government
dues and for the purchase of metals or of luxuries was found. by the
sale of surplus food-grains or of agricultural and forest products required
by neighbouring ‘villages.. These exchanges were effected and financed
by the country traders, who were found mostly at the large villages

India belore raitways.

. or small towns that formed the centres of a series of economic circles,

the radius of each of which was measured by the distance to which
the few local imports and exports could be profitably earried.

The above is a fair description of the country as a whole ; but thére
were not wanting other -and larger centres of trads, situated on the
few recognised routes of land transport, on navigable rivers, or on the
sea-coaab, where a markst existed for the articles to which their rarity
or costliness lent sufficient. value:to offset the expense of carriage from
a distance.  These were few, for communications were difficult and
ingecure. Precious metals, artistio manufactures, and a few rare drugs
and dyes made up the bulk of thig traffic, which was mainly directed
to the ports from which trade with foreign countries was carried on,
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or to military and administrative centres. The courts of Indian rulers: .

Lad always attracted to themselves the surplus grain of the country-
side to feed the armies, officers, and dependents of the Chief. These
and the traders and artificers who supplied their necds, made up the
population of ‘an old Indian capital. From an industrial point of
view, the mogt interesting section of this population was the class of
artisans who were engaged ‘in producing’ nob only arms and leathen
accuniTements, but rich textile fabrics, ¢arved stone, wood andi ivory,
wrought metal, jewellery, and other articles of luxury, often of exqui-
site mevnanshi'p'and high -artistic value.  Hwven to-day, the famous
centres for the production of Indian artwares are the old capnal towns.
The earnings and so¢ial position of stch’ craflsmen were, in times gone
oy, otit of all proportion to- those of the less skilled workers in the
villages or small towns.

4. The ports were hardly less numerous, though far smaller than to-
day ; it will-be elear from ‘the account already given, that their trade
was enly in the rarer and more valuable articles axnd in commodities
such ad spices; of which India possessed a complete or partial wonopoly.

6 was furtlier restricted in the case ‘of the western poris by the formi-
dable barrier of the Gthats, with the result that all but the most portabls
and valuable -exports were' drawn. from the comparatively small area
between thert and the sea. - Tha' foreign teaders whowere séttled at these
porte, with-a few agencies located along the various trade routes which
hupphed thicin; . not only. eollected: these-articles; bup-tock an‘increasing
share in the finance and oiganisation of their production.

We have now to see in what ways this state of affaivs hag been modi-
fied by outside hifluences:

Effect of Exports,

5. Turning in the first place to the rural areas, we find an increasing
degree: of local spacialisation in particular erops,
ospecially ‘in- those grown for export. ~Cotton
18 oW "no - longer: planted - in- small: patches
in almost cvery village'where conditions are not absolutely prohibitive,
but is concentrated in-areas which are specially adapbed to its variouns
types. The diy- plains of central and western India ar¢ admirably
suited to a short-stapled but prolific kind ; while the canal-fed zones
of the Punjab, the Unitéd Provinces, and Sind are producing an in-
creasing quantity of longer-staplod types, which are also grown in the
retentive soil and moister climate of Gujerat and in the well-irrigated
areas in Madras. The peculiarly favourable climate of Bengal has
terapted the ryots to extend their jute cultivation, often at the expense
of their foodstuffs, while sugarcane is disappearing from tracts not
specially suited for it. A visible sign of this movement may be seen
in the abandoned stone cane mills lying near villages in the arid plains
of Central India, which now prefer to keep their scanty stores of water
for other crops and pay for their sugar by the sale of their cotton. The
" 8
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people have been led to make this change by the cheap railway and
steamer transport and by the construction of roads, which, while facili-
tating the introduction of foreign imports, also render available to the
farmer in his distant and land-focked village a large share of the price
-offered by far-off nations for articles which once merely supplied the
‘needs of Indian rural life. Markets have sprung up on or mear the
railway, where the foreign exporters or the larger Indian collecting
firms have their agencies; and the Tyot is now tiot far behindhand in
his knowledge of the fluctuations in the world- pttces of the principal
erops which he grows.

Improved means of communications have had another imfportant
effect in altering the nature of the famines to which so large a part of
India is exposed, and in lessening their disastrous results. The develop-
ment of irrigation and the improvement of agriculture enable the country
in a normal year to grow a much larger quantity of foodstuffs than
before; and it is now possible, thanks to the railways, to divert supplies
from the. export trade to the famine-stricken tracts. Famine now
‘connotes not so pauch a scarcity or entire-absence of food, as:high prices
and a lack of employment in the affected areas. . The terrible cala-
mities which from time to time depopulated wide stretches of country
need no longer be feared. The problem of relief has been seientifically
studied, and a system worked out which can he put into operation as
goon as the recognised signals of approaching distreds are appalent.
Tailure of the raing must always mean privation and hardship, but no
longer necessarily wholesale starvation and loss of life.

Tt is clear that, if the basis of employment also be wxdened crop
Tailures will lose muuh of the severity of their effects, and the extension
of industries, in as great a variety as circumstances will permit, will
do more than anyth ng to gecure the economic stablhty of the labouring
classcs

6. The capital in the hands of country trader: has proved insuffi-
o . cient to finance the ordinary movements of the
"carc';ir?:um'::fl for crops, and the seasonal calls for accommoda-

tion from the main financial centres are con-
stantly increasing. This lack of available capital is one cause of the
high rates that the ryot has to pay for the ready money which he
needs to buy seed and to meet the expenses of cultivation. On the
other hand, money is largely invested in the purchase of landed pro-
~perty, the price of which has risen to very high figures in many parts
of the country. Proprictors freely spend their savings {rom current
income on the improvement of land in their own cultivation, but loans
from private persons for this purpose are obtainable as a rule only on
terms quite disproportionate to Lhe value of the improvements. These
are also almost invariably made on land in the investor’s own possession,
not in that of hig tenants. The magnificent irrigation systems of India,
the drainage works of Bengal, and the relatively small amount that
has becn advanced by Government as improvement loans are almost
the only instances where public funds have, been definitely devoted #o
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this end. The demand for capital for land improvement has hitherto
perhaps been modest ; but the stimulus afforded by the various provin-
cial Agricultural and Industrial Departments,. especially in Madras,
has led to the introduction on a small, but rapidly increasing, scale of
modern appliances to roplace labour, improve cultivation, or supply
irrigation water. Towards the provision of working capital for eulfs-
vation, something has Dbeen done by the co-operative movement, ini-
tiated and fostered throughout by Government action, and far more
may be hoped from it in the fubure. But thie no less urgent necessity
of relieving thie ryob from” the enormous load of debt, with which he
has beem burdeiied by the: dearnéss of agricultural capital, the ncoessity
of meeting perfodic demands for rent, and his social habits, has bitherto
been met oy to a very small extent by co-operative organisation.

7. 1t is impossible o pass from this. brief skitch of the agricultural
position  without some allusion to the rise in
the. rate of wages and fhe growing scarcity. of
labour in most parts of the country. The rise
in the-eost-of Jabour-is due.majnly. to the increased demand, but. in
some places to the decline in-the labouring population: consequent on
the ravages-of plague during the past twenty years and on famine in
thelast decade of .the nineteenth century, although we do not forget that
the population asawhole inereased by some twenty millions between
1902 ang 1911.» This period of distress was followed by u sequence
of more favourable seasons combined with higher world-prices. This
prosperity in its turn led to greater expenditure by Governumens, rail-
way coigpanies, and private enteiprise, necessitating increased employ-
ment. . Simultaneously, the increase in - world-prices, which became
effective in Indid- owing to-the -rapid- extension-of .communications,
brought the cultivator more motiey, and the conséquent risein the cost
of living furnished ‘an additional argumient to the-labourer in his claim
for higher wages, This rise tells heavily on these sections of the popu-
lation which are not benefited by the incréased agricultural and indus-
ria] production, aud has sccentuated the tendency of the village artisan
to migrabe to the towns, where better pay is obtainable.

Labour and w_agés i rural

13,

8." The export-trade from.country districts generally suffers from
the existence of an undue number of middle-
mien, who intercept a large share of the profits.
The reasons for this are various.  In the first
place, it must be remembered that a great number of Indian cultivators
are indebted to a class of traders who not only lend money, but lend,
purchase, and sell grain, and sell such articles as cloth, salt, and oil to
small consumers. The position of a peasant farmer, with grain, seeds,
or cotton to sell, and at the same time heavily indebted to his only
possible purchaser, effectually prevents him from obtaining -a fair
market price for his crop. Even where the farmer is not burdened
by debt, his business with the dealer is still very often on a per contra
basis, hig purchascs and sales being alike reckoned in cash in the dealer’s
&ools, at a rate which is not always known to the customer at the time,
5
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The farmer, owing partly to poverty and partly to the extreme sub-
division of land, is very often a producer on so small & scale that it is
practically impossible for him to take his crop to the larger markets,
where he can sell at current market rates to the agents of the bigger
firms. This is especially the case jn Bengal, Bihar and Orissa, and
the United Provinces. Here most of the articles of export are purchased
from local dealers by the exporting agencies.  The larger markets are
ugnally frequented by an unnecessary number of brokers and touts ;
and there are almost always one or more intermodiaries between the
purchaser who moves the grain to the point of consumption or expors,
and the producer or other person who actually brings the cropdnto the
market. The market rules and organisation do not usually provide
means for preventing or punishing fraudulent: trade methods ; ewhile
the multiplicity of the local weights and measires, and, in many cases,
it must be added, the patural desire of the seller not to be the only person
defrauded, contribute still further to an undesirable state of affaivs.
Complaints are frequent, bub all parties accopt what appears to them
the inevitable. But, where a better organisation has been established,
the ryots thoroughly appreciate the benefit. A better market system,
co-operative. selling, and education are the most promising remedics.

Effect of Imports.

9. Such are some of the far-reaching effects on coumtry lifg ofe the
Influence of imports on increased flow of exports from Indja.. The
village live. greater number and variety of imports have
also had their influence, though in a less marked
degree.  Vessels and implements of irom, brass, and copper are now
commonly used in the villages, and their price is within the reach of
almost all classes. Petty articles of domestic use or personal ornament,
such as scigsors, mirrors, bangles, and the thousand and one cheap
and glittering trifles with which the rural huckster decks his stall, have
poured in from abroad. Drugs and patent medicines of all kinds, Indian
and foreign, cominand a ready sale. Sewing machines are found nearly
everywhere, and bicycles are in ever-inereasing demand. =~

The cffect on small industries in India- has been-considerable, bui
has not always been in the same direction. The import of brass sheets,
for example, has reduced the demand for the services of the brass founder,
but has greatly extended the business of the maker of brass hollow- -
ware. Cheaper iron obtainable in convenient sections has helped the
cultivator to buy more and better carts, and has diminished the cost
of many of his indigenous implements. . The position-of the village
artisans is changing. The tendency is for them to loge their status as
village servants, paid by the dues of<the village community, and to
become more and more ordinary artisans, who compete freely among
themselves for custom ; in some cases, notably that of the village leather
worker, they are disappearing under -the competition of organised
industries. . The influx of mill-made piece-goods, not only of foreign,
but of Indian manufacture, had before the war cheapened the price
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of cloth in compavison with other commodities and had enormousiy-
extended its use by the poorer classes, but had, at the same time, pre-
judicially affected the communities of weavers seattered over the country
in the towns and larger villages. In India a far groater degree of vesist-
ance has been offered by the hand loom to the aggressions of the factory
than in England. This is attributable to the great number of specialised
types of cloth of which slow-moving Indian custom decrees the use;
to the fact that the demand for many of these is on so small a scale,
while the types themselves are so special, as to render it difficul for-
the power loom to produce-them at a profit ; to the faithfulness of the
weavers es a caste of their hereditary trade, snd their nnwillingness,
especially in the smaller towns “to take up factory work’; and, to &
less extent, te the money locked up, on & vicious system it is trne, in the
financing of the weaver by his patron and incubus, the meney-lending:
cloth merchant. :

10. The. effect-of thie use of imported and factory-made articles on:
oo oo the standard. of comfort of the rural population
Shn@db;!iﬁ:;lgf aftetted has been, however, - generally “small. - The
o © . poverty of the Indian peasant precludes most
novel forms. of expenditure, while lack of education and the prescrip-
tions of ‘custom make him slow. £ accept any inpovations in his food:
or clothing, ‘of in the habits of his daily life: But the enormously ex-
tended vse-of cobton cloth, especially ‘of the finer counts, of woollen
clothing; the introduetion-of kerosene oil, matches, collapsible umbrellas,
and of better and cheaper cutlery and soap, have added appreciably
to the comfort of the people.

The increase of exports and imports has facilitated the provision of’
funds for communications.  The existence of these communications:
has itself h educative efiect on thie people; Has gradually helped
to render labour move fluid-and incidentally mare gostly, and has added

. to the gense of political unity among the more educated classes.

This rough sketch may serve to illustrate the effect of modern indus-
trial and commercial. development on. the rural areas which furnish:
most of the raw material of Indian trade and industry and, so far, almost
all the markets for the latter ; and we may now turn to a study of some
of the principal centres of industry where ita progress is most readily
discernible.




CHAPTER II.

Some Industrial Cenfres and Districts.

11. The great dissimilarities of soil and climate and the diverse causes
which have affected the developmemt of the
Diversite. l;:'a:t';n:;hlo:;ia!.n various parts of India are responsible for wide
and striking inequalities of econontic conflitions.
The stony, arid Deccan uplands, where the precarious rainfall will
scarcely allow the thrifty Maratha farmer-to hope for-a good harvest
even In one year oub of two, afford a marked eontrast to the rich alluvial
plains of Bengal, aland that has little to fear from the seasons but
occasional floods. The eanal zones of the Punjab, with their secure
crope of wheat and oil geeds, are intermixed with the desert plaing of
the bark, that yield hardly move than a scanty pasturage for camels
or cattle. Only a very few miles away from large and prosperous
ports or busy mining districts ave wide stretches of jungle or sandy
deserts. A mere general outline of the economic pogitien in India would
be of no value for the purposes of this report, while to delineate the
whole picture in detail would be impracticable. The most convenient
way of presenting the commercial and industrial conditions of the
conntry, as a basis for our proposals, is by a description of selected areas
-or eentres as spectmens of economic developmens, in which the factors
with which we have to deal appear in varying circamstances and degrees.
Prominent among these are the great cities of Bombay and Caleutta ;
‘up-country manufacturing towns like Cawnpore ; distributing markets
like Delhi; the cotton and jute tracts, where machinery and markets
have been gradually called info existence to deal with important com-
mercial crops ; the railway workshops; and the coal and jron districts
ol Bengal and Bihar. These are alike characterised, in a greater or less
degree, by the presence of large traders and leaders of organised indus-
try, accustomed to buy and sell or to maniifacture on & wholesale scale
and in close touch with the conditions of world markets and world indus-
tries ; of aggregations of capital ; of groups of factories and bodies of
.semi-gkilled or unskilled labourers, who have migrated thither, tem-
porarily or permanently, from distant places, leaving the homes and
small farms which they often still possess to the care of their families or
relatives ; and of larger or smaller engineering works, which have sprung
sup o supply the needs of organised industries and require the services
wof skilled mechanical engineers and artisans. .
12. A characteristic feature of organised industry and commerce in
all the chief Indian centres is the presence of

i firms. ; :
he targe agency frmS. - he large agency firms, which, except in thg
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case of Bombay, ate mainly HEuropean. In addition to participating in:
the export and import trade, they finance and manage industrial ventures
sll over the country and often have several branches in the large towns.
The importance. of these agency houses may be gauged from the fact
- that they control the majority of the cotton, jute and other mills, as well
as of the tea gardens and the coal mines, This system originated and
hag'still continued owing to the ability of these houses to furnish financiat
help to industries ; it also owes its existence to some extent to the diffi-
culty, in the case of companies under European control, of finding among
the relatively small class of Teading men of business available in India
directors, sespecially managing directors, who will remain-in the country
long enough’ to-guarantee-the continnous supervision requisite for the
successtul comtirict-of such businiesses. . An agency firm as a rulé comprises
soveral partners, some of whom are takmg their turn of duty in India,
while the others attend to the firm’s affairs in London or elsewhere.

There is no-doubt but that the sysbem is-in many. ways well adapted
o present conditionsin India, and-has a far greater list of successes to-
its credit-than can be shown by ordinary company management under
individual managing’ directors.. We are much impressed by the strong
evidence' of -the: high financial prestige possessed by the better-class
agency firms; and of the readiness of the investing public to follow their
lead, a position-only reachéd; we recognise, by a poliey, extending over
manys yegrs, of efficient management, cautious finance and watchinl
attention to the interests of client enterprises.  Nevertheless, they have
not escaped: criticism as being unduly. conservative in their methods of
business-and as exhibiting undue reluctance to embark on new ventures.

They have been . cLarged with lack:of enterprise and an unwillingness
to follow up lines of development naturally procecding from the expan-
sion of operations in. their own specialised industries. In other words,
they have been inclined to develope commerce rather than industries.
and have thus been at times less helpful than might havé been the case,
in clearing-the way for continuous. industrial progress.

In recent years, however, a new spirit has arisen, evoked by the gemus
of a few men who lave boldly faced the industrial needs of India and
havenot been deterred by the large seale on which it is necessary to start
operations,. They have instituted such thorough preliminary enquiries.
that they have been able to accept the conclusions reached with confi-
dence and, when these were favourable, to act upon them. The success
which they have achieved as a result of the scientific methods adopted
has encouraged others to similar efforts, and these have been further
stimulated by the war, which hai clearly demongtrated the vital neces-
sity for industrial dovelopment and has, temporarily at least, lessened
foreign competition.

Caleutta.

13 The large centres are not numerous, and are of such importance
to the surrounding districts and so decidedly differentiated from them as
te warrant a more detailed and individual description.
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Calcutta, in spite of the position and consequent expense of the port
120 miles from the open sea and on a dangerous river, has immense,
natural advantages in itg situation on the estuary of the mighty river
'system which traverses the fertile and populous plains of Bengal, and in
-the fact that it is the undisputed centre of the great jute, tea and coal
industries.

14. Jute was apparently first shipped from Bengal in'1795 by officers
of the Bash India Company seeking an Indian
substitute for hemp, but it was not until 40
years later that pure jute yarn was made and sold in Dundee. Subse-
quent exports of the raw material grew rapidly, especially during the
Urimean and the American Civil wars, when supplies of Russian flax
and hemp and of American cotton respectively were cut oft feom the
Turopean markets, until in 1908-00 they totalled 893,955 tons; there-
after they have shown some tendency to decrease. In Bengal the hand-
Joom industry assumed considerable proportions in the first half of the
19th century, and, as late as 1850, the value of the manufactures exported
xcoeded that of the raw jube ; bub it was nob until 1855 that the first
machine-spinning mill was erected at Rishra near Serampore, followed
-after four years by the first power-loom factory at Barnagore just outb-
side Caleutta. - In 1881, 5,000 power looms were at work in Bengsl ;
‘in 1891, 8,000 ; in 1901, 16,000 ; and in 1911, 33,000 in 59 mills, while
tho latest ﬁguros avallable (1916-17) show 71 nills rynning vnth.")ﬁ) 404
looms and employing 260,199 persons, The paid-up capital of these
-concerns, including debentures but excluding reserves, amounts to 13}
erores of rupees and 23 million pounds sterling ; and the mills now manu-
facture over 1,000,000 tons of the raw material annually. Jube manu-
factures exported in 1913-14* reached a total value of 28} crores of
rupees for all India, whilo in the same year exports of raw and manufac-
tured jube together were valued at 59 crores, or almost 25 per cent. of
the total exports of Indian merchandise. Includmg India’s internal
consumption of jute manufactiires, ‘the annual average value of the
jute trade to Bengal has been computed ab 60.crores of rupees, or
£40,000,000 sterling at the pre-war rate of exchange. The association
of the Calcntt& jute industry with the east coast of Scotland has through-
-out remained intimate. The majority of the European stafls are of
Dundee extraction, and most of the experts in the managing firms are
Seottish. A few jute mills are driven by electric power generated from
«coal, and the plant ig usually of an up-to-date type and maintained at a
level of efficiency which is relatively high for India. The average jute
mill is generally, it must be remembered, on a larger scale than the
sgverage cotton mill,

15, The mills draw their labour mainly from Bihar and Orissa, the
i i United Provinces,” the northern districts of
Ko St sl Madras and Bengal. - The Bengali is taking a

The jute industry.

* We have taken t,ba laceat ﬁgures :wmlable, exoept in cases where obviously the
-figures are L d by wax 3 8gey exports and imports, and in some

«cases railway transport. > .
.
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smaller and smaller share in the openings for manual labour created’
by the mills. Some interesting proofs of this terdency are cited in a
note placed ‘before us in Caleutta, from which we take the following
particulars. In a Government report on labour in Bengal (1906), it-is
stated that 20 years earlier all the hands in jute mills were Bengalis,
bub that at the date of the report two-thirds of them were immigrants.
At the present time about 90 per cent. of the labour is imported.. A
consus was taken in 1902 by the managing agents of four mills in Garulia,
Bhadreswar and Titaghur. Another census was . taken by the same
managing agents in the same areas-in-1916;-the mills having meantime
increasedto seven.  ‘The: result showed 28 per cent. of Bengali workers
in 1902, and 10 per cent. ofily in 1916. The shortage had been supplied
from the Northern Circars. * Tt is-significant that: there were’ 350,000
more immigrants in- 1911 than in 1901 in’ Calcutta, the 24-Parganas,
Howrah and Hooghly. In the 24-Parganas in particular, the number
of immigrants had increased by 176,000, or nearly 80 per cent.

- The mill workers are in almost all cases recruited by and employed
under a’class of men known as sardars, nsually themselves ‘of similax
origin. to the labour they supply. * Somie mill-owners complained to s
of this system, which is an obstacle to progressive management, and does
not’ conduce” to indugtrial peace’; but they professed their inability to
alter matters: - The:labourers:live-as a rule in what are known as bustis,
collections:of hufs in the neighbourhood of the mills; which-are neither
- owned'nor leased ay g rule by the mill managenient, but are often the
property of the sardars. “This last is'an eminently undesirable practice.
In these bustis the workers are poorly housed among - surroundings
ugually inganitary and unpleasant, though praiseworthy efforts to im-
prove matters have been and are being made on an increasingly large
scale by mill-owners, who have erected dwellings on or near the mill
premises for ‘o proportion of their labourers, . Thelatter areready enongh
to.avail themselves of the accommodation provided.. ‘The position of
mill labour in genéral and the housing question in particular, form the
subject of Chapter XVI. Specimen wages of jute-mill operatives in
June 1918 are exhibited in the statement below. :The figures are in
rupees per mensem i-—

Cardors. Rovers. Spinnera, Shifters. Winders.

9 12 143 11 18
Beamers. - Weavers, Mistries. Coolies.
22 27 30 13

‘Wages are paid weekly, one week in arrears.
Mill-owners complain of the unwillingness of their labourers o respond
to the stimulus-of higher wages ; the lattor-do not 2s a rule inerease their
output when engaged on piece-work, but merely work fewer days in the
week. The reasons for this were investigated in some detail by ns.
We have little doubt but that the long hours passed in the uneongenial,
if not unhealthy, swrroundings- of a factory;, from which the labourer
rgburns at night to a dirty, crowded and insanitary hovel, where his only
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relaxations are found in the liguor shop and the bazaar, are most un-
attractive to a man aceustomed to rural life, and it is orily the congestion
existing in his native district and the desire to earn higher wages for a
tire, that lead him to submit to such conditions. The mill workers of
Bombay and Calcutta do not for the most part remain permanently
at the mills, but return after a longer or-shorter period to their native
villages, though they eventually drift back in many cases to the mills.
This praetice affords a much needed change from the conditions under
which' the labour force lives and works, conditions which can never
create & skilled and steady class of operatives. The labourers are, more-
over, almost: entirely uneducated ; the facilities for the edweation of
their children in the villages from which thty come are, it is believed,
quite inadequate ; whilst in the neighbourhood of the mills, for children
who are taking their share in mill labour, they exist only in. the few
cages where they have been provided by enlightened employers. More
will bo said in a later chapter regarding the problem of the education
of juvenile factory workers ; it is sufficient here to point out that, with-
out education, a standard of comfort that will respond to the stimulus
of decent housing and lead to a desire for increased earningg'is not likely
to be attained.

16. It is a noteworthy fact that Bengali, or indeed Indian, capitalists
SHaFe Vakin 5v ndiais, in have taken very little part, otherwise than as
the Jute industry. mere investors, in the sbarting, and nene’at all
s in the management of jute mills.. The step
from ftrading in and financing cotton to its actual manufacture was
readily taken, with the help of English textile experts, in Bombay,
where the weaving of thelocal staple by hand was a prominent industry
before the import of mill-made goods.  Similarly in Bengal the weaving
of jute fabrics was an important industry in the first half of the last
century and, until very recently, the initial collection and finance. of jute
were mainly in Bengali bands; but in Caleutts the Bengali merchant,
who had settled there to take his share in general trade, was apparently
unable to pags on from that stage to manufacture and, even in his com-
mercial business up. country, e is yielding ground to the more enter-
prising Marwari’ trader from Rajputana.

There is another reason which may perhaps have contributed to this
failure on the-part of the Bengali to take advautage of his position.
British capital and expert skill have been freely poured into the Caloutta
jute industry owing to the advanbages of its location, while, for almost
40 years past, the industry in the United Kingdom has stood still, in
point at least of the quantity of jute consumed.

17. The existence of jute mills, of tea and jute cultivation in Assam
et s A i and .Bengal, of busy. river. fraffic. and :a great

: port; andthe neighbourhood;~in ‘more recont

Sellannins St )r;ea.rs, of coal mmegs, have led to the establish-
ment of engineering firms, some of considerable size, in or near Caloutta,
the number of which in 1915 was stated to be 27, with 12,000 employés.
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There are also in and around Caloutts varions miscellaneous factones,
the most, ‘Dnportant bsing the flonr and paper mills, the laboar suppiy
of which is recruited and orgmnsed on the same basis as that of the jute
mills. A noteworghy feature of Caleutta industrial life, which has
become much more prominent-in.recont years;-is the number of snrall
orzanised industries remmtly taken up by Indians, such as ‘)ﬂ]lun—\?,
mt,telv and pencil making ; also the many small power factories for ol
mle« and pice husking: owned by ‘them: The rapid increase in the
rlumber of these latter leads to the belief that they earn:a profit, though
the conditionof their pla,nu ,usuallv leaves a good deal %o be desired in
point of “ficisncy.

18.,The sea trade of Calcutba in nmmdl times 1§ carried by cerbain
. Iega;&r Tides, and by a number-of tramp steamers

and & fow sailing ships. - The number of vossels
entered and cleared from the port.of Caloutta in the year 1913-14 was
999, of 3,077,199 tons burden: - The figures for imports and exports
of pmvatc n*ercua ndiséiin the same year weve (in thousands of rupees):—

Sea-borne and miand Hade.

Clict hoads. g Value.
,Iﬁ?j}ol‘l&. ¥ ket S
Cotton manufactures i e Ty . . S 28874
Pwist and yarn - . _./ g . - . . 05,44
o Metels andgres . U0 .o UL L 06617
Sugar . i . B . SR p 646,73 .
-Ma.chmc,rv and rmﬂ Work 7 s - % . o 3,20,’64'
Offs.. 477 el i i S LT e Lo
Hardwaro. w00 v, A R T 1,42,31
Totpl under all heads . v e 0w . 74,4952
Uik Baports, ?
Jute' manuafactares v s . Wi s g o o0 28,20,24
Jute, raw. . % = e % b W e 98,08,44
Fone Tiinli o g S AR R T e R e 16,66, 75
Tides and skins 70 20 L . a0 8,47,59
Gurain, pulse and flour | VO T R T 6,86:60
Beeds.' . 2 oo Ly Gk e g b B
Total under all heads S "'. G g . % . 98,50,27

A vast amount of traffic passes down the Hooghly by river steamer
and country boat : ipal river st hip nies own
204 steamers and ] The total merchandise thus broughf; into-

,126,000. tons, the leading lines of goods being
00 tons, and rice and paddy 198,000
o Assam-Bengal Railways share with
the river crafh the trade of 4he fertile and densely populated. jute and
vice districts of northern -and eastern Bengal. ~The' Bengal-Nagpur
Railway traffic consists mostly of coal and of seeds and food-grains from
Orissa and the Central Provinces. The East Indian Railway, which is
tise largeeb system of the phres that terminate in Calcuttn, imports
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food-graing and seeds from northern India and south Bihar, and handles
the bulk of the coal traffic. The total volume of the rail-borne trade of
Calcutta in 1913-14 reached 10,389,000 tons, of which imports amounted
to 8,605,000 and exports to 1,784,000 tons.

A large share of this trade is in the Hands of a clasy of Indian; mainly
Marwari; merchants; who as a rule have not hitherto direetly handled
oversea imports {except:-piece-goods, cheap iron and galvanised sheeting)
or-exports; but -have carried on-their trade in unport andexport goods
through Buropesn houses. “These latter export cotntiy - produce and
‘manufactures, the greater proportion of which is, however, i the case
of the largest firms, purchased by their. own agents up country, and
import piece-goods, metals, machinery, sugar, eto. - The,expory trade
here, ag in other-large Indian ports, is financed by the exchange banks,
who purchase the bills which exporters draw on consignees “or their
bankers or-agents in other countrics, and to a certain exbtent by large
importers-diract.

1

Bombay.

19. The city of Bombay owes its origin to its geographical position
Trade and communications, and to its magnificent harbour, which gradually
became a collecting centre for other ports om
the west coast and for the relatively small strip .of Jand betwegn the
Gthats end the sea. During the closing years of. the Maratha power,
the contrast afforded by the pence and security of Bombay with the
disturbed Decean was responsible for a great addition to the wealth and
population of the eity. 'Lhe introduction of a more settled rule in the
sountry above the Ghats was almost immediately followed by the making
of a road over the Bhor Gthat to Poona.. From. that time progress in
communications between Borbay and the country to the north and east
has been continuous ; and it is now counected with, Gujerat and north-
ern India by the Bombay, Baroda and Central India Railway, and with
the Deccan, Cantral India, the Gangetic plain, Caleutta and Madras by
the Great Indian Peninsnla Railway, Bombay thus receives a large
quantity of country products of all kinds, of which by far the most
important is cotton ; it-lacks the advantages which Caleutba possesses
in ity proximity to the coal fields and in'the river system of Bengal,
though its harbour opens directly on the sea and affords greater possi-
bilibies of improvement, of which full advantage is being taken. The
traffic in and out of Bombay over the railways in 1913-14 was (in
thousands of tong) i

Inward . . s § 3 g 5 5 . . 3,230
Qutward % . % 5 s 5 i 1,642
Amongst the principal items were (m thousamds of tons) - —
Imports. Exports,
Raw cotton . . . <520 Cotbon manufactures w bW 98
Dil seeds . ” . E .. 904 Metals’ and machinery- . . . 229
Wheat and flour A - . "324 . Sugar’s .. ? . . P U1
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20. The principal industry of Bombay is the spinning and weaving of
cotton, of which, however, it possesses by no
nieans the monopely which. Caleutta can claim
in the ease of jute manufacture. = An account of the origin of the Bombay »
cotton industry will be found in Chapter VIL.. In'the year 1916 there
werg 266 niills in-Todia; containing 6,839,877 spindles and- 110,268 looms
and employing an average number. of 974,361 hands. daily ; of these
Bombay itself possessed 86 rlle, 2,984,575 spindles and’ 53,205 looms,
and. the persons -employed nunibiered 118,303, €otton spitiriing and
weaving, though India’s share in the ‘wdistry is mainly- confined to the
tower couflés, require finer manipulation than the process of jute manu~
facture, and demand more skill on the ‘part of the operatives. = Though
the first Indidn cotton mill was opened in Caleutta and other atterapts
have been made gince to establish a cotton mdustry there, these, with
few exceptions, ave besn far from successfal: Caleutta is no doubt less
favourably situated in respect of the cotton tracts gencrally than Bombay,
although much of the cotton consumed by the latter reaches it from
places ag distant as those from which Calcutte draws its supplies, whils
Bombay 1§ at & disadvantage it respect of fuel, a deficiency now to some
sxtent supplemented by watér power,

The cotton industry.

21, The Bombay mill operative, whether owing to his {raining or
o 2 not, is more. skilful and intelligent than the
Bibari - immigrant. into-. Caleutta, though
probably no better educated, while he is more tolerant of uncomfortable
surronndings than the Bengali labourets, who possess ‘a. relatively high
dégree .of intelligence. . The-wages of miill labour are. higher in Bombay
than=in: Caleutta sud have been taised sppreciably sines 1914. “Sample
rabes; incheding ‘A war ‘bonus, for Bombay in the year 1918 wers. (in
ritpegs -and ‘@nnas per’ mensem) :— :

Labour-in the cotton milfs.

Bs . As.

Drawer (ecardroom). . o L0238
Reeltr . o . . . . . N P R
Warper » . .40 '8
7o Rover. e 3 5 “ P o241
*:Doffer (cardroom) . Y ¥ i ® o® L e 1210
N . 48 18

Weaver . - .

" Although wages are higher in Bombay, local conditions, so far as

they alfect ‘the ‘housing of labour, are more difficult in the island of -

Bombay than round Caleutta. The Caleutta mills are spread out’over

a long streteh of land on hoth banks of the river; and the labourers live, =~

as we hifive seen, in bustis, or collections of single-storeyed huts.. Owing - ’
to-the lack of space in Bombay, the wmill hands live in chawls, buildingsd W 37/!‘9
several storeys high divided into a number of single-room units, Whigh® R
“are %00 often overcrowded. 'This congestion has intensified the ,eﬁegﬁ LBRARY-

) 24’8 49 b o2 :‘; “
171 SEP 1968 : K
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of plague, an over-recurring factor in the problem of the industria
labour supply.

The Iabourers consist - mostly of Murathas from the Decean and
Konkan, a small section of Konkani' Makomedans and -Julhais (the
Mahomedan. weaver caste), with a few men from - Central India. . The
first two classes are usnally. cultivators of holdings too:small.to- afford
them & siibsisterice, and heavily indebsed to. the village money-ledder.
This habit of indebtedness adleres to them in Bombay; whete they,
in common with other mill hands, are usually deeply in the books of petty
woney-lenders.  The few mill hands from Central India and the Julhais
are far more careful with their money and work harder. The former
indeed are rarely in debt and occasionally even lend t6 their® wealer
brethern. 'There is more specialisation in different departments of the
mill' by workers of particular castes or origin than in Caleutta. The
mill bands are recruited by and employed throutrh a class of mer known
s jobbers, and are pald monthly, one month in arrears,

These remarks donot apply to the bandling of goods for export and
import, and the work at the docks, which require labourers of a different
type.

. L]

22. Aniong the main industries of Bombay, other than “he cotton.
Gther industries. mills, are the engineering shops, which have

. sprung up here for the same reasons as at

Colcutta, though they ave less extensive and numerous. The more
important coneerns numbered 12 in the year 1915, the largest of which
employed over 800 hands. There were in addition two silk mills, four
flour mills, and a considerable group of tanneries producing hall-tanncd

leather, with one large tannery and leather factory employing about
500 hands.

. The disadvantage under which Bombay for so long laboured, owing
to its distance from the- coal fields, has recently been largely redriced by
the facilities which the proximity of the Western Ghats affords for the
generation of hydro-electric power. This has been utilised by the enter-
prise of -a great Bombay firm, whose hydro-electric woiks at Lonavla
produce 42,000 horge power and deliver it at a charge of -b annag per
vuit, where motors are supplied by the mills, and -53 annas, where they
are found by the hydro-electric company. ~Other schemes on an even
larger scale are under comstruction and in eontemplatmn

23. The sea trade of Bombay, in addition to o¥dinary country’ pro-

gon trage. - Ouce, consists’ mainly of the export of raw

cotton.and of locally manufactured yarn and

piece-goods, and the import of foreign piece-goods and yern, sugar,

metals, wachinery and miscellaneous articles. The figures of imjorts
ig



into gnd expoxts from Bomba,y by seain 1913-14 nnder the leading heads
for trade Were as unde1 (in thousands of rupecs) (—

Chief hends, Value,
. Imports, .

Cotion manufachures 2 % F ¥ 8 . 16,6150 _
Cotbon twist and yarn @ . . ~ . i 1,49,53
Hilk manufactures and yern . . o v % @ 2,286,056
Wool manufacturcs and yam ‘ ] N . . . 162,89
Mebals: and ores. . 3 » % % " o . 7,16,69
Machinery and mid work . . . 4 i - 3,08,88
Fordwate Do ..o .0 Lo TL3%08
§ugur, “ v 5 5 H % i i 5 & 3,83,78
Oils . i ] ‘ % . . 5 . . 1,384,385
Potal under all heads . . . . . .- .. 941899
Cotbon, raw . K, . N . . & . 29,970,801
Seeds .. . . % 3 5 . B i . 12,5498
Cotton. twias and . yarn . ; 23 5 3 6 . 9,21,00
“Clotten’ manufactires o 2 2 % . ¥ & L,17,80
Metals und ores .. . ... . .. . . L1021
Total under all heads. .. " . " « “ . 14,4639

The ratiw 4y connechion with the doeks was until recently very nicon-
Yenient, necessitating s double handling of goods ; and the transport of
cobtoa by carts to the Coton Green s Colabs and buck again to the
mills or docks adds to-the cost and econgests the strects. Matters will
be “much improved when the new schewe for direct connection between
the Failways and docks, involving the construction of extensive storage
aceommodation and the transter of the Cotton Green to- the neighbous-
hood of the docks, has been completed.

The grincip‘d shipping s are rach the same as those of Caleutta
in addition, thore arc the pilgrim trafbe bo the Hedjaz and trade to the
Persian Golf, In which Indian firms share largely.” The coasting trade
with Karachi, Kathiawar, the Malabar coast and Goa is of some import-
ance.  Indian-built sailing craft participate in this and also visit the
Persian Gulf and the coasts of Arabia and Hast Africa. In the ycar
1913-14 the number of ships entered and cleared from the port of Bombay
was 1,536, with a tonnage of 3,837,111,

24. The trade of Bombay is shared by Huropeans, Parsees, Bhatsm

- Khojas and Banias. It is financed by banking

Sharg ézi:ga;ytr;:g:ans M agencies similar to those in Caleutta, branches

of the same banks being, with few exceptions,

found in both cities. - The mills obtain a certain proportion of their

finance in the form of deposits from the public. - Bombay as a finandial

centre has been and is still prone to speculation and the' movemients of

the cotton market and of stocks and shares are always active and some-

times violent. There are, ag in Caleutta, a number of firms and indivi-
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duals doing exceedingly remunerative business ag brokers in articles of
merchandise, insurance, freight and exchange, as well ag in stocks and
shares.

The most noteworthy difference between the two cities is the large
share taken by Indian merchants in the trade and industry of Bombay,
a subject which is treated in greater detail in Chapter VII. Indians
predominate in the share market, as mill-owners, and as importers of and
dealers in country produce and cotton brought into Bombay from the
rest of India. The foreign export and import trade is, however, still
mainly in European hands, though a certain number of ships are owned
by Indian. firms, and Indians are also active in the freight manket. ~The
Indian clement in banking is much stronger in Bombay than elsewhere ;
there are several banks with Indian directors ; and they e alse found
on the Board of the Presidency Bank.

The Bengal Coal Field.

25, Thecoal fields of Bengal and Bihar include all the principal coal
mines of India, the remainder being situated in Assam, the Centra}
Provinces, the Hyderabad and Rewah States, the Punjab, Baluchistan
and the State of Bikaner. The raisings in the Raniganj, Jharia and
Giridih coal areas, which may conveniently be described as the Bengal
coal field, were in the calendar year 1917, 16,563,990 tons, out of a total
output for the whole of India of 18,121,918 tons. 'The movemgnts#from
the Bengal coal field were in 1914, when trade and industry were still
flowing in their ordinary chanuels, to Calcutta 5,353,844 tons, to Bombay
535,806 tons, and to the United Provinces 1,258,068 tons, The import-
ance of this area to the industries of India is clear from the above figurcs.

The proportion of the total output of coal consumed by railways has
remained, almost unchanged for a number of years past and, since 1907,
has not been higher thau 33 or lower than 28 per cent. A more accurate
censns of coal consumption than in previous years was attenmipted in
1916, Though these figures were largely aflected by the wanr, it.is of
interest to notice that 33-6 per cent. of the output was taken for rail-
ways, 16-7 for bunkers, 5-6 for jute and 5-5 for cotton mills, 5:1 for iron
and brass foundries and engineering workshops, and 3-6 for inland
steamers.  Other heads are comparatively small, but no less than 12-6
per cent. was consumed at the collieries or wasted, and a similar quantity
wag taken up for use in small industries or for domestic consumption,
almost entirely the former. .

The Bengal coal field in 1917 was- worked by 153 joint-stock com-~
panies, of which the paid-up capitalisation in shares and debentures was
Rs. 672 Jakhs., There were in addition many mines owned privately
by syndicates and individuals. .

26. Coal wag first mined in Raniganj for other than local requirce-

. ments in 1854 when the Hast Indian Railway

Mathods of working: entered the Bengal coal ficld. The industrir

is ut the present time by no means entirely in the hands of Buropeans,
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though they are responsible for the working of most of the largest and
best. developed -mines. - The majority .of Indian enterprises consist of
small pits or inclines ; where they posssss-pumps or winding gear, these
are ustally worked by srall engines with vertieal boilers.”” Buch coneerns
are readily closed down if prices fall too low, and are as readily started
again when the markeb improves. - The technical development, however,
which has been attained by the better-class mines, is a striking feature
of the Bengal coal field and one of ity main points of interest bo students
of the organised industrics of India. A number of mines are now clec-
trically operated, and two groups-at-least are provided with central
clestric ‘generating stations, while considerable further developments ja
this diredtion are contemplated. Sandpacking to prevent subsidence
is ‘now practised in some collieries, Mechanical Sereening is- largely
inuse ;" acrialropeways are working in several places ; and the difficulties
caused by the locking up of coal undér the numerous railway sidings
that traverse the various ficids will, it is hoped, be solved satisfactorily
befote long.. Coke is produced fu all parts of the area, especially the so-
called soft coke, about 500,000 tons of which are made per annum, as a
rule by the smaller proprietors, by burning low:grade coal in heaps in
this open air. Cokeis alyo largely made by the wasteful process of burn-
ing-in open-top réctangular kilng. - The first by-product coke ovens were
started at Giridih.. There-arte now several other such installations on
‘the ficld, -producing eoal tar and sulphate of ammonia, the Iatter with
the help ‘¢f imported sulphur. - There are in addition a quantity of non-
by-product patent ovens. .It may he.noted in passing that -a coke,
which will readily ignite and can be used in the Indian domestic fireplace,
is vrgently needed, and might, if a snitable cheap type of fireplace be
also introduced, lead to a sensible decrease in the amount of cattle dung
used as fuel, ab any rate in the distriets surrounding the coal fields.

The eoal royalty owners are the local zemindars who under the Per-
manent Settlement are the owners of mineral rights. - They are at present
a class of -mere rent chargers who take little interest in the working of
their property, although great waste occurs, especially in the mine
managed by the smaller iriterests. b

~The so-called first-class coal of the Bengal field: rarely contains less
than about 12 per cent. of ash, but it generally forms a strong coke suit-
able for blast furnace work, and any serious development of the metal-
lurgical industries in this region will probably resulf, and that before
long; ifi-a relatively lieavy attack on the visible resources.  The guestion
of -encouraging and -even compelling economy in mining and coking will
soon be forced on the attention of the authorities.

27. The_ labour on the mines is partly drawn from neighbouring

villages, partly from the more distant areas of

Labduir puy:&hegoal:feld. Chota Nagpur. The average daily number
of labourers employed in the Bengal coal field in 1916 was 135,003 ;
the average daily wage per head was 7-6 annas ; and the annual raisings

_ per head of labour employed below ground were 1694 tons* The

* For all India.
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supply of labour is ab present insufficient and intermitbent and is
liable to be seriously afiected by a good harvest or by an outbreajz of
epidemic disease, to some forms of which the coal fields have in the past
been liable. Only a small proportion of the workers, except in the case
ol one or two old-established concerns, reside permanently at the mines.
The rest are usually small cultivators or. agriculbural lahourers,. wha
return to their villages for the cultivation and harvesting of their crops.
But a new generation of workers i growing up, which cai be induced to
settle down as resident labour near the mines, especially if suibable
accommodation be provided.. Though constant efforts are being made
to-arrive at the ideal workman’s dwelling, finality is far from ha.vmg been
reached, and changes of type ave still frequent.  The workler hifnself
undoubtedly prefers separate huts, if possible with a small plot of garden
ground. The objection o this is, of course, the expense involved, and
the only area in which we saw separate huts provided on.a large scale

for organised labour was the Mysore gold field.
28. The Bengal Iron and Steel Company at Kulti and the Tata Iron
i B N e and Steel Company ab Sakchi are most import:
gom;;:ny. e Steel  ant industrial enterprises in close connéction

with the Bengal coal field.

The works of the Bengal Iron and Steel Company, unlike the Tata
Company’s’ works, have grown up gradually. They were originally
started in 1875, bt had a somewhat chequered history, and did nog come
into the hands of the present Company till about 1889. The pdor quality
of ‘iton ore previously used was largely responsible for the failure
of the Company to make steel at a profit in 1905 and onwards, but the
managing agents, after nearly 20 years’ unremitting labour, have now
put thé concern on a paying basis, a result o which the discovery of a
body of better-grade ore greatly contributed.

The works have boon extended and remodelled.  They contain four
blast furnaces, each with a possible output of 80 tons of pig a day.. About
half the coke required iy made by the (‘ompany and' the balance is
purchased locally.

The steam is generated in bhoilers fited by the waste gases from the
furnaces. The output of pig iron, under normal conditions, is about
10,000 tons a month, Since November 1917, one furnace has been
turning out from 1,200 to 1,500 tons a month of forro-manganese, which
is exported o Europe and America for war purposes. The works
contain a large foundry making pipes up to 12 inches in diameter,
bends, columns, fencing sockets, pot sleepers and chairs, and are
eapable of producing castings up to 20 tons in weight. The Company
employs about 10,000 men.

29. The Tata Iron and Steel Company was formed in 1907 and

commenced ‘aetive operations ‘about five years

e Ta':m:;::";"d Stee yoter. Tt.owns iton mines at Gurumasini and

elgewhere in  India ; limestone quarries . at

Panposh in the Gangpur State and at Khansbahal ; magnesite deposms io
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the Mysore State;-and nine lavge eoal mines, four of which-are located
on thie Sharia field and are now producing 53,000 tons a month. The
smelbing plant consists of two large blast furnaces making approximately
350 tons of izon por day each, and three more firnaces are m process of
congtruction. Coke i8 ab ‘preseut supplied to these furnaces by 180 non-
recovery Cuppee cole ovens, with a capacity of 7% tons-cach. Thenew
plant - under construotion consists” of 200 13-ton by-product recovery
ovens, and a-benzol recovery plant for the coke oven gases. . The steel-
making plant eonsists of four hasic open-hearth [urnaces of -50 ‘tons
capaciby; two furndces of 75 tons capacity aud a seventh furnace’ in

. process of construction, while . urther extonsions’ ate now under way
consigting of two 25-ton Bessemer convertors, three electric farnaces,
4wo 200-ton’ tilting furnaces and & mixer of 1,300 tons eapacity to
receive the molten metal from the blast furnaces.

The present steel capacity is nearly 17,000 tons per month. ~The
folling 1mills produce about 120,000 tons of rails and sinaller sections
yearly. 'The Government of India agreed, before the works wore started,
16 take 20,000 tons of steel rails a year {er ten yoars from the Company.
provided they could be produced of suitable guality and at a suitable
price ;- but, on account of the heavy demands in the eastern theatres of
war, much larger quatibibies have been taken. The Company is now
preparing to build a 96-inch plate mill. Arrangements {or further exton-
siong have also bgen made with = view to producing sheet stacl, plates
and strifls for the manufacture of tubes.  The total developments now
under contemplation will involvé an expenditure of no Jless. than 12%
crotes of rupecs,

About 13,000 incn-are now employed by the Company and 10,000
men by contractors engaged 'in extensioms.  The mines and quarries
give employment to approximately 15,000 more, A town of 50,000
inhabitant - has sprung up ab Sakehi, the population of Which, it s
expected, will be over 100,000 by tho time the extensions are completed.
Suitable residences lor all classes ol employés have been erected, includ-
ing cooly lines for .about 1,000 of the lowest-paid - workmen. Two
institutes, - a primary. school, an elementary techuical school and a
large biospital have also been provided by the Company, and a school for
girls is now under consideration.

30. In addition vo. the above, engincering works which cater for the

T . public or for groups of mines arc springing up,

Englbh-ermg warks. like those at Kum%rdhubi near Ba.rpakai u-;hezfe
also five-bricks, silica and magnesite bricks are now being manufactured
for the iron and steel furnaces. - Another important industry in this
district is the large poltery at Raniganj, where pipes, fire-bricks, ete.,
as well as certain kinds of pottery arve produced. :

The Deccan Cotion Tract.
31. The three most important. crops requiring industrial treatment
before transport, are cotton, jute and tea:
o
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There are soveral parts of India where cotbon is grown on a consider-
able scale, but the largest continuous area is that covering the northern
Deccan, Berar, and the western districts of the Central Provinces and of
Central Indis, where there are between six and seven million acres under
cotton, nearly 700 gins and presses, and 35 spinning and weaving mills.
The bulk of this cotton is exported to Bombay and Ahmedabad. When
the railway began to serve these districts, at a time coinciding rqughly
with the cotton boom caused by the American War, most of the pioneer
firms were Buropean. Comparatively few, however, of the gins and
presses are now in European hands, most of those so ‘owned bell)g‘ the
property of certain large export firms. The rest belong to Im%lan firms
dealing in cotton, with their headquarters in Bombay or Allmedabad
or to Marwari and other Indinn traders carrying on business lgcally ;
only a small part of the capital has been found, and an even smaller share
in the management has been taken by local capitalists or business men.
The labour in these gins and presses s seasonal and unskilled ; bub the
demand for it has approciably raised the price of other local labour, and
the nieed for field hands in the cotton-picking seagon tends to maintain
it at 5 high level. Fitters and engineers are fairly numerous ; the former
have usually been trained in vailway workshops or mille, and are, here as
elsewhere, ready to seck their Jiving in any part of India, wherever may
be their original home ; the latter are either passed pupils of technical
institutions, suck as the Victoria Jubilee Technical Institute, Bombay,
or have Jearned their worl in local concerns. Mills artsnot numefous ;
they are owned in some cases by local, in others by Bombay capitalists,
and are operated by more or less permanently vesident labour. The
crop is financed partly by branches of banks with their headquarters in
Bombay, espevially the Presidency Banls, and partly by Indian financiers
and - dealers, who belong mostly to Bombay or other parts of India.
The inhabitants of these districts generally show a higher degree of
enterprise than the people of the adjoining non-cotton arcas to the east.

The gbove deseription will also apply fairly well to the cotton areas
of the United Provinces, Gujerat, the Punjab and Madras ; except that
in Madras the gins and presses ave to a somewhat larger extent in the
hands of European firms, and in'all these cascs, cxcept that of Gujerat,
the arrangements for marketing and financing are less highly organised.

The Jute Distriets.

32. The area under jute was 2,729,700 * acres in 1917. The quantity
produced was 8,839,900 * hales of 400 lbs. each. The centres where the
laxge buying agencies and the machinery for preparing the jute for export
are sibuated arc less numerous than in the case of the cotton tracts.
Much jute is despatched to Caleutta vnbaled, comparatively little diminug~
tion of weight being caused by the necessary clearing and baling procésses,
while cotton is usually reduced about. two-thirds in- weight by the

* Final foreeast for Bengal (including éaoch-Bihar), Bihar and Ouisse, and - Asa
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removal of the seed.  The middleman isfar more prominent here than.
in-the cotton trale, owing to the smaller size of the individual holdings.
and o the necessibty for sorting, bulking and grading the insignificant
parcels of jute bronght in plecemeal by the growers, before sufficient
quantities can be collected to attract the larger buyers. The fact that
wrachrof the transport 38 by watér also has some effcot onsthe nature of
the- trade. - The main buyers-up country and in Calcutta are the
empldyés of Huropean -dealers or manufacturers, or of rich Marwaris.
The market in - Caleutta, both lor local consumption and for cxport, is
nearly, if not -guite, as active and speculative as fhe cotton market in
Bombay., ‘The. cultivation of jute has brought .a large amount of
wealth into the eastern  districts of Bengal ; the local. population is.
intelligent apd unusually well educated for India. - If.1s  strongly
averse, however, from undertaking manual labour for ~hire, and the
crop is, as we have seen in the case of the Caleutta mills, handled by
an increasingly large proporbion of Immigrant labourers from Bihar
and - the eastern districts of the United Provinces. . These earn the-
highest. wages paid-for unskilled labowur in ‘any paré of rural India
excapt the Punjab, rates of Re. 1 and even more per. dicm being common.
in the. busy season. Tha. inechunical eperations for the preparation
of-the crop are far Jess extensive and elaboratc than in-the caso of
cobton ; artisans, ehgineers and labour of the factory type ave, therelore,

“mawch less in evidénce.
L2 - -

The Tea Districts of North-Hast India.

33. The position in the- tea districts of Assarn and northern Bengal
Growth of ‘e fen thdistry. is very different. The area covergd. by the--

erop- is.comparatively small, and it is grown

in- otherwise undeveloped tracts; and though it is-rclatively valuable:
in proportion to its bulk and to the acreage on which it is grown, its-
“economic and agricultural importance is less than is the case with jute: -
or cofton. It is generally accepted that the tea plant is indigenous in
. Assam; where it is known to have existed in a wild state long before its.
cultivation and manufacture were sexiously attempted. The first steps.
in this direction, indeed, were taken not for the exploitation of the Indian
plant, but with a view to experiment with ssed from China in different
districty in'India. "And although at an eatly stage attention was promi-
nently attracted to the .existence of the plant in Upper Assam, for a.
number of years China seed was brought over regularly and its cultivation
was—unfortunately as experience proved—encouraged. in - preference:
tothat of the Assam plant. The first sample of Assam-made tea was sent
to England in 1838, bub it was some years before tea culture i India
became a commercial success. At the outset the investigation had
been undertaken by Government; who may in fdact be said to have
ptoneered the industry, but once it was proved that Indian tea could
be put on the market to compete with the China product, the real begin-
nings of the Indian tes industry ‘wers established. This may be dated
ﬁ.om 1852, and by 1868 the total quantity exported amounted to eight.
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willion pounds ; after that time progress was rapid. Within recent
years more scientific raethods of cultivation have largely increased
the average production per aere ; for example, during the guinquenninm
1885-1889, the average production per acre of the 310,59b acres nnder
tea-in all India was 291 Ibs., while in 1916, the average production of
the 650,823 acres under tea had increased to 566 Ibs. Of the total
production, north-east India, including parts of Assam and Bengal, is
responsible for 90 per cent. and south India for 8 per cent:. The total
exports by soa in 1915-16 amounted to 338,470,262 Ibg ; the correspond-
ing figures for 1916-17 showed.a decrease, buti “this was due to ‘freight
difficulties, a large quantity remaining for shipment at the clase of the
year ; the value of exports in 1915-16 was £13,320,715.  The industry
gives permanent employment to more than 630,000 persons, while there
are also in all the tea districts considerable numbers of people who do
parb time work on the gardens.

Most of the more important gardens in north-east India are managed
and financed by Caleutta agency firms, but recent years have seen an
increase in the number of small Indian planters and compsanies. Hvery
garden of any importance has its own factory where tea is prepared for
the market, asib is csgential that the various processes  should e
carried through immediately after the leaf has been plucked. The -
betiter organised factories are elaborately equipped with highly specialised

plant and are under the supervision of expert tea makers. «

34. The question of labour is one of much difficulty. Speaking
enerally, all the important districts have to
N Lapaur ¢n the fea gardeds. %bmin t}},wir labour {rgm,considerable distances,
and this involves a heavy outlay and an elaborate machinery to control
recruitment. Assam has always had to contend with special difficulties
in view of its remoteness from the recruiting distriets in the United
Provinces, the Central Provinces, Bihar and Orissa and on the east
coast ; its importation of labour is regulated by. the Assam Lahour
and Bmigration Act, 1901 (VI of 1901), and, until recently, labourers
were usually imported under a contract binding them for a period to.
their employers, to the breach of which penal conditions attached.
Act XIT of 1839 is, however, in force in - Assam '; under this Act pensl-
ties can be inflicted for breach of contract on -labourers who have
teceived advances and wilfully refuse to carry out a contract to work.

Indigo in Bihar.

35. A word may perhaps be said in passing on the indigo industry
of Bihar.. Though the indigo-area of Madras is far greater in extent,
the production of its crop is but little organised. The Bihar ¢rop, on
the other hand, is mostly grown by or jor European planteis, who in
some cases finance thernselves, in others depend on the help of banks or
agency firms, The labour employed is all local and of a rural type,
and the manufacturing processes do not involve the use of much machi-
aery. The educative and economic effect of the industry is therefoge
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emall. “ihe'interest of the subject, however, lies firstly in the planting
system, aud in the relations between the planter, as the owner or lessee
of land and landéd rights, and the ryots who hold under him ; these
bave rocently been the subject of special legislation, and it iz thewore
beévond our provinee to discuss them ; secondq, in the struggle between
the natural and synthetic products, in’ which the former had héen, until
thé omtbreak of tho waz, steadﬂy loging. ground.  More systematic
cfforts, however, are now being made to enlist the resovrces of modern
science ‘on the planter’s side.

" Bvidence put. hefore us in, Bihar Jeft the Impression that natwral @
indigo, if cultivated and manufdctured on scientific lines, offers pro-
spocts of great improvement, probably suffi¢ient to enable it o hdld
it owfl in . edmpetition with synthetie indigo.- In the following - ways
vpportunities have been neglected in the past, and their recognition
thus offers prospects of suceess, if followed up in: the future :-—(1) The
application of scientific agriculiure, (o) in the adoption of phosphatic
fertilisers “and  other. improved methods of soil tvcatment, (b) in the
meedmg of plant varietiss able to withstand the wilt disease; (¢} in the
organisation of -seed farms under suitable climatic -conditions outside
the indigo-growing. district, and (4).in the retation of indigo with
other.crops. of marketable value; (2) The processes of manvfacture, («y
in the recent recognition of the fact that the precipitation of indigo is
esseisbially ‘due 40 a ferment, the cultivation of which under suitable
conditions: may -permit of a great increase in the yield, and (5) in the
prepar ation of astandardised product for the arket ; (3) The provision
of improved financial facilities.

By careful “managemenit under favourable financial conditions
several plantors have prospered, in spite of the absence hitherto of the
advantages- which the application of scientific agriculture might bring
them, aud, although it is impossible to “estimate the prices at* which
synthetic indigo will be placed with profit in fubure markets, there is no
doubt that.the prospects before the natural product are sufficient: to
sustify experimenial work and enterprise in organisation along the lines
indicated above,

The Railway and CGovernment Workshops.
"36. Mention -has already héen made of the private engineering
workshops established to'meet the rap*d expan-
sion of modern industrial needs, but by far
the most important developnient of mechanical engineeringin India is
represerited by the numerous locomotive and carriage-building shops
which' are an essential adjiinct to the railway system. There are over
70 such shops, and they are to-be found in almost every part of
India.. The latgost are the Bast Indian Railway locomotive shops at
Jamalpur with 11,000 hands, the two Great Indian Peninsula’shopi in
Bombay employing nearly 10,000 hands, and the North-Western shops
at Lahore with almost a similar total, while the central workshops of
whe - other more important railway. systems also employ severs!

The raiiway warkshops.



thousand meén each. It ig the business of this army to keep in running
‘order the rolling stock and equipment of the Indian railway lines.

37. These workshops date back to the time when the railways, to
: ! which they belong, were first started, dnd
Labour in the railway work~  q,11ing recent years, in the casy of many of the
shops.
F larger lines, they have been practically rebuils,
80 that they now represent, all but the very latest developments of modern
mechanical engincering as applied to locomotive and carriage building.
The labour employed is either Indian or Anglo-Indian, supervised and
controlled by meti brought ouf from England. - Very few Indjans have
risen to the rank of foreman, and still fewor have been appointed to the
superior establishment. With the dearth of Indian mechanjcal engineers
we deal elsewhere ; but here it may be remarked that the failure of the
railway workshops to turn out such men must be attributed to the lack
of provision for training them, and we must add that this deficiency
has hitherto been due to the lack of demand for such training owing to
the absence of visible prospects for its xecipients.

On the other hand, these railway workshops have been the main
training ground for engincerving artisans of every. clags; and, owing to -
the number of skilled foremenand chargemen, they have been most
wuccessful in this direction. - In most of these workshops some form of
apprenticeship exists, and the sons of workmen already employed are
encouraged to follow in their fathers’ footsteps. Very®little has &b far
been done to provide any form of elementary technical training ; bub
in recent years, the administrations of some of the railways have started
classes, with a view of affording instruction to such of their younger
workmen as were sufficiently well educated to avail themselves of it.
From the railway shops, the artisans often dritt into private employ-
ment. They also shill very freely from one railway to another, as the
conditions of life round each workshop are very similar. The extent to
which the country depends upon railway workshops for its supply of
trained engineering artisans, however creditable to them, is an unsatis-
factory featuve of the situation ; for, though the work is of a high type,
it covers only a somewhat limited range of engineering practice.

38. Although comparatively few in number, the Government ordnance
factories, by reason of the high standard of
work turned out in them, are also. important
cenfires for the training of certain classes of engineering artisans. These
factories are situated at Cossipore, Ishapur, Dum-Dum, Kirkee and
Jubbulpore, and each gives employment to several thousand men.
Passing mention may also be made of the Marine Dockyards in Bombay
and Calcutta and of the workshops maintained on a smaller scale by'
the Public Works Department to meet its own local needs.

Government workshops,

Motussil Distributing Centres.
39, Thoe main distributing centres of India coincide as arule with the-
Delii3 more important railway junctions.and are more
E typieal of the comparatively-land-locked-tracte
% ;



than .of peninsular India: A description 'of Delhi will serve as a
specimien, but it must ‘be remembered that fthese centres differ only in
size and in the extent of their trade and financial organisdtion from other
distributing centres which are found on & greater or lesser scale all over
the country the smaller ones closely approximating to the market fowns
i rural areas ‘which we have alrea.dy described.

The population of Delhi consisted in 1911 of 232,837 porsons who,

~apart from a few old *families, relies of the Mahomedan imperial -court,
and the dealers in and’ makers of avbistic wares, mostly earned’ their
livelihoods by ‘the collection; preparabion and . distribution of manu-
factured articles and covntry produce. As in other places, facilities for
fnancerand transpors have led to the construction of a fow spinning
and weaving mills, and others for the manufacture.of four and biscuits
and the extraction of oil. . The trading community consists: of a. few
Europeans, ‘mostly ‘representatives. of large: export and import . firms
with their headquarters at: Bombay or Calcutta, managers and employés

<“of local or branch banks and of one or two mills, and a number of Marwari
doalers and financiers. There are also some representatives of Indian
firyms and of Bombay and Caleutta shops. Goods are received on indent
or order from Europe or the Indian manualacturing centres of Bombay,
Caleutta, Ahmedabad and Nagpur. They consist mainly of piece-
goodse ygrn, kerpsene oil, manufactured or partially manufactered
articles of metal: (among which shect and bar iron, brass hollow-ware
and sheets, and cutlery predominate), cheap ornaments and trinkets,
umbrellas, and so forth.  Thistrade is financed by the ninolocal branches
of the large hanks and by the Indian bankers of the city. - The imports
by rail into Delhi in the year 1916-17 amounted to about 431,000 tons
-and. the “exports to about 168,000 tons ; amiong the former, coal and
coke, pieco-goods, grain and pulse, metals’ and. sugar were the most
important, and of the.latter; piece-goods, (lour, hides and. skins and
sugar. . ‘Small traders in neighbouring towns purchase their supplies
from the Delhi dealers, though this practiceis being gradually supplant-
ed by the opportunities of direct purchase from Bombay and Caleutta,
which better. trade information and closer financial relations between
differsnt parts of the country combine to offer.

Delhi takes a smaller relative share in handling country crops for
export ‘than- in the distribution of imports. The buying agencies or
sub-agencies of the larger firms, which rail ‘produce direct to Karachi or
Bombay are Tound in all the principal grain markets ; and, in zespect of
the grain anid seed crops raised in the vicinity, it is mainly as & market
for local export or consumption that Delhi continues to hold its own.

40.- The mills employ the local labour, which is even less specialised
and skilful than that of Bombay or Calcutta,
and the cotton mills spin enly. the compara-
twely low counts for which the cotton of the district.is suited. Engineers
arxl fitbers find their way hege from larger manufacturing centres,
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Motussil Manufaetaring Centres,

4L, Cawnpore is 3 town on the Ganges with a population of nea,rly
Gavinpore. 200,000 persons. It is seived by the ‘main line
of the Bast Indian Railway and branches of the
Great Indian Peninguls and the ‘Oudh end Rohilkhand Railways, It
owes its origin.entirely to Furopean enterprise; ha,vmo been sclected as
the site for a factory of the Kast Indis Corpany in the-eighteenth cen-
tury. - The situation of the town on the Ganges, just beyonxl the limits
of the Jingdom of Qudh, in the centre of a fertile district and on the
edge of the main cotlon-growing tract of the United Provinces, soon
made it an eroporium of trade and necessitated military protection, while
the subsequent advent of the Hast Indian Railway did mueh to develope
its growing importance. A large arsenal was established there after the
Mutiny, to.supply the army with boots and leather goods . which' were
manufactured by Indian contractors. In order to improve the quality
of-the Tocally made leather and to avoid the  gréat expense of import-
ation from ¥ngland, the Government Harness and Saddlecy Factory
was started here in 1860 on an experimental scale ; it proved a success -
and was put on a permanent basis in 1867, Tt was no doubt largely owing
to the existence of these worksthat the CGovernment Bootand: Army
Equipment Factory was staried by private enterprise in 1880 ; -it received
a eonsiderable measure of Government financial aid at the outset. - But-
the first organised private indusiry started in Cawnpore wasethe® Elgin
Cotton 8pinning and Weaving Company, which was: founded in 1862.
The large quantity of cotton passing through Cawnpore, the' financial
facilitics afiorded by an important trading centre, and the cheap labour
of the thickly populated areas round, were the chief inducements to its
promoters. One factory bas followed another,.and in 1915 $he city
contained five large leather {actorics and a number of sroall works and
tannerics, employing over 6,000 hands in all, six cotton mills with 4,647
looms’ and 840,000 spindles, employing over 11,000 hands, four tent
factories, a very large woollen will, three sugar factories, and engineeritig
works, -a chemical works, two Iarge flour mills, a brush factory, three
0il mills, axd a number of cotton ging and presses.’ Theje is also & central
electric genexa\.tmgD station supplying: both light and power, including
that required for working the tramway system.

Cawnpore is also .an important collecting and distributing centrey
Imports amounted in 1916-17 to 599,000 tons,.eonsisting chiefly of
coal and coke, cotton, piece-goods, hides and tanning materials,.raw
and refined sugar, salt, food-graing; oil seeds and metals ; exports Were
319,000 tons, mastly of raw. cotton, piece-goods and yarn, hides, leather,
refined sugar, salt; and oil seeds. Its trade, both export and Tmport, is
in the hands of several | large Huropean branch firms and of 2 number of
Indian merchants and bankers, but the most iroportant. industrial under-
takmgs are still controlled by the local European firms, .who founded
them in the first instance, or took them over at a comparatively: early
date in their history. Ome well-known local industrial firm with pre-
viously existing large interests in Caloutta gubsequently” s.tarted & brameh

T 28




in Cawnpore to. handle the trade in indigo seed, which was and
st is largely srown in the tract between the Ganges and the Jumna.

42, The operatives in the factories, especially in the tanneries and
leather works, are mainly chamars, who were
originally village labourers and tanners. Lahour
is comparatlvelv lentiful and moves inte Cawnpore freely from the
densely populated” rural districts which surreund it, Ssmple wages
in 1918 were ag under (in rupees and annas per mensem).

Labour in Cawnpore,

Cotton— Rs. Al
Gripders and strippers . . . . . . 93
~Sizers ; . g . . & . . . 15 0
.‘Vﬂiperﬂ; 8 E % B : 5 F 3 20 0O
Prawers . -, § 3 3 . . . . 20 0
Weavers | . . . . . . . .« 16%030 ¢
Wool—
Unskilled labour & s . F 2 y . 810
Mule minder . 5 ST . E = 17 5
Piecer -, . , . e . % . 8 1
Leather (Army Boot Factoryy—
Un-hairers and fleshers - - p . . B 120
Seourers and settors . . o " . . . 12 0
* Stieker whitetiers i . A = . o1 g 16 0
Machine operators . . % B . B . 2t 8

" More has been 'done in Cawnpore for the housing of labour by the
lazge industrial coneerns in proportion to the numbers employed  than
in almost any other city in India. Settlementshave been established by
two companies, providing accommodation of a superior kind for about
4,000 people in each cage, at a convenient distance from their factories.

Other Industrial Centres.

43. This account may, we trust, be thought sufficient for our purposes
as asketch of the general industrial position in India. But we are deep:
ly conscious of its incompleteness and, had space permitted, should have
preferred to present it in much greater detail. Assam possesses extensive
forests and Jarge arveas of culburable waste land, and presents important
future indugtrial possibilities to which we have not been able to do suffi-
cient justice. The Madras Presidency, with its varied physical features
and wider range of climates than any other province of India, grows a
large variety of crops of high economic impertance. Although its coast
line i3 of great length with numerous little ports, these are mere open
readsteads, but at the Presidency town the difficulties and dangers of a
surf-bound coast have been successfully surmounted.  Certain deficiencies
in its natural resources bave hitherto hindered. industrial development,
and modern mauufactures have grown only to a limjted extent. On
the other hand, there are numerous towns in which indigenous industries
still flourish, and the craftsmen exhibit a high degree of skill and have
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aceepted modern methods in many cases. Madura is a centre of exten-
sive weaving and dyeing industries, and Kumbakonam of weaving
and. of metal work in copper, tin and brass.. The tanning indnstry
flovrishes in many towns and has given rise to a large export trade.
The possibilities of the Punjab are, 16 is true, mainly agricultural, but ths
industries are growing and are spread over many distzicts.  This provines
possesses special advantages in respect of water power, which are bouad
to tell in the future, and its people exhibit a natural aptitude for enginecr-
ing., Turning to the Central Provinces, the city of Nagpur contains a
thoroughly up-to-date eotton mill and a large colony of hand-loom
weavers, and the manganese field in its neighbourhood = has, been the
principal Indian sorrce of this mineral. In Sind there is the prosperous
and growing port of Karachi, which is the chief outlat for the grain
exports of northern India. Ahmedabad is an important np-country city
which ranks second only to Bombay as a cotton-manufacturing centre.
It containg a population of well over 200,000 and no less than 60 cotton
mills, which produce nearly one-fourth of the cotton goods made in India ;
and its oil-pressing industry has made very marked progress in recent
years. The mere mention of such important areas and towns is all
that we can atterapt ; but as the main questions dealt with in our report,
such as the finance of urban and rural industries, the interdependence
of agricnlbure and industries, the relative efficiency of labour and the
conditions nnder which it works, are perhaps not very dissimilar through-
out Tndia, we trust that the specimen descriptions which we have given
in this chapter may be accepted as a sufficient introduction to the subject
matter of our enquiry. We must however, admit an exception in the
wage of the province of Burma.

Burma.

44, Conditions in Burma are in many respects different from those
prevailing in India, and many of our general remarks are not appropriate
to that provinee, whilst our recommendations have been framed to meet
the situation in India as a whole, and must be modified in soms measure
before they can be applied to Burma.

The delta and the lowor valley of the Irrawaddy, with their heavy
Agricultural dessription, rainfall, produce little but paddy. Ths villages
are far apart and appear even smaller than
they are in comparison with the wide stretches of rice fields which,
in the fully cultivated distriets, lie between them. Gangs of agricultural
labourers come over from India for the cultivating season, and there-
after work in the rice mills; but this state of affairs is found only
near Rangoon. Throughout the rtest of Burma the people of the
country carry out the operations of agriculture, and have cxtended the
caltivated area with striking rapidity. The result is that the country can
at present export annually some 24 million tons ol rice from an area of
Jittle over 10 million acres under paddy, a position which the na.t.uml
80 ®



~increase of the popilation; especially i accompanied by a. diversification
of ¢reppity, may in eourse of time materially. modify.
The pifddis section of the Irrawaddy valley comprises. what is knowi
ag the dry zone, with a rainfall not exceeding 40 inches and often leas.
Here paddy is confined to low-lying or artifielally irrigated fields, and
is'a more precarious crop thaxn in the regions of heavier rainfall.  Cropping
s more diversified, and includes cotton in places, sesamum, and various
heans. and.pulses, usually grown as sole crops, Except in the neigh-
Liourhood of the larger towns there are no roads, and the chief means
of -communieation are the river and its cresks and; to a less exbent,
ihe railways.  We. did not visit the portion of Burma lying above
Mandalay, where the rainfall is again higher and paddy once more pre-
dominates: . The excessive dependence of Burmd on the paddy crop is a
vory maiked feature of its agriculture, Even from this point of view,
such dependence is undesirable, and a greater diversity: of cropping
would “place agriculture on a wider and, therefore, a safer basis, and
almost certainly provide raw materials such as cotton, jute, sugar-
cane and oil sceds for local industries. Congidering the great task of
agricultural education and. development that -awaits it,” the -local
Department. of Agriculture is conspicuously lacking in equipment, and
possesses practically no organisation for the training-subordinate staff.
45, Even in the plains and valleys there are wide areas of forest,
congisting of teak and other species, . usually
far from homogeneous ; inthehills; the unending
jungle is only occasionally broken by clearings and villages. The reserved
forests cover nearly 29,000 square miles, which yiclded in 1915-16 only
onc cubic foot of timber per acre. The unclassed forest aveas, of about
114,000 square miles, arve awaiting further development, either by their
systematic exploitation.as fovests, or by being opened up for agricultural

" colonisation. The gross revenuc from this vast property is at the rate
of pbout eight annas per acre of the reserved forests, and the expendi-
ture amounts. to about four annas, Obviously, theré is room . for
enormous developrent.  Alongside of the numeérous tribubaries and
crecks a fair amount of timber has been extracted, - mostly teak, which,
being lighter than water, is easily floated ont in rafts. - The very
valuable hardwood timbers have scarcely been touched, except in the
case of a few species, and thesc only to a limited extent and mostly
for local consumption. ~ The timber for export is- mainly teak and is
almost enbirely removed by private firms who hold 15-year renewable
forest leages. - Such temporary roads and railways as are required-are
put down by these firms. The possibilities of the forests are thus not
only inadequately exploited, but are imperfectly known, and the
evidence tendered to us goes to prove that the expert forest staff
requires teinforcement even more urgently than in Indis.

46. Among the organised industries of Burma are paddy milling,
the timber trade, the extraction and refining
of mineral oll, and various other mineral
ventures, the most important of which in their ultimate bearing on the
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industrial development of India generally, are the winning and treat-
ment of the lead, silver and zinc eres of the Bawdwin mine in the Novthern
Shan States, and the wolfram and tin mining of southern Burma. The
preparation of rice, timber and oil for export and consumption mainly
centres in Rangoon, which is the capital and the mainport of Burma
and is conveniently sitnated for the receipt of produce from the railway
and the Irrawaddy river alike. The trading and industrial population
of Rangoon is, to a striking extent, non-Burman. The export and
import trade is in the hands of Europecan, Chinese and Indian firms,
and the industrial processes are mostly carried on under European
supervision and with European capital. The latter remark applies
also to the extraction of timber and ojl and to the mining industry
generally. The fact that most of the industrial and trading operations
of Rangoon are on a large scale has prevented the Burmat hitherto
from taking any prominent share in them, and the great incréase in
agriculture has hitherto absorbed most of bis energies. Ixcept in those
towns which are hased on trades or industries of modern growth, the
urban population is, speaking generally, not gaining ground, a fact
which is in ;ts turn due lo the large areas of fertile waste land hitherto
available to the settler. The absence of congestion in the quarfers
occupied by the operative classes in Rangoon is a welcome feature which
desorves note in passing. -

47. The small indigenous industries consist of wegving (mainky silk),

wood carving and carpentry, lacquer working,
metal working and pottery. They present
several features widely differentiating them in
character and organisation from the corresponding industries in India.
Considering the size of the industrics themselves and the number of
persons engaged in them, a velatively Jarge proportion of the articles
produeed appoar likely to command a sale in other parts of the world.
Whether this is due to the greater skill of the Buvman artisan, to his
distinetly higher standard of comfort, or to the fact that his indigenous
arts have so far been less affected by the penetration of western
manufactures, it- is difficult to say.

Women in Burma take a latge share in domestic industries; they
weave ornate fabrics, and carry out with their own hands many of the
most difficalt and skilled processes in other industries. Tncidentally,
they perform for their own households the work done in . India by bar-
bers, wathermen, water carriers and the like. Another very noteworthy
fedture and one which should facilitate meagures for the improvement
of many minor industries, is the fact that the village artisan is not, as in
India; part of the village system. Weavers, it is true, tend to form
separafic colonies in most parts of the world, butin Burma potters,
blacksmiths, carpenters and cobblers arc found in groups, which supply
areas limited only by the portability of the axticle made in relation to
its value. .

Although the Burman does not compete with, or to any large extent
invest in, the considerable organised industries of Rangoon, he is Jfar

82

.

Small and ccitage indus-
tries.



from backward in cstablishing small rice, timber and oil mills further up
country,a branch of :development which may be expecied t0 axpand a3
the mniore-Tertile “wiste areas come gradually under occupation.. The
Buwman Has mo: prejudices or-traditions to deter him from industrial
work, and there was evidence fortheoming to show that, although
inexperienced-in business and account keeping, he has distinot possibilities
as an industrialist.

- A serious handicap to local trade and industries np country is the
absence of banks; for instance, the only branch bank in the Irrawaddy
valley is one af Ma,nddhy The financing of trade and of such industries
43 exist is in*the hands of Madras Nattulkottai Chettics, who charge very -
high rates of interest, and replace their agents as a regular practice every
three yeats, which is apt to fell hardly on their clients. Co-operative
baiiking has been pushed relatively further in Burma than in any other
Tndian province, and extends not only to credit, purchase and distribution;
but even to produdction, e.g., of sleepers and road metal by Burman
pebty contractors, who were previously in the hands of Chetiies ; whilst
evidence placed before us showed that in one district a small agricultural
bank had achieved considerable success.

'48. 'There is, however, one striking natural deﬁmen( 5y in Burma to
which. we must refer. Although the country
has not been fully explored by geologists, it
seems pfobable that*it contains but little coal, and that mostly of poor
quality. Tor fuel; the local industries must either pay the high' price
of imported coal, burn wood, or use oil. Wood will probably come
into more extended use in future through more economic processes, but
timber-has a competing valie in other ways. The existing oil fields are
also being rapidly drained, and the new ones that have been tested,
“-show no signs of replacing the three main fields of Yenangyaung; Yenan-
gyat and Singu. Thus, for the future, Burma must look to the greater
utilisation: of ‘water power, and here, as in India proper, it is desirable
to organise a hydrographic survey, seasto be ready to meeb industrial
demands. of ‘the " future.

Lack of coal.



CHAPTER, IIL.
Raw Materials for Industries.

 Agricultural Products;

49. In order to complete this general picture of the industrial posi- -
- tion in India, it is necessary to give a brief
Aga;:;lstuml f;:ﬁ:::}s;_s - apcount_of the raw materials and natural facili-
ties available. - ¥

Although it ranst be clearly recognised that Indian industries are
now, and will be in future, chiefly based on the agricultural products of -
the country, we find that, important and valuable as they are, much

- still requires to be done for their development. The extent to which
they are manufactured whether for export or internal eomsumption,
instead of being sent out of the country as raw materials, can, in some
cases, be largely increased ; and the Agricultural Department will find
great opportunities and sometimes an urgent necessity of improving the
output and quality of many Indian crops. In the case of cotton, a note
sppended to this report (Appendix B) will show the Indiag and world

Gotion. position of this crop. The quantity of ghort-

: staple cotton raised is much larger than is neces-
sary to supply the demands of the Indian mills, and a surplus is avail-
able for export, which foreign countries readily take. At the same time
the Indian mill-owners are beginning to feel that, if they are to enjoy
an appreciable share of the more profitable trade in finer goods, more
long-staple cotton must be grown in this country: The external demand
is mainly for raw cotton and is rendered effective by the imposition of

* tariffs in the importing countries, which has severely roestrieted the
development of the Indian export trade in cotton goods. The note also
illustrates strikingly the necessity for further botanical research. It has
been left in its dralt form, as it has already been seen unofficially by
the Government of India, by whom it was used to support their propo-
sals for the appointment of the Indian Cottin' Committee of 1917-18.

50. Turning to sugarcane, although India possesses a larger acreage

Sugarcane under this crop than any other country in the

. world, her imports of sugar have grown in

recent years with very great rapidity, and, before the war, were exceeded

only by those of cotton manufactures. The obstacles in the way of

increasing local productien lie maiuly in the poor typs of cane and the

inferior cultural methods in the principal cane areas, the United Pro-

vinces, Bihar, Bengal and the Punjab; and in the very small holdings

on which cane is grown, with the consequent impossibility of securing

the regular supply.requisite for a modern central factory., The position
has been examined in a separate note (Appendix C). s
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-Cotton has recently been ‘the subject of attention. by the Govern-
ment-of - India,.owing doubtless to:its im’portan’ce from the point of view
of ‘the: world ‘supply. Bub sugar-is of almost equal mterest to Indian
congilinets, and may, we have shown, prove the foitndation of agrest

. Indian llld\]jstly We think that the facts which we have collects—d
_regarding these two crops, though they fnchude hothing that is not .
already well kiown to studeuts of the subject, are sufficient to prove the
ity for a close investigation of Indian industrial crops; and for the
on’ of scientific and industrial departments of Government fully

equipped to carry on such work. Rich results aré already heing ob-

tained irogn the work of the Agricultural Department ; but hitherto,
awing to the lack of stall, there has heen no concentration of effort on
the crops whieh aflord products suitable for local manufacture and are;
therefore, potential.creators of wealth for other classes than the agri-
calturist. :

Among- fibre crops, in addition, to cotyon, there are jute, sansm
hemp (Crotalaria juncea), “Bimlipatam jute
(Hibigcus cannabinus) and various others of less.
importance.  Jute iy already very fully ex-
ploited. from an industrial point of view, though many possibilities exist
of the Improvement of the erop itself. - About half the crop is manufac-
tured in the country, emough to cover its internal néeds many. times
over. oOf $he other fibre crops, there is little or no organised manufac-
ture in India at all. - Although these are far less important than jute or -
‘cotton, they have in'some cases valuable qualitics, and can be made into-
articles for which there is a ready demand.  There are also fibre crops.
such as sisal hemp, flax and rhea, which, though suitable for India, are
either not-grown in-the country at all, or ealy to a very limited extent,.
and some of these, such as flax, are required for manufactures of national
neeessity.

Fibre crops other than
cofton;,

52, Oil seeds are extreniely important; both from the agricultural and
s from the export point of view. The areas
covered hy the principal oil sceds and the pre-
war value of exporls are shown below.

Off seeds.

Areain Value of

Crops. 000 acres. cxports

1913-14, Rs. 000,

1913-14.

Castor S 3 % .. Not shown scparately. 2,05,00
Copra. . B & @ i = . Ditto. 1,56,08
Cotton .. . . s s - . 15,844 2,12,51
Groundsut . s . ” y BR, 463 4,88,
Linseed: . - . B e . . 2,268 * 6,68,71
Rape and musterd . . . 5 E 4,083 4,47,37

Besamum . + - ¥ v F 4,278

‘Total non-essential oil seeds % 5 . 14,658*

# Excluding copra; and cotton.



A very large proportion of the produce is exported ; much of the
balance is crushed either by small power plants or in country bullpck
_ mills, the latter of which are very inefficient in oil extraction. The few
mills of more modern type have found great difficulty in roarketing their
cake Jocally, and have also, in some cases, made serious mistakes in,
their technical management or business arrangernents, in the absence of
proper advice. Little has been done hitherto by the over-burdened
Agricultural Department to improve the local types of oil-producing
plants or to investigate the conditions under which the oil is formed in
the seeds. The methods of oil extraction have been equally neglected,
and we recommend that this important matter should be eyamined by
the experts who, we hope, will be available in the future. We recognise
that the success of large-scale mills producing oil for export «depends
not only on the skill with whiek they are worked and on improvements
yet to be effected in the means of transport (such as possibly the adop-
tion -of carriage in bulk), but-on an even more important factor—the
tariff poliey which may be pursued in India and elsewhere. The pro-
posals that we are making to provide scientific and economic assistance
should enable increased attention to be paid to the improvement of
Indian crops, and our recommendations regarding the. provision of
facilities for the purchase of machinery and plant should lead to a great
development in the metheds of preparing them for the market.

53. Tn the case of hides, it is a well-known fact, that the majority
of these were before the war exported to
Germany, and that the export hide market of
Calcutta was entirely in the hands of German firms or firms with German
aflinities, who were bound by trade arrangements to sell to the continent
through a ring of German dealers at Hamburg and Bremen.

In Madras, the export of raw hides ig negligible, but large quantities
of both hides and skins are shipped in a lightly-tanned ‘condition. . As a
result of the measures introduced since the outbreak of war to stiroulate
the export of ¢ Wast India kips, * as these hides are called, this industry
has made a considerable advance. In Bombay, there are a few tanneries
which prepare hides for shipment in a similar fashion. - In addition to
the valuable trade in raw hides from Calcutta, large quantities were also
exported in a raw state through Karachi and Rangoon, The export of
raw skins is considerable from all ports, especially from Bombay, Karachi
and Calentta.

The village tanner finds that the continued rise in prices is placing
local hides to an increasing extent beyond his reach. His methods are
in any case extremely inefficient ; he has been justly described as * making
a good hide into had leather” ; and there seems little hope that his in-
dustry can or. will ever deserve to be saved. The organised tanneries
vary in gize and efficiency [vom large concerns employing upwards of
2,000 hands even before the war, to the numerous Tndian-managed
tanneries, the smaller of which employ only a few dozen men.  The
principal difficulty at present is the lack of organisation: and expert
ekill. :
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Chrome tanning so far has made comparatively little headway in

- Indin, chiefly owing to the fact that.its processcs are highly technical,

vecpiiring ehejnical knowledge and: an elaborate cquipment of machinery.

- Progress in recent yoars, however egpecially since the - outbreak of war,

has ‘been wmore rapid, and considerable quantities of special-forms of

chiome leather, for which the Indian hides are particularly  suitable;
have found a ready market in London.

Vegetable tanning materials of good, though unequal, quality are
found in most parts of India. The two chief agents used hitherto have
been babul (Acacia arabica) and averem (Cassia anriculata) bark. Divi-
i (Ceogalpinia coriaria) and myrabolams (Tevminalia chebuls) are in
local demand. and are also very largely exported. Mangrove batk is
available in-Bengal and other places along the sea-coast. Numerous
other trees and shrubs are also used in different parts of the country by
village tanners, and their properties are now (1918) being systematically
investigated under the orders of the Indian Munitions Board. But the
ingchinery for the. collection of vegetable tanning agents is not at present
sufficient to produce a supply adequate to the largely increased demands
which srose, owing to - war conditions, in the year 1916 and onwards.
Thé preparation of tannin extracts has been triedsfrom time to. time,
and generally without much stccess, but the conditions vmder which
such attempts have been made were not satisfactory, and should not
precjude further work in this dircetion. .

54, Here, auam, the exclusion of the question of tariffs from our
+terms of reference renders us unable to reconunend any complete scheme
for dealing with the situation ; but we are decidedly of opinion that an
important featnre of any such scheme must be the extension and improve-
ment of the tanning indugtry, both in respect of the lightly-tanned hides
of -Madras and the completely tanned and curried leathers of the large
Indian tanneries in Cawnpore, Bombay and elsewhere. We recognise
that, among other initial diffieulties, this industry will be exposed to
the risk of organised competition from hide exporters. It must, there-
fore, in any case be established on a considerable secale, though it will be
impossible for India to tan all her own hides for gome time to come.
We also recognise that India will, for an even longer time, be unable to
comgume all the leather that will be produced by an extension of the in-
dustry on a scale sufficiently large to withstand the competition of
exporters of hides, while taviff bars against the importation of leather
exigh In many foreign. countries which admit hides freely.

In view of the importance of the question, we have prepared a

separate note (Appendix D), discussing the position in detail and em-
bodying certain definite proposals.

Minerals.

B5. The naturc and exbent of the mineral deposits of India have been

systematically examined by the Geological

Survey Department, although it has been
. 87
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impossible for it, with limited funds for establishment and prospecting

equipment, to carry its investigations, except in very special cases, to g -

point which would - warrant commercial exploitation without further

detailed enquiry. The mineral deposits of the country arc sufficient to -

maintain most of the so-called “key” industries, except those that
require vanadium, nickel and possibly-molybdenum.

It 1s unnecessary here to repeat in any detail information whieh is
already available to the public in the records of the above department,
As hasg already been shown, Indian coal is very unevenly distributed and
generally poor in quality. The deficiency is especially noteworthy in the
case of Madras and Bombay. Tron ore is found in many paits of the
Indian continent, but the instances in which ore of good quahhy exists in
suitable proximity to satisfactory eoal supplies are not very nunerous,
though sufficient in all probability to warrant large extensions of the
existing iron and steel works. A rich deposit of lead and zine ore exists
in the Shan States of Burma, but, although the miue is in active oper-
ation, no attempt has hitherto been made to smelt the latter metal in
India. The capper ores of Singhbhum, a district of Chota Nagpur, have
as yet scarcely been exploited, although a mine has been developed and
smelting works havébeen erected and have already started operations.
ligh-grade chromite is produced in large quantities in Baluchistan. The
bauxite deposits of India, the best and largest of which are found in the
Central Provinees, were made known to the public by the Geoldyical |
Survey some years ago, but have not yet been used .as a. source.of.
aluminium. Munoancse ore is extracted in very large quantities in the
Central I’rovmces, and to a less extent in Chota Nagpur, Bombay,
Mysore and Madras. At present it is mainly exported in a raw state
to other countries, although the two existing iron and steel companies
have, since the war, manufactured considerable quantities of ferro-
manganese.

South Burma is one of the richest sources in the world of tungsten
ores, ocourring in the form of wolframite, the best known ove of this
metal which has now bom)m(‘ almost mdlsponsuhle to mechanical engi-
neering as an ingredient-in “ high-speed ”* ‘steel. Tin is also found there
and in other parts of Lower Bu_rma, and successtul dredging operations
are carried on in Tavoy. Ores of antimony are found in the Shan States,
in Tenasserim and in Mysore, but none of thege has yet heen successfully
exploited.

56. India also takes the first place among the mita-producing coun-

tries of the world. The Bihar mica is of the
highest grade so far raised in large quantities.
The mmcral was, until recent‘y, won almost entirely by small workings
but some of the lurger firms interested are now beginning to apply more
seientific Toethods. Micanite has already been made experimentally at
Kodarma, and works will probably be established on s permanent basis
before long ; it is also manufactured in the Hast Indian Railway work-
shops at T amalpur

Mica.
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57. Cement works have heen startod at Madras, Dundi, Porbandar

and Katni. The factories are equippod with

plant of modern design, and the g uaﬁw} of the
cement pruqamd is ufuma,ﬂv reported to b m.,xsfacbolv They are, ,
however, enly able to meet part of the Indisn démand, and ihough the
cost of manufacture is believed to be Jow, the price of this commosdity

¢ to the public is still controlled by therates at which it can e unported
A sufficient reduction in the price of cement would lead to a great exten-
sioni-of its use; éspecially for 1 lining irrigation canals and channels with
the object of preventing waste of water,

Extforimentsin the buitabiliby of various clays for ottery purposcs
have recently been conducted in the Bombay School of Art and else‘
whefe, with results that should be made more widely known.

68, Sand and lime suitable for the manufacture of glass oceur in many
parts of India, but hitherto only partial success
has ‘attended the  working of the few glass
tactories that have been established, while [ailures have been frequent

Tiut it by no means follows that g‘ ss cannot be successfully made in:
l‘ld’a, What hag been most cons wly Tacking hitherfo has been
% complete and systematic investigation into the economiec possibilitios
of glass -making in the different parts of Tudia, including the pri e
of fucl and raw material, and the distance and extent of markets. The.
proYpeots and position of the glass industry in India generally form the-
subject of & separate note (Appendix E), which clearly demonstrates the-
necessity of “considering not only the cconomic bub also the technical
side of 4 new venture, and of employing s number of specialised
experts before taking up a complex industry.

59, India possessed at onc time a practical monopoly of saltpetre,
which is found in the plains of Bihar, the TUnited
Provinces  and the Punjab, and extracted and
refined by indigenous methods. Owing to its occurrence in admixture
with salt, its preparation has hitherto been safeguarded by various
gxcise precautions, which are alleged to have weighed heavily on the
mdus‘mv, though it has expanded greatly under the stimulus of increased
prices during the war. Indian saltpetre had previously been supplanted
to a large extent by the potash mines of (lermany and the nitrate deposits.
of Chili, A sepatate note on this mrhmtry alse (Appendix F) is attached
to this report.

Cerant and poitery.

Glass.

Sattpetre.

Forests,

60, The azca of forests under the control of the Forest “)Lpartmﬂnt:
in 1915-16 was 249,000 square miles, of whi
99,205 square miles were reserved. . The total
outburn was 286 million cubie feet of timber
and fuel, and minor produce valued at Rs. 116 lakhs; of these 179:
million cubic feet and Rs. 88 lalkhs worth of minor prodn(’e came {rom
_bhe reserved forests. This gives a vield per square mile of 1,149 cubie
= 89

Tha exfont and vaiue of the
Goverminent forests.



feet of timber and fuel, and minor produce valued at Rs. 47 from all
-clagses of forest ; and a corresponding yield of 1,809 cubic feet, and
Rs. 90 worth respectively from reserved forests only. TFor the forest
produce of Native States, no complete figures exist. India imported
96,000 tons of timber valued at Rs. 74 lakhs in 1913-14, the last year
betore the war. - In spite of freight difficulties, there has not been much
relative deeline under this head during the war years, a fact which shows
the necessity to India, under present conditions, of -these maports.
Against this (according to Statement No. XV of the Statistics relating
to Forest Administration) the exports of forest producein the same
year were valued at Rs, 454 lakhs. The largest items of this tofal, wviz.,
eaoutchouc (Rs. 79 lakhs) and lac (Rs. 196 lakhs) are by no means ex-
clusively, or in the former case even chiefly, derived from. Government
forests ; the principal export which can be assigned wholly or mainly to
this source was teak, valued at Rs. 78 lakhs. The value of other

timbers (excluding sandalwood) was only Rs. 7 lakhs.

The following figures illustrate the financial aspect of forest manage-
ment, Inaddition to forest produce removed free or at reduced rates,
valued at Rs. 85 lakhs, the total receipts of the Forest Department for
‘the year 1915-16 amounted to Rs. 310 lakhs, and the cxpenditure to Rs.
178 lakhs, yielding a surplus income of Rs. 132 lakhs. The expenditure

-on roads and buildings was just under Rs. 12 lakhs, though in the lagt

year of peace it amounted to Rs. 18 lakhs. To these figures shqpld,
presumably, be added a share of the cost of the supervising staft shown
under the head of administration ; but, on the othér hand, a large
amount of the expenditure must presumably have been on account of
maintenance of existing works. The importance of these figures arises
from the strong evidence reoeived by us in many provinees of the inade-
quacy of the forest stafl for the work of exploitation and commercial
development, especially in the higher grades, and of the wrgent heed for
improved forest communications. The expenditure on the Imperial
Forest College and Central Research Institute was only Rs. 2-87 lakhs,
much of which was, moreover, incurred in the training of recruits for
the depa.rtmen(:

- As the above figures will have shown, the national forest esta.te
Incomplete use made of is of vast extent and value; but a scrutiny of
forest resources. the outpub per square mile proves that its actual
yield has hitherto lagged far behind its possibi-

htxes and is, in most areas, greatly in defect of what the natural incre-
ment must be. 'The chief nceds of the Forest Department are un-

doubtedly the development of transport facilities ; the exploitation of

the forests on more commercial lines ; and the extension of Tesearch and
experimental work which should, when necessary, be catried out on a
larger svale und under commercial conditions. All these deficiencies
point to the necessity for more stafl.

Turning first to the question of communications, we find that those
portions of the forest estate which are favourably situated for export,

dor industrial exploitation or for the very important agricultural demand,,
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have been. utilised -fully, sometimes. too fully, but. generally, in the
absence of a preper system of transport, not on the most economical
lines. ' The same lack of transport faeilities leaves valuable and exten-
sive areas of forest; espeeially in Burma, in Assam; in-the Himalayas-
and in the hilly tracts of the west coast, very largely unexploited, whils
quantities of timber are imported by sea from distant countries, - The
difficulties of transport in these forests, remote from commercial centres, -
are great. Many valuable timbers do not float, while water carriage of
those that do is rendered difficult by the intermittent nature of the
streams in many parts ; or by obstructions in the hill sections of rivers
with a perennial waber supply. In most forest areas, railways, ropeways
and tramways gre non-exigbent, whilst even passable cart roads are often
wantieg. - Difficulties of these kinds have, however, been successfully:
overcome in other countries, and we see 10 reason why they should not
be conguered in India also. We understand that, to deal with special
problems of this nature, the Government of India are contemplating the
vecruitment of a number of forest cugineers from countries where forest
enginéering is practised on a large seale, and have held that ordinary
work such as the construction of roads, buildings and simple tramways
can be carried out by the forest staff, with such assisbance as may he
necessary from the local Public Works officers.  To the first of these
propositions, -as a temporary measure, we desire to-lend our hearty
suppgrt-; but as regards the second, we consider that the heavy routine
duties of the existing superior forest stafl, in connection with the cou-
servancy and improvement of the forests and the exploitation of their
produee, render it impossible as a rule for such officers to devote time to-
the question of transport facilities. It would be more économical te
Jemploy afull stafl of forest engineers, in which experts in special forms of
forest engineering would eventually be included, graded in such a way -
as to make the prospects of such a separate branch of the Forest Service
in; itself sufficiently attractive. We propose below that the extraction
ol some classes of forest producc should be undertaken through the
agency of this stall. ’

62." Another important deficiency to which we desire fo draw atten-
tion is the absence of information of commercial value regarding the
products of the forests and of commercial methods in rendering them
available for industrialists. We would refer specially to the advantages
which would arisc from putting the timber on the roarket as far as possible
“in fhie form of standard scantlings. In certain cases, especially in Buria,.
the exploitation of timbers has been handed over to private agency on
long-leases : the Forest Department claims that such an arrangement: is
pecuniarily disadvantageous to Covernment, and there is evidence to
show that private firms are unwilling to remove or undble to find a
market for the less known timbers which are usually too heavy to float.
We consider that Government should have at its disposal a staff which
will enable it to play a more direct part than hitherto in the exploitation
of its own. forest estate, in order to obtain a larger share in the yield
thereof and to ensure a fuller use of the many valuable species hitherte
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wntouched. The members of this staff need not he trained silvicul-
‘turists ; they would be generally guided in their selection of timber for
removal by the direction of highly qualified officers of the regular forest
staff, under whose orders they would work. They should be capable of
judging whether a particular tree'is in a condition that will repay exploi-
tation ; bub for the rest, their work in organising the removal of timber
would be a form of engineering, and would bring them into intimate
touch with transport questions. They might thus suitably form part
of the service of forest engincers which we have just proposed. They
would not be directly concerned with the selling price or the marketing
of thmber, matters which would be dealt with by selected foregt officers
on lines suggested by us below. It will, of course, be understood that
the employment of special men for the collection and removal of forest
produce will only be necessary in certain special cases, where the value
of the timber and the difficulties in the way of its extraction warrant
such a course. Due provision should be made for the future training of
Indians in this country as forest engineers for ordinary and for special
classes of work.

Timber removed under Government agency, otherwise than to £ll
definite orders or for local consumption, will requirs, especially in the
case of the less known species, special arrangements to bring it to the
notice of consumers and render it available for them. ~The officers con-
trolling depdts established for this purpose should be selected for.thelr
commercial aptitude, andshould keep in close tonch with the various
Departments of Industries and through them with consumers.

63. In respect of the third requirement of the department, research

. ) and experimental work, we consider that the
f".i“si?:gl ';‘ng L':“l“:‘i‘r“:;“"l“ cquipment of the Forest Research Institute
exploitation. at Debra Dun is wholly insufficient. We
observe that the Inspector-General of Forests

is of opinion that the stafl should include (1) a wood technologist, (2) a
pulp expert, (3) a tan and dye expert, (1) a minor produce expert, to be
cmployed ou research work only. 'We agree generally with these sugges-
tions, so far as they go, and we proposc in Chapter IX & schieme 'in
atsordance with which suitable specialists will be available for research
in these subjects. Something more is, however, needed ; there is a very
marked absence of a practioal link bebwoon the work of the laboratory
-experts at the Forest Rescarch Institute and the development of suceess-
ful commercial undertakings. A forest economist was appointed to
supply this link, but the difficulties of the position and the variety and
-extent of the duties which have fallen to the lot of this officer were at the
outset inadequately estimated. At present he has only one assistant
-and has to share with the other research officers the services of a single
chemist. - The Forest Heonomist is expected not only to have a basic
knowledge of forestry, but to know enough of the chemical, drug, oil
.and other trades to give adequate answers to all sorts of miscellaneous
-enquiries, as well as to detect and follow up promising raw materials.
The present arrangement by which a single officer is detached for a tagk
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that requires the knowledge of a dozen speeialists, is vot only unfair to
“the individual but eminently unsatisfactory to-the department,

64." Several instances have been brought to onr notice illustrating the

. B possibilities of the commercial development of
ailures to develope Indus-  varioug descriptions of ferest produce on new
tries “‘;",‘;ﬂf,';{s'_’" forest lines ;-and thle failures and s\}cccsses recorded

scem, in our opimion, to point clearly to the
cortect solution. - 'We will first therefore briefly describe them &nd tlien
formulate our proposals.

The Bulleting of the Forest Department are often of great value, but
one isstied some years ago regarding the suitability of Indian timbers for
match rankinghas been cited feelingly by several witnesses, as an example
of the danger ¢f recommendations based upon incomplete enquiries,
espéeially in the absence of data obtained from actual practical experi-
ence. :

Sorte preliminary work has apparently been done in connection with
the antiseptic treatment of timber. But we believe that this has ot
been carried out on a scale and under conditions that will give results
on-which action can be taken commercially.

Very definite recommendations have been made as to the suitability
of bamboos for the manufacture of paper pulp, and excellent paper has
been #nadg from gnch pulp; but even before the war, business men were

. obvieusly reluctant to develope the concessions that they had obtained.
Bo far as can be ascertained, the reasomns for this hesitation were the lack
of adequate information regarding the cost of transport of the raw
material and doubt as to the capital outlay -necessary on plant and
machinery, conpled with uncertainty as to the eost and quantity of the
chemioals required in the manufacturing processes. Finally, there was

s -fear lest the infant undertaking might be crushed by the dumping of
wood pulp from Scandinavia or North America, and there was the know-
ledge that Japanese experiments in this directionhad not proved success-
ful. * The position of paper pulp in India after the war will undoubtedly
depend very largely upon the manufacturing conditions in other coun-
trieg; npon figeal regulations and upon the cost ol transport overseas.
It would appear, therefore, if the above line of argument is correct, that
wi have here a good case for a Government pioneer factory. It might
or might 1ot prove commercially successtul; but it would certainly, if
properly. managed, provide adequate data o determine the commercial
possibilities. of the bamboo as & source of paper pulp, when normal con-
ditions are re-established.

The history of the atbempts to establish wood distillation in India
also indicates the desirability of an organisation for commcreial experi-
ment, such as is now under discussion. The subject was independently
taken up by the Director of Industries in Madras and by the Superin-
teudent of the Government Cordite Factory at Aruvankadu. Later on,
these two officers co-operated ; butb their proposals were generally viewed
by the Forest Department with misgiving, and no uscful assistance was
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rendered. The subject of wood distillation has been treated thronghout
as a matter of academic interest rather then as one of vital importance.
The result has been that India has failed to establish an industry “which,
at the present time, would have been of the greatest national value.

We see, thorefore, that some.link is:niesded between the rescarch
officers and the eommercial public, to create confidence among the latter
in the results obtained by the work of the former. ~The type of mind
best qualified to undertake  scientific research is probably the least
adapted to deal with commercial matters.

65. Instances of the correct method of dealing with problems of this

sort, however, are not wanting, and in “two cases
s"“mnﬂ,if;:,’::ﬁn;_mmds at any rate success has beex achieved, ghough

here too their history confirms ns in our wews
as to the necessity for elose co-operation between the preliminary sdien-
tifie research and the subsequent comuiereial development.

The beginnings of the present resin factory at Bhowali in the United
Provinees, date back some 27 years. We understand that it received.
assistance in its later stages from the Research Institute ; but originally
in the absence of any officer with an expert knowledge of turpentine
distillation, it was deVeloped on a system of trial and error, with conge-
quent- waste of money, and is even now far from satisfactory. On the
other hand, the factory at Jallo, near Lahore, has attained a mugh greater
degree of success in a far shorter time, not so much from afy help it
derived from the expericnce of the Bhowah factory, as because the officer
who was to design and work it was given the opportunity of acquiring
expert kmowledge of turpentine distillation under commereial conditions
in other countrics. :

Beforo leaving this subject, we desire incidentally to draw attention
- to the fact that both the twrpentine and the rosin produced at these
factories differ in chemjeal constitution from the corresponding sub-
stances produced elsewhere, and to the opportunities pregented by this
fact for a fresh series of researches to discover the precise nature of these
differences, and whether these may not perhaps indicate the existence
in the Indian products of substances of special commercial value. The
continuance of research in such cases is most desirable, not only in the
hope of fresh discoveries, but in order to forestall possible competition.

66. Reference may also be made a,ppropnfa.tely to the success achieved
in the distillation of sandalwood oil by the Mysore Govermmient. In
thig case, the work was initiated by the State Department of Industries
consequent upon the dislocation of the trade in wandalwood, which ensued
soon after the outbreak of war. The preliminary investigations were
mande by the Divector of fndustries with the assistance of the stafl of
the Applied Chemistry Department of the Indian Institute of Science.
Tt was neccssary to get results quickly, and the resources of both the
State Department and thé Institute of Science were concentrated on the
problems which arose. Subsequent developmients, due to the prolonga-
tion of the war and the enormous rise in the cost of transport overseas, '
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have rendered this venture, for a time at any rate, extraordinarily pro-
fitable, " Tt is understood that sandalwood distillation was also under
enquiry in'the Forest” Résearch Tnstitute, as the ‘matter is of consider-
able interest .to.the, Forest Departments of both Madras and Coorg ;
but the Economic Branch-of the Institute was ill- equxpped to undertake
the preliminary- investigations, snd was further hot in a position to catry:
them out on the scale necessary. to creaté confidence and so warrant an
investment of either pubhr- money or Prwate funds in the establishment
of the industry.

The Forest Department-has considered the pf)ssibili’cy of utilismg
tan stuffs, and the Inspector-General proposes the appointment of an
expert for tans and dyes. Work is, however, already going on in con-
nection with the organisation for improving the tanning industry under
the Indian Munitions Board, for the preparation and festing of tannin
extracts on a commereial scale ; and this close connection between the
laboratory and the tannery seems to be the correct method of tackling
the problem.

67. Although there is much that can be done by the Forest Regearch
Institute in. discovering possible products: of
value, in obtaining and disseminating inform-
ation regarding their distribution and quality, and in testing them in the
labordtor, it seets clear that' an organisation of & different ‘nature ia
required to ascertain the results of treating them under commercial con-
ditions. - It is not necessary that this crganisation should be attached to
the Rescarch Institute or even in all cases be managed by the Forest
Department, so long as the necessary touch can be maintained. It i3
here, we consider, that Departments of Industries will be able to co-
operate with the Forest Department, either by establishing pioneer
factories, or, where these are not necessary, in placmcr the data obtained
by the tesearch officer beforo the industrialist in & way which will elicit
his support. In other cases, the suggestions put forward by the Forest
Research Institute might be taken up by other suitable departments or
by private agency direct.

- Gonclusions.

68. There are certain special industries such as the manufacture of
pencils, matches, tea boxes, both ordinary and
three-ply, and packing cases, which require a
continuous supply of suitable timber within a reasonable distance from
the factories, this distance depending on the method of transport. As
the species suitable for these industries do not as & rule occur gregari-
ously, their concentration in plantations is strongly te be recommended.
‘We understand that the Forest Silviculturist and local officers are engaged
in studying the habits of these spocies, and thab the formation of such
plantations has been commenced in Bengal and Assam. Similar mea-
sures bave been very effective in the case of fuel plantations of casuarina
on the east coast and elsewhers in Madras, where the example has been
L’nﬁgely followed by private enterprise. We have dealt further with a
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particnlar aspect of this subject in Chapter VI, where we digcuss the
various sources from which power can be provided for industrial purposes.

Fisheries.

69. Striking cvidence was also put before us regarding the immense
N T m— fature which awaits'a more active development
development. of Indian fisheries. It hag been abundantly
demonstrated by the few investigations that
have hitherto been conducted in Madras and Bengal into the possibilities
of deep-sca fisheries, by trawling, netting or line fishing, that a very
Jarge supply of feod can e obtained from this source. The dearness
and irregular supply of fish in many cities and towns within a *reason-
able distance from the coast is a subject ol general complaint. The
fishermen are usually men of low caste, ignorant, idle and uneducated,
with a low standard of comfort. They are mereilessly exploited by
middlemen, whose exactions lessen the supply of fish and add greatly to
its cost. In inland waters, various causes, such as the nse of certain
types of nets and fish traps, and the destruction of fish by the periodical
emptying of irrigation channels, have had a mos$ injurious effect on both
the quantity and the quality obtainable.

< 70. The Madras Fisheries Department has shown that much can be
5 done to improve the methods of sess fishermen
Work °[',BMF::,'(":,§:E“"'“5 in drying fish and preparing fish oil and fish
manure. As a result of its exertions, some 250
small fish-oil factories have been established along the coast, mainly by
the fishermen themselves ; and still further improvements in the pre-
paration of the oil have been worked out by Sir . Nicholson, the Honor-
ary Director. The possibility of preparing tinned and cuved fish of high
quality has been amply demonstrated on a commercial scale. Co-oper-
ative societies have been started among fishermen, and seem likely in
course of timo to prove both successful in themselves and valuable in
developing a sense of gelf-respect and a higher standard of comfort
among their members. Much experimental work has also been done in
connection with the stocking of tanks, rivers and canals with fresh-water
fish and the cultivation of certain species in lagoon waters offers very
promising prospects. We think that the Fisheries Department deserves
even fuller support from Government, especially in the further develop-
ment of deep-sea fishing. The capture, preservation and transport of
deep-gea fish require investigation and demonstration on a commereial
scale. An organisation for the marketing of the fish will also have to be
provided.  Owing to the present uncertainty of the results and the
various difficulties interposed by the strong pesition of middlemen, the
absence of refrigerating storage and other causes, there are many obstacles
to overcome, and private enterprise is not likely to enter this field, until
Governmeht has fully shown. the possibilities of the industty and-expert
employés are available. ' The only attempt of which we heard to establish
a private industry in fish on modern lines in this province, met with
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disaster owing to ignorance- of local ~conditions, and the esample is
likely ‘to prove deterrent unless Government leads the way.

The superior staff of the Madras Department consisted in 1917, in
addition to the Honorary Director, of two Europeans, the marine and
piscicultural - experts, and three Indians, an oil and sosp chemist, an
assistant to the piscicultural expert and an Assistant Dircctor, a highly
edncated Indian gentleman, himself of the fisherman caste, with Frre-
pean selentific training.  The extonsion of the operations of the depart-
ment will, it may be expected, lead to the training of a number of addi-
tional experts, whom private companies, when forned, will no doubt be
glad to engage. The total expenditure on the department in 1915-18
was Rs. 1,83,000 against receipts of Rs. 1,35,000 ; the bulk of the latter,
however, were payments in respect of certain fishing rights which the
department administers.

71. The Bengal Dcpartment of Fisheries, which was till rccently
under the control of the Director of Agriculture,
has at its disposal an amount less than a quarter

of that expended in Madras, and employs only a European piscienitural
expert and two Indians. The work of the department has hitherto con-
sisted mainly of a general enquiry into the conditions of fish life and
fisheries in Bengal and Bihar and Orissa; a few co-operative credit
societies have been started, and various special enquiries have heen
made ; but the impression left on the Commission was that the depart-
‘ment was seriously in need of staff and funds, and that little satisfactory
progress was likely on existing lines. There is no reason to believe that
the possibilities in Bengal waters are in any way inferior to those which the

Madrag department hasshown to exist ; but in Bengal, as in Madras, the
fishing industry is carried on under vory bad conditions. Organised
ptivate enterprise has not so far taken up the industry with any suecess,
and the department appears to be out of tonch with what little exists,
We are very decidedly of opinion that the development of fisheries in
Bengal should be taken up fully and energetically, and that the execu-
tive staff of the department should be considerably improved and
strengthened.

Fisheries in other provinees.

We may remark that the Bombay and Burma Governments do net
possess any Departments of Fisheties ; and we would suggest that they
might well consider the desirability of establishing them. The latter
CGovernment in particular draws a revenue of some Rs. 30 lakhs from
fisheries. d

72. We see no necessity at this stage to propose the ereation of an
imperial Department of Fisheries, but we think
that the proposals that we are making regarding
the organisation of scientific services will have a most important bearing
on the improverment of fisheries in India. To furnish each of the larger
provinces with the necessary complement of scientists would involve
unelue expense, and an ineomplete equipment would be useless ; more-
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over, there are several large river systems which extend into two or mare
provirces, and the fish which frequent them cannot be studied satis-
factorily by a purely provinecial organisation. :

We therefore rccommend that the Zoological Survey be strengthened
by the addition of scientific ichthyologists who wonld work in close
touch with, and would occasionally be lent to, provincial departments.
In this way they would soon accumulate a store of knowledge regarding
the life-histories and habits of Indian fish, in the absence of which much
of the work hitherto done has been, and must remain, ineflective.



CHAPTER 1V.

Industrial Deficiencies of India.

3. The sketch of Indian industrial conditions  outlined in- the

. i  tndlite preceding chapters would be misleading, unless

azompleteness of INdIA'S . - wy drew attention to the ext raordmary extent

sindustaizlequipmants 0 which the country, with its great industrial
possibilibies and. requirements, is dependent upon outside sources of
supply for the raw materials and manufactured articles necessary in the
daily life of a modern civilised community. The existence of these
deficiencies is prominently before industrialists and consumers alike ab
the present moment, and before presenting a list of them, we may briefly
disouss their causes:

74. The bagis of modern organised industries in those countries

o where they mads their first appearance, was the
Gauses of deficiencies.  pyanyfacture of cast and wrought iron. The
inventfon of the steam engine created the necessity for machine tools,
$0 produce parts which would fit with sufficient accuracy to give smooth
and efficient working. The existence of machine tools greatly Iacilitated
the manufacture of standardised parts in large quantities, which were
in demand for the mecchanical processes required in textile and-other
aimilar industries. These large-scale manufactures increased the demand
for industrial chemicals.

But the course of industrial development in India. has followed very
different lines. The political and economic ¢onditions of India in the
past. have created a large export and import trade ; and this tzade has
brought about the present industrial position. A large railway system
and such other mechanical facilities as were nocessary for the prepara-
tion and transpmt of produce for export have been brought into exigt-
ence, bus, in the absence of an existing iron and stes] industry, with
imported appliauces. The great textile ndustrics similarly rely almost
entirely on imported plant and spares. The obvious need of having
repairs done on the spot has led to the establishment of numerous
engineering ‘shops; without any corresponding equipment for actual
manufacture,

75. An examination of the present position of the Indian iron and

steel industry will show how the deficiency
The ‘"d"}:d::#y“"d steel 3 this all-important industial factor has
) affected the general situation.

Pig iron has been continuously produced in India since 1875, but it

wag only in 1914 that the steel industry was established on a firm badis ;
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and since theoutbreak-of war, the capacity of the plant has been strained
to the utmost to meet urgent military demands, - There has, therefore,
been no opportunity as yet to gauge the results which must inevitably
follow this important industrial advance, made at an extraordinarily
opporbune. rmoment, for India.

The imports of iton and sbesl in. 1913 14 mcludmg galvanised iros;
tin' latios; steel shssts and plites; constmctmnal iron“work-and railway-
plant, ‘amounted to over 1,250,000 tons valued: a6-23 crores of rupees.
In addition to these, there were large imports of manufactured iron and
steel in the form of machinery and millwork, motor cars and under other
heads. The total capacity of the two large Indian iron works is only
a fraction of the total amount imported, and only simple forms of steel,
such as rails and other rolled sections, are produced. The war hs given
a stimulus to extension, and the schemes now under consideration will
undoubtedly result in an early increase in the volume of outturn and
m a wider range of matketable products.

76. The following brief statemont of cerbain types of machinery
imported by sea in' 1913-14, the last year of

Npotts of machinary; peace oonditions, will further illustrate the
position :—
Articles. Value.
¢ re °

Prime-movers . B i 4§ 5 # % ‘ 83,03,895
Electrical machinery . E s . - P . £51,79,440
Agriculfueal machivery . . . . . . 2,65,385
Boilers . i 3 . . . i 3 35,564,206
Metal-working muc}.unos ¢ ‘ s E . . 1,45,965
Qil-crughing and refining plant . 3 ¥ 5 o 3,21,870
Paper-mill plant E # “ . “ . - 3,48,976
Rice and flour mills . . . . . . 15,99,180
Sewing machines and spares . . . . . 40,70,055
Sugar machinery F P % % i N 5 4,67,325
Tea machinery . 5 . . % & B % 21,33,570
Testile machinery— .

Cotton . . . . . . . . 1,78,75,4256

Jute . . . B . . . Fa . 1,45,70,235

Uthers & F H . . . . 3,583,320
Typewriters and spares 3 % 3 . . Y 11,532,995
Miscellaneous items . « . 9 & . . 1,33,11,180

The imports of boilers and prime-movers are due to the absence in India
of o .complete system of engineering industries, based on the large-scale
manufacture of iron and steel. The lack of familiarity with the use of
“machinery among the people generally accounts for the fact that, though
India’s greatest industry is agriculture, the demand for agricultural
machinery is limited to the products of a few small local manufactures,
supplemented by imports valued at about Rs. 24 lakhs. India produces
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more than 3,000,000 tons of raw sugar per year, and in addition imports

manufactured sugar to the value of Rs. 15 crores, yet the value of the

sugar machinery imported was only a little over Rs, 4} lakhs. Similarly,

oil seeds worth nearly Rs. 25 crores were exported ; but oil-crushing and

refining plant to the value of only Rs. 3 lakhs was imported. “With

paper and pasteboard imports worth Rs. 160 lakhs, paper-mill machinery
and plant worth only Rs. 3} lakhs were imported.  These figures are signi-

ficant of the exiguity of the efforts hitherto made in India to replace

imported articles by the manufactnre of indigenous raw materials: On

the other hand, the very large value of the imports of machinery for the

textile industry is due to the entire absence in India of any engineering

works capable of supplying her needs, and the consequent reliance on
overseds sources for this all-essential need of our largest existing industry.

The dircetion of Indian industrial development has heen thus predeter-

mined by the existence of a large export trade in raw materials, and by

the ease with which most classes of manufactured articles could be

imported from sbroad. Other factors arising to some extent out of this

general tendency, have helped to restrict Indian industrial progress in
the past to an incomplete and limited development along the lines already
indicated.

77. Where money has been invested in industries, it has generally
Shyness of capital for  been confined to a few simple and safe enter-
mot®rn o enterpAises  prises of an obviously attractive nature, whilst

generally. equally important minor industries Lave been
almost entirely neglected, partly through ignerance of the country’s
resources in raw maberials, but mainly because commercial firms have
prospered too well along conservative and stereotyped lines to trouble
about undeveloped industries with uncertain prospects. Before the war,
they could always be sure of importing all necessary stores and machinery
of assured and regular quality, and they have naturally preferred a safe
profit from trade, or from such established industries as jute and cotton
mantfacture, to a doubtiul return from such ventures as metallurgical
and chemical manufactures. Another contributory canse has been the
practice pursued by Government departments of indenting on the India
Office for miscellaneous stores, which has becn to some extent due to
the absence of a stores-purchasing department in India. Covernment
rules intended to encourage the purchase of locally manufactured articles
have not succeeded in counteracting the tendency of indenting officers
to place on some recognised authonty the responsibility for price and
quality.

Gencrally speaking, the industrics based on technical science have
been disregarded, because profits in other ways have been easy and
assured. The neglect of applied science is perhaps the most conspicuous
among our administrative deficiencies.

8. We have dealt in greater detail in Chapter X with the corre-
gponding dependence of India on imported
technologists and engineers. It was to this
. aspect of the question, as well as to the cconornie
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loss caused by impoerting articles which eould be manufactured in. India
and to the absence of Indian eapital and management in many existing
industries, that the attention of those who urged the need for industrial
advance was principally directed before the war. - The incompleteness
of our existing system of industries has been subsequently brought
into prominent. notice by the interference with industrial supplies from
overseas: due to the war. This constitutes a serious national danger,
thre extent and gravity of which will be the more clearly realised, if we
refer in detail to some of the more important manufactured materials
or articles which are not ab present made in India, although the basis
for their production exists in the form of raw material. .
79. We have aleady referred to the position of the iron and steel
industry. In. the case of the nonferrous
Deficiencies in manufac-  metals, the Bawdwin mine, situated in the
"";f:; m:;;:;-als. Northern Shan States of Burma, containg suffi-
clent lead and zine to meet in full the demands®
of India for these metals ; bub as yet only metallic.lead is smelted, and,
before the war, a small proportion of the zine ores was cxported to
Grermany and Belgium, and afterwards to Japan. These ores are nob
only valuable for their metallic contents, but. are capable of yielding
large quantities of sulphur; and the establishment of zinc-smelting
works, with recovery of the sulphur in the form of sulphuric acid, is a
step which is abzolutely necessary in the interests of existing and future
chemieal induslzies, and is likely to be undertaken within the next two
of three years. At present, India docs not actually produce refined
copper, although the Cape Copper Company has already began smelting
for Dlister and will shortly place refined copper on the market, The
plant of this company has a capacity of 1,000 tons of refined copper per
annum, which is, however, equivalent to a small fraction only of the
imports.  These, in the form of brass, yellow metal, copper sheets, copper
wire and miscellancous manufactures, amounted yearly to over 37,000
tons, valued at Rs. 411 lakhs. In addition, nearly 1,300 tons of German
silver, an alloy of copper and nickel, were imported worth over Rs. 22
lakhs.

India is apparently well supplied with bauxite as a source for alumi-
ninm ; but until hydro-electric energy is procurable at a cogt low enough
to-permit of smelting under economical conditions, the raetal cannot be
produced in this country. We believe that one or other of the hydro-
electric schemes projected on the Western Ghats will be able to supply
electricity at a sufficiently cheap rate, and it is desirable that Government
ghould facilitate the institution of suitable schemes.

Until 1914, the manufacture of tungsten powder was practically
confined to Germany, though, since the outbreak of war, it has been
carried on iu the United Kingdom. . Unless tungsten is smelted in India,
we shall be unable to produce ferro-tungsten and “ high-speed ” steel,
which are almost essential reguirements in modern engincering shops.
They are made by highly specialised marufacturing processes, which
can be successfully introduced’ into India only .with the help of some

p i



existing company already engaged in the industry and in full work.
No use is at-present made of Indian chromite in the country for metal-
lutgical; and very little for chemical, purposes. . Ferro-manganese has
récently been produced in India, but for other ferro-alloys required in
the manufacture of ‘special steels, we are dependent upon imported
supplied.  Most of these can be produced only, or at any rate most
suitahly, in an eleetric furnace, which can be worked economically on
a relatively small scale. - The imiuiediate ‘want, as in the case of ferro-
tungsten and aliminium, is a supply of cheap electric power. Indian
uranlutc in'most oceurrénces, is impure, but Ceylon graphite can eagily
be imporbed. We do not, however, manufactute graphite crucibles,
2’ necessity in various metallurgical and other industries. Indis is the
principal source of mica of the highest grades; but, in the absence of any
manufacture of electrical machmery it has to be exported ab present
in a practically raw state. We have in the Travancore monazibe & large
supply of incandescent earths suitable for the manufacture of gas mantles,
but owing to our inability to manufacture thorium nitrate in this country,
the mineral is exported in the form of concentrates.

India imports chemicals to the value of motre than a crore of rupees
a year ; but owing to the gréat variety and the
relatively small quantities of each kind consumed
in India under peace conditions, local manufacturers have  hitherto
fimited their attelttion to the few heavy ” chemieals which were n suffi-
cient demand to support an economie unit of manufacture, and, as in
the case of acids, were protected by heavy sea freights. Simple drugs
and extracts are also manufactured on a small scale, but only in official
medical stores and a few private factories on any recognised standard
of purity and strength. Though improvement has been effected under
war conditions, much still remains to be done before we exhanst the
possibilities' of these important products in this direction. We have
already referred to the dependence of India on outside sources for sulphur,
and o the necessity of insigting on the local smelting of her sulphide
ores. In the absence of any means for producing from purely Indian
sources sulphurie, nitric and hydrochloric acids, and alkabs, our manu-
factures, actual or prospcctive; of paper, drugs, matches, oils, explosives,
disinfectants, dyes and textiles are dependent upon imports which,
ander war conditions, might be cut off. Sources of raw materials for
““heavy”” chomicals are not deficient. The output of saltpetre could
be raised to 40,000 tons per anmun, and supplementary supplies of
nitrates. could be produced, if necessary, from atmospheric nitrogen ;
but for this again, cheap electric poweris needed. Salt occurs in abund-
ance -and the establishment of caustic soda manufacture,- preferably
by an electric process that would also yicld chlorine, is a necessary parh
of our chemjcal programme. Therg are available in the country, in
fair quantity, many other raw materials necessary for ©“ heavy ” chemical
manufacture, in addition to those referred to under other heads ; among
them may be mentioned alum salts, barytes, borax, gypsum, limestone,
mpgnesite, phosphate of lime and ochres. The installation of plant
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for the recovery of by-products in coking has recently been undertaken
but for the recovery of tar and ammonia only.” The recovery of benzol
and related products has so far not been attempted, nor has anything
been done to utilise the tar by re-distillation or other chemical treatment.

Although India exported raw rubber valued in 1917-18 at 162 lakhs,
ribber ‘manufactire Has ‘not - been -started in
~the.country,-and goods:to the value of:116.Jakhs
were imported in 1917-18. " This 111dusbry is. one
of those that are essential in the national interest-and should- be inangur-
ated, if noeessary, by special measures. Though textile industries exist
on a large seale, the range of goods produced ig still narrow, sad we are
dependent upon foreign sources for nearly all our thiscellaneous textile
requirerients. In addition to these, the ordinary demands of Indtan con-
sumers necessitate the import of some Rs. 66 crores worth of cotton piece-
goods, and interference with this source of supply has caused serious hard-
ship, Flax is not yet grown in appreciable quantitics, and theindigenous
species of so-called hemp, though abundantly grown, are not at present
utilised in any organised Indian industry. Our ability to prescrve
many of our foodstuffs in transportable forms, or to provide receptacles
for mineral or vegetable oils, depends on a supply of tin plates, which
India at present imports in the absence of local manufactures. Our
few paper factories before the war stood on 4n uncertain basis, and we are
still dependent upon foreign countries for most of thg higher Aualities.
India produces enormous quantities of hides and manufacturds certain
qualitics of leather on a relatively small. scale by modern processes
and the village tanner supplies local needs only, and with a very inferior
material. To obtain the quantities and standards of finished leather
which the country requires, it will be necessary to stimulate the industry.
by the inslitution of technical training and by experimental work on a
considerable scale. This subject is treated at some length in- Appendix D.
Large quantities of vegetable products are exported for the manufacture
of drugs, dyes, and essential oils, which, in many cases, are re-imported
into India. Some efforts have recently been made to lessen this obvious
waste, but, in the absence of a sufficient botanical and chemical staff,
it has hitherto proved impossible to open up the very important and
profitable field of industry which indubitably awaits development in
this direction,

{¢) Vegetable and animal
produets.”

80. India’s defective industrial equipment is further exemplified by
P —— imports of cement valued at Rs. 66 lakhs,
er-defciencies. soap at Rs. 75 lakhs, and paints at Rs. 64 lakhs.
The manufacture of these materials has for long been established in the
country, and has been appreciably increased since the year 1913-14,
but the extent by which it fally short of the requirements of the country
is fully evident.
81. So far we have conmdered only the case of manufactured materials,
. but these are in many cases of little use, unless
Deﬁﬂagﬁ“:' ':"tlgf“lzmmf they can be converted into articles of industrial
e or domestic value, and Indian manufacturegs
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have in the past confimed themsclves to a very small number of these,
which. seemed to promise eertain and. large profits.- The blanks in eur
industrial catalogue are of a kind most surprising to one familiar only
with Huropean conditions, We have alrcady alluded generally to the:
basic ‘deficiencies in-our iron and steel industries, and have explained
how, as.a result of these, the many excellent engineering shops in.India
are mainly devoted.to repair work, or to the manufacture, hitherto-
mainly from imported materials, of comparatively simple structures,.
such as roofs and bridges; wagons and tanks. India can build a small
marine engine and twrn oub a.locomotive, provided certain essential:
parts are ebtained from abroad, but she has not a machine to make nails
or serews, nor can she manufacture some of the essential parts of electrical
machinery, Electrical plant and equipient are still, therefore, all
imported, inn spite of the fact that incandescent lamps are uséd by the
“million and electric fans by tens of thousands. India relies on foreign
supplies for steel springs and iron chains, and for wire ropes, a vital
necessity of her' mining industry. We have already pointed out the
absence of any manufacture of textile machivery, and with & fow excop- .
tions, even of textile-mill accessories. The same may be said of the
equipment of unearly all indusirial concerns. The lis6 of deficiancies
includes: all kinds of machine tools, stsam engines, boilers, oil and gas
engines, hydraulic progges and heavy cranes. Slmple lathes, small sngar-
milly; .small pumpg, and a variety of odds and ends are made in some
shops buf the basis of their manufacture and the limited scale of prodne-
tion do not enable Shem to vompele with imported goods of similar
character to the extent of excluding the latter: Agticulturists’ ands
planters’ tools, such as ploughs, mamootics, spades, shovels and pickaxes.
are mainly imported, as well as the hand tools of improved character
used in most cottage industries, including woeod-working tools, healds-
and reeds, shuttles and' pickers. Bieyeles, motor cycles and motor
cars cannob at present b made in India,; though the imports under these
heads were valued ab Ks. 187 lakhs in 1913-14. The manufacture of’
common. glass is carried on in various localities, and some works have-
turned out ordinary domestic utensils and bottles of fair quality, but
no attempt has been made to produce plate or sheet glass, or indeed any
of the harder kinds of commercial glass, while optical glass manufacture-
has never-even been mooted. The extent of our dependence on imported
glass ig evidenced by the fact that in 1913-14 this was valued at Rs. 164
lakhs. Porcolain insulators, good enough for low tension currents, are
manufactured, but India does not produce the higher qualiiies of either
porcelain. or china. Attention has been directed to the building of steel:
ships, but until the local supply of steel has been greatly increased, it is
more than doubtful if expectations in this direction can be realised, and it.
ig probable that there are other ways in which our present relatively small
supplies of Indian steel can be more quickly and more profitably utilised.
82. The list of industrics which, though their products are essential
alike in peace a,nd war, are lacking in this.
country, is lengthy and almost ominous. " Uatil.
= 56
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they are brought into existence on an adequate scale, Indian capitalists
will, in times of peace, be deprived of a number of profitable enterprises
whilst in the event of a war which renders sea transport impossible,
India’s all-important existing industries will be exposed to the risk of
stoppage, her consumers to great hardship, and her armed forces to the
gravest possible danger.

83. The removal of these deficiencies is one of the main objects (g
our proposals, and the various schemes whic

Suggested remedles. we sI;t‘. I;glth are designed to meet this end,
as-well as to promote the industrial prosperity of the country generally.
We desire, however, to draw attention here to the necessity df securing
the inception in India of certain very specialised and essential industries
which must be set up in this country at the carliest possible date, if
grave dangers arc to be avoided. Though in many cases the importation
of technical specialists will be sufficient to enable our local industrial
-capitalists to get to work, there are a fow classes.of articles produced only
by firms which have attained efficiency in their manufacture after the
experience of many years and the expenditure of much money. The
machinery and apparatus which they employ is often manufactured
only by themselves or to their own specifications, and its imitation in
thig country is not possible, nor, were it possible, would this be sufficient.
‘Therefore, to attain its end, Government must take special steps to faci-
litate the manufacture of these articles in India. Among such jndustries
we would include the production of such essential articles as magnetos,
incandescent lamps, ferro-tungsten, *“ high-speed ” steel, graphite eru-
eible special forms of porcelain for insulators, chemical glass,. and pro-
bably also certain forms of ““heavy ” chemicals, rubber and vulcanite.
In other countries, foreign firms have frequently been encouraged to
start branches by the existence of high tarift walls ; there are also some-
what numerous examples of direct encouragement accorded to the estab-
lishment, of foreign firms manufacturing lethal munitions; and we
‘believe that there are several cases in which outside manufacturers
have been helped to set on foot the production of articles needed in the
interests of national safety, such as motor tyres and locomotives. - There
are many other important manufactures, which, though they must be
carried out on a large scale, involve no sceret processes that any well-
trained specialist should be wnable to initiate ; and in the inception and
stimulation of this large range of important industries, the organisation
which we propose and the efforts of private industrialists will be more
than fully occupied for a long time to come.



CHAPTER V.

Industries and Agriculture.

84. It will be clear [rom the general trend of this report that the
: present position and future prospects of Indian
industries depend o a very large extent on the
products of Indian agriculture. We take this
oppartunity of stating in the most emphatic manner our opinion of the
paramount importance of agriculture to this country, and of the necessity
of ‘doing everything possible to improve its methods and increase its
output. We consider the improvement of agriculture necessary, not
only because it forms the basis on which almost all Indian indusbries
must depend, but also for the further reason that the extension among
the people of a knowledge .of improved agricultural metheds, and, in
particular, of the use of power or hand-driven machinery, will benefit
agriculturists both by adding to their income and by its educative
effect? o € :

Such improvements will, we anticipate, be mainly effected by orga-
nisations which are in pro:ess of devélopment under the charge of the
imperial and provincial Departments of Agriculture, and though the
results attained are nobt yet of much economic importance, they are
steadily growing, and will cventually. demand large manufacturing
establishments to produce the machinery, plant and tools which the.
ryot will find advantageous as labour-saving devices. -

Agricultural progress will inevitably be followed by a general rise
in the standard of living, which will create a much larger demand for
manufactures than now exists, and thus provide within the country a
market for the products of the increased industrial activity which our
proposals are designed to ensure,

1t is obvious, therefore, that the efforts of (lovernment for the im~
provement of agriculture should be made pari passw with those which
it may zdopt for-the improvement of industzies, as the rerult of the
recommendations in this report. .

85. We have drawn attention in Chapter III to the large proportion

of Indian products which are exported in an
unmanufactured condition. The improvement
- of agriculture will no doubt increase the volume
of such products raised in India ; but it is far from likely that the result
of this will be a proportionately greater export of raw prodiuce. The
increase. of capital, the rise in wages, and the cconomic cducation of
agriculturists, which will result from agricultural improvement, are all
&7 ’
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factors which are likely to assist industrial development. To take
-one example, sugar is an imporbant item of the food supply of the people
of India, and one reason why ruch a large quantity is at present
imported, is the want of adequate moans for familiarising Indian farmers
with the principles of seientific- agriculture and for putting them in a
financial -position to take advantage of these. .Tt is scarcely conceiv-
-able-that a similar state of -affairs should arise with regard to any other
food product of equal or greater importance ; but the instance of sugar
‘s, at any rate, significant of a state of affairs into which a  country,
which neglects agricultural improvement, may easily drift.

The Indian Famine Commission, 1880, pointed out that * tlle numbers
who have no other employment than agriculture are in large parts of
‘the country greatly in excess of those required for the thorough cultiva-
tion of the land.” In the forty years which have elapsed sihce this
‘wag written, there has been some change for the better, but it is still
strictly true that there is a vast field for improvement in the efficiency
of the methods and, still more, of the implements cmployed by the
ryots. It is well known that, in many cases the yie'd per acre of Indian
crops is very much lower than that obtained in other countries. The
average weight of stripped cane per acre in the principal sugar-producing
tracts of India is only ten tons against forty tons in Java. .In India
‘98 pounds of ginned cotton are obtained per acre ; in the United States
nearly 200 pounds ; and in Egypt 450 pounds. The average yleld of
rice per acre is only about half what it is in Japan. India cannot, how-
ever, claim to ret off against the lower yield a greater economy in the
use of her available labour.

86. In British India, the area under cultivation is approximately
scope Sor siachinery i 250,0{00,00}? acres, bof whfic{:]l 40,0(()10,()00 a;u;s
di i i are, for the time being, fallow and unworked.
MRRErR The Census Returns of 1911 show that of the
total population, 80,000,000 are directly employed on the land, or one
person to every 2:6* acres of cultivated land. Previously to the out-
break of war, the corresponding figures for Great Britain and Germany
were one to 17-3 and one to 54 acres, respectively. The only crops
grown in both England and India on a large scale are wheat and barley ;
the respective standards of yield are 1,919 lbs. and 814 lbs. per acre
for wheat, and 1,645 lbs. and 877 lbs. per acre for barley. It becomes,
‘therefore, regrettably clear that agricultural operations are conducted
with much greater efficiency and cconomy of human labour in both
Great Britain and Germany than they ave in India. This is partly
due to the superior physique and education of the cultivators them-

#* Fallows have been excluded in the case of India and included in the case of Great

Britain and Germany. In India, fellows are due, as a rule, to accidental misfortune, or |

40 land being on the very margin of cultivation. Fallow land in India is entirely
neglected ; in England and Germany it is kept clean and well cultivated as a regular
feature of agricultural practice, Meadows and grass lands have been included in all
‘three cascs, though they are carcfully treated in England and Germany, and receive
little or no attention in India. & .
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selves, partly also to the superior quality of their. cattle, but it very
fargely results fiom the extensive employment of horse and motor-
driven machinery. in. the varied operations ol a modern farm, such as
ploughing, reaping and’ threshing. ” The census of productionof 1908
revealed the fact that the-farmers of Great Britain in that year em-
ployed nearly 85,000 engines, developing well over 200,000 horse power,
and it cannot be doubted that since that date the use of small motors
and power-driven tractors has greatly increased, as agrienltural engineers
both in Burope and America, have devoted much time and labour to
devising improved machinery: of this cless. In India, agricultural
conditiongeare widely different; bub there is an equal, -if not greater,
scope for mechanica'ly operated plant., As yeb, very little is in use,
chiefly kecause holdings are small ‘and scattered, and ryots possess little
or no capital; .The co-operative movement may be cxpected to promote
combinations to secure some of the advantages of farming on a large
seale, and these would be greatly stimulated by the grant of takavi
loans for the purchasge of labour-saving machinery. . Attention will be
drawn to the results achieved in this direction in the south of India—
nor very important perhaps, if measured by their immediate economic
offect, but of great value as indicating the line along which develop-
ment may be pursued with cextain prospects of success.

87. Power-driven machinery may be very largely employed in India
in conpectlon witly agriculture :—

(1} to Jift water for irrigation from wells, channels, Lanks, water-
courses and rivers ;

(2) to improve the land by draining low-lying ground and water-
logged soil and keeping down -the level of saturation in
canal-irrigated tracts ; and in certain parts of the country,
by . deep ploughing ;

{8) to prepare crops for the market in the most profitable form.
This includes such opcrations as fibre and oil extraction,
wheat grinding, paddy husking, coffee pulping, tea manu-
facture, and, most important of all, sugarcane crushing, a
subject which will be dealt with in more detail below ;

14) to prepare materials required in agriculture; such as bone meal
for manure, and. crushed or chopped cattle food.

Scarcely less important, hoth as an educative influence on the culti-
vator and ag a means of i 1mpu)v1no the eIﬁmenGy of agrienltural labour
and the quality of the produce, is the provision of hand machinery of
improved types, especially for the reaping, threshing and winnowing
of crops, and the preparation of food and fodder ; also of modern plant
and implements worked by animal power, to oulbivate the land or drive
small machines. Further, these will also serve as an easy introduction
4o the use of power-driven machinery proper.

88. We cannot do more than indicate very roughly the extent to
which the development of irrigation by mecha-
nical methods may ultimately be carried, and
the following observations are only intended to

T
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convey some notion of what is possible. There are at least three milliof
wellg in India from which water is lifted for iviigation, and the number
of men and cattle employed on this work is very large. The Indian
Irrigation Commigsion of 1901-03 reported that the area wnder wells
was not less than 16 million acres, and they remarked 1~ It may
not be sanguine to- look forward to a period when the area under welt
irrigation throughout India will have been doubled.”. Bince this opinion
was expressed, mechanical methods of lifting water from wells and
rivers have been greatly developed, and the depth from which water
can now be profitably raised is at least twice what it was 15 years ago.
This enormously increases the volume of underground water which
can be tapped, and consequently the area which might be brought
under irrigation. Within the last few years, fully 1,000 pumpingsstations
have been established in the south of India, and the number is large
enough to warrant the general conclusion that mechanical methods
of lifting water for irvigation can be applied in India on a very extended
scale. . Even if in no more than five per cent. of the wells now used
for jrrigation the use of small mechanically driven pumps were practi-
cable and the area under well irrigation developed to the extent the
Trrigation Commission antieipated, this would mean the employment
of about 300,000 puraping sets at an initial capital outlay of something
like 50 crores of rupees, with annual working expences of probably
not less than six crores, and with the result of very, large gaing to the
cutivatlors. The manufacture of this immense amount of plant, with
adequate provision for renewals and repairs, should give employment
t0 many large mechanical engineering establishments, which would
undoubtedly grow up to supply so vast a market. Stea.m, oil, gas,
and petrol engines, and electric installations could all be appropriately
uged as sources ol motive power, each on more or less standard lines
which would greatly facilitate their manufacture. Similarly, a great
variety of pumps would be required, and for each there would be a large
demand. Where conditions are favourable, central generating stations
might be established and the motive power for driving the pumps dis-
tributed electrically, while incidentally the demand for belting would
keep several large factories fully occupied.

Attention may also be drawn to the advantages of pumping water
from rivers for irrigation. Both in Madras and Bombay, some work
in this direction has already been done, and the Divi island plant on
the Kistna river is probably the largest irrigation pumping station in
the world. The total cost of this installation was 20 lakhs of rupees,
and it now irrigates an area of 35,000 acres. There are many rivers,
the perennial flow of which is by no means fully utilised, but could be
made available, if lifted from the river beds by means of pumps. The
possibilities of lift irrigation in Sind are wnknown, but, probably. very
great.. The river Indus fows through the country and, by means of
inundation canals, irrigates considerable areas during the flood season ;
but for the rest of the year the water flows uselessly into the gea. The
project for the construction of & barrage across the Indus is still under
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considen ion,” and; T b be ﬁnally accepted a8 practxcable the work
will ‘be -difficult .and protracted.’ It scems that investigations should
e made to. ascortain the feasibility of -frrigating the land by pumps
inthe meaftime. Esperimental work can; be' done at a: very small
. cost and can be. developed with great tapidity it successtl, The POgsie
»thy of growing Eg;\s*pﬁnn gotton ‘in. Sind can be fhoronwhlv tested by
a prehm;mry irvigation schems - of this type; and; 7 the Tesults are
proniising, progress can be made with dernonsteation- work in rendiness
for the barrage urwatmn sysfemn.

Sv._In our nobe onsngarcane (Appendix C), wé have drawn attention
. to- the results likely to he obtained: by . the
Y mé’;:i?%’::";;?gﬁ:’;‘f introduction of ¢entral power-driven cane-
guﬁwahcn_ crushing -plants. Bach of these -at : pre-war
: g ‘prices cost about Rs. 12,000, and is capable of
deahnv with 100 acres of good cane in a season. Roug&l , of the sugar
~ consnmed in India, three-fourths is' grown in the country aud’ ories
o deurth’is imported. Roughly also, of That grown in-the country,’ one-
- thivd-is wasted:owing 66 the ineflieigncy of the primitive incthods’ef
extraction. ‘Nearly one-halfof this loss might- easily be avoided, and,
it it were, the profits of eane c.ﬂmvai‘lon would be creatly jnereased.

-V We have had much evidence bmugh before us to show that, under
; ﬂwomqble conditipns, sugarcane cultivation is very profitable. ‘and
yields muth  higher 1euuns than. can be obtained from most other
.exopw ; ‘bub the average outturn throughout the cotntry is exceedingly
cpoor, and the ares wunder canc cultivation depends upon, and varies
- with, the relation botween the prices obtaitiable for sugar or gur; and
thosg fur such crops:as paddy and rags. “ Whe yot’s difficulties arc want
ol waer-foy. irrigation, . the strainimposed upon his cattle during the
- eame-crushing ‘spason and: lack: of cay)t.zl The pump will often hely~
ki over his firgt difficulty; and the engine will drive his mill and reduge
the work -{hrown on' the catitle to that of carrying the cane from the
fisld 46 the mifl, while the larger yield andothe gmalier expense in work-
ing will g gjrea*lv inerease his proﬁts. g

Years ago, the iron~roller raill replaced the wooden cﬁaﬂw and Tow

Hme ‘has ‘eome when -the power-driven mlll should: ag compieﬁely
at - worked by catfle. ‘
faig b ub 2% mﬂhon acres. Improvements in th .
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Large nmunbers of cattle, whose work must-be equivalent to many hun~
dreds ‘v1. thousands, probably millions, of horse power, are employed
in lifting water and erushing cane. Tt is haidly realised how heavy
is the burden thus eutailed wpon the farmer’s eattle; and how severe

the resulting deterioration of their working power for purposes of ‘oulti-
vation. )

Tt will, therefore, be-seén that, even under the present ¢onditions
of Indian agrienlture, an expenditure of 80 crorss of rupees upon machi-
nery for well irrigation and cane crushing alone would be highly remu-
nerative, and it is probable that therealter a further, and possibly greater;
outlay wounld prove profitable. Rough figures only have been given
to convey some idea of the scale on which operations might ukimately
be conducted, but they suffice to show that in this direction alone a
vagt mechanical engineering industry and many others subsidiary. to
it would inevitably spring up throughout the country.

90. Oil seeds are grown on an average area of about 15 million
Improvements in ol acres in British India ;- a large proportion -of
extraction. the crop, valued at about 36 crores of rupees,

: is exported in normal years and the remainder
consumed. locally. The extraction of oil is practised to some extent
wherever 0il sceds are grown, chiefly by means of bullock-driven ghanis,
which arc neither efficient in expression nor ecoffomical ®in labour.
Power-driven mills are found to some extent in Caleutta, Bombay and
elsewhere, particularly on the west coast for the treatment of copra;
but there is room for great extension of their use, especially for types.
of plant which will give & more complete extraction. Thiy is perhaps
of less importance in the case of oil seods which yield eake for-cattle
food ; hut when the cake is used for mamure, as in the case of castor
seed, any oil left in it is wasted. Indeed it is probable that even in
cake used for cattle food any excess of oil over five per cent. is wasted,
and that, in all eases where edibls cake is directly used as mauure, any
oil contents whatsoever are not merely valueless, but actually harmful,
In recent years, the cxtraction of oil by continunously operated screw-
presses has become more common ; this process has proved very satis-
factory in treating certain kinds of Indian seeds, and there is undoubt-
edly a large field for its employment. As in the case of sugarcane
crushing, and for the same reason, it is desirable to eliminate cattle-
driven mills and to employ more powerful and, therefore, more efficient
means of extraction. - Af present, so large a percentage of the oil avail-
able from the seeds is left in the cake that there seers to be a fair pros-
pect of sucoessfully working the latter over again by solvent processes,
which are capable of extracting the oil almost completily. ~ This wounld
be a great gain in the.case of fertiliser cakes. Bub, as-regards fodder
cakes; the Indian ryot-is not yet convinced that his cattle can only
usefully assimilate a small proportion of the-oil contained in the cake
which te fe¢ds to them; and, therefore, he still prefers to feed his cattle
on cotton séed rather than on cotton-seed oil cake
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91. Even from the peint of view of Indian industrial development,
the. necessity for increased efforts for the im-
im:mk‘:ﬂm‘ provement - of - agriculture is clear. The ideal
before the Department of Agriculture is the
pmductmn of ‘a’larger output of more valuable crops, with smaller
demands on human and anmmal labour.  This will result in a greater
creation of wealth and an increase in the raw materials for industries ;
will. ¢ase- the difficult problem of the supply of ecattle; and . will
liberate additional labour for industries. .
< 92, We' may again emphasise the imperdtive importance of keeping
o " .h i o the Department -of Agriculbure in close touch
o-operation hetween De- il modern developments connected - with
m"m‘slg:héﬂ':s‘fu"" the generation of power. India is not yet at
all accustomed to ‘a fres use of mechanical
appliances, and it should be an important function of the Departments
of Industries and Agriculbure to encourage their introduction in: every
possible way. . Experience-in other countries is not directly applicable
to India, and a special study of the local conditions is gssential to rapid
and_sustainad progress. The Director of Industries Tn each province
should have a complete laboratory, equipped for the mechanical testing -
of smiall prime-movers and the machinery that they are intended to--
drive, - The requirements of the ryots should he studied, and any defects
in the smaghinery whould be carefully noted and commummte\l to the
makers. Fora long time to come, the employment of machinery in
agricultural India will largely depend . upon the completeness and
efficiency of the officlal organisation which is created to encourage its
wse and 4o assist those who use it. ) »
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CHAPTER VL

Power.

93. The distribution of the natural resources for. generating energy

i . which a country possesses, mainly determines
Posmg'n x;eﬂd;?,;';‘{::}’m the 1ocation of, at any rate, thoge indugtries in

¢ which the cost of fuel for power and heat
bulks largely in the total manufacturing charges.

In the mill and general engineeting industries, fuel is chiefly required
to generate power, and, though”its cost is important, it is scldom the
dominant factor, With sea transport available to coast towns, with
the extended railway system which the country mnow possesses and
with other sources of fuel supply yet to be mentioned, no great difficulty-
appears to be experienced in any part of India in obtaining coal orsome
form of fuel, at what may be decmed a reasomable cost for ordinary
power purposes. It may here be observed that the reat]y ingreased:
efficiency of our mothods of converting heat into work durify the lagh
20 years has materially improved the position of India ag a potential
user of mechanical appliances, though the effect is hot yet fully appas’
rent; owing to natural relugtance to relegate to the scrap-heap obsolete
but serviceable plant, Fngines are in use which, though they are still
mechanically in good condition, require much more steam than a
modern engine of the same size. The institution, however, of certain
important industries, for example electro-smelting and some electrolytic
cherical processes, is possible only when power is available at rates
well below the cost at which it can ugzmlly ba obtained through the
mediam of heat engines. '

Sources of Power Supplies

94, As we have already seen, the distribution of coal in India is

ool very irregular, being chiefly confined to the

- old province of Bengml where the deposits are

of great extent ; to the Central Provinces and Central India, whers

the fields are only partially developed, and, so far as is known, contaiy

only coal of an inferior deseription ; and to the Hyderabad State, whick
possesses the Singareni field yielding a steam coal of fair quality.

For metallurgical purposes the supplies- of suitable coal-are greatly
restricted. The Tertiary coal of north-east Assam produces an excels
lent coke, but its situation naturally Jimits its use.; there are also similaz
coals in some of the smaller Assam fields, like Daranggiri; which are
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n0b yet served hy railixvafs; but the. only large supply of good eoking
<oal so far-established, and within an area suitable for industrial devel-
opment on modern lines, is that of the Gondwana fields of Bengal and
Bihar. ' . )

FEven in these Gondwana coking coals, the high percentage of ash
snd correspondingly, low calorific value teduce their radiug of economic
use under conditions of vailway transport, and it will be still further
iminished; as: the shallow seams are cxhausted and the déeper enal
is worked at higher cost.. The demands for ¢oal from the Bengal ficlds
are- rapidly  growing, and ‘the mefallurgical developments that ‘are
sconomically desirable or dre necessary on the ground of military security,

. will increase the demand for the best qualitics of coal to an exteny that
nevessitates a special survey of the situation, with a view to introdueing
<copomies i the ‘methods of mining and comsumption. . We recomi-

* roend ‘that this question be taken up -at. an carly date. Such & review
of ‘the fuel situation in eastern India should include an examination -of

measures. in progress for rendering more accessible the undeveloped
fields of ‘Assam. ’

" The:coals of the Central: Provinces ate.gencrally. characterised by
high percentages of ‘ash and moisture with correspotidingly low calorific
values.. ‘As sources of power, therofore, these coals have a limited
sphere of ufility, and being, so far as is known, unsuitable for coke making,
their use is limited to steam Taising. o

Coal of Teriiary age, genérally infericr in quality and limited in
quantity, is obtained from small fields at Palaha in the Bikanir State
inthe Salt Range of the Panjab, in Jammu and in Baluchistan, These
“sources of supply .are insufficient to meet the demands of indusiries
“gonducted on anything approaching modern lings.

95, The forests are capable of yielding important supplies of wood
fuel, whick can be mast advantageously em-
ployed, after conversion into gas, to generate
power in “internal combustion  engines. (Gas plants are obtainabls
which can be worked with the wood cither in its natural state or after
its reduction to charcoal. Bui we may. observe, in passing, that the
uge of wood in-steam boilers, when the steam is required for power
- purposes, is extremely wasteful and should be discouraged as much as
possible. The forests of India are unfovbunasely confined  chiefly to
the hilly tracts, and over large areas the cost of transport of wood fuel
iz g0 heavy. ag almost to preclude its use.. Further, the evidence we
have gathered, chiefly fiom the officers of the Forest Department, does
wob encourage the idea that, even in the neighbourhcod of the forests,
~the supply of fuel is capable of any voty great expansion. Libtle or
no information’ could be obtained regarding the-rate of reproduction
of fuel trees in natural forests, and the opinion was generally expressed
that it would be mecessary to have rccoutse to extensive planting to
moet any heavy and continuous demands for wood fuel at- ressonable
zatds. - Only at Changamanga in the Punjab and in.the south of India,
83
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chiefly in the neighbourhoods of Madras and Bangalore, have fuel plan- ",
tations been ab all extensively made. The results obtained from. casua-
rina plantations along the Coromandel Coast have been very satisfactory,

also those from the comparatively small areas on the Nilgiri Iills planted
with encalyptus. ’ g

We consider. that the -economic aspects of forestry in relation t©
the fuel supply of the country have hitherto not received sufficient
attention. We desire to direct attention to the advantages of wood
digtillation as a methed of obtaining charcoal and (,erta;n valuable
by-products, acetate of line, methyl alcohol and wood tar, by the salé
of which the local cost of the charcoal would be greatly reduced. For
all but the smallest units of power a suction gag plant is extremely
conventent and efficient, and we recommend that any methods which

are likely to cheapen the cost of fuel for such plants should be the subject
of detailed investigation and trial.

96. There is no possibility of estimating the prospects of oil produec<

oit and akokol, tion, and it would therefore besunwise to rely

: on this form of fuel to make.up for the deple-

tion of our coal supplies. The scrivus economio value of the oil-béaring

areas in Baluchistan and the Punjab is still far from heing established

as a commercial proposition ; the oil field of north-east Assam ha¥% shown

very slow expansion, and the value of the new fields at Badarpur in

central Agsam has yot to be dernonstrated. In Burma, the three main

fields of Yenangyaung, Yenangyat and Singu are being rapidly exploi-

ted, and no others likely to replace them have so far been proved, in
spite of extensive and costly prospecting operations.

Tt is very nndesirable that the fuel supply of the country should
be derived from external sources, and we were informed that in the
Madras Presidency and Mysore, this aspeet of the question had beer
considered by the Departments of Industries, whose officers now recom-
mend the use of suction gas plants for all units of over ten horse power
when charcoal can be obtained at a reasonable rate, and endeavour
to confine the employment of the oil engine to power units below this
size. Petrol is chiefly used in motor cars and small engines which are
only intermittently employed. As a source of industriagl power, it is
unimportant ; but the demand for it for other purposes is likely to
grow, and the provigion of a suitable substitute is generally recognised
as.desirable, if not actually imperative. On several occasions owr
attontion was drawn to the possibili ty ‘of making industrial aleohol
from hitherto neglected vegetable materials, some of which appear to
be sufliciently promising ’co justify investigation and experiment.  We
recommend that a more liberal policy should be folowed by the ‘excise
authorities in respect of the class of denaturant prescribed, and more
regard might be paid to the likelihood rather than to the mere possi-
bility: of frauds upon the revenie, when the reqmrements of commercial
users conflict with excise regulations, *
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97. The value of wind power'in Iudia is very small, owing to the
lightness of the prevalent \»mds except along
the sea coast and.on the Decean uplands For
Industriel wse this source of power is too intermittent and too uneertain,
‘and it can ‘only be employed with advantage for lifting water, either
for domestic putposes or for frrigation. In the first case an-elevated
tank, in the other a storage reservoir is necessary ;. and ounly where
these can be cheaply installed is it worth while to set up a windmill,
Sueh mills are not common now, but the mcreasing cost of labour and
the growing tendency o resort to wiechanival applisnces will probably
lead to a more extensive use of them in the future.

Wind power.

98. The principal reason why India has been able to develope. water
power. only to a limited extent is that the
soagsonal character of the rainfall makes storage
works in most cages a Decessity, and the cutlay involved ‘in their cop-
struction; unless the water can be used for frrigation afterwards, is likely
to raize the cost of power above the rate at which it can be generated
by other means. . The progress that has been made in the development. of
hydro-electric .methods of gencrating and distributing electric energy
: has, however, opened oub new prospects in India, which, in récent. ycars,
have:heen - greatly “enlarged by the investigations of engineers in'the
Bombay Presidency and the practical results which they have obtained.
Bofor# the electric: transimission of power over long: distances became
a practical success, the wuse of water power in India was confined to
one or-two. fairly large cotton mills, as at Gokak and Ambasamudram,
to a number of small factories on planters’ estates in the hills, and to
nametous small water wheels on hill streams and at falls on the irriga-
tion canals, which drive flour mills,

The Mysore Dutrbar set up- the first central hydro-electric installa-
tion in-India en the Cauvery river at Sivasamudram in 1903.  Begin-
ning with 4,000 hotse power, the ‘contral generating station has been
‘gradually enlazged, till at the present time its capacity is about 18,000
horse power; the major portion of which s transmitted at 70,000 volts
over & distance -of 90 miles to the Kolar gold fields. . The irregular flow
of the Cauvery has been overcome by the construction of a'dam across
the river at Kannambadi near Seringapatam,; which stores sufficient
water to maintain a minimuin flow of 900 cubic feet per sccond. The
Kashimir. Durbar subsequently established a hydro-électric station on
the ‘Jhelurn river near Srinagar; but in this instance, the. anticipated
demand for power has as yet been only partly realised. In western
India, attontion was drawn to the potentialities existing in the heavy
rainfall 'on the country fringing the Ghats and the facilities offered for
the construction of hydro-electric installations by the very steep.drop
%o the plaing. After years spent. in surveys and the preparation of
plans, a company was formed with Indisn capital, which has carried
out.a series of works in the neighbourhood of Lonavla, and these, though
not yet: completo, already supply the cotton mills in Bombay with
43, 000 horse power for 12 hours a day. Additional works of a stmilax
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character, but on an even larger scale, are now being constructed in the
Andhra valley, and are upder conternplation in both the Nila Mula
ind Koyna valleys, though progress is. greatly delayed by the war:
The electric energy now supplied to Bombay is roughly equivalent to
that which would be obtained froma 600 tons of coal a day, and the
reduction of the Bombay demand by this: quantlby 1s, under war condi-
tions, a matter of great importance. It iz expected that about half
a million horse power will be obtained fzom the  Wesvern Ghats,-which
can either be transmitted to Bombay or utilised on the coast for electros
chemical industries, such as the extraction of aluminivm from batixite
and the mannfacture of nitrogen compounds from the air. = »

Elsewhere in India comparatively little use has been made of water
power, though numerous cities and towns have been equipped with
stream-driven olectric installations for the supply of light and power.
Undoubtedly the most important sonrces of water power immediately
available are to be found in the streams and rivers draining the Hima-
layas ; but, except for the electric lighting of hill stations like Simla
and Darjeeling, no profitable application of it has yet been discovered,
The main Indian centres of population and industry, except Bombay,
are situated at great distanmces from those parts of ths country where
the natural features exhibit possibilities for the generation of water
power, % s

L

99. The preliminary reconnaissances which have been made have

Necessity for hydrographic vielded very lLittle reliable information as to

what can be done in the. future, We now

require hydrographic surveys. on a much’ more
elaborate scale than has hitherto been attempted. In wiew of the
increased possibilities of water power due to the recent advances in
electro-chemical and electro-metallurgical techmology, these are mow
likely to produce results of practical importance. Large amounts of
_waber power are in commercial nse in other parts of the world for he
manufacture of iron, steel, alloys, aluminium, calciumr carbide and
yarious’ nitrogen compounds. - As we bave -elsewhere pointed otit, it
is imperative that some, if not all, of these industries should be estab-
lished in India, and in order that they may be successiully worked
on a commercial basis, the operations will have to be on a very large
scale. - In these industries the working cost is thainly made up of two
items, the interest on the capital outlay and the cost of power consumed.
They are essentially power industries, which can only be carried on
where very large amounts of power can be obtained at rates below
those usual in industrial centres.  While for ordinary industrial opera-
tions a continuous supply of power throughout the year is essential,
it may, perhaps, be practicable to shut down these highly specialised
industries for two or three months in the year, during the period when
the water supply is at its lowest level. This would increase the number
of probable sites for hydro-electric stations by diminishing the cost of
storage works.
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- The storage of water for irrigation is well muderstood, and the general
principles ‘underlying its successful ‘application have been  thoroughly
worked out. It is now necessary ‘to reconsider the question of the
storage and regulation of water, with the deuble object of: power supply
and irrigation.  Irrigation engineers in recent years have nof lost sight
of this pessibility, but are naturally still inclined to regard the power
question as one of subsidiaty importance, and dre, therefore, unwilling
to acceph any compromides which would involve the sacrifice of 1mga,t10n
o wafer power:or interfore with their existing régime. Hitherto, pros-
pecting for water- power has not been recogmscd ag an essential duty of
the Publics Works or any other Department; and, as already stated
very little has been done; but the necessity for electro-chemical and
thermo-lectric industries alters the situation.

100, We think it undesirable that the task of prospecting should be

left' entirely to private cnberprise, as in ‘the

R%i’:ﬁzz%gm’;ﬂmg“* majority of cases such work  could: ouly be

work. undertaken by strong financial syndicates, whose

interests would not in some cases coincide with

those of the public or of Government. For the following reasons,

‘such ‘work  is ‘more appropriately the function of a Govérnment
deparfment :—

(1% Only Government can fairly estimate the effect of dxsplacmb
an agriculbural community, which would be the case in-most
reservoir schemes.

£2) ‘Only Government can readily ascertain the land rights affected,
_and “can adjust conﬂu‘tma claims, cspecially where the
" gtoragé ‘aren may he in one province, while the powcr site,
through an_accident -of topography, may be in ancther,
‘or ‘éven in a Native State.

£3y Only-a Government department can afford to undertake. the
long-peried gauging operations that are necessary, éspecially
in the case of rivers like those of the Peninsula, which are
subject to groatb seasonal variations.

§4) Unless ‘8" systematic hydrographic survey be undertaken. by

- Govermment, it will be imposgible to formulate. precise rules
for the grant of concessions, and private companies will,
therefore, be compelled ordinarily to ask for exclusive pri-
vileges. over large areas Lo forestall imitation and competi-
tion.” Incidentally it is necessary that these rules should be
aufficiently generous to ailract private enterprise, without
tying up for long periods arcas that ought to be prospected,
and -without allowing large schemes to inhibit activity in
the promotion of srall -local power schemes, or conversely
small interests to preoceupy the choicest sites in neighboux-
honds which might subsequently be found suitable for larger

. schemes of move general public utility.
i ]



(5) Only CGlovernment can initiate and ecarry through joint and
interde pendent power and irrigation sehemes.

We, therefore, consider it necessary that Government should take
in-hand a systematic. survey of ‘the ‘country to ascertdin what hydro-
electric p0581b1]1t1es exist, and we are ‘of ‘opinion that this should be:
started at once in view of the necessity of selecting, as early as possible,.
the best sites available for certain power industries. Delay-to deter-
mine the resources of the country in this direction may involve much
expenditure which might be nvoided with the help of a previous survey:
In the absence of adequate data, we refrain from expressing an opinion
on the question of the agency to be employed in-carrying out -such
works. The analogy of the Irrigation Department suggests that, when
the power is distributed over wide areas and to many consumers, the
work should be undertaken by Government ; but in other cases, such
as the establishment of metallurgical or chemical works by private agenoy,
# single consumer may be granted concessions to enable him to create
his own water power. Leases of water power should provide for the
resumption or transfer of rights and for the acquisition of the liydro-
electric plant on an equitable basis, should it become necessary in the
public interest, or should.the 1n1t1a1 industrial nndertaking be compelled
at-any time to cease working.

Proposals for generating water power from canal falls and other
irrigation works should De considered by a joint committeescofiposed
of officers of the Public Works and Industries Departments, so that
conflicting interests may be adjusted as far as posgible, and the utilisa-
tion seeured of any sources of power which now cxist or can be ereated. -

;
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CHAPTER VIL .

The Tndian in Industries.

« 10k We thay now examine further the part played by Indians of all
: § classes in the industrial -development of the
- The share taken by different o yn¢ry, in order 1o ascertain the lines along
classes of Indians in indus-- 5. . . b=l
trial development. which this tendency may be further stimulated.
In a subsequent chapter we deal with the.
conditions under which' factory labour lives, and show that these are in
the highest degree antagonistic to any improvement in efficiency. - These
conditions ate not eagy to alter ; but it is obvious that the great obstacles
dre the lack of even vernacular education and the low standard of com-
fort, . The higher grade of worker, the mechanical artisan, in the
~ahgence of adequate education has also been prevented from attaining a
greator degrée of skill. He finds himself where he is, less by deliberate
clioice tlean by the accident of bis obtaining work at some railway. or
other engineering shop, or by the possession of a somewhat more center-
priging spirit than his fellows. Therc is at present only very inadequate
provigion for any form of technival training to supplement the experience
that he van gain by actual work in an engineeting shop, while the.gene-
rally admitted nced for a more trustworthy and skilful type of man is
met dt present. by importing chargemeén and foremen from abroad.

Traders, employers and financiers differ very widely throughout the
country in cfficiency and in the degree of suceess which they attain.
This must be aseribed to the fact that, in' the absence of a proper system
of -industrial éducation and a considered poliey .of encouragement to
industries, hereditary predisposition and the influence -of surroundings
have been left to produce their inevitable effect. The ecastes which
cxhibit the highest degree of intelligence are, with few éxceptions, those
whose functional characteristics have in the past been religious leader-
ship, government service, or trade, and it is from these that the leading
Tndian  industrielists, financiers and: merchants have  hitherto ™ been
mostly drawn, ~ Thongh the representatives of these classes have attained
-a high' degree of success in Bombay and CGujerat, and though there are
numerous ‘instances; of successiul Indian industrial enterprise in other
parts of the country, Indian capitalists generally have followed their
ancestral tradition of rural trade, and have confined themselves to the
finance of agriculture and of such industries as already existed.  When
communications were improved and India was brought into effective
touch with the outside world, traders tock advantage of the changed

*position merely to extend the scale of their previous operations. Like
7



‘the lafidlords, they lent money to the cultivators and found a profitable

investment in landed property. In trade and money-lending and, to a

less extont, ini financing village artisans, the trading classes fonnd that

large and certain pains were to be made; while. modern industries

rcquuod technical knowledge, and offered only doubtful. and, in" most

-cages, apparently smaller profits: The failure «of the more mbelluctua,l d
<lasses to take advantage of the new prospects was especially marked in

Bengal, where it contrasts with the success of Jocal European-enterprise.

Here and in most parts of India, these classes grasped eagerly: at the

-prospect of Government, professional, and eclerical employrnent and

freely availed themselves of the system of education which wali brought

into being by the British Government, partly with a view to fit them for,
that very work. The eflect of the purely literary type of edication

which was the only ome generally provided, has been so frequently

discussed that it is not necessary to pursue the subject here in"detail ;

it s, however, very nécessary to realise its importance as a factor which

hag militated against industrial development, and to. emphasise the

necegsity for a system of education which will impart a practical bias to

the minds of Indian youths.

102. The state of affairs in Bombay is altogether different. 1f the
causo be sought, sdme mdication of it may be
found in the fact that Indians have held a
latge and important share fn the trade of
‘Bombay since the city first came into Iinglish hands. - The Mahomedans
of the west coast, especially, traded by sca with the Persian Gulf, Arabia
and ‘Kast Africa from much carlier tirdies. The Parsees and Hindus
from the northern Bombay coast districts ave recorded, at the beginning
of the British occupation, as taking, with the Mahomedan sects of
Khojas, Memons and Bohras, a most impertant share in the trade of the
port as contractors, merchants, financiers ahd shipbuilders, and have
throughout shown themselves little, if at all, inferior to the Europeans
in enterprise, and usually in command of more capital. '

The valleys of the Nerbada and the Tapti had been for ages devoted
to the cultivation of cotton. A considerable export trade was carried ™
on from Broach and Surat, the ports at the mouths of these rivers, with
the aid of an elficient maritime population. The Parsees- also’ after
settling in this tract scoured a share of the trade. With the silting up
of these rivers and the increase in the size of <hips, Bombay became
the centre of the export trade from the west coast of India. The import
«of coal from England facilitated the starting of the fiist cotton mill in
Bombay in 1851 by a Parsee, Mr. C. N. Davar.  The number of thills
increased slowly at brat and it was not till the cotton boom of the early
sixties had come and gone, and the value of steady industrial investments
had made itsell appreciated, that it became considerable. - By 1876 it
had risen to 29, and the manufacture of .cotton had become accepted
as a safe and profitable investment for capital, while by 1889 it had
increased to 69, after which came a lull, but a further rapid rige. took
place after the year 1895, and the subsequent expansion has been conti-*
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nuous. Much of the capital invested was derived from the profits
made in the opium trade with China, and, of eourse, from the money
which the cotton boom brought into Bowhay, The cloth trade with

Africa and Arabis-and the yarn tzade with China had become impurtant
by 1882, The closing of the Indian mints in 1893 to the free coinage of
‘sibver, together with the industrial developmpnt in recent yoars of Japan,
which now . nob only. supplies its own needs but isa. keen competitor
with India jo-the China yarn market; have to some extent retarded the
Iapxchty with which the Bomba,v yarn industry was previously expand-
ing, and have turned the attention of those int esited in it to the pradue-
tion of closh on a larger scale, _ At the present time, the number of milly.
controlled by European interests i trifling, and the proportion: of
Buaropean mill employés also tends to decrcase. The marked contrast
between the tiading and industsial position of Indians in Bombay and
Caleutts, and-the light thrown thereby on the imporvtant question how te
assist the Indian people, generally, and educated Indians, in partieular,
%o take an inercased share in industrial entetprise, must be the excuse
f61 8. somewhat prolonged discussion of this subject.

It is noteworthy that in many cases the classes most successful in -
indastrial and trading enterprise do not care for employment of a nature.
demanding skill in industrial technique. ~In some parts of India, Brahs
ming, though less engaged in trade, produce a fdir number of engineers:

. and ogher skilled jndustrialists. It 18 not in manual skill. if they care
to acqulre it, or-in the capacmy for understanding technical problems,
that the castes which have in the past sought knowledge rather than
comumerfial success; are doficiend ; it is mbhﬂ‘ in enterprise and in busi-

‘ness senge, gualities which cannot be developed by a purely Literary
education. and are ‘more dependent on youthful environment. A few

individuals, possessed of greater detcrmination or aptitude than their

fellows, have; however, achieved varying degrees of success.

108 A br\ef account of the swadeshi movement, a popular effort to
The swsadashs movement, Proniote indigencus industrial enterprise which.

A was taken up by the cducated .classes in most
parts of India, though especially in Bengal, will illustrate both. the dosire-
of more advanced Indians for the industrial progress: of their country-
men, and the ¢auses which have hitherto - combined to prevent their

“realising this ideal to any great extent.

The necessity of-securitig for India the profits which acerue from the

- manufacture of her raw materials, to the export of which her commercial
activity has hitherto been mainly corfined, had for many years been
urged on the Indian public by Europeansas el as by Indians. Among
the Tatter, the late Mr. Justice Ranade was the leading exponent of the
new wviews, which involved an appeal to Indian capitalists to invest
their funds more largely in industry, and to the younger mombers of
the literary “castes to- abandon their traditional aversion from manual
labour and to fit fhemselves for industrial enterprise. The Indian
Industrial Conference, started in 1905 expressly te further this cause,
hgs met Iegu]axly eveory year gince, and has devoted itself to the dissenyi--
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nation of industrial information and to a propaganda of its views
among the educated classes. At a slightly later date, swadesh? principles
began to receive the support of the more advanced Indian politicians,
especially in Bengal owing to local causes. - The success of Japan in her
war with Russia ‘sppealed strongly to the imagination of educated
Indians, who saw in Japanese progress and efficiency an example' of
what eould be accomplished by an eastern nation. . It was to.the poliey
of the Japanese Government that the great industrial advance of Japan
was aseribed by them, and numerous Indians began at this time to repair
to that country for industrial training. These causes led to the increased
use of Indian goods and to the starting of small factories by Indians,
especially for the manufacture of piece-goods, soap, matches, pencils,
and cutlery, and of stores where the products of these factories"were to
be sold. This was in itself a landable idea, and it was financially sup-
ported by many persons who were entirely free from all extreme poli-
tical views. But the boycott of foreign goods, which was the form given
to the movement by some of its more advanced supporters, carried with
it the elements of failure, by alienating in many quarters the sympathy
and support which it might otherwise have claimed.

104. The original movement also suffered from serious errors. - Too
many of its disciples were apt t6 suppose that, because an article was
manufactured abroad and imported into India, it could necessarily be
made v India at a profit. Unfortunately also, the promoters®of the
newly established concerns lacked business abiliby and practical expe-
vience, and overlooked the fact that the imperfect theoretical knowledge

- of an industry, acquired from the study of books .or even in technical
instibutions, is an insufficient equipment for undertaking manufacture
on a commercial seale. Professional raen and landowners put money
into businesses that commanded no better technical direction and expert
knowledge than those of youths half trained in this way. Kven where
more experienced men were forthcoming to carry on the actual work,
the industry or its location was too often selected by its promoters
without .2 due consideration of the economic factors involyed ; and .
COncerns were frcqucnt]y started with inadequate capital. TFor reasons
which are discussed in the next chapter, Government was unfortunately
not equipped to meet the tide of enthusiasm half-way ; to guide it to
success by expert aid and busindss advice ; and to place the country on
the path of sound industrial development by the provision of systematic
technical and commercial education. The swadeshi movement thus
resulbed in numerous failures, almost always due ma,iniy to lack of busi-
ness.aptitude and commercial and industrial experience in classes which
had had. no—opportunity of acquiring them. It says much for - the
strength and soundness of the feeling which underlay the effort, that it _
still remaing to some extent effective, and that a few professional men
and landowners are still found, in Bengal and elsewhere, who- support
swadeshs enterprises with such capital as they can afford.
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CHAPTER VIII,

Government Industrial Policy in Recent Yea;'s.‘

103, The commercial instincts of the East India Company had from
L its earliest days in this country led it to make
ﬂ{:f!'t”yp ‘:ifc ;”:;'ti"%ﬂg:}';‘l various attempts to improve those Tndian
developmant. - industries from which ity export trade was
' largely drawn, as, for example, by organising
and financing the manufacturc of cotton and silk piece-goods and silk
~yarn, although this policy met with opposition from vested interests
in.Iingland, ‘which were at one time sufficiently powertul to insist that it
should be suspended and that the Company should instead concentrate
-on the export from India of the raw matcrial necessary for manufactures
in:England. The offects of this. traditional policy continued for some
#itme after the Company had ceased to be a trading body, and even after
it ‘had been replaced by the direct rule of the Crown, and doubtless
moulded such, subsequent efforts as were made in the same direction by
‘Gavernment. - But  as ladssez-forre views gradually gained. increasing
aceeptance both in England and in India, these spasmodic efforts became
less frequent, and the first attempt at a general policy of industrial
development. took only two forms—a very imperlect provision of tech-
nisal and- industrial education, and the collestion and:dissemination
of commerdial 'and industrial information. - One expression of the latter
" policy was the Calcutta Exhibition of 1884-85, which led to the institu-
tion of the Calcutta Commercial Museum, now part; of the Indian Museum,
and to the ‘examination of Indian industrial resources by.the Reporter
on Economic Preducts.  Bir George Birdwood’s work on the ““ Industrial
Arts of India,” ‘the “Indian-Art Journal”, the Indian and Colonial
Exhibition held in Liondon in 1886, and the institution ahout 1890 of a
series-of provincial monographs on Indian industries may be regarded
as isolated and desulbory efforts in'the same direction. Various experts
also were employed to investigate matters of industrial importance and
awaken interest in them, while the Geological Burvey began o deal
with the economic uses of minerals, a branch of its work which was more
definitely -systematised from’ about the year 1904,

All that was done, however, was due rather to a few far-sighted
individual officers than to any considered and general policy on the part
of Government, though it is true that Government recognised the need
for such'a policy by the ereation in 1905 of a separate imperial Depart-
ment of Commerce and Indusiry. Even so, it is believed that this depart-
ment by no means took the form originally contemplated by Lord
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Curzon, the Viceroy responsible for its:inauguration... It is to the initiad
phases of this movement and to the severe get-back which it received in
1910 from a decision of the then Seerstary of State, after detailed pro-
‘posals for organisation and work had been actually elaborated in the
United Provinces and: Madras, that-we now desire to draw attention.

106. In 1907, a conference was held at Najni Tal by Sir John Hewett,
Lieutenant-Governor of the United Provinges,
; who had been the first- Member in charge -of
thengw Dopartment of Commerce and Industry. The proposals aceepted
at. this conference included the appointment of a provincial Director of
Industrios,, advised by a board of officials and business men, whose
main functionswere to be the acquisition and dissemination of industrial
information, the introduction of new and the stimulation of*existing
industries. For these purposes the Director was to be provided with an
expert staff, and to have the control of industrial and technical education
and, in particular, of a technological institute to - be established at
* Cawnpore, the professors atbached to which were to assist by investigas
tion and advice in the solution of industrial problems. —With the help
of the stafl of the technological institute, the Director wag to. pioneer
new industries and to experiment in improved methods and dersonstrate
their application to certain existing industries on a commercial scale.
In their Resolubion No. 1163- XVIL- 415, dated 27th August 1913, the
United Provinces Government reviewed the extent tq which subiequen’n :
experience had led them to modily their  ideas, which Jhad, however,
only been carried into effect to a very limited degree, Their. most
important conclusions were that the headship of the technological
institutie shonld be separated from the Directorship of Industries, owing
to the fact that a seientist was clearly needed for the former and a man
ol general industrial and economic knowlodge with a business instinct
for the latter ; and the recognition of the truth that the soience of direct-
ing organised industrial concerns can only he learned by experience,
and:not in technological institutes, however claborate their equipment,
In pursuance of the recommendations of the Nain! Tal conference,
loans or grants were given to several conceérns, especially to sugar fac-
tories. - Some of these were spent, under the advice of the Government
Sugar Engineer, in remodelling existing factories.  The. inevitable
difficulties besetting: these early attempts to assist. industry, in the
absence of a propcllv considered and accepted policy or of a systematised
organisation to give effect to it, ate well exemplified by the history of the
loan given for starting a sugar factory in the Gorakhpur district, and of
the experimenta‘l ck)tton~sccr1 oil factory at Cawnpore.  The Toan of
.seven lakhs of rupees wag granted to the sugar factory in the hope that
it would induce capitalists to cstablish cane factories on madern Jines.
Tt does not-appear to have had any marked effeet in this direction, mor
in the training of Indian spprentices as sugar makers; which was one: ot
its conditions. - Though the proposal was examined and repotted: on
in the first instance by the Bugar Enginecer to Government sud the:
Director of Agriculture, the terms of the loan did not bind the company
56 "
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to accopt-adviee from, or even to permit inspection by, any Government
officer. - The machinery and the process adepted were not in all respects:
snited to Jndian conditions’; the first scason or two were nnfavourable,
and the enterprise naturally suffercd at first.

The Government pioneer oil mill was started at Cawnpore under the-
managerient of a European agency firmi, to investigate the possibility of
the extraction of cotton-sced oil on a commiecrcial scale, The venture
was. initiated without the agsislance of any expert in cotton-seed oil
manutacture, and was subsequently .closed down in comsequence: of
orders of the Secretary of State of which inore will be said below.  The
mill: had' nét ‘worked long enough to yield definite: data of commercial
value, though the results were said to be promising - It was made over
to privale owners, who found it necessary to modify the plant installed
by Government, which was not of the most suitable type for its purposes..

107. In the early ninelies of last century, propesals that the water

Madras. power, whick would become ayailable on the:
completion of the Periyar Irrigation project,.
should be utilised in the marnufacture of aluminium by the then new
electrolytic methods, had awakened interest in the Madras  Presidency.
Nothing has come of these proposals, and to this day the water power
remains undeveloped ; but in 1898, Government sanctioned experiments
at the School of Arts in working up shéet and ingot metal procured. from.
the British eAluniintum Company to determine whether the metal would
prove useful to the people of India, and, if so, to build up a market for
it in the country, which would justify the establishment of hydro-clectrie
-~works for its production .from Indian ores. It was thought that, if
alumininm could ‘be smelted in India, it wight prove & convenient substi-
tute fox copper, brass; tin, zinc and lead in many of their -industrial and
domegtic applications, The average yoarly imports of copper and brass
Cfrom 1891 to 1896 had bieen over 24,000 tens with a value exceeding two
crores of rupeed, and it appeared well worth while to make some attempt
to. introduce a metal, which could ultimately be manulactured in the.
country, as a substitute for those which, as it then seemed, must he.
imported. In the courge ol 8ix years, a fairly large business in aluwrni-
nium hollow-ware was developed, and a demand was created which Jed
to the establishment of a number of small factories in other parts cf
India.” At the end of 1903, the Madray Government considered that
they conld not nsefully carry on the work any longer, and they sold their
plant ‘and stock en bloe to the Indian Alwminium Company for a lump
sum which left them with a clear profit of Re. 20,000 on their experi-
mient. - The imports of the metal ily ereased, and in
1912-18 amounted to nearly 1,800 tons valued at over 25 lalchs of rupees,
but the outbreak of war seriously restricted further progress, and the
prohihition of imports of aluminium in 1916 necesgitated the closure of
the factory, at least temporarily. The experiment has not yet achieved
its original abject, but it has created a luige market for aluminium in
India which is a desirable preliminary to. the establishment of worke
in t]}e country for the extraction of the metal. During the five years
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19111916 (in two of which operations were seriously affected by the
war) 5,787 tons of aluminium, valued at over 89 lakhs of rtupees, were
imported. '

The success which attended their initial industrial endeavour led the
Government of Madras in 1899 to obtain sanction from the Secretary of
State to the appointment of a whole-time officer, to supervise and stim-
ulate - technical and industrial education. In the first instance, the
appointment wag sanetioned for three years and was renewed for-a similar
period, and finally, in 1906, was extended for a further period of five
years, when the officer was designated the Director of Industrial and
‘Technical Enquiries. A detailed history of the work in Madras has been
prépared under the orders of the Local Government and submitted to
us as a ““ Memorandum on the Department of Industries in the Madras
Presidency ” (Appendix J). TFrom this memorandum it. will be seen
that step by step the Madras Government committed themselves to an
increasingly active policy for the promotion of industries. Hand-loom
weaving was greatly developed, the chrome process of manufacturing
leather was introduced, irrigation by pumping was started and horing for
water was undertaken ; in addition, an organisation was created for
agsisting private individuals to install power-driven machinery and
plant. These numerous activities aroused the opposition of the local
European commercial community, who interpreted them as a serious
menace to private enferprise and an unwarrantable Intervemtion® on the
part of the State in matters beyond the aphere of Glovernment ; on the
other hand, the Indian public approved of the policy which had been
pursued.

108, There were, however, cortain incidents in the history of the
development of industries i Madras which

JESM' ::h'-“ﬁ :}"o"'ev's merit special notice. An industrial conference
°:|I;:ustri‘:|l llOIiGY‘-m was held at Ootacamund, in 1908, The Madras
Government Order No.. 2894, dated - 17th

October 1908, reviewing its recommendations, appointed a special
officer under the title of Director of Industries, to control pioheer enter-
prisés and practical industrial education, and to establish a bureau of
industrial information and an industrial musenm. The conference had
recommended that he should be assisted by an Advisory Board. Tech-
nical education was to remain under the Director of Public Instruction.
But when the scheme was laid before the Secretary of State (Lord
“Morley), the essential feature of experiment snd demonstration by Gov-
ernment agency on a commercial scale entirely failed to.secure his
approval. In his despatch No. 50-Revenue, dated 29th July 1910,
T.ord Morley said that the results of the attempts to create new industries
were not of a character io remove his doubts as to the uiility of State
offort in this dircction, unless it were strictly limited to industrial
insttuetion and avoided the semblance of a commercial venture: . The
poiicy, which he was prepared to sanction, was that State funds might
be expended upon familiarising the people with such improvements in
the methods of production as modern science and the practice of European
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countries. conld suggest. - Further than this the State should not go,
and. it must- be left to private enterprise to demonstrate that these
improvements could be adopted with cammercial advantage.

Lord  Crewe, who followed Lord Morley as Secretary of State for
India, in his despatch No. 24-Revenue, dated March 12th, 1912, ex-

pressed views somewhat -divergent from those of his predeceism‘ —

“The creation of a separate Department of Industrics in the Madras
Presidency must turn on the question of the functions proposed
0 be assigned to it. As regards the latter, T-must reaffirm my
predecessor’s decision against the extension of its activities to
trading on commercial lines. I have no doubts as to the wis-

*dom of that decision. At the same time I desire to-point out
that the Government of Madras appear to have placed too
Hmited ‘& construction upon the orders given in my prede-
cessor’s despatch of 20th July 1910. The policy which he then
sanctioned ‘was that State funds might be expended upon
familiarising the people with such imprevements in the methods
of -production ‘as modern science and the practice of Huropean
countries could suggest. This need not be interpreted as
confining instruction solely to industrial schools. I am prepared
to recognise that in certain cases instruction in industrial

. schools mgy be insufficient and may require to be supplemented
by practical training in workshops where the apphcatlon of
new processes may ho demonstrated ; and there is-no objection
to the purchase and maintenance of experimental plant for the
purpose of demonstrating the advantages of improved machin-
ery .ot new processes and for ascertaining the data of produc-
tion.. I have, for example, in view the experiment which the
Governinent of the United Provinces is now carrying on with
a small sugar plant. Buch an éxperiment does not exceed the
lirgits within which the Government of Madrag may. promote
the - industrial” development of the Plcmdency

Lord Crewe stated in addition that he was prepared to sanction the
constitution: of & Department of Industries on the lines subsequontly
laid down in the Madras Government Order No. 368, dated April Ist,
1914, where the functions of the Director of Industries are defined as
follows :=—

(1) to collect information as to existing industries, their needs and
the possibility of improving them or of introdueing new
industiies ;

i2) to. carry out and direct experiments conncctcd with such en-
quiries ;

{3) to Keep in touch with local manufacturers, to bring the results
of his experiments to their notice and to obtain their co-
operation in the conduct of operations on a commercial

. scale ; R
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(4) to supervise the training of students ; and

(5) to advise Government with regard to technical matters involv-
ing legislation,

109. Even after Lord Crewe’s despatch the Government of India
seemed to be in doubt as to how fax they would be justified in sanction-
ing proposals for demonstration plants, financial assistance and other
forms of direct aid to industries;. Their desire to move in these matters,
which had rot so far reached the stage of active fulfilment, had received
a decided set-back. The difficulties were increased by the fact that they
had ncither the organisation nor the equipment to give effget even to
the comparatively limited policy sanctioned by Lord Morley. It was
not, however, till some time aftor the outhresk of war that theyaesolved
to exawine the question in a comprehensive way, and to-that end
appointed owr Commission.

The attitude of Government did not satisfy the important soction of
Indian public opision which desired the industrial regeneration’ of the
country. The reversal of the policy cnunciated by Loyd Morley was
requently demanded ; and the success ‘of Japanese industries, brought
home forcibly to India by 2 very large increase ol Japancse imports,
was cited as an instance of what a previously backward eastern nation
could accomplish with Government encouragement.

110. The Hastern Bengel and Assam Governmend held a, comference
at Dacea in 1909, which made certain proposals
Subsequent history of Gov- involving the creation of a Department of
ernment action.  Eastern Tndustiios A the ostablish A -~
Bengal and Assam. Industries and the establishment, in connec
tlon with a schieme for technical and industriak
cducation, of a central institute at Dacea, one function of which would
be to impart, with the help of small Government factories grouped
round it, practical training voder cornmercial conditions. The intro-
duction of pioneer factories was also proposed. The Secretary of State
(now Lord Crewe) expressed general approval in his despateh No. 12-
Public, dated 19th January 1912. A scheme had also been devised
for a technological institute at Caloutts ; but owing to the readjustment
of the boundaries of the Bengal provinees in 1912, it was found necessary
to recast both these schemes, and with this object a report was prepared:
in 1913. No practical effect has so far been given to these proposals,
which have been criticised in paragraph 219 of the Bengal Dis-
trict Administration Committee’s report as tending to give too purely
edneational a bias to the objects and methods of the Department of
Indugtries,

The United Provinees Government appointed a Dircctor of Industries
in 1910, and further loans were subsequently
made to various industrial concerns by this
Government. A deptt for the sale of the products of cottage industrics
was started at Cawnpore ; a glass worker and a press-tool maker were
obtained from England ; and various investigations were made into the
possibilities of certain local products’,, not?bly dyes and tanning extragts..
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Direciors of Industries have heen appoitited by the Governments of
Other Provinges. Madras, the Punjab, Bengal, Bombay and’ the
Cengral Provinces. These sppointments have

“heen filled, ab any rate temporarily, from the Indian Civil Service:

In Madras, the Industrial Department was brcken up, after the
Madras. Teceipt of the Secretary of State’s orders of
¢ 1910, into a Pumping and Boring Department,
divectly under Governraent, snd an Inspectorship of industrial schools
inder the Department of Public Instruction. Both these branches were
for a time.onder the control of the same officer, who was assisted by
dyeing and leather ‘experts in other work which he was also detailed
46 supervise: - The Tndustrial Department was reconstituted with effect
from 21sb March 1914; but owing o various causes little progress has
feen made in ‘the work wader the' char ge of the dyeing and leather
experts, though ‘» cenlral institute for dyeing, weaving and mstal work
in Madura s under construction, and a tanning and leather school has
been in-existence for some years. After the outbreak of war, the Madras
&overnment thought that an effort should be made to take advantage
of the temporary cossation of forelgn competition to start new. industries
and revive certain ogtensibly promising industrial ventures which had
previously failed. The manufacture of glass, paper and: pencils, and
oil-seed, milling were attempted, but unforeseen difficulties avose from
inability b obtain pla,nt and the services of suitable experts. The glass
experiments completely failed, and the attempt to introduce modern
methods of milling il seeds, owing to nou-delivery of the machinery
did not advance beyond the experimental stage, the results of which
were -favourable.  The manufacture of paper was started again at
Funalur, and, after unsatisfactory experiments with a number of Indian
woods, the pencil factory set up in Madras has achieved considerable
success with ‘cedar weod jmported from British Bast Africa.

In Bombay, an Advisory Comimittee was appointed in 1915 to report

Bombay. on such schemes as were submitted for its

approval, and advise the Government as to

the suppoxt which' should be extended to these. - At the beginning of

.- 1918 this committee wag dissolved at its own suggestion and replaced
" 'by & Director of Industries.

In the Central Provinces, the Director of Agriculture in 1911 was

3 appointed Director of Industries  also “and

Sanral Proviiows: charged with the main task of aiding cortain

selected ‘cottage indnstries. The staff of his deparbment included a

textile expert and s European craftsman, who is head master of the

School of Handicrafts at Nagpur, and whose duties include the giving

of ‘advice and help to local artisans in wood and metal. In 1917, 2
separate officer was temporarily appointed as Director of Industries.

In almost all provinces, the Departments of Co-operative Credit
asaist cottage industries to opganise, finance, purchase and distribute
a1



on co-operative lines. Little, if any, progress, however, has yet. been
made in co-operative production.

111, Industrial surveys were undertaken at various times-between
1890 and 1914 in Bengal, the United Provinees,
the Punjab and the Central Provinces. The
Bengal Government in particular carried out-no- less than three, but
nothing definite seems to have resulted from any of them-exeept the
report. None of these surveys was made by officers with technical
knowledge of any industry, and they were all confined to a degcription
of the various provinces from an economic: point of view, including
superficial accounts of organised industries and more detailed 1mest1ga~
tions of small and cottage industrios, with descriptions of processes,
rates of ‘wages, cost of raw material, and prices of and demand “for pro-
ducts. The reports usually include proposals on very general lines-for
the improvement of local industries, with schemes for the organisation
of the necessary stafl, They are useful only for administrative purposes
ag reviews of the existing industrial position, and as affording a basis
for the organisation of a local Department of Industries.- Expert exati-
inations of particulsr industries also have been made in. Bombay,
but the publication of the information so acquired has not had much;,
if any, practical influence on the public. )

This account of the efforts made by Government for the improve-
ment of Indian industries shows how little Lias been Ychieved, oWing to
the lack of a definite and accepted policy, and to the absence of an appro-
priate organisation of specialised experts. Such exporience as has been
gained in the few attempts which have been made by the Imperial and
Local Glovernments is chiefly of a negative character; much valuable
time has been logt, during which substantial advances might have been
registoted, and the outbreak of war, which should have proved an oppor-
tunity to reap the fruits of progress, has served mainly to reverl and
aceentuate startling deficiencles.

industrial surveys.
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CHAPTER IX.

The organisation of Scientific and' Technicai Services
and the provision for Research Work in India and
Abroad.

1127 Inthe course of ourtows we visited the Forest Research Institute
g v, at Dehra Dun, the Agricultural Reseaich
E“"*"’ﬁg}fﬁ:"ﬂ:gam"‘h Institute at Puss and the Indisn Institute of
d Seierice at Bangalore.” We also inspected the
laboratorids and equipment for research work in the Agricultural Colleges
at Cawnpore, Nagpur, Coimbatore and Lyallpur. Further we made a
special: point of ascertaining what facilities existed under the Education
Department in schools or colleges, under other departments of Govern-
ment or. privately, for research work, which would in any way promote
the industrial development:of the country. We also took occasion to
enquize ftq what extent ugeful work has been done for India by the
Imperial Tnstitute, and to what extont it was considered desirable to refer
problems to scientific men at hore.

‘We were impressed by the value of the work which has already been
done in the organised laboratories, and by the absolutely unanimous
opinion which was expressed by, all scientific officers as to the inadequacy
of the stafls'in point of numbers. Hverywhere we were brought face to
face with unsolved problems, requiring scientific investigation on: an
extended seale.  On the one side, we saw the resnlts accomplished by
enthusiastic -scientists; which, regarded from the purely economie aspect
of the guestion, have added enormously to the productive capacity of
India ; on the other side;, we were told by forest officers, agriculturists
and indigo planters, engineers and manufacturers of the limitations
placed upon the development of their work and the frequency with
_whichi they were brought to s standstill by a lack of knowledge regarding
matters which could only be ascertained by systematic research worlk.
Such snccess as has been attained by the Institutes at Pusa, Dehra Dun
and Bangalore sliould not be gauged solely by its pecuniary returns; as
the experts employed have had their attention directed to speeific prob-
lers wrgently calling for solution, and those which were likely to yield
immediate results have naturally been taken up first. -

- We do not propose to deal with the general problems of pure scientific
research ; but in relation thereto, attention should be forcibly drawn to
the ‘striking success obtained by those officers in Government depart-
ments. Whose position has enabled them to specialise in their work.
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113. As industries condueted on modern lines, with facilities to keep
) abreast of developments in other countries,
fi:il"l‘,:.'ﬁfm?:;:;%:"" es:?::‘_' require technical ~as much as g?mmemial
meat. exporience and -efficiency, it is desirable that
each scheme should be examined by appropriate
technical specialists before Government grants concessions or promiscs
in advance any form of support to a new industrial enterprise. - The
absence ‘of such technical officers and the consequent inability to dis-
tinguish between the good and the unsound industrial schemes offered,
have given rise to undue hesitation in granting reasonable concessions.
Trequently, thercfore, there has been displayed by:Government officials
an apparent indifference to industries, which has been confirmed in the
public mind by the absence of any openly expressed palicy of encourage-
ment.

The maintenance of a stalf of suitable technologists and scientific
experts is thus essential to industrial development. The most prominent
defieiency and most promising field is in connection with research work -
on the ras materials of tie countr v, especially on the vegetable products.
As a consequence of the maintenance of a well organised, though small,
Geological Suxvey Department for the past 60 years, our information
rogarding the mineral resources of the country has reached a relatively
satisfacte y stage ; indeed, there arve various mineral propositions that
awuiting advances in other directions for explqjtatéon to
sowmmence, and (nvm ament has, at its comumand, in the Geological
Burvey officers, a corps of specialists who can be relied on for the necessary
advice a8 development proceeds.

114. In the ease of vegotable products, however, which occur in such
enormous quantities and great variety, com-
paratively little work has been done of the
kind necessary to translate the purely scientifie
data into a form suitable for the investing industrialist. Sir George
Watt* has gathered together a roass of material which, in bulk, is evidence
of the great amount of work done by him and by many other workers,
official and private. But examination of the data. concerning any
product of probable commercial value generally brings into noticeable
relief our ignorance of the very facts that are necessamy for satisfactory
industrial en‘rerpnse

Research on vegetable
products.

Samples of vegetable products have been exammcd by scientific
workers, either in “Indis. or abroad ; ; chemical analyses and other tests
have been made ; but often there is a doubt as to whether the samples
“were representative, whether they represented the plant at its best,
whether similar or better results could be obtained under regular.éom-
mercial practiée, whother the material occwrs in quantities that would
permit of econcmic assembly at a suitable place of manufacture, or

* Commoercial Products of India,’” pubhshed under the a,uthomty of the Seoretary
of State for India by John Murray, 1908, which is a short edition revised to 1908 of Watt’s
“+ Dictionary of the Economic Products of India.”—Caleutta, 1885-99. :
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swhether the accessory conditions ave suck as to justify capital outlay.
Data such as these are necessary before a wise investor will risk his
money in an industrial enterprise that depends on the maintenance of &
supplv of raw material of ‘the right sort obtainable uader favourable
mndmons
- Theso data, it is trae, can be obtained b By any private individual
of enterprising company, but it is important
93933"“5 why the carrying 1, remaémber that the individual or company,
gut .of research  devolves 25 oY
upen Government. who undertalkes * prospecting ” work of any
kind, expeects very properly to be paid fox each
sugcessful ¥ind much more than its actual cost: he most cover those of
his losses that are due to tmsuceessfnl ventures, and thus each enterprise
that is Yaken up becomes charged with the cxponses of those that ate
abandoned, the capital is correspondmm) « ohluted * and the industry
is handicapped.

For most industries; it is not the chicf raw material that gives the
wise investor anxiety so much as the accessories. Thus the expert
prospector ‘of one substance may find his favourable results of no use,
without favourable results of a wholly different class. Further, for
general industrial progress the manufacturers of India must be in a
position to.make use of the regults of work done clsewhere ; butb to apply
them to local conditions'is olten by no means easy. In soms instances,
the information available is designedly left incomplete and gaps have to
be filled in by trials and experiments, whilst the adaptabion of methods
and processes to Indian conditions and to Tndian materials often involves
research. work of a complex and difficult character. Between the first
stage of the inception of an industrial undertaking and its actual realisa-
#ion there i8 usually a necessity for scientific and expert control. Much
money. in the past would have been'saved, if the importance of these
preliminary investigations had been realised. Qrdinarily, no firm can
afford ' t0 risk the cost of employing the various experts so required.in an
uncertain venture. This is mote appropriately the business of the State,
and the suryey of its natural resources shouid be undertaken systema- -
tically, not in the form of an isolated series of special prospecting tests,
‘which results in frequent repetitions, with wasteful overlapping- of
results and embarrassing gaps. . The best intentions on the part: of
Governmont - and a wise policy of industrial cncouragement will never
have their full-value, unless preceded by a systematic survey of the
country’s “natural resources. Private enterprise, however, will follow
inoa hea]fhv form. and with little artificial stimulus, when sufficient
information of the right kind is made available In a way that reduces the
-opportunities ‘of the speculator to prey on a credulous juvestor. The
striking financial results, which followed: quickly and dlrectly after the
employment - ‘from about 1905 of scientific bpeuahsts in agrieultural
research, demonstrate the wisdom of investing in modern science, snd
indicite also the ‘opportunities that have almos‘b certainly been missed
in many other ways that aflect the prosperity of the people and the
Teventies of the State. We have thus no hesitation in recommending
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a very substantial increase in the scientific and technical services as:
essential to industrial development.

116. We have discussed with various witnesses the form of classificas

N tion and organisation most likely to be effective-

Ea‘ii:‘:lnglnhtc#o Msc‘i‘;ﬁ?ill‘iic- for the scientific services of a country of the
servicos. size and  varied - charagter  of - India.. The
problems of pure research require a high degree

of specialisation; which will become more pronounced with the develop-
ment of the sciences generally. For the practical application of the
results of research, however, a wider appreciation of other sciences, an
acquaintance with business methods, and sometimes mtitnate local
knowledge are neeessary. Tudia has at times had the benefit of both
types of scientific men, and for want of official co-erdination has often.
suffered: from both.

In addition to a general deficiency of scientific and technical officers,
thefe is a noticeable absence of anything approaching a natural classifi-
cabion of the various classes of experts employed. Seientific and technical
officers are employed, sometimes as whole-time officers in an organised
and graded service ; at other times as experts on short-term agreements.
There is a general want of uniformity and an absence of system. about-
their funections, powers and terms of service. - We have found the
scientific experts forming heterogeneous groups, with no uniform con-
ditions of service, with no definitely established polie? or preeise®limits
to their uctivities. The result is waste of money in duplicating equip-
ment, absence of combined effort to form satisfactory reference libraries,
overlapping of research work on some questions with consequent neglect
of others, absence of authoritative check as to the value of results, con-
fusion among the general public, and a disconcerting variety of isolated
or short-lived serial publications.

117. If one takes any single science, say, zoology, the problems that
arise may be referred, in a purely haphazard way, to any one of many
zoologists—to an officer working under the Forest Department at Dehra
Dun, to any one of the various kinds of zoologists employed by the
imperia] or provineial Agrienltural Departments, or at the Indian Museum
at Caleutta. Not one of these officers has any regular means of knowing
what the others are doing ; there is no one to check his results, and no
one journal to which outsiders can refer as covering the whole range of
zoological research activities in India. The zoological staff of the Caleutta
Museum has recently been constituted as a Zoological Survey of India,
but there are still more official zoologists outside than within the new
department, which consists of only four zoologists.

The merubers of the Botanical Survey of India are only fivein number,
but all are largely oceupied with extra-departmental duties, while a- far
larger number of official botanists are erployed in. quite other depart-.
mentg.

For the various chemical problems that are essential to industrial
development in the country, this form of organised confusion exists
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even on a larger scale.  Chemists are employed by the various provinciak
Agricultural Departments, but some of ‘thera we fourd to be oceupied
with problems like dyeing, paper-pulp making and the extraction of’
drugs, being apparently unconscious of what hag beeri done, and is now:
being undertaken; in’ other parts of India. Chemists ate employed at
the cordite factory near Wellington under the Orduance Branch of the
Munitions Board. A tinctorial chemist is employed under the Director
of Industries in' Madras, and. another under the Director of Industries
: in the United Provinces. A mineral chemist works under the Geologicak
Suryey: - One or two metallurgical chemists are engaged as inspectors
of steel ab Kalimati. Chemists are employed in the Medical Stores.
Department, in the Mints, in the Forest Department, under the Superin-
tendent=of Local Purchascs, under the Collectors of Customs, as pro-
fessors in various Government Colleges, and as chemical analysts to:
Loeal” Governments, while there appear to be no definite conditions
governing the refercnce of chemical problems to the Imperial Institute-
i London.  Most of these chemists may be required to give authoritative
advice on any branch of chemistry ; they are in isolated posts, generally
with no.official prospects of promotion of a kind that would satisfy any
sclentific man ol energy and ability. Tt is not within any one’s powers.
to obtain a collective opinion on any chemical question.  The permanent
official establishments are also supplemented at irregular times by the
emplogment of temporary- experts, on the apparvent assumption that
India hes Insullicient problems to oceupy the life’s work of one man in
“connection with such large industries as silk, tanning, glass, glycerize,
-paper-pulp, and soap:

Apart {from the dissipation of energy due to this wnorganised variety,
the eniployment of isolated experts, whether permanent or temporary,
results ina waste of money. A scientific serviee, with a. definitely
established position, can attract recruits for smaller initial pay than one-
of unknown prestige. - Many of the scientific specialists quickly reach
their maximum saluties, and, witnessing the gradual Tise in pay and
position of their contemporaries in other services, naturally grow dis-
contented  and consequently hecome of reduced value to the country.
In view.of the fact that no quantitative standard can be established to.
gauge scientific Tesearch, no one can say what the country loses by
discontent among its scientific staff.

118. Theré are two principal ways in which scientific offieers can be
classified, wiz., (¢) by taking the single science
subject as the main bond of union, or (b) by
‘taking the application of the various sciences
as the Jine of primary: grouping. The Geological Survey and the Agri-
cultural Departmerits ave our most satisfactory cases to illustrate eash
method of classification-—tHe science of geology is the bond in the first
case, and the application of such sciences as entomology, botany and
chemiistry to agriculture in the second.
e

Classification ot scientific
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The Geological Survey is organised and equipptd to deal with all
. problems connected with the development of
‘(;‘gnzh:et;':e'g:oﬁ"gitgf our mineral ‘resources, namely, the various
Survey. branches of pure geology required to complete
L the general geological-map of India, mineral
statistics, information regarding mineral occurrences,and the conditions
under which prespecting licenses and. mining leages are granted. . The
department touches on public education by making its reference museum
accessible to the pubbic and by lending officers for short. periods as
college ‘professors.  Three advantages have followed from this compact
structure +— s

(1) Everybody in India, whether an official or a private jperson,
knows exactly whether o definite problem does, or does net,
come ‘within the province of the Gleological Survey;

(2) The activities of its officers can never overlap those of another
department without being noticeable, while no other official,
either of the Government of India or under a Local Govern-
ment, eah pose as an authority on mineral questions without
obviously trespassing on the fuuctions of 4 recognised. and
established department ;

(3) To the rest of the scientific world a member of the Geological

. Survey always retains bis caste as a geologist, and the djzector
of the depurtment occupies ex officio an Tonoured position.

These circumstances add to the prestige of the department and tend
to foster an esprit de corps, which lends an additional attraction to the
service. The departrent has maintained without interruption, since its
foundation, a set of serial publications which, being the only publications
‘of their kind in India, enable it to enjoy the benefit of a monopoly in
wmaking exchanges with .obher institutions abroad. Asa result, ‘it-
possesses one of the most satisfactory reference libraries.of its kind.
This feature is one of very great importance, for it ig difficult to over-
-estimate the value to the department of the certainty with which an
-officer can rely on his library in following up a line of research in any
branch of pure or applied geology.

The scientific officers of the Agricultural Department are bound
together by the fact that their various sciences

) Application of sciences are applied to agriculture. At the Pusa Re-
.‘xr::'aamndﬁ:g& l;g:l:l;\::: search Institute the scientific officers include
ments, mycologists, economic botanists, entomologists,
bacteriologists and chemists. In each of the

provinces oue finds, in addition to one or two recognised agriculturists,
representatives of some one or yuore of these” accessory varieties -of
sclentifie officers. . We have been impressed with -the high quality of
officers who have been recruited in this way, and by the keenness which
they show. They conumence with a higher initial pay, and, up to ten
years of their service, théy have better prospects than the Geological
Survey officers ; but their official prospects are limited to the disap-
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pointingly short and blind alley into which they eutered at an age too:
young to consider the ultimate aspect of this question. On the other
hand, there is no check on the quality or quantity of work dane by ‘the
various provineial officers.  The chemist, the cntomologist, or the
botanist of cach provincial Agricultural Department Jjs a Ia.w unto
himself;, and is without the stimulating influence of other' men of the
same scientific’ cagte.  Although,-for example, therc is a prinsipal for
the ‘Agricultural College at Colmbatore, the seientific officers assceiated
with hita, pamely, an agricultural chemist, an economic botanigt, a myea-
logist, and an entomologisé, form, for rescarch purposes, separate depart-
ments, eaeh hicing free to communicate direct with the Director of
Agricultwr for the province.

Somc .of these specialists find it neccssary to publish their results in
extrasdepartmental journals. The plant pathologist at Pusa, for example,
finds that his mogt suitable journal is one published at Berlin, and his-
scientific interests thug tend to become more closely lnked with German
vegetable pathiologists: than with his colleagues in the Agriculturak
Department: of Tndia.

. A perusal of the list of agricultural publications in Iudia shows the
wide field of litexrature over which the agricultural research worker must:
range before he can be certain that he has discovered the latest and most:
up-to-date” information on’ his suhject.

The pitblicatiohs of the Agricultural Department all into two main.
divisions :—

I. Those issued by the Imperia! Department of Agriculture i—

(1} The Agricultural Journal of India. (Quarterly.)

(2) Menioirs. : (Occasional) in series, such as Botanieal, Entomole—
" gical, Chemical, Bacteriological and Veterinary.

(3)" Bulletins.

(4) Annual Reports, wiz.->

(#) Scientific roports of the Puga Agricultural Research Institute
(includihg the Report of the Imperial Cotton Specialist).
{#%) Report on the Progress of Agriculture in India.
(24) Report of the Imperial Bactericlogical Laboxatory, Muktesar.

Besides. these there are Proceedings of the Boaxd of A,:rlcultm‘e
(biennial), those of sectional meetings of the Board, and monographs
and’ books.

II. Those issued by provineial Departments :—

(1) Aprmual Reéports on the administration of the provincis
Veterinary and Agricultural Departments.

(2) Annual Reports on the working of the Agricultural Stations.

(3) Occasional leaflets and bulleting on special subjects in Englist:
or vernacular for the use of cultivators and others.

{4) Magazines on popular lines in English and vernaculax, either
conducted by the department or under its patronage.
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These are monthly or quarterly, and are designed to keep
the cultivators of the province in touch with the work of
the department.

At the Forest Research Institute, Dehra Dun, we found a forest
-economist, a chemist, a botanist, ‘& silviculturist, and-a- zoologist, each
working on his own'special lines under a senior Forest officeras Birector
of the Institute. Tt 13 the business of the Forest Feonomist to detect,
if possible, ways for bringing the forest products into greater use for
‘the various technical industries. To make his office of any practical
valie, therefore, he must acquaint himself with the details of* industries
like paper-making, match manufacture, the extraction of drugs, essential
oils and perfumes, besides having a knowledge of the various “uses to
which special kinds of timber van be devoted. His activities cover
-a field nearly as wide as that formerly attempted by the Reporter
-on Keonomie Products to the Government of India; and, even if the
range of subjects which he is supposed to know were possible to any
buman being, he would quickly realisc that, by devotion to his
speefal work, he muost sacrifice his prospects of promotion to the higher
posts in the Forest Department. There is also a single chemical
.adviser, whose research work has indicated the occurrence of valuable
-chemical materials obtainable from the forests, hardly one of which he
-can follow to the stage of establishing an industrial propogition that
would justify comumereial “enterprise. His results, obviously, ought
to come under review by a chemical service, which would include
chemists who could make an independent estimate of their import-
.ance, and practical chemicul engineers who could give authorita-
tive information ag to their commerecial value, and thus facilitate the
-exploitation of the raw products, either departmentally or through
chemical manufacturing companies,

119. Before balancing the relative“merits of these two systems of
: _ grouping scientific officers, it is necessary to
-‘E&ﬁn"':ﬁ’“f&“é:"amﬁ: take into consideration the way in . which
’ ments. Local Governments may be affected by the
adoption of either. There iz no doubt that the
second system of grouping officers, according to the practical application
-of their special subjects, lends itself more easily tio the immediate require-
ments of Local Governments. The Geological Survey is strictly imperial
in character and its officers are beyond the control of any Local Govern-
ments, but the range of its existing functions could not be undertaken
by any Local Government, except by the institution in its province of
.another. deparbment of practically the same size ; for the department is
no more than large enough to include the necessary variety of specialists,
together with an-allowance for casualties, unsatisfactory recruity, and
leave. ‘On the score of expense alone provineial duplication in thig
way would be impracticable. . Local Governments naturally desire to
have control of the scientifie officers working in their provinces ; they
‘helieve that their interests arc not always sympathetically considered
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Yy the heads of imperial deparfments; and the problems awaiting

solution are so nuimerous that no impexial scientific department, as now
wnider-staffed, can satisfy the demands of Local Governments.

120. Whilst admitting the danger of imperial scientific officers neg-

lecting the immediate demands of Local Govern-

Arguments in "!’t'l"“'t"l" ments, we consider that the balance of advan-

ﬂmmh:: th‘:lhnnd. tage is distinetly in favour of grouping these

officers by theix principal subjects in iroperial

Uservices, while providing arrangements for recognising the provincial

claim to paramount authority in applying the results of scientific research.

Qur reasons are shortly these :—

(@) The functions of sclentific officers are advisory, rather than
executive. Congequently, guality of work is more important
than promptness of action, and technical efliciency should
be considered . before purely local knowledge. One has to
remember  that, unless a sclentific officer specialises, his
advice may be harmful.

By It is not difficult to organise an imperial seivice so that some of
its’ officers ate placed temporatily under the orders of Liacal
Governments or other departments for gpecial investigations
of local value or as consultants.

{4 Sqne Locel Governments are too small to maintain anything
like the required variety of scientific ‘officers, or even of the
equipment- required - for ‘research work ; they must always
rely on an imperial staff.

{@) Local Clovernments cannot offer the prospects necessary to
attraect the best type of scientific man ; they have no check
on the quantity snd quality of his work, such as is possible
in.a large service with a distinguished chief ; they cannot
create a Teference library nor the atmosphere of science,
without which most scientific men fail to work and flonrish.

{e) The chief grievance of Local Governments is due to ‘the fact
that hitherto the Government of India has never had » staff
sufficient to meet the wurgent, problems of the provinces.
The cure for this is obvious and simple ; the scientific services
hitherto bave been, through failure to appreciate their full
value, starved financially.

{f) When a provincial scientific officer is found to be unsuitable
in "any post, it should be possible to effect a change by his
return: to. the imperial reservoir, where his idiosyncrasics
can be accommodated. Under the present arrangements,
an unsatisfactory specialist employed by a Local Government
cannob generally be dispensed with, as the Local Govern-
nient has no ore of the same caste, who can fitly judge of an
export’s qualifications.

The constitution of a certain number of scientific services based on
tlie agsuinption that the scienge itself is a chief link between all members,
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does not prevent the formation of departments, either imperial or pro-
vineial, where the application of various sciences is the chief bond of
mnion. To-take a single scientific service ag an example, many of the
problems of tanning are mainly chemical but the technical difficulties
in connection with the industry are so varied, the field for research is
50 promising, and the duty of training young men to qualify technically
is 80 pressing, that we do not hesitate to' recommend a ‘special - depart-
ment - to - develope an industry in which India is conspicuously weli
supplied with raw materials of all kinds. There is no reason why a
department of leather technology, composed of different specialists, should
not borrow one, two or more chemists from the Chemical Serviee, keeping
them for long or short perjods according to the nature of their -work.
Similarly, the Geological Survey, the Forest Department, the Agritultural
Department and some of the provineial Departments of Industries might
obtain the necessary chemical experts by the seconding of appropriately
specialised chemists from the general Chemical Service.

121. The science subjects that bave a direct bearing on industries
and seem especially ‘to merit official organisa-

Proposed organisation lor  ion along lines similar to those of the Geolo-

an Indian Chemieal : 2 : 4

Service. gical Survey ave chemistry, botany, and zoology.

Taking chemistry first, it would be possible,

for administrative purposes, to divide the chemists into three fairly
compact groups which might be called, () agricultural, (&) ofganic,
wnd (¢) mineral chermists.  In many ways the agricultural and the organic
chemizsts would overlap, as many of the problems of agricultural chemistry
e organic in their character. Tt is desirable, however, in a place Jike
India, where sgriculture is g0 extremely important, o give this branch
of chemistry special consideration. The organic chemists would be
occupied largely with problems connected with forest products, drugs,
perfumes, essential oils and dyes, leather and sugar. Many of these
officers would be eligitle to officiate in the agricultural group. The
mineral chemists would include metallyrgists, the metallurgical inspectors,
and the chemists of the Mints and of the Geological Survey. At some
laboratory recognised as the headquarters of the service, there should
also be af least onc chemist who has gpecialised in physical chemistry,
for a chemist of this type would deal with the physical problems connected
with both the inorgaaic and organic substances. It seems to ug that
Dehra Dun possesses many advantages as a site for the headquarters
of this as well as of some other scientific services. The whole of the
chemisty would be under the control, for scientific purposes, of & senior
officer who might appropriately be called Chief Chemist to the Govern-
ment of India. Under him directly would be the staft of the headguarters
laboratory, inchuding the physical chemists, and the specialists not
agsigned to provincial -branches. The other three groups would be
udder the supervision of three Deputy Chief Chemiists. Junior members
of any of the three groups would be lent to Local Governments and the
principal Government departments for terms nermally limited to five
years. They would carry on the routine d.uties required, in some caseg-
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including: teaching, and would undertake certain forms of rescarch with.
the approval of the head ~of their service. All results of scientific
and practical value would be published in a serial recognised as the authe-
ritative publication of the Indian Chemical Service. Such a serial would
quickly establish its position in the scientific world and would become:
a convenient medium for the publication also of papers by private-
chemists, resulting thus in' the formation of an Indian ‘school’ At
convenient intervals, most or all of the chemists might assemble for a
week’s conference, which should be cpen also to manufacturing and.
private chemists.

122. For the recruitment. of these scientific services, we recommend

e that to the utmost extent possible the junior-
Recruitment and-terms of ., hointments should be made from science
i ) graduates of the Indian Universities, and that
the senior and experienced men who will be required to initiate and.
- direct. research work should be obtained on special terms fror England,
when“such are not available here. We recognise that there will, at the-
outset, be some difficulty consequent-upon the conditions that will pre-
vail in England after the war, and because of the relatively small field
of selection which at present exists in India. As development of science-
teaching at the Universities proceeds, and opportunities for technical
training -in-India increase, we believe that the necessity for importing
specialifts will greatly diminish, and that ultimately the services will:
be mainly filled with officers trained in this country. Recruits for the-
seientific- services, especially the Chemical Service, should be obtained
at as carly an age as possible, preferably ot exceeding 25 years. We
should thus secure the University graduate, who had done one or perhaps
two years’ post-graduate work, whether scientific or practical, but would
not yet be confirmed in specialisation. The object of this proposal is.
to increase the sources.of choice, and to make it legs difficult for Govern-
ment to dispense with the services of a recruit, if at the end of his proba-
tion he 38 found to be unsuitable. - We assume that the requisite degrce:
‘of specialisation will be secured by adopting & system, whereby study
leave will be granted at some suitable time after three years scrvice.
when a scientific officer should have developed a distinct bent. ~(Sec
also parsgraph 334, Chapter XXIL) The creation of imperial services:
will enable us to pool our requirements in cach science and thus reap the
advantages of recruitment in a wide ficld. It will thus be possible,
especially .in the case of the larger services, to substitute a system of
recruitment on a rough actuarial basis, to cover wastage and expansion,
for the present ad hoc methods, under which vacancies have to be filled,
ag they oceur, and with reference to special appointments, irrespective
of the guality of candidates available at the time.

It is not practicable to give a precise estimate of the number of
officers required and obtainable in the mear future. It will be some
years before it will be possible to obtain the full necessery staff in India.
In addition there will be similar post-war demands made at home and in
the, dominions for scientific, gspecially chemical, -experts, which wilk

. o8 .
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render it difficult to obtain suitable recruits from England. 1t is probable,
-consequently, that salaries higher than the pre-war rates will be demanded
by suitably qualified experts, and for this reason, among others, we urge
‘the speedy organisation of our scientific services on lines that will permit
-of training and turning to account young Indians who are now taking
up science with no very definite object in view.

The chemists graded as 1st class officers and now employed as such
by Government amount to just 50, with an aggregate salary bill of just
under six lakhs per annum, chargeable partly to Local Governments
and partly to the Government of India. There would be po difficulty
in allotting profitable duties to about 120—130 such officers, with an
aggregate annual salary of about 15 lakhs. .

123. It would be of little practical value to propose a full cadre under
war conditions, but the chemical problems
awaiting solution are so urgent that we recom-
mend the early institution of measures for
organising the research work of the various official and private chemists
who are not already fully oceupied with important routine duties. It
will probably be necessary, at the right time, to appoing a special com-
mitbee, which should include a distinguished chemist from ahbroad, to
formulate proposals for the permanent organisation and the terms of
employment of the new service, and for the locatiom and eguiptnent -of
research laboratories.

“How effect should be given
to recommendations.

‘We have described with some detail the kind of organisation which, ‘
we think, will be necessary for a chemical service, because chemistry
i 80 obviously and fundamentally essential to many industries.

124. Tmperial departments for botany and zoology are sleady
e established, but, as already stated, they control
ors:?;:?i%:nde':artt':en‘g?er only a small fraction of the existing official
activities, although these, in the aggregate, are
manifestly below the requirements of the country. Although agriculture
and forestry show most strikingly the need for chemical, bacteriological,
botanical and zoological (especially entomological) research and routine
operations, these sciences appeared to us to have sufficient direct and
indireet bearing on other industries to justify our inviting evidence
from appropriate specialists. Among these, there was a general consensus
--of opinion in favour of the formation of imperial services, such as that
proposed by us for chemistry and that which is already in existence
for geology.

In the case of botany, the gencral opinion of qualified witnesses was
also in favour of a single compact gervice, while, in the case of zoology,
it may be advisable to recognise in a tropical country like India the
large demands for, and high degree of specialisation required in, entomo-
logy. QOur objeck of securing the advantages of scientific specialisation
without introducing the administrative difficulties of subdivision seems
£0 e met by recognising entomology as g distinet administrative units
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Mr. T. Bainbrigge Fletcher, Imperial Entomologist at Pusa, has
claborated a scheme which we have ‘published in full (Appendix. K),
for we consider it typical of the claims which may be put forward for
increased recognition by other groups of scientists. In many respects
this scheme fulls into lice with what we regard as the mogt suitable form
of organjsation, in view of the fact that it is not practicable to provide
sufficient special entomologists for each of the various groups of inseots,
as well as for the application of the subject in'a country as large as India.
We- congider- that he has established a fair claim for a more thorough
recognition of entomology and has given good reasons for the maintenance
of 2 minjmum staft of 20 superior officers,

We hesitate to offer suggestions in greater. detail regarding the
organisation of the imperial scientific services for bacteriology, botany

. and zoology, as we consider that the best plan will be the appointment
of special small committees for the.purpose of formulating proposals.
These -committess might appropriately include, in each ease, a dis-

. tinguished specialist from abroad.. In-our opinion, research work and
science teaching must be intimately associated, and there should be a
close connection between the organised scrvices that we are proposing
and the educational institutions of University rank in:which science
is taught. We have already stated that ultimately the services should
be mainly recruited from the Indian Universities, and we hope that the
Univeralbiesewill in‘many instances find it advantageous to obtain their
professors by borrowing men from the scientific services, either for short
petiods or permanent-ly ‘We have little doubt hut that tha careers
which will be open to officers in'these services will provide them with
excellent opportunities of obtaining a widerange of practical experience
both in research work and in industrial methods, and that, for this reason,
they ‘will" attract many of the best University gradaates. - Whilst the
services-would offer a permanent carcer to perhaps the majority of men
admitted to them, we contemplate that many would regard service.in
them a3 preliminary to independent work cutside, either in public
institutions or on privabe account. At the present ftime, thersarefew
openings for scientific men except those. offered by -Government ; but
as time gocs on and the industries of the country expand, there will be
a steadily incréasing demand for scientific experts on the part of large
manufacturers. The proposed scientific services would enable this
demand to be met, and: we can suggest no equally effective means of
providing for this future need so long ag Glovernment continues to be

- the chief employer.

125. Scientists in the Education Department are at present recruited

! L as members of the Imperial Rducational Service
R‘;':"s“‘v‘v‘i"th“:h:“gf":‘;‘;i::ﬁ‘ “c‘hrough tho Se}f)zretary of State for special

Department. professorships.” This sysbem, although i

has advantages over the former practice, which

had less regard to the needs of modern specialisation,” involves certain

obvious drawhacks. The prolessors are comparatively young waea

reoraited, and naturally develops, unde: movel conditions of life and
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work, new professional interests which may or may not coincide with
the interests of their environments. We suggest that certain of the
obvious drawbacks of the present system would be eliminated: by
seconding from the scientific and technical services suitable officers to
act ag professors for, say, five years in the "various high-grade colleges
under Government or University control.  The advantages which
such a system offers are mainly these :—

(1) There would be no necessity to recruit young and inexperienced
officers through the Secretary of State or appointment boards
in London, and it would greatly increase the mrospects of
obtaining suitable Tndians for such posts.

(2) The professors would have in view a clear idea of the eonnection:
between the scientific and industrial needs of the country.

(3) They would remain in touch with their own respective services
in selecting subjects for research.

{4) They would be better able more directly to train students who
show the qualities that are suitable, as rccruits for the
imperial services.

(5) This system would have the advantage of giying a change of
ocoupation to those who may tend to become stale and narrow
through uninterrupted continuance in teaching under the
same surroundmgs whils, by transference from the grdinary
official service to co]l(\gcs, technical officers obtaih an oppor-
tunity of renewing in a well-proportioned way their general
knowledge of their special professional subjects, and the
practice of teaching will bring them into contact with new
and important interests, namely, the training of young men
for professional carcers. As members of sorviees that come
into contact with industrial life, they will have far better
opportunities than isolated professors of securing suitable
employment for their students.

" We are of opinion that a system such as that indicated above, if
worked judiciously, will result in mutual advantage to the Education
Department, to the Universitics, and to the special seientific services ;
it affords an opportunity for recognising the necessity of specialisation
without the narrowing and deadening results which follow over-special-
isation; it permits of accommodating peculiarities of temperament,
which may not be forescen at, or may develope after, the time of
recruitment ; and it offers the small but important advantage of
helping the colleges to form collections of illustrative samples from
duplicates that can be spared by the imperial scientific services.

126. We consider that the head of a scientific service should relin-
quish all ‘administrative authority over any of
Position of selentific officers i goientific and technical officers who may be
sengn;e;:&zrml;? £ transferred for service under a Local Govern-
ment or under some depa,rtment of the Govern-

ment of India. « .
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We do not think it practicable to formulate rules applicable to all
such services regarding questions like programmes of tescarch work,
inspection of results and forms of publications, but we suggest the fol-
lowing general principles as necessary t0 ensute the maintenance of
professional standards, with due recognition of local administrabive
authority :— ‘ .

(1) Whenever it is possible to lay down for atiy scientific officer & °
programme of research work, the local authority should riot
sanction it without consulting the head of the appropriste
scientific service. This will prevent unnecessary overlapping
~or waste of time in taking up problems that are known to
thie- central anthority, from wider experience, to be infrue-
tuous.

{2) The head of a scientific service should have the power to inspect
the seientific work of any of bis officers who have been trans-
ferred to- the. control of a local authority, but his report
should: be made t0 the latter, who alone would rebain the
power of interference.

{3} Reports on research investigations, of a kind ordinarily suitable
{for publication, should be reviewed by the head of the scientific
service concerned and should niot be published without hig
¢onsent, Ordinarily, such reports should begiven their first

o Jormal publication in the recognised journal.of the scientific
service. This rule will not prevent the issue by the local
authority of administration or operation reports, or the
local reprint for popular use, either in full or in abstract,
of papers already formally published in the authorised journal
of the scientific service; but it must be remembered that
locai-and popular journals will:no$ ordinarily be recognised
by workers in other countries and, therefore, will not serve to
secure precedence or to justify quotation in scientific litera-
ture. It is important, therefore, to maintain the pdsition
of the authorised central journal, and to ensure its being made
as nearly as possible a complete and authoritative record
of sciontific resulbs ; such & central journal will soon establish
itself as the official gazette for its own branch of science in
India, and its recognition will remove any temptation or
excuse for publishing in foreign journals.

i3
Research Work in India.
127, The preparation of an extensive programme of reseatch sud the
) employment, of a number of officers on the sotu-
3%:::2“;::%?]43;&;& tion of problems involving large possibilities.to
© puivate trade necessitate the consideration of
the relations between these officers and the industrial interests which
they are intended to serve. The following points will certainly arise :—
(1. The nature of the assistance to private enterprise and the extent
to which it should be given.
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(2) The publication of the results of work, whether forming part of
the regular programine of a Government department or under-
taken on behalf of private individuals.

(3) The right to private practice in consulting work on the part of
officers employed by Government,

(4) The payment of fees for work done on private account in Govern-
ment research laboratories.

(5) The best means of encouraging private firms or individuals to
seb up on their own account as consultants.

We bave considered these suggestions carefully and discussed them
with various authorities during the course of ouxr tours, and agree that
the following general rules seem best to suit conditions as they exist
now in India.

(1) Specialised research institutions and laboratories, such as those
belonging to the Forest and Agricultural Departments, will generally not
be in a position to take up work on private account. In the case of the
former, almost all the work is alfeady done for Government, which is by
far the largest forcst proprietor in the country ; in the'cage of the latter,
the individual agriculturist works‘on a small scale and on a non-competi-
tive basis. On the other hand, the Indian Institute of Scicnce and the
various research institutes that have been suggested will gormally be
employed on a great varicty of problems received from many sources,
and there is no reason why applications for assistance from private
persons should not be entertained. Besides furnishing  solutions to
problemy requiring specific regearches, these institutions will also prove
extremely useful to the public a8 repositories of technical and industrial
information, and suitalle regulations should be framed to encourage bond
fide applications for assistance and information.

(2) Of the advigability of the publication of the results of research in
pure science, there can be no doubt ; and generally there is no disadvan-
tage resulting from the systematic publication of the results obtained in
what may be termed ‘ non-competitive ’ development work. The matter
ig altogether different with industrial researches which may yield results
of great pecuniary value to the possessor, so long as they are in-the nature
of a monopoly, but may often lead to competition injurious to him
directly they become public property. We consider that the resnlts of
all research work carried on in Government institutions should be
regarded as the property of Government. The decision as to the expe-
diency of publication or otherwise should rest with the controlling
guthorities ; and it will be desirable in the interests of all concerned. to
reach a clear understanding, at as early a stage as possible, on this
subject in edch case. - We desive to lay stress upon the fact that instances
may often: occur in which it may be found undesirable to publish
broadoast the result of industrial research, without in any way precluding
its confidential communication to persons who may bé interested in it,
or who may be in a position to make use c:f it advantageously.
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The dsta for research must, in the absence of any definite agreement
on the subject, be considered to be the property of the applicant, and the
question of their publication should be governed by recognised profes-
sional etiquetie.

‘We are conscious that the above prescriptions will deter some persons
from coming forward with requests for assistance ; but these will be as a
rule the large-scale indugtrialists, who are in a position to engage private
consultants. ~ The smaller operator, who will benefit most by this form
of help, is usually working on a less competitive basis.

(3) We consider that the scientific services, which we propose to-
create, should be sufficiently well remunerated and should offer suflicient
prospetts to their members to render it unnecessary to cngage them on
terms other than those which have been found suitable for such branches
of the public service as tlic Fublic Works Department ; that is to say,
private work for extra remuneration should not be undertaken without
permission, which should cnly be granted sparingly and for exceptional
reasons.

(4) The principles npon which fees should be levied for work under-
taken for private partics are easily stated. Normally, the cost of such
work must be paid for on some suitafile basis to be agreed upon before-
hand. This fee may take the form of & lump sum or of a monthly con-
tribution fo cover a share of the salaries to'the members of the staff
during the {ime they are employed on the work, or, in some instances,
may be a combination of both methods. When s private concern
desires to engage a Government research oflicer as a regular consultant,
the question of fees and publicity should be scttled on the same basis
as forindividual consultations. ‘When the research is wndertaken at the
request of private individuals and is likely to be of public utility, such
work should be done free of charge. Intermediate cases may occur ; but
they are not likely to be numerous or difficult to decide. A useful con-
cession which might be readily granted to pioneets of now industries or
of existing industries undertaken under new conditions, would be the
privilege of obtaining not only frec tecknical advico, but also the right
to have research work taken up on their behalf in Government labora~
torics, without charge.

(5) The levying of the full cost of work undertaken on private account
ig likely to prove the best form of encouragement to the establishment of
private, and usually highly specialised, research laboratories. It is the
almost complete absence of consulbing experts in this country -which
renders it difficult for Indian enterprises on anything but a large seale
to obtain sound and disinterested advice. 1t will be one of the functions
of the Departments of Industries to undertake such work ; but the desir-
ability of encouraging private consultants should always be kept in view,
and. the policy of the department should be directed towards this end.
The growth of a class of private specalists in various forms of technology
should, therefore, be stimulated, and Governiment departments should
m.ake use of their services, Wh:enevor there is advantage in doing so. We
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would deprecate the importation of specialists on short-term agréements,
whenever it i3 possible to engage the services of men already practising
‘in the country ; and we recommend as a general policy that Government
should, as far as possible, offer encouragement to private consulting

engineers and specialists, whenever this can be done without detrlment
t6 the public interests involved.

128. The scientific sexvices which we have proposéd above will con-
R tribute to the organisation of research work
meil::t'o' researth . ¢hroughout Tndia and the cotrelation of results
itutes. o - L p .
obtained within their respective sciences. The
provision for scientific research clearly postulates that of laboratories
and the question therefore arises how those laboratories should be grouped
and located. Two main suggestions were put before us in evidence, one
that on ground: of cconomy and to create the scientific atmosphere
necessary for research on as wide a scale as possible, all branches of
seientific research should be grouped in a single institute ; the other,
that rescarch institutes should Dbe specialised, so as to bring them as
closaly as possibly into contact with local industrial problems. A small
number of witnesses suggested that ressarch work generally should be
relegated o a contral institute : the Indian Institute of Seience at Banga-

lore is the oubcome of the idea that all seiences are sulfieiently rela,ted to
be brought into one institute.

129. Bub the history of this Institute shows that, “Whera tﬁe income
e ia limited, research activities must be confined
m’,’:;'{;{::":‘:fism;g_‘"a" to & single branch of science, if results of prac-
tical value are to be obtained. Originally pro-
jected by the late Mr. J. N. Tata with the object of encouraging post-
graduate research in pure physical science, it has, in the course of a
comparatively short career, developed a distingt tendency towards the
study of problems which aro likely to lsad tio results of immediate econo-
mic value, rather than towards the pmsmt of mvestlnatlons of purely
scientific interest.

The administration of the Institute is somewhat complex owing to
the fact thal it represents so many interests.  Its income is derived
" from the original endowment, which yields annually Rs. 1,25,000, supple-
mented by an annual grant of Rs. 50,000 from the Mysore State ; while
the Government of India contribute a grant-in-aid amounting to one-half
of that realised from the other two sources. The affairs of the Institute
are managed by a Council, partly nominated by the contributors to the
income and partly elected by a nominated Court of Visitors scattered over
India. The supreme controlling authority is the Governor General in
Council, who oxercises his functions through the Education Department. ;
but certain powers are also vested in the person of His Excellency the
Viceroy, who is the patron of the Institute.

There are two main departments, one dealing with electric technology
and the other with chemistry. The Iatter is subdivided into. three
sections, each under a separate professor. The department of electrjc
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technology has failed o attract research students and is, fo
merely a school for the training of electrical engineers ; bub the chemical
depattment is given up to research work which, though not entirely, is,
as we have alveady stated, chiefly of a practicay character. - The students,
though few in number, come from various parts in India, and there are
ab. present no signs of undue localisation in this respect ; but this could
not be gaid of the economic work going on in its laboratories, most of
which at the time of our inspection had been taken up at the instance
of the Industrial Departments of Madras, Mysore and Hyderabad. The
‘Council of the Institute, through their Director, represented to us that,
in their opinion, there was amplescope for developments, and that these
would be undertaken as soon as the income of the Institute permitted.
It was Turther suggested that, with adequate support, the Institute might
be made the centre of chemical research for all India.. We agree that it
might be strengthened considerably with advantage but we are defi-
nitely of opinion that its value to the industries of India is reduced by
its distance from the places in which they are carried on. It is, we
congeive, impossible. to contemplate chemical research for the whole of
India in a single institute, especially one so far removed from the in-
dustries which would be likely to require it.

130. India contains, as we have pointed out in Chapter II;, a number
i of industrial towns and areas of varying size
and importance, which have in some cases
developed in certain industrial directions. We
hink that, in such cases, some of those centres afford the most promising
bases for the establishment of spcialised institutes of research, where
the staff can maintain close touch with industrialists and industrial
work, and where their investigations will be vitalised by the constant
presentation of fresh problems of pragctical interest. While we consider
it inadvisable at this stage to attempt any moreé precise indication of
the places that should be selected for the sités of researeh institutes, we
camnot refrain * from drawing attention, not only to the great oppor-
tunities for research in a wide range of allied metallurgieal and chemical
problems presented by the group of works which are springing up near
Sakchi, but to the special need which they will experience for assistance
of this kind. Industries like the manufacture of iron and steel, which
compete over their whole range of production with exéctly similar
articles. produced outside India, and depend for the success of compli-
cated processes on the application to local conditions and materials of
principles ascertained and followed under widely different circumstances
elsewhere, are far more dependent on local research than the cotton and
jute industries. These two industries may be deseribed as .operative
rather than constructive; and the evolution of their technique tends
zather to develope at present in the countries which manufacture the
machinery with which they are carried on. Future progress will clearly
be directed towards the introduction of the more refined processes which
are already in operation in the Uhnited Kingdom, and the extent to
sghich research is needed in Ipdia for the improvement of the textile
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opérations .themselves is small. There are, at the same time; certain
auxiliary chemicals required for textile work, and some investigation of
the local manufacture and use of these is needed. We are in favour of
specialised institutes of research, but it is clear that the location of
these institutes and the Selection of their groups of subjects are questions
not free from difficulty, which require to be settled by expert opinion.
We consider that the committees which we have proposed for working,
out the orgamsatlon of the scientific services, should include these matters

in their enquiries.
Research Abroad.

131. Most of the witnesses whose experience entitles. them to an
. opinion recognised. the advantages of relying on.
Dangors of relying on  institutions in the cowitry for the necessary
3 regearch work on raw materiale. In the absence
of a sufficient number of the right kind of specialists and for want of
equipment, materials have been, in the past, sent for examination at
the Imperial Institute and elsewhere abroad. It is obvious that this
practice ig far from satisfactory and rarely affords the information regard-
ing our raw materials, which is necessary for their commercial exploita-
tion. Much of the work which has been done in this way has boen useless,
and some of it contains elements of serious danger on account of the fact .
that the samples examined have not been representatwe of the ayerage
material obtainable in commercial guantities.

132. The study of raw materials required for indusiries can be under-
taken effectively ouly by suitable specialists working on the spot, where
abundant representative material can be obtained and where only the
accessory conditions that are cssential for commercial success can also
be studied. This is especially the case with vegetable products, which
change in nature and, therefore, in commercial value at different stages.
of their growth, and sometimes even during transport over long distances.
Preliminary tests by specialists in Hurope may often lead to the detec-
tion of materials of previously unsuspected value ; but in such instances-
it is evident, from the nature of the case, that the collector could not
have been in a position to know whether his samples were representative.
Unless, therefore, such preliminaty results are taken upon the spot by
properly quahﬁed workers and are confirmed, condemned or developed..
their publication must generally become a public danger.

In order, therefore, to make profitable use of any outside institution.
for research, it is necessary :—

(1) that the samples to be examined should be selected by a qualified.

authority in India,

(2) that the results of assumed industrial value obtained should be-

submitted to-an appropriate department in India for revision
. before publication, and
(3) that only specific problems, for which suitable specialists are:
not obtainable locally, should be referred to institutions or
authorities abroad. . o
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The practice of roferring samples to the Imperial Institube for technicak
“examination commenced with the Reporter on Economic Products, whe
(1).organised the. collection of commercial samples; (2) maintained for
reference purposes in the Calcutta Museum a collection of duplicates, snd
(3) published. for general information the reports received from.home.
In ‘the absence of anything better, this system served a very useful
purpose; in spite of the many mistakes made. Most of the duties which
were attempted by the Reporter on Feonomic Products are now under-
taken by scientific officers, especially under the Agricultural, Forest and
Geological Survey Departments, and the existence of these specialists in
India, wit¢h their well-equipped laboratories, renders unnecessary the
maintenanee in London of & gencral laboratory for rescarch on Indian
raw mhberials. The office of the Reperter on Hconomic Products has
very properly been: abolished, and, asthe scientific staff of the Imperial
Institute is necessarily without Indian experience and is limited to work
on-samples doubtfully representative in character, it is obvicus that there-
“i8 o longer any justification for the expenditure of Indian revenues on.
the Scientific and Technical Department of the Imperial Institute.
183. At the same time, there occur, as already indicated, certain
questions that necessitate reference to specialists.
Special cases in which pro- 411004, and problems which recur so rurely that
biems may he referred Tudi 1 s il : g 25
abroad. udia alone cannot . economically maintain in
e L, e continuous work the equipment required . for
their solution. To deal with these relatively rare and special cases,
goientific officers in the Indian services should be empowered to com-
municate, through a recoguised channel, with the Scientific and Technical
Research Department recently established in England. The problems wilk
thus be referred to recognised and authoritative specialists.



CHAPTER X.

Industrial and Technical Education.

134. The history of the evolution in the West of new'industrial
ifasons:uly. Tndinciilinel methods which culminated in. the rapjd and
Swhy ndia did 00l opi)ing  changes of the latter half of the
share ;',"n,i,n:,u w;:‘tl_“o'"' eighteegnth century shows that a large part was
played therein by the educated as well as by
the capitalist classes. The encouragement of scientific research and its
_practical application by the Royal Society, and at a later stage by the-
Society of Arts, was closely paralleled by the fresh industrial ventures
-constantly being set on foot by merchants and other persons.with capital
at command. When the results began to reach India in the shape of
machine-made imports, the movement had passed beyond the stage
where imitation might have been casy and where the gradual evolution
which had taken place in England could be readily mmitatedein *India.
To create an industrisl organisation in this country comparable to that
of western nations, to build up an industrial commumity capable of
working such an organisation, cerfain positive measures were required,
including the provision of industrial and technical education which we
propose to discuss in this chapter.

135. The system of education introduced by Government was, at the
outset, mainly intended to provide for the administrative needs of the
comntry and encouraged literary and philosophic studies to the negleet
of those of a more practical character.  In the result it created a dis-
proportionate nuwmber of persons possessing a purely literary education,
_ -t a time when thers was hardly any form of practical education in exist-

ence. Naturally the market value of the services of persons so educated
began eventually to diminish. Throughout the nineteenth century, the
policy of Government was controlled by the doctrine of lutssez-foire in
-commercial and industrial matters, and its efforts to develope the material
resources of the country were largely limited to the provision of improved
. methods of transport and the construction of irrigation works. = Except
‘in. Bombay, the introduction of modern methods of manufacture was
almost entirely confined to the European community. The oppor-
“tunities for gaining experience were not easy for Indians to come by,
and there was no attenipt at technical training for industries until nearly
the end of the century, and then only on an inadequate scale. The
non-existence of & suitable education to qualify Indians for posts requir-
Ang industrial or techuical knowledge was met by the importation of men
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from Europe, who supervised and trained illiterate Indian labour in the-
.mills and factories that were started. From this class of labour it was-
. impossible to obtain the higher type of artisan capable of supervisory
“work: " The more advanced Indian thinkers began at last to appreciate
: the dangers and difficulties of the position. The system of technical
education which had grown up on the continent of Europe had already
atiracted the attention of manufacturers in Great Britain, and it was
natural that a demand should be made in India for Government to-
"-provide similar facilities. Even when the necessity for-action began to-
be perceived clearly by Government, the magnitude of the problem was
hardly appreciated ; it was by no means sufficiently recognised that.
technigal education is by itself incapable of creating industries.

136. It would serve no uscful purpose to record in detail the history
of the various efforts made by the Government
Resent attempts o Improve  of India and by provincial Governinonts 0
India. provide industrial and technical education suited
to the needs of the country. Thereport of the-
Indian Famine Commission published in 1880 (paragraph 103), pointed
out in striking terms the necessity of & diversity of employment to a
country hitherto o largely agricultural. In 1882, the Government of
India appointed a Commission to review the existing state of education
and tp frame a policy for its guidance in the future.  The necessity for
techuical #dication was realised ; but the Commissioners were instructed
that to extend their enguiry in that direction would add unduly to the
task before them. The publication, in 1884, of the report of the Royal
Commission, appointed in England in 1881, focussed the attention of
Government on the neeessity for shmulaﬁng atbempts specifically in-
tended to develope the material resources of India and to render assist-
ance to ite artisans in the unequal struggle against the products of the
factories and mills of the West, which bad bocome greatly intensified.
by the cheapening of transport, caused by the improvément of marine-
engineering, the opening of the Sucz Canal and the extension of railways
in India. In their resolution of the 18th June 1888, on the subject of
technical education, the Government of India, pointed out that the
education hitherto provided had been too exclusively literary in its bent ;
that industrial friaining was required in view of the necessity of securing
4 greater variety of occupations ; and that technical edueation could be
provided with advantage at once for industries which had already
reached & comparatively advanced stage of development, such as the
textile and engneering industries, though the danger of establishing a
systemn of training for those insufficiently advanced was noted. The-
necesgity of giving a more practical bias to general education was em--
phasised, and Local Governments wexe incited to take action in these
directions.  The immediate results were small; but the necessity for
science teaching in the colleges affiliated to the Universities wag recog-
nised, and the provision for the technical training of enginecrs was gre dﬂV
improved. Chiefly through private effort in Bombay, by the amalga-
smation of various funds, the Victoria Jubllce Technical Institute was.
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foreign training, of whom over 60 have returned to India. The average
cost to the revenues of the Government of India of each student who
has completed his period of training is about £550.

In March 1904, an association was established in Calcutta for the
advancement of the sclentific and industrial education of Indians, the
main object of which was to enable properly qualified students to visit
America, Japan and other foreign countries to study arts and industries.
Under this scheme, over 800 students have been gent abroad with the
assisbance of the association, to the funds of which the Bengal Govern-
ment contributed an annual grant of Rs. 5,000, reduced, since the out-
break of the war, to Rs. 2,500. ' :

139 The results anticipated from the grant of these scholarships
Defects in system whether by the Government of India ar by the

. Bengal Association, have only in part been
rcalised. This is due to inherent defects in the scheme adopted, and
possibly even more largely in the metheds by which it was adminis-

° tered. It was assumed that it would not be difficult for young men from
India to get admission into works and factories where they would be
given full facilities to obtain practical experience of the methods and
processes employed, and opportunities for acquiring an insight into the
business organisation which keeps the industry going. Tt seems also. to
have been assumed that students from India of fair intelligencé and good
education Ywould Be able to take advantage of these facilities and assim-
ilate all the information placed at their disposal, in a period very much
shorter than that which is considered necessary for young men in their
own country. In practice, it was found that, while educational institu-
tions were freely opened to the scholars, access to workshops was denied
them, except in the case of manufacturing iron works and small industries
of no great practical importance. A few withesses complained of this
difficulty, and similar representations were made to the Morison Com-’
mittée who, in the report on the system of State technical scholarships
which they submitted to the Secretary of State in 1913, stated that con-

* cerns which possess valuable trade secrets or fear to assist possible
competitors, prefer, when they admit learners, to receive men who are
likely to remain their employés rather than foreigners. This is an atti-
tude which is common to manufacturers all over the world, not except=
ing India. .

The most successful scholarship holders have been those who, with
some previous practical experience of their trades, were able to profit
by the courses of technical instruction ; but the scholarships have been
frequently awarded to young men who had no previous practical know-
ledge of the industry which they proposed to take up. In some cages
they have been allowed 6o go abroad to acquire a knowledge of dn in-
dustry non-existent in this country. Tt is, therefore, not surprising that -
many promising students have failed to profit by the system, and have
found themselves compelled to atternpt other means of earning a liveli-
hood. Further, notwithstanding the fact that these scholarships were
guanted from the public fundg for specific purposes, no organisation was
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created to ensure that these purposes were achieved, nor was any orga-
nised attempt made to help the scholarship holders on their return to
India.

140. In the light of the experience gained since these scholarships
Latest rules for Slate foch were first instituted, the Government of India
atest rules for e¢h-  have recently issued revised regulations which
ical s:,':,‘;':f’m" should go -fa}; to remedy the dgel;ec‘os we have
pointed out. Local Boards of Selcotion are
to be established in each province ; and in the selection of candidates,
men of business, Directors of Industries and employers’ assogiations are
to be consulted. The object in view will be to obtain candidates whose
¢ experience and intelligence * justify the expectation that their selection
will help in developing the industries of India. Before scholarships
are awarded, it is to be definitely ascertained from the India Office
that' facilities for the acquisition of practical experience can be provided.
Educational qualifications have been prescribed which are generally
suitable ; but- these will require some modification to adapt them to
the system of technical education which we propose. This does not in
all cases predicate courses of study and instructions leading up te
University degrees.

The advantages of previous training in India are acknowledged in
the new Government rules; but the provisions for giving effect fo this
principle are not in all cases sufficient.

141. The new rules represent in several most important respects a .

great advance on the previous procedure ; but, in our opinion, scholar-
ships should not be granted in those subjects for which India will provide
adequate educational facilities. We may point out, for example, that
our proposals in this chapter for the teaching of mechanical engineering
‘would render it totally unnecessary to send students abroad for general
training in this subject. Instead, therefore, of allowing, as the new rules
do, a scholar to proceed to Europe after one year’s training in India,
we would prefer that he should go through the more prolonged courses -
which we suggest at one of the large engineering shops, and that scholar-
ships should only be granted to men who intend to take up some special
branch of mechanical engineering which has not yet reached full develop-
ment in this country. As an instance, we would allude to the ahsence
from India of electrical manufacturing firms, which renders it impossible
for Indian students to obtain any real acquaintance with this industry
except in foreign countries, although the knowledge so acquired would
be of real value in ordinary eloctrical practice in India. Similarly, the
opportunities for training in the textile industries provided by fthe
Victoria Jubilee Technical Institute in Bombay and by the numerous mills
in the country, should be fully utilised before public funds are devobed
to sending inexperienced young men abroad. The liberal policy pursued
by the Indian iron works in regard to training young Indians renders
it also probable that there will be little necessity to send students abroad
to acquire & practical knowledge of the me}aallurgy of iron and steel.
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‘started in 1887 to provide courses of instruction suited to the require-
ments of the growing Bombay mill industry. . Elsewhere and - especially
in Madras, the provincial efforts were rendered comparatively sterile,
-owing to the general acceptance of the fallacious idea that it was only
necessary to provide facilities for the acquisition of technical knowledge
to ensure the subsequent development of industiies.

137. At the beginning of the present cenbury, it was realised that
meagures taken in the Kdication Department during the previous 15
vears had been totally inadequate to meet the needs of India and the
growing recognition here of the necessity for a greater diversity of ocou-
pations, to absorb the energies of the ever incressing numbers of the
educated classes. Lord Curzon accordingly summoned at Simla in 1901
an HEducational Conference which roviewed the situation and recom-
mended drastic reforms in the methods of higher education, with a view
‘to render them more effective and practical,” Measures were taken in
the first place to improve the teaching of the physical sciences. In this
line of education great improvements have been effected, and it is now
possible, in many of the colleges affiliated to the Universities, to obtain
efficient instruction in pure science and to be trained in scientific methods
of enquiry and research.

Technical Scholarships Abroad.
138. The Simla Educational Conference also dealt With tecRnical and
industrial education ; but its recommendations
"“‘t"‘iﬂ"’a ‘:' s;:!“ t,“"“i' were of little practical value owing to the domi-
8 ,:ﬁd; ;:z,.,;:,s;. o nating idea that it was outside the province of
Government to take any part in the industrial
development of the country, beyond the provision of facilities for acquir-
ing technical education and of information regarding commercial and
industrial matters.” It was also not recognised by ‘the educational
authorifies at the Conference that, to produce a class of men of a
thoroughly practical turn of mind, it is necessary that the young Indian
should be taken in hand at a much earlier age, when the brain is more
susceptible to externul suggestions. The influence of environment on
the Indian school boy of the better classes is probably more important
than hereditary tendencies, and the sooner he is brought inte contact
with constructive activities and taught to use both hand and eye, the
‘more readily will he respond to the measures which may be devised to
-counteract the sedentary tendencies of hishome life.  Almost immediately
after the Conference, the Government of India appointed a Com-
mission to report upon industrial education ; but the report of the Com-
misgioniers wag never published. A more important outcome of the
Conference wag the establishment by the Government of India of scholar-
ships to enahle Indians to proceed to Fuvope aud America for special -
training. The scholarships were of the annual value of £150 and were
granted in the firsb instance for a period of two years, which was normally
-extended for a further year. From a statement furnished to us, it appears
that under this scheme more than 100 sfudents have been sent fog
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Further, as will be geen in the subsequent portion of this chapter, we

‘-:contemplate the establishmens ‘of much groater facilities for technical
education and tcohnological ‘training then have. hitherto existed, and,
‘when thése have been. created, they should, while providing miuch of
the teaching at présent only £0 be obtained abroad produce also @ ninch
greater number of really qualified candidates for scholarsh\ps for foreign

"study. In our opinion, these should only be granted to men who Have
“alrssdy committed - themselves to mdustrlal work, . The new tules to
some-extent favour this idea, but they do not suﬁimently emphanme the
ner’esblfy of thig Hmitation.

“We agree with the principle that scholarships should not be awarded
for inglustries not exlstmg in the country, and doubt-whether their grant
even to, persons who can * secure the co-operation of promoters ’ of non-
existent- industzies will have very useful results. We sec no reason,

“Nowever, why Vegetable oil pressing should be excluded from thelist of
industries which may ‘be studied abroad; India already possesses.a
number of medium sized oil mills and will soon have one or more large
ones, ‘where' specialisation will be required-on lines that cannot réadily

“i be learned i India.

Primary Education of Industrial Classes,

142 A fdct()l' which has tended in the past to delay the progress of
Indian industrial development has bsen the
ignorance and conservatism ol the unedncated
worlmen,  Tho evidence tendered by employers
" yrak almost umveraaﬂy in favour of labour; both skilled and unskilled,
~that had at least received a primary edueatlon This is given in countnes
- with whichi India will have to corapete and is a sitie gud non in this country
algo.  Some " witnesses. stated ‘that the spread of education” among’
the artisan classes: tended to bring manual labour into contempt, and
that the sons of artisans, eduecated beyond the primary stage, showed a
distinet. tendency to- forsake their fathers’ callings in: favour of clerical
work; bart wo.think this view must be due to the wrong systom of educa-
tion-which has been made available.  We found that, while the employers
of labour gencrally yecognised the advantages of primary education
among their work-people, ag tending to-make them not only more in-
telligent but also more self-respeeting, yet {n comparatively lew ingtances
have they made scrious attémpts to impart snch education. There ate
not wanting, however, instances of enlightened émployers who have
provided primary and even elementary technical edueation. Inthecase
of the Buckingham and Carnatic Mills in Madras this has been doné.on
‘liberal and efficient lines.. The indusfrial biag imparted by the edusation
“giventhere has had thoresult of keeping the pupils in the mills as intel-
" ligent ‘and efficient. workers, instead of leading them %o desire clericsi
. “appointments, and the solionie may, therefore, legitimately be regarded
as a-good investment, '
But we are tof prepared to declare that the education of their lubour
i duw ol (ml loyers as sugh, and while we very strongly endorse the
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views of employers of labour regarding the fundamental necessity for
providing some form of primary education for the artisan and labouring
population, we are opposed to any scheme that would compel individual
employers to provide such education. - This is a duty which, we think;
rightly devolves on local authorities and on Government, a point which
we have more fully developed in Chapter X VT, and we need only support
the proposal that, when private employers undertake this task, they
should be assisted in every possible way, including the allocation: of
gramts-in-aid by the Liocal Governments: Although we recognise the
practical difficulties in the way of finding a sufficient number of suitable
teachers, we recommend that QGovernment should consider $he desir-
ability of introducing.as soon as possible into primary -sehools a form
of teaching which will include drawing and manual training as a neans
of developing in the pupils a practical industrial bias.

We shall now put forward our suggestions for indugtrial and technical
education in this country and we shall deal first with the case of cottage
industries. ’

Cottage Industries. -

143. The spread of Christianity, especially in the south of India
., 5 ) among the Panchamas, gave rise to a new class,
History ot inustrial - the members of which could not be absorbed
" . into existing cottage industries owiag #o the
caste sysbem, though they required-a means of livelihood commensurate
with the higher social status claimed by them, The great famine of
1877-78 left a large number of Indian orphan children to the care of
Chrisbian missionaries, and a few years later the first of the modern type
of industrial schools was established by the late Canon Margoschis ab
Nazareth, in the Tinnevelly district of the Madras Presidency, to provide
instruction in such trades as carpentry, blacksmith’s work, weaving and
tailoring, so that theboys might subsequently pass out into the world
equipped with the means of earning their livelihood. The experiment
wag a success from the promoters” point of view, as the boys who had
been trained as carpenters and blacksmiths were able to find employment
in railway workshops and other organised industrial undertakings, whilst
tha weavers and tailors earned their livelihood by supplying the needs.
of the Anglo-Indian communities. The Nazareth Industrial School
offered a career for orphan children and for the children of Christian
converts, and it-was copied in other parts of India, not only by Missions,
but algo in instibutions started by Government, local bodies or private
individuals. In places where local artisans .were lacking in skill, these
schools met a distinet want ; but in others, they served merely to satisfy
vague local aspirations towards the promotion.of industrial education.
The Mission schools had, of course, their special object in view, bat
other schools which have followed in their walke, have not always appre-
‘ciabed the purposes which ordinary industrial schools should atbempt to
fulfil, The training they offer is of little value' when it merely consists,
as it usually does, in teaching ordinary pazaar methods through the
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agency of nedstris who are pald much smaller wages than a .good work-
man'can earn. Something very different i9-wanted, and this can only
be-supplied by & head master or supserintendent, who possesses not only
a thorough plactlcal knowledge of modern methiods of handicrafh and
sppmalmed experience in certain branches, but alse the capacity to apply
general principles to particular cases.. Such a man can feach buudem‘,s
to produce much better work than that of the bazaar worker with léfs
expenditure of time and energy. Striking examples of the results of
such teaching were seen by ug in the case of several of the better-managed
industrial schools. -Mer of the type required, it is true, ave rarely to be
forind in the country and require re]atweiv high pay.. A solution of the
diffieulty seems possible on the lines adopted in the Central Provinces,
where' the head master of the School of Handicrafts at Nagpur is being
placed in general control.of similar schools, the superior stafls of which
are selscted and in some cages trained by him. Teachers for these schools
can: often be recruited from ex-pupils.

144. Tndustrial schools generally. have failed to observe the distine-

tions which exist between industries, on the one

hand, such as weaving and certain hranches of

metal work which ¢ome into compefition with
organised industries, and, on the other hand, trades’ ike those of the
carpenter and hlacksmith which are still, in the main, Gareied on as handi-
craft8, ewen in organised workshops. Though-as a rule the products of
hand-loom weaving are of a different class from those of the power loom,
the hand-loom weaver directly competes with the power-loom weaver,
and his success or failure depends in the fivst instance upon the right
selection of the appliances whieh heuses, even more than wpon the degree
‘of 'gkill which he acquires in working them. . Tt is'a comparatively simple
-matter to train an intelligent hand weaver to use improved appliances,

- ‘whereby his.output will be greatly inereased. The problem is to find an
autlet.for his increassd production, and efforts to improve the lot of the
hand-loom. weaver must end in failure, unless attention is- concentrated
402 mmch larger extont than has hitherto been usual on commereial
questiong, which involve the purchase of new inaterials, the selection of
suitable designs and patterns and the establishment of commereial agen-
oies for the disposal of goods. . Our more detailed proposals regarding
this:type of organisation will be found in Chapter XVII.

Recommandations of the
Commission.

On the other hand, in schools of handicrafis, the first essential is that
the pupil should: by degrees acquire a thorongh knowledge of the craft
and manual dexterity in carrying oub its processes. The tools used are
neither aubomatic nor semi-automatic in their action and the guality of
the work turned out depends entirely upon the personal skill of the work-
man. ‘The training is best given by a graduated series of exercises, and
the bost resulbs can be obtained by an almost total neglect of commercial
considerations, so far as they affect the disposal of the product. At this
stage the quahty of the work is of more importance than the quantity,
and it is only when skill has been acquired that attention should be con-

scenprated on productive cagacity. The craftsman who makes his living
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as a ocottage worker requires a different and somewhat more elastic

training than the craftsman who becomes a unit in'an organised industry.
In the latter case more specialisation is usually needed, and the man

will have to work under conditions very different from those which can

be obtained in a school of handiérafts, where it is difficult to maintain

the discipline of a workshop or to attach great importance to what may

be termed commercial considerations. :

The industrial school is, at best, a defective instrument of education
owing to the non-commercial conditions under which it must necessarily
be carried on. In spite of this, it seems to be the only means by which
the indigenous artisan can be trained ; though, in the past, through his
ignorance and Jack of education, and $hrough the imperfections of their
equipment and teaching staff, industrial schools have failed in the majority
of cases to achieve any appreciable results. While, therefore, they.are
institutions to be encouraged and developed within the limits just
specified, we regard them as altogether unsatisfactory, if employed to
train artisans for organised industrics. .

145. In the Madras Presidency, the industrial schools are under the

. control and inspection of the Director of In-
°°"i'°s’c,‘:§oi,';f"’s"'a' dustries. In the United Provinces, the schools
) are still attached to the Education Department,

but are inspected by the Director of Industries who practically coptrols -
them. In the Contral Provinces, the only school visited by us ¥as under
the Departmont of Agriculture and Industries. In Bengal, Bombay and
elsewhere, the Education Department still controls industrial education.
Tn some cases special inspectors have been appointed. The absence of
any direct means of keeping the scheols in touch with the cottage
industrics of the districts in which they are situated is very noticeable.
The remedy obviously lies in the transfer of the control of industrial
schools frow the Department of Education to that of Industries. Our
general views on the important question of the control of industrial and
technical education will be found at the end of this chapter (paragraphs
177-179). ‘

Organised Industries. R

146. We shall now put forward our recommendations for the training

i of -men for organised industries. We shall dis-
“i:;"t:‘gm“;"g?  afiecting  cuss more particularly the training of the super-
arganised industries. visor class, in view of the fact that under present
conditions there is a far greater lack of Indians

qualified for such positions than of Indian . artisans and operatives.
Though it is true that the supply of these latter is generally insufficient
and that their skill and iubelligence require improvement, the main
remedy necded is the provision of an incentive to excel, which can be
given only through a general improvement in their conditions of life.
We shall, however, in sotting forth our scheme for engineering training,
suggest & system of training engineering artisans, which can be applied,
as opportunity offers, to the case of other lazge-scale industries. .
“ 12 )
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Before framing our proposals, we find it necessary to point out in
what ways the various industries difier, from the point of view of the
training which will be required by the persons who will engage in them as
supervisors. - We-may explain, i the first place, that the method of
recruitment in foree in England, where industries have graduslly grown
up by natural evolution, is not yet possible everywhere in India. The
supervising staff in’ a large number of English industries is recruited
shtirely from one or other of two sources—irom artisans who have worked
their way up, obtaining the necessary theoretical knowledge by private
study or in evening classes; or from young men who have some con-
nection With the industry and have taken a course of special ‘teaching,
followgd by or combined with practical training in the factory. .It 1s
very exceptional for a person unconnected with the industry to attempt
%o enter it. - We believe that civcumstances are not the same in certain
obher conntries with egually advanced industrial organisations ; thas
these possess & more complete equipment for practical and theoretical
training outside the factory, and that persons with no previous asso-
ciation with the industry are frequently admitted into it afber’ passing
through training institutions. In the case of engineering, on the other
hand, it is common in England for pupils and apprentices to euter the
shops without previous connection with the industry. When we come
4o discuss the various forms of technical training required in this country,
we ape faged with the fact that there are very few industrics which can
completely, or even nearly completely, supply from the ranks ef the
workmen - or of the educated classes counected with the industry the
recruits wanted for the control of existing or fubure undertakings. . The
former are at present too uneducdted to rise; the latter are to a large .
extent non-Indians, and are in any case few in numbers. We shall
therefore Toquire special arrangements to supply candidates for super-
vising posts with the practical training in the lactory which, in the case
of 80 many industries-in England, is obtained almost antomatically.

‘Wé trust remenaber, in the first place, that successful sapervision
implies a knowledge of business, including such questions ag the control
of labour, and these can ounly be learned by actual experience. In the
next place, they reguire that a man should, especially in the earlier
stages-of commercial employment, submit to long hours and hard condi-
tions.  In some cases, becan accustom himself to these during the period
of training, and, wherever possible, he should be compelled o do so.

147. From the point of view of the actual training, we may divide
Slassification of industries i indus‘ories .'Ento two cil’asscs ::—(1)‘1,)1033 in Wh?ch
Yor purposes of fraining. 10ng practical experience is necessary for the
supervisor to estimate the working conditions

‘and judge whether the quality and output of the work is satisfactory ;
and (2) those where, on account of the aufomatic or semi-automatic
character of the plant, or of the simplicity of the processes, the necessary
knowledge can be more quickly acquired. As instances of the first
class, we would refer to such -branches of mechanical engineering. ag
scpair work or the making of machinery ; the manufacture of pottery
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and -glassware ; textile work ; tanning; and mining. Weghall call
these manipulative industries. The manufacture of sugar and chemicals,
and oi} and rice milling are examples of the second, which we shall entitle
non-manipulative or operative. The first class of industries usually
require a training in industrial concerns; but, in some cases, e.q.,
textilo work, they are carried on under conditions which make it
diffieult for the learner to acquire the necessary knowledge in the works
themselves, and they can be laarned more easily in instruetional factories
attached to schools. In this latter case, it must be remembered that
practical training given in a school does not offcr the student the oppor-
tunity of accustoming himself to mill conditions and of acquiriny experi-
onde of mill management ; though the greater facilities for learning more
than compensate for this, these deficiencies must be made up for later.
In the casé of the second class of industries, the only training that can
be given is mainly technological, consisting, for instance, of a course
in industrial chemistry of a special type, together with some training in
the handling of machinery and in the making of drawings:. 'The student
will require practical experience, but, from the nature of these industries,
this need not be acquired at a very early stage in his-career. A sugar-
works manager or chemical manufacturer usually starts with a training
in technological chemistry, and a less complete training, which he can
acquire in a teaching institution, in mechanical engineering. He then
goes as a chemist to a sagar factory or chemical works, and gradaally
familiarises himself with the goneral work of the factory, till he is qualified
for more responsiblo posts. He neither requires, nor as a rule obtains,
any special manipulative skill. A master-tanner’s training is also very

. largely in a special branch of -applied chemistry ; but he requires soine

- degree of practical experience of the industry, especially in the currier’s
shop. - But we must again emphasise the fact, that actual works experi-
enge must be obtained at some stage or other in the student’s career,
and this can only be given in a factory working under commercial condi-
tions, A man who is Aequiring a knowledge of factory management in
a chemical works, a sugar mill, or & brewery- may also be earning his
living as a works chemist ; but that does not affect the principle. We
degire further to point out that in manipulative industries carried put
on a comparatively small scale, as i3 mostly the case in India at present ,
with tanneries, potteries, and glass works, it is impossible to provide
what we consider the ideal form of education, s.¢., the properly controlled
training of apprentices in the works, with theoretical classes attached.
The small-scale glass works, which exist in India at present, produce
only -a limited range of inferior articles; a large modern glass -works
could not only provide for the systematic training of apprentices for all
kinds of .glass making and furnish the most effective basis possible “for
the future recruitment of the industry, but would-also be.in‘a far better
pusition to resist foreign competition, - The ~engineering industry is,
fortunately, on a difforent footing: But for most other manipulative
industries, the only way in which praetical training can at present be
provided is by means of a small factory run on non-commercial lines—
8 method which is exceedingly costly. It may be necessary in certain®
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special cases (o have recourseto it; bub it is vastly inferior to the system-
-atised training which can be given to groups of approntices in large
works with provision for theoretical courses alongside.

g 4 2 " 148. We have, ~therefore, to. provide -for
Different ”:2:3‘;5'::"‘"“*“3 the following classes - of _higher industrial
. training :— : )

(1) Training for manipulative industries in works large cnough to
employ a nienber of apprentices, for whom  theoretical
teaching: can be provided in clags-rooms attached to.-the

‘o works,

{2) Training, in certain special cases, for manipulative industries

; in technical'schools, with workshops or instructional factorics

attached.  This method would be adopted in cases where

there were no works available on a large enough scale, or

where; as in the cage ¢f the textile industries, the necedsary

technical knowledge.can be much more casily imparted out-

side the mill. The extent of the equipment roquired for

practical work would depend on the degree te which manipu-

| lative knowledge is required in the industry.  This training

must be followed by a period spent in a commereial factory,
probably on a very low salary or as a pupil.

N (3% Techndlogical training for non-manipulative industries, which
would be given in a teaching institution, where a student
would take courses in some special branch of technological
chemistry, coupled with training in such subjects as mecha-
nical or electrical engineering, which the particnlar branch
of technology selected by the student. may indicate as ncces-
sary. Such.a-course of training will often of itself create a
wage-carner ; but further experience is needed if ‘the student
wishes to rise in his profession.

The-distinctions laid down above must not be considered as entirely
rigid.. There will be cases on the border line, which may be dealt with
in one class or another, as.local or personal convenience may deterniine.
It will be possible also in the case of class (2) to group together in one
teaching institution the training or some part of the training required
for industries practised on a small scale. i

In framing our proposals for a system of industrial training, thercfore,
we shall deul first with training in mechanical engineering, which is the
most important need at present for India’s development, and for which,
fortunately, the facilifies are considerable. ~We shall treat this question
in all its aspects, including therein our proposals for the training of arti-
sans and foremen, as well as of engineers. 'We make no specific proposals
in this chapter for establishing the instructional factories to which we
have alluded, although remarks will be found on this subject in Chapter
X1V. But the advisability of providing this form of training in the

: * 115



case of any particular industry or province will depend on local circum-
stances, and it will be for Departments of Industries to decide each case
on its merits, We shall put forward our suggestions for training in
technological chemistry; which we propose should be given in certain
“existing collegiate institutions, These, as at present constituted, are
mainly concerned with training engineers and include facilities for a
grounding in mechanical engineering, which will be sufficient for men of -
the class we have in view. - We shall next explain our conclusions regard~
ing the Victoria Jubilee Techunical Institute, Bomhay, which provides
both' technological and technical training; and then, after putting
forward our views on mining and metalurgical teaching, we shall discuss
the measures required for the control and co-ordination of the various

~-forms of industrial, technical and technological training, and for brifiging
our training institutions into touch with eraployers of labour,

149. We may now discuss the question of the instruction of artisans
for mechanical engineering. Looking forward
as we do to a very great industrial expansion
in the immediate future, we think that the preseut arrangements for
the training of artisans are totally inadequate, and thab it is essential
that steps should be taken as carly as possible to provide a much better
training for many more boys. :We were much impressed by the great
possibilities for training in mechanical engineering in. the numerous
large railway workshops, which are so distributed as to fprm congenient;
centres in almost every major province of India. Private engineering
establishments on a large scalo, though confined to a few important
cities, are also suitable for the same purpose. But the system for the
apprenticeship of artisans pursued in these shops is ab present rudi-
mentary. The sons of employés are taken on at the request of their
fathers and turned into the shops to pick up a knowledge of the trade
as best they can. They are paid small wages to begin with, and the
amount is gradually increased as they grow older and more useful. There
is no regular apprenticeship, and not infrequently the boys are tempted
to leave long bofore they ought, by the offer of slightly higher wages
outside.. We point out elsewhere the risk of boys, who have received a
little education, leaving their hereditary manual occupations for small
clerical posts. The only remedy is te improve the social status and
prospects of the skilled artisan. Though such a proposal~ bas bheen
supported by numerous witnesses, we are oppesed to any legislation
designed to penalise the employment of indentured apprentices by
third parties; and would leave the system of indenture on the same
contractual basis as at present. We think, however, that much
can-be doue. to - counteract the tendercy among promising youths
of the ‘working - classes to- seek clerical occupation, by a more liberal
treatment in respect of wages, the provision of opportunities for further
education, and the institution of a better form of agreement. From
the time a boy enters a workshop to learn & trade, he should be paid
wages at least equivalent to what hie would otherwise earn in the bazaar ;
from which, in order to secure his regular attendance and to provide
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inducements to him o go-throngh a complete course-of training, there
should be placed-to Ligcredib every month a certain smount of deferred
pay ;-and this, under the initial agreement should only be due tohim on
she eonipletidn of a specified period-of service, which should usually be
about five years,  Night schools have proved: less successful in India
than elsewhere; and evenin England they are tending to fall out of favour.
It should be recognised that, when a boy has done a fair eight hours’
work 'in the shops, he is not fit. to profit by class instruction. Every
appreutice, therefore, should be given within the shop hours elementary
technital education suited to the trade that he is learning, and he should
be taughtt drawing and mensuration, ‘so that he may at least be able to
understand a plan and work from it.. In largé engincering establish-
menty “where the number -of apprentwes ]uatlﬁes the: expense, there
should bé a special officer to supervise them and see that in cach shop
they are properly employed.. Supervision of this sort is still more neces-
sary in the case of apprentices and pupils under training for posts of
foromen and. engineer.officers, regarding whom we have made proposals
in the following paragraphs.. In some instances, the more intelligent
and dmbitious apprentices will certainly desire to acquire a working
-knowledge ‘of English, which will enahi¢ them to communicate more
dreely -with theiv superiér officers and will give them accessto sources of
information denjed to worlanen unable to read and write that language.
It is enly for teaching of this kind, when there is a demand for it and
it cannot be provided by other means, that evening classes should be
accepted 25 & method of imparting instruction to apprentmes

The system which we have proposed above provides for the sttachment

“of teaching classes to a single large shop. There may, however, be cases
where works, none of which is large enongh in itself to form the basis of an
educational unit, exist sufficiently close together to form a group; and

here, wo'think, teaching classes may be provided in s common school .

conveniently “situated. for apprentices® attending the different works,
and -controlled by 8 committee on which the Depattment of Industries
and the various employers may bie represented. We think ‘that. this
system ‘might, when necessary, be extended to meet the case of appren—
tice foremen and engineers.

150. We received many complaints regarding the unsteadiness and
L inefficiency -of Indian labour, defects which
e so far as they arise from a low standard of
comfort, we have dealt with more fully in
Chapter XVL. It is doubtful ¥ sufficient inducerncrts in the way of
pay are yet held out to men to become really first-class artisans. To
reduce. the difference between the pay of the skilled workman and the
foremnan and so lessen the cost of supervision; it is necessary greatly to
imprave not only the skill; but also the prospects of the workman, and
teach him to Tegard himself as a mexaber of a skilled and respected body.
Any means of raising the self-respect and social status of the artisan
will benefit; in the long run, the employer no less than the employed.
% R PV



151. Ahove the skilled workman is the maistry, or foreman, and the
i . provision for training such men is hopelessl

Th:xi:rﬁa,fg";g":,:g;::::“:_" * insufficient. We werge forcibly struck, wheg
vigiting the large railway and private workshops.

throughout Indm, with the almost complete absence of Indians from the
ranks of foremen and chargemen-—the non-commissioned officers of
the great army -of engineering artisans. At present these posts are:
filled “almost . entirely by men imported from abroad. The railway
companies are éndeavouring to supply this deficiency by ~training
European and ‘Anglo-Indian youths, the sons of their own employés as
a rule, and with fair prospects of success. The efléct on ihdustries
generally of the absence of men of this type iz clear from opinions yhich
have been expressed to us regarding the comparatively low: state of
efficiency of the plant in many factories which do not employ a high
proportion of imported men on their subordinate staff. The continuance
of conditions which force the industrialists of the country to import so
many of their subordinate supervising staft is clearly most undesirable.
They form a serious bandicap to progress and militate against the ideal
of an industrially self-sufficing India. Many men brought from foreign
countries are found unsuitable on their arrival here ; others take a dislike:
to the country or develops indifferent health, and are generally ‘a source of
anxiety to those responsible for bringing them out. It ig common know-
ledge that no small proportion of the men so imported have tohbe mepat-
riated ab great expense to their employers. Mechanics, as a class, are
unwilling to leave their hore countries to accept service in India, and
the prospect is rather remote of suitable men being available for the
new industries which we hope to see started. To meet this most pressing
need, every effort should be made to create a class of Indian foremen
and chargemen. A difficulty arises in this country from the fact that the:
educational attainments of the artisans are too low to fit them for such
posts, while the stipends and the prospects offered are not of a nature
to induce the better educated classes to- spend a number of years as
workmen, though thisis the only way for them to acquire the practical
experience which is essential, if they are to be in immediate charge of
specialised sections of a workshop or factory. The attempts at com-
promise, which are now under trial in several technical institutes and.
schools, are not likely to meet with success, even when, as in some
cases, the course of instruction is followed wp by a few months in a
factory or engineering works. Instructional courses do not familiarise:
the students with practical shop conditions, with their long hours and
strenuous life and the demands which they make on the resourcefulness
and intelligence of the supervising staff, nor do they enable them to
discover- whether such a life is one which they are physically able to
stand or care to accept as a permanent occupation.  Further, the students:
look on their few months’ training under shop conditions as a test to:
be passed and put behind them, rather than as an earnest of the employ-
ment awaiting them after training, and the arrangements for the training
of students in the shops do not, it would seem, reslly bring them i.nt.a
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close contact with the principles underlying commiercial engineering work..
These defects have been recognised to some extent, and a’otempts to remedy
them are now being ‘worked oub in the engingering schools at Lucknow,.
Bankipore'and Nagpur. - In these schools, the ided is to give an all-round
trapiing in the various engineering trades, simultaneously with instruc-
ton in: drawing and’ in the elementary principles of science which find
application , in - mechanijeal -engincering. After a course of this kind
extending over a period of three years, the pupils are drafted into the
mechanical ‘workshops,  where it-is-intended that they should specialise
in soruo particular departiuent, in the hope that, if they apply themselves
diligefitly*to the acquisition of practieal experience, they willin a few years
become capable. of being - entrusted with supervisory work!- These
attempts to combine teaching with workshop practice are not, however,
in accord with the idea supported by the.balance of opinjon among
mechanical engineers all over the world, that the technical school courses
should not precede workshop training. It is important to remember
that theoretival training is doubly valuable when given to a student who
hag in his mind a-definite picture of the eonditions wnder which it-will
_beapplied:- The result of our enquiries convinces us that the same
system iy equally suitable under Indian conditions, and we describe in
the mext paragraph the lines on which it should be worked. :

132. Rallwa.v ,woikshops are, as we have stated, in . many cascs
o o already Teceiving Huropean and Anglo-Indian
e training of foremen : . g hventices, to whom sorne degree of technical
proposals os'“,:,':e Sommis: tg,xi)ning is given with the object of  enabling
them fo obtain posts as foremen, or, ‘in speaial
cages, even higher appointments.- There is, however, a noteworthy
absence. of provision for the middle-class Indian. We consider it of
great importance. that the conditions of training should be  such as the
educated Indian -youth will consider consistent with his senge of self-
respect ; for if this is not satisfied, we shall be depriving ourselves of a
most promising field of recruibment. The arrangements made for Indian
apprentices: are af - present -inadequate ; and the stipends pald them
duting the period of training and the salaries offered on iy completion
are very miich lower than the corresponding -amounts in the case of
Buropeans and Anglo-Indians, a fa t which islargely responsible for the
failure of the better educated Indians to take advantage of these courses.
As regards salaries, we consider that the principle muist be  adhered to
that equal proficiency should be equally remunerated. The inequality
of stipends is to some extent justified by the difference in . the standard
of living between Europeans and Anglo-Indians on the one hand and
some- classes of Indians on the other, though the stipends at present
offered to Indians assume too low a cost of living to meet the cage of the
educated middle classes. We think the difficulty might be got over
by allowing free board and lodging to all Europeans and - Anglo-Indisns,
and to such Indians as prefer it.- To other Indians, a stipend . to. cover
board expenses based on the standard of living of the middle classes
ahould be given. Apprentiges of all kinds should receive a monthly
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fum over and above the expenses of their board and Jodging, depending
on the length of time they have worked and on their efficiency in the
shops. . We consider that every effort should be made to develope the
training facilities existing in these shops, grants being given from Govern- .
waent funds for the establishment of technical c]asse%, together with
hostel accommodation and such other amenitiés as are necessary to
attract educated Indian youths of the middle class. The precise allot-
ment between Government and the Railways of the extia expenditure
entailed will require further consideration. With the technical school
alongside the workshop, it becomes possible to provide an almost jdeal

* course of tmmmg Almost equal possibilitics for training can be made

:

available'in a few of the larger private workshops, and we do not doubt
that the managements of these would welcome the provigion of similar
arrangements for the teehnical training of their employés. In discussing
the. question of training industrinl artisans, we have suggested the
adoption .of an apprenticeship system, and we think that o precisely
similar system should apply to the more advanced clags of siudents
with which we are now dealing. The regulations for the admission of
apprenbices and for the worl\mg of the system generally should sozure
the admission of a proper proportion of Indians “and the fair and equal
treatment of all classes in their course of training, while upholding the
authority of the workshops management to the -fullest extent. The
indentures should be for a period of four or five years, and, asewe Rave
said already, the apprentices should be paid wages. Apprentices of
this class should start work usually between 16 and 18 years of age.
If they enter the workshops at too early an age, their physique will
be insufficiently developed to stand the stress and their previous oppor-
tunities for obtaining the necessary education will be unduly restricted.

An_ eéxample of a schbme of this type, worked out by officers of the
East Indian Railway Company, will be found as Appendlx N.

The Training of Mechanical Engineers,

158. There are four engineering colleges in Tndia which provide ‘the
training requued by recruits for the Public

‘Public. Works Department o rcs Dvyaxtment The largest is at Roorkee

nolleg;e;g:e:rfhools ’ in the United Provinces, where it was originally

established in 1847 to train the enginecrs and
apper subordinates who were required ia rapidly increasingg numbers
on the extensive system of public worke, and particulaily: the irrigation
canals, that were started soon after the province came under British

rule,

At an even earlier date (1794) a school for surveyors was started in
. Madxas which. ultimately developed into an
Madras, engineering  college i~ 1857.. Thirty - years
dater it underwent extensive rcorganisa,tion.aa‘nd its staff was greatly «
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strengthened. - Little, if any differentiation is made-between the training
given to civil and to mechanical engineers.” Quite recently, an electricat
conzse “hag “been imstituted and ‘a Professor -of Eleetrical Engineering
added to the staff.

The Sibpur Engineering Collegre developed from. University courses
in enginee*ir‘g which were started in 1858 by
the Duhblic. Works Depm:tmcnt and * handed
ovor in 1860 to the Prosidenicy College.  Tn 1880 this engineering branch
wag constituted o separate oo]’efre and trangfeired to 1bpur wherz2
it-has siwce remained. The gmwth of modern mdustries in Bengal has
greatly influenced its development, aud the courses of instruction now
provifled are: of & more general character than would be essential; if oni
the Tequirements of the “Public Works Department had to be et

Sibpur.

The ‘College of Engineering, Poona, started in 1854 as the Poona
- Engineering clasy and Mechanical -School.” “In
Poona; 1866 it wes alliated to the University. of
"Bombay and styled the' Poona  Civil Tngineering College, Later,. In
1879, classes in ug“cumm\, and forestry were aedea and i 1880 the
wime was changsd to * The College of Scierice.”” In 1907 the agri-
eultiize classes were yemoved ; in 1911 the coutses Jeading to the d‘wrea
of B.8c. were transferred to the new science institube in Bomb"v, wud
the #ame wag again changed to that which it now bears. At the presént
time the courses of instruction lead up to the University examinabions
for the degree of B.E. (Civil) and B.E. (Mechanfeal). * There arc als
classes for Pulilic Works Department sub-overseers, mechinical appre
tices wnd electrical apprentices.

There' are also .a number of less important schools of engineerin
traininir chiefly for the Public Works Department, but including in thely
couTses Somié instruction. in.mechanical engineering.

154. In ‘the ‘past; the education of engineers has been too much
, influenced by the -immediste mqmremenh
P?’Lf;'{‘sra?,:in;“gﬁ‘g]}n:ey‘.sst_em of the Pubhe Works Department, without
) S0 regard to the future or to those other interests
in India which can he handled ouly by engineers. The higher branches
of the engiieering services In this con absorh bub a very smsll pre:
portion ot the enginecring students who pass through the Uulleﬂez, and
the rest enter the u peer subordinate ranks or find pr 7 £
of & not very zeminnerative character, The greater purt of the work
done in cach coiege is the training of upper susordinates,: lower
subordinates;  surveyors and draftsmen.  Students join the ! colleg
classes in the hope of getting appointments as. Assistant ErmueL 15}
but, failing these, they consider. that have & betber chanc
upper subord;n«tes i they passed out-of the colleges us enging
students and not as npper ‘subordinate students.

In the four prineipal colleges, incréasing attention has in recent
gears, beent pald to thcpravwonofmuructmn in mechauical and electrice!
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enginecring ; but the measurcs adopted are inadequate and are conceived
on 'thocrether too narrow lines to meet the needs, present and prospec-
tive, of a rapidly expanding industrial system. Indian civil engineers
have done well in the Public Works Department and have cstablished
‘their claims to Jpromotion to the highest ranks of the service ; but in
mechanical engincering which, outside the railway workshops, is mainly
earried on by pm ate enterprxse we find that, in the absence of & proper
gystem of tra,mmg, they have " seldom attained  to posltwm of -1m-=
portance or respon51b111by Jn practically all the engineering workshops
which we have visited, we found the same state of affairs existing with
regard to the superior staff as we had seen in the case of forenten. - The
former, whether assistants or managers, were men who had been trained
as mechanidal engineers in Creat Buta.ln

1t is only in;ecent years that the Government engineering colleges
have recognised that they ought to'be something more than mere appan-
ages of the Public Works Department ; but so far, the attempts made
to train students’for carecrs other than those offered by service under
Government, District Boards or Municipalities, have taken the form of
alternative or additional conrses of iustruction, and until quite recently
no radical reforms have been contemplated, much less introduced.

155. Espec.la,lly since the outbreak of war, various causes havye at-
tracted public attention in an Increasthg Jegree

: ';‘:;::::,gf;g;gr;gﬁni‘gr to the predominant importance which ‘echan-
ical engineering is now. beginning to assume

in this country. The establishment of the manufacture of steel on firm
hasis of commorcial success brought into sight the possibility of further
developments on & seale never before contemplated. It has not only
encouraged English firms t0 consider the formation of branches of their
own specialised industries in India after the war, but has given oppor-
tunities to Indian capitalists to take in hand schemes for various forms
of engineering and metal manufacturing work. The production of zing
and copper from Indian ores has recently come within measurable distance
of actual accomplishment, and has still further increased the’scope ‘of
possible enterprise. The experience of the war itself has been responsible
for a new attitude on the part both of Government and of leading indus-
trialists. They realise that it is necessary to create in India the manu-
factures that are indispensable for industrial self-sufficiency and for
national defence, and that it is no longer possible to rely on free importa-
tion of essential articles in time of war.” We think it not out of place
to observe here that the existence of this Commission and the discussiong
which Kave from time to time arisen out of the evidence given before it,
together with the creation of the Munitions Board, itself.a develop-
ment of the Commission, have helped in the above direction. * Finally,
the attention of the educated public, and in particular of the large indus-
trial employers, has been drawn to the inconveniences and: dangers that
arise from the entire dependence of India en imperted personnel for
the supervision of engineering industrics., L.
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156. The education and training of engineers was the subject of an
. _° onquiry -by &. committée appointed by -the
g‘s‘fa':d,';:‘:‘";‘:ﬁ";:‘m s Council of the Institution of Civil Engineers
: gchﬂn;cal engineergs. in 1903, on which cominittee all the important
engineering sosieties wore represented. Their
teport, which was published in 1905, embodics the collective experience
of engineers belonging to practically évery branch of the profession.
and though in many respécts the conditions in India are different from
those: prevailing in the Tnited Kingdom, certain fundamental conclu-
sions ‘were Teached which are entirely supported by the facts placed
before us in-ovidence by leading engineers and industrial employers,
and should be adopted in this country. Insubmitting their recommenda-
+ions, the committec prefaced. them by the statement that they were
unanimous in their opinion that cngineering training must include
several years of practical work as well as a proper seademic training.
They considered +— ’
“ (1) That the average boy‘ shn‘uld Icave school when he is-ahout 17 years of age:;

g

that much depends upon the di t of individual boys, but the minimum age
shoulil ‘be 16-and the masimum 18 years. !

(2) That the ‘practical traininy should be divided into two parts, and that the pre-
liminary stage-of practical treining shorld consist in all cases of at Jeast o year spent in
mechanical engineering workshops.

(3) That during ‘workshop training, boys.should keép regular working hours and
sh nulc% be treated as ordinary apprentices, be suhjcct to diseipline and be paid wages.”

(4). Thit nobhiné ahould be.done in the form ‘of evening study which wonld impose
unpeeessary strain upon the boys.

{5} That, as a rule, it is preferabls to proceed toa technical college on the oohple;_-
#ion of the introdastory workshop course ; bat that, in the case of hoys intendead to become
mechanical engineers, it may be advantageous to complete the practical training béfore
entering the college'; bt in such cases it becomes important that simultaneous education
during practical fraining should be sectred. Otherwise, the boys would - lose seripusly
during fuur or fiva years’ suspension of systematio study, ahd would be at & disad-
<antage on ontering the. colloge. )

(6) That for the average student, the period of collego study should be at Jeast three
years, R :

(7). That at least three to four yeass should be spent in practical training, inclusive -of
the. introductory workshop course previously mentioned.”

157, We are aware thut this question has beeén discussed on other
occasions, at times with the same, at others with somewhat different,
results’; bub a study of these discussions has led us to the belief that the
above-quoted conclusions may fairly. be taken not only as the most
authoritative expression of British engineering opinion at the time,
but as still representing the general views of the profession. The methods
pursued in this conntry, however, differ widely from the system suggested
above.. The age of boys when they join an engineering college in India is
from two to three years higher than that recommended. Most, if “not
all, of the colleges prescribe a poriad of training in workshops after the
completion of the theoretical coluses, just as we have seen in the case
of institutions giving a lower type of training ; but eveun this period is
much too short to be of practical value to mechanical engineers ; no
attempt iy made to subjsct the students to regular workshop discipline,
2ud they are not compolled to attend the full working hours. - They go
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from shop to shop making notes and sketches, and watch ' .others at
work, but, as a rule, do nothing themselves. This course, such ag it
is, broadens the outlook of students who are intending to become eivil
engineers ;- but it is worse than useless us an mltmtlon mto the mechani-
cal sido of the engineering’ profession.

1t has been objected that educated Indidns will be unwlllmw to submit
tothe early hours and hard conditions of workshop training. This
may, no donbt have, been the case inthe past, but there are now numerots
signs of a miarked. change in'sentiment, and we feel c¢onfident that, if
facilities are provided, increasing use will be made of them. Thete are
difficulties in the way, we admit ; but they are not 50’ great g i often
supposed, and can.be overcome.

158, There is, thus as, we have seen, a- VGLV decided conseusus of
opinion’  among pmctleal men thaJ: the - idea}
Propasals of the Gomis method of traming mechanical engincers is to
sion for training mechani-
calengineors. combine workshﬁp practice -and . technical
g instruction as clogely =s possible. To “attain
this end in India the workshop has been imported into the college, biit
the results have not been altogether satisfa,etory. The atrhosphere. of
the workshop cannot be obtained in the school, and the importancs of
this i3 so greab that we are convinced that raechanical enginecrs must
be traived in the workshops, receiving supplementary closs instruetion
in technical schools alongside, which should, of conwse, be of a more
advanced nabure than that which would be provided for foremen, *That
is to say, the mechanical engineer, by which’ term we mean the man who
in after-life will be responsible for the design and construetion of
mpchinery and structural iron work of every kind, should be trained in
a way analogous to that preseribed for the membera of the labouring
classes who will become. artisans, and the boys of “a higher sociak
grade and with a better general education-who aspire to become foremen ;
but be should start inthe workshop somewhat older and after s more
prolonged general education.  Im the factory; he should be regarded -
as & workman and treéated as such, and paid wages which should
represent the market value of the work he does; but he should not
spend the whole of his time in the workshops. Roughly, the time spent
in the technical classes should be equal to one-thivd of the total
working hours of the shops, but whether this besso many hours a day
or so many days a week matterslittle and may be arranged to suit local
circumstances. - The main idea underlying our conception of the proper,
method’ of training mechanical engineers is thus a fundamental modi-
fication of the current practice. in India; the chief training-ground
should be the workshop, though the cls_x,sis—room is also indispensable.

159, After the period of apprenticeship is comploted, and this should

: - not be - less than four years and may uswally
Further training o e~ 'with - advantage be five, those appren’mces
chanical es':lili‘;mf n special who desire to speclallse should be provided for
inone or more of ~the existing engmeerm(r

eolleges, where advanced courses” of nwt;actloa will be given in suek
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sub]ecbs ag appuod mechanics, electrical enginsering, the physical sciences‘,
. hydraulics, the strength and properties of materla]s and heat cngines.

1t-should be recognised fhat. these students are adults seeking to gain.
knowledge for a very special purpose, and they should not be treatod as
undergraduates and forced to go through a rigidly preseribed. course of
ingtruction, such as i now provxded in the engineering colleges of Univer-
sity rank. . Our general ides is that celleges of this status should be made
accessible to advauced students who wish to take specxal instead of com-
plete, University degree courses, ;

. Wehiaye not specifically referred to the training of clectrical engmeem
because electrical mamifactures have nat yob boen started i uldla,
and thete iy only scope’ {ot the employment of ‘men to do simple repair
¢ work, to take ‘charge of the running of electrical machinerv, and o
manage and eontrol hydre—electnc and steam-opevated stations. The men .
requived for these three classes of work will be provided by the foregoing
proposals for the training of the various grades required-in mechanical

énginesting, - They will have to adquite; in a.\lchtmn, specxs,l experience
in eloctrical matbers, bub, till this branch of engineering is developed
on-the .constraetional 5ide and the manufachuro of clectrical machinery
taken in hand, the managers of electrical undertakings youst train thelr
own rren; making sich use as-they can of. the special facilities offered
for instiuction at the - engingering coﬂeﬂes and the Indidn Tustitute of -

Scxend‘e - e
i Teehnologinal TPraining.

e 160. Tt will be necessary i the immediate futire for Covernment
. " to,_consider the more general. question of .the
xpansion . of engineering " yave to. be played by the existing engineerin
Sollegts :2:?,“:::: nplogissl Sollebes and Et‘heyUnivc}:’rsi’ciea in providing for th%

inereasing need in India for scientifie, technieal
and bechnological trainming. We feel convinced that, as the develop-
ment of the country prncnedﬁ, the number- of students will increase and
that; in corsequence, at no distant -date it will be found. desirable to
abolish tho school ‘depazrtments of these collegds and to make provision
for the-education of subordinates in separate institutions] which, not
being of University rank, will be placed under the control of the Directors
of Industries.. It'is sirgently necessary to propate for a Tigher technols=.
gical trainihg, which will provide the means whereby the physical science
_Atudents of the colleges affiliated to the Universities may Jearn dg-apply
- their Jlmowledge to Igti strial udes.  The sn‘nplest way of meeting this
demand would be t ‘@xpand the engingering «colléges into. technological
msmfutes by the creftion of mew (departments. A‘ff*present they: are:
clifefly ogeupwd with e training of civil enginders. e have just .
oG mmended that they\fshould make promsmn for the glxer techmeal




minent local needs. We regard it as certain that public opinion will

demand that these colleges shall be connected with the local Universities -
and that the students shall be able to obtain University degrees. To
this we think no serious objection can be raised, provided that the terms
of association leave the collsges fres to frame. their own courses of

study, reserving to the Senates of the Universities the right o preSCI'lbe

which shall be selected as qualifying a student to enter for a University

degree. . The internal administration of the colleges should be con-

trolled by a Board or Couscil, the members of ~which might he

nominated by the Department of Industries, the Umvewl’oy, and

public bodies representing employers. This Council should" have. the

privilege of delegating a certain nuraber of its members to reprgsent it

an the Senate, «

161. Up to this point our recommendations regarding industrial
and technical education are such as should be
carried out by provincial Governments ; but,
we think, it will be necessary ultimately, if 1ot

imperial engineering col-
loges foreshadowed.

- in the immediate future, to provide India with educational imstitutions

of a. more advanced character, which no single province eould support or
fill with students, yet which e each province “will need o & greater or less
extent. For some time to come the demand for this higher training can

- best be met by tho provision of scholarships to enable studentsso ptoceed

abroad, bub, as soon as our forcgoing recommendations have had time
to develope their full cffect, i would be advisable to proceed further
and establish imperial colleges of the very highest grade.” Two at least
would be needed, staffed with specialists of high reputation who must
be provided with adequate equipment for both teaching and research
work., One of these colleges should cover every branch of engineering,
while the other should be devoted mainly to metallurgy and mineral tech-
nology, the developments of which are certain to beion a very extensive

- seale.” Provineial colleges can only hope to secure the services of good,

all-round men who would be employed mainly in teaching work ; but, if
the ideal of a self-sufficing Todia is to be completely earried out,
specialisation must be provided for, and this can only be achieved in
colleges with a large number of advanced students. We . can bhardly
hope o serve any usofol purpose by pursuing this idea further: Details will
depend upon the actual state of things at the time when it becomes neces-
sary to mature a scheme. We, therefore, refrain from elaborating any
proposals of this nature and content ourselves with suggesting that they
should alwaiys be kept in“sight as'the goal. !
162, Before 1e¢vmrr the question. of "hxgher tmmmg we desu:e ta
advert to. one important matper. We consider

* that India suffers from the general absence of
orgapisations similar to the great scientific and
technical societies which have in many'Gountties done so much to promaote
the professional education of their youngeg members, . We have already
126 ’
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had océagion to refer to an instance of the work of the English Institution
of Civil Engineersin this direction, and we think that it would be greatly
0 ‘the advantage-of Indian engineers if a representative society were
started. . Qur views-on the subject, which we rcgdrd as one essentially
for private initiation, ave explained in detail in Appendix H, and here
we need only add that we in no sénse limit our suggestion to engineering:
Whenever: the number .of specialists in any branch of science or profes-
sional activity is sufficient to enable them to form an association to
promote its development in India, their action in this respect should
be supportet] in every reasonable way by the State.

The Victoria Jubilee Technical Institute, Bombay.

163. Reference has already been made to the starting of the Victoris
Jubilee Technical Institute in Bombay. During
Proposed utilisation of engi-  yesant  years it has developed a somewhat
nieering efasses to supple~ G : EE .
" ‘ment workshop training. polytechmc ﬂghara‘cter, and now provides courses
of instruction in. (1) mechanical engineering,
(2) electrical engineering, (3) textile manufactures, (4) applied chemistry,
and (5) plumbing and sanitary engineering. - Most of the witnesses who
have come hefore us with experience as employers of its studénts have
spoken well of them ;- but, so far-as the training in mechanical engineering
is concerned,-ex-students are nearly all employed in subordinate capacities,
and there is little probability that-many -of them will rise to high posi-
tions. " The courses of instruction extend over four years, of.which the
last six months have to'be spent on practical work. Enquiries made of
the managers of workshops and factories in which these students received
“this part of their training did ‘not convince us that the arrangements
were of a satisfactory character.. Moreover, the time allowed for prac-
‘tical training is too short. In view of the conclusions we have reached
regarding the training of mechanical engineers, we cannot regard the
work" done in the Institutc. for. this class of students as satisfactory.
Instead, however, of abolishing these classes, it would be preferable for
the Instittte to associate itself morc closely with the local engineering
industries carried on in Bombay ; and it should notbe difficult to frame
a scheme whereby the Institute, in its new location at Matunga, will
suppli merit the workshop - training of apprentices from the railway and
other workshops, ‘thus performing locally. the function of tho technical
clagses which we have recommended in the case of the larger workshops.
To 4 large extent, the popularity of the mechanical engineering classes
is'due to the law which prevails in certain proviness compelling owners of
steam plants to place their boilers in charge of certificated men, = If the
suggestion which we make elsawhere that this law should be abolished is
carried into offect, there will be undoubtedly less demand for instrue-
tlon of the kind necessary to pass the specified Government examina-
tion. ~ On the other hand, we hops that the forthcoming expansion
of Techanical engineering will more than .replace the loss of this
127
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artificial ‘demand for what can only be described as a very imperfect
trajning.

164. These remarks do not apply to the technological courses which

: . include (1) textile manufactures, (2) applied
;:::'s“"'l?g"t‘?' courses W0 chemistry, and (3) plumbing and - sanitary
pc:fn:,":n::d"m ¥ engineering. ' It these -instahces, we approve

of the' existing. arrangements -whereby. the

students receive a preliminary training before embarking upon practical
work,. In this view we are largely mﬂuenccd by the iaet that the classes
are conducted throughout on lines as nearly resembling actual’commereml
practice as is posmble in any tesching institution.

The spinning mill or the weaving shed is not an appropriate place
in which to give ingtruction in textile mechanism, and practice in the
working of the rachines can be more easily arranged in a specially-
equipped shed, where a great variety of single units is available. Know-
ledge and experience of this kind can bé gained. much more rapidly in
the Institute than under practical working conditions in a mill, and
thereis no doubt that the young man who aspires to become a textile
manufacturer, can best begin by going through one or both of .the
specialised. courses of instruction provided by the Insbitute. . Similarly
a preliminary knowledge of chemistry is essential to any one who in-
tends to apply such knowledge to manufacturing “processes, and the
laboratory rather than the chemical works is. the place in which the
training should begin. ;

In regard to plumbing and sanitary engineering; most of the practi-
cal work ‘consigts of fittitiy up buildings in accordance with prepared
plans, and before a young man can be sent out to do such work, he
requires eonsiderable skill in manipulating the materials employed, and
some general knowledge of the sciences which bear upon sanitary engi-
neering., It is also necessary that he should be able to prepare plans
and estimates, and, without doubt, a knowledge of these matters and
the requisite degree of c1aftsmaush1p cam be abtaived mos readily in
organised schools.

165. We thevefore consider that in.respect of these technologieal
courses, no changes are Necessary ; but we think that the training in
the Institute should be followed by two years spent on practical work,
before the full diploma can be obtained.  The students should be ap-
prenticed on- leaving the Insmtubc, and they should be given definite
employment, and paid a living wage, - There w ill, no dOth be difficulty
at first in finding places for them. Employers of labour in-this country
have'realised .only to & limited extent that it i3 incmubent upen- them
to provide. facilities for training the rising generation. To convince
theni propaganda work-will; at_ the outse’c bo nocessary. - There are
fortunately’ many Government workshops %o seb an example, and i
should not be difficult to induece the owners and managers of private
undertakings to follow suit. . ’ . .
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Mining and Metallurgical Education.

166.. Mining-education in India deoupies, as we shall explain below,

a somewhat peculiar position. - Two  systems

Hining ed;:gg:: existing  of tenching, applied %o very similar maberial,

are going on side by side, and there is-a large

concentration of mining employment on a single area~~the principal

coal field—while other forms of mining are scattered over the whole

‘- of India, and differ widely in character. For thess. reasons we have
thought if, riecessary to-discuss the subject in detail.

By ’far the latgest demand for mining engineers and trained sub-
“ ordinates comes-from the coal flelds situated in the provinces of Bengal
and Bibar and Orissa. The forms of mining-in other parts. of India
are ‘often only mere quarrying or, where actual mining is pracblsod
are. either ‘so highly -specialised as o necessitate a pvaotlcal training
which cannot .be given in India, or ate only on a sraall scale. Tt is
blca,r, then, that for a Iong time to come, India must Jook for mining.
edication to-an ingtitution or institutions based on the reqmremen\;s of
the Bengal coal field. )

The pmvlslon at present. made for mining education compnses—
(1) courses at the Sibpur College, (2) evening
clagsos on. the coal field. . 'lh(, senior Slbpu.
course is one-of two years, which. follows o preliminary two years’ train-
ing leading up to the examination for sub-overseers. The students
are trained in mine: purveying, electricity, colliery -mechanics, mining
and chemistry, and are taken into carmnp on the coal field for six: weeks
“in the cold weather. At the end of thig course they obtain.a diploma,
after passing an examination. Recently, however, the Government of
India bave approved of the reduction of the twe years’ mining course
to a gingle year, vonditionally. on the students who take up the course
having previously passed the overseers” examination and spending at
least. gight weeks in a colliery during the college vacation.. A prepara-
tory course -of one year is also being provided. Under the previous
‘conditions it was not easy for students from other provinces than Bengal
to obtam admission, though it is only fair to add that very few attempted
to do so. Accommodation: wag lumited, and the Lacal Government
stipulated that no gualified Bengali student should be excluded. The
necesgity for passing the sub-overseers’ test- before entry was also a
diffeulty in the case of studengs from. ceitain provinces, ‘where training
of thiy class was given only t0 a very limited extent. 'Fhese obstacles
_have now,-it is claimed; to some extent been overceme, and there-are
at present (1918) five outside students taking the course. - For some
yeéars past, the removal of Sibpur College has béén uider contem-
plation; and Government has been reluctant <to incur increased ex-
penditure on the existing instibution. Accommodation’is thus still
inadequate. 2o N :

{(a) Sthpur Gllege SOULSes.
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The evening classes ate held at five centres on the coal field under
the centrol of a joint board, on which the
mining interests and the Governments of
Bengal and of Bihar and Orissa ate repre-
sented. The cost of these elasses is met by the two Governments.

The results of the examinations held at Sibpur and in connection
with the evening classes are shown below :—

(8) Evening ciasses on the
coal fiekl.

‘ 1912-13. ‘
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The average attendance at the evening classes in 1915-16 waps 120,
and that of the vernacular evening classes was 264, o

167. In 1913-14, a committes, which met under the presidency of
Sir . Macpherson to advise on the question of
Recant s::f:mﬁ* for M pining education, reccommended the opening of
i a school of mines at Dhanbaid and the improve-
ment of the existing evening classes on the coal field, The school was
to cost Rs. 5,566,000 initial, and Re. 98,000 recurring, while the expendi-
ture required for improving the evening classes was estimated at
Rs. 1,561,000 mitial and Rs. 71,000 recurring, towards which latter
figure it was hoped that the mining industry would contribute: In
1914-15, a committee consisting of Messrs. Adams, Chief Inspector of
Mines in India, Roberton, Professor of Mining at Sibpur, and Glen
George, Mining Engineer, after examining the system of mining educa-
tion in England, submitted a report which was in general agreement
with the proposals of the Macpherson Commitbee.

168. Two main points arise for consideration in connection with the

* above proposals—(1) would an improvement of

tnsufficiency - of  evening ~ the existing evening classes suffice, without a
ciasses as sofe -means of - school of mines 7 (2) if a school of mines is
instruction. congidered  neceessary, where - should it be

: located ?

‘With regard to the first point: we observe thabt the Jads who attend
the evening classes are in most cases deficient in-general education,
and this fact, coupled with ‘the necessarily limited range of ingtruction
given, renders these clastes unsuitable for training first-class colliegy”
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managers. ~ Out of ‘the nine men who obtained first-elass certificates
in 1916, six men came from Sibpur. Tt is true that in England the
larger proportion of colliery matiagers have obtained their mining eduda-
tion at evening or other similar classes ; and of-the comparatively small
number of gtudents who'are found at the various schools of mines, most
seelt employment _either .in metalliferous ‘mines, or as. consultants,
Government. inspectors, and' geologists. But the pesition in England
hag changed ; the examination for the manager’s certificate has been
made more.severe, and mining schools of & different type are springing
ap, in-ong case financed and controlled by the mining interests’ them
selves ; this fype. is therefore likely to take a large share in producing
colliery managers. ~ We think it necessary that, although the evening
classes require improvement, some form- of mining school should be
provided for holders of first-class certificates, i.e., certificates entitling
& man 0 hold charge of a colliery raiging over 1,800 tons a month.

169. We now come to the question of the location of the school of

; A p mines, and we may congider whether a gelf-
Location of the wropesed contained ‘mining.schoo! on the coal field itgelf

chool of mines. : ] ) 3 :

is preferable, or whether teaching might not he

provided in a department of an existing engineering college,. such as
Sibpur. - The latter scheme would be oheapel 3 wonld bring the students
into contagt with Jads studying for other branches of engineering, which
iy advantageous apd a well-known institution like Sibpur would
possess better and more established traditions than any new institution.
Finally, as we have already pointed out, Sibpux already produces:most

of the successful candidates for first-class certificabes.

On the other hand, there are disadvantages attaching to the.Sibpur
ipstitution. Vislts to coal mines from $ime to time duving the course
to eéxplain pointa of practice can be completed from Dhanbaid within
a few hours; from Sibpur they take not less than 36 hours. The staif

 of an institution on-the. coal field is in close touch, not only with the
Iatest developments of the industry, but with employers and managers, .
a great advantage to the students both while under training and after-
wards when seeking for employment. A sub-commitbtee appointed in
1916 to consider the future of the Sibpur mining class, reported thab
it-would ‘be very hard for teachers at Sibpur to secure practical train-
ing for students in collieries, while the staff at a school in- the coal: field
could ‘do” this with comparative ease. - To keep the school in close
association with the industry is also a matter of impertance. - Finally,
the staff of 4 school on the coal fields can maintain intimate relations
with those of its stndents who. are taking the praetical pormon of theu-
course atone-or other of the mines.

170. 8o fax, therefore, as the chojce lies between Sibpur and Dhan-
baid, we prefer the idea of a self-contained mining school on the ceal
field; but are prepared to agree that, instead of the couse of threc
years ab the school and twelve months’ preliminary practical work
pyoposed by the Macpherson Committee, students may take their practi-
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cal course ab the end of their first year. We consider it essential that
students should<pass a reasonable peried in underground work. _

We are conscious of the heavy cost which such an institation:is
likely to entail relatively to the number of the students, at any rate
for the first fow years of its existence. The Macpherson Committes
did not snticipate a larger numbor of students st first than 48, an eabi-
mate which might, however, now be increased. ‘But we consider that
the necessity of training mine managérs in India and of making the
country so far independent of imporbed experts, iz strong enovgh to
warrabb the expenditure. The number of students attendiug ¢he course
at Sibpur iy increasing ; and if the proposed school i3 open to the whole
of Indin, ths should bring in still more candidates.. The a.rgum'ent "for
an inter-provineial institution lies, not in the desive shown by the differ-
ent provinces of India to train their own men $o manage their “own
mines, but in the absolute nccessity of extending the area of recruit-
ment for the mining profession as widely as possible, in erder to sipply
this urgent need by the most suitable men from every part of the country.
The main advantage would, it is true, be rcaped by the coal fields of
Bengal and Bihdar and Orissa, and candidutes from theése provinces
would retain the undouhted advantages whick pmximity o the school
of mines must always give. But there should be no preference shown
to local candidates and admission to the school of ml_nes shoull depend
on suitability’ alone.

171, There is, however, a possible thivd course; besides a school of
mines ab Dhanbaid, or a mining class at Sibpur, Various proposals
have come to our notice for research and training in wmetallurgy and
other allied foyms of technology, proposals which we have discussed
more fully in Chapter IX., An ingtitution at Sakehi teaching the above
subjects would naturally also include certain forms of mechanical engi-
neexing, in view of the unrivalled opportunities which would be pro-
vided by the group of works springing up nes that centre. - Many
of the science subjects which will have to be taught as a foundation
in such an institution will be common both to mining and metallurgy ;
these will include geology. and mineralogy, physics, chemistry, mathe-
matics, and mechanics ; and among practical subjects, mechanical and
electrical engineering. A congiderable saving in cost could be effected,
and a more cfficient staff and equipment provided, by combining in
the same institution the higher forms of training for mining and metal-
lurgy.  We recognise, however, that a school of mines and metallurgy
_at Sakehi, though preforable to classes at an uurelated centre like Sib- -
pur, would he in less intimate touch with the coal-mining industry
tRana school ai, Dhanbaid, and, in view of the great desirability of
keeping the mining industry in the closest possible relations with mining
education, we support the proposal to establish a school of ‘mines at
Dhanbaid, Until this is done; the Sibpur classes should be maintained
and teaching steadily improved on lines that would perrsit of the trans-
fer of the classes to Dhanbaid. The Sakehi institution would naturally
specialise in metallurgy and related forms of applied chemistry whieh
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would “constitute a-gronp sufficiently -wide in tange for a high-grade
nstitution.
172. "The Government of Bihar and Orissa have consulted us ahout
R s & proposal to start a technical sehool at Sakehi
igng. ropased. o9 for the metallurgical industries which are likely
1O, Ikl eal Hnlteg- to develope in that neighbourhood in association
with the works of $he Tata Jron ' and Bteel Company.  We ars -much
- impressed by the possibilities of this centre, and the great opportunities
which it will offer for employment t6 men possessing a technical train-
ing. ‘We eonsider that there will be ample scope for a school of the
~bype proposed, both before and after the starting of still higher institu-
tipns for speeialist training and for research ; and we have conveyed
t0- the Bihar aid Orissa Government our genewal approval of their
cgehienie, .

Migcellaneons Educational Propasals,

173. 'We have clsewhere in our veport indicated ship-building &s &

s . -potential Indian industry of the futuro, though

Wavigation and wariné o that perhaps will nob materialise for some’
engineering. Sy .

’ . time unless the necessary plates, sections, and
engines are impotted from abroad. ~Be this as it 108, there is no reason
why I;xd!a should not be ready to man her own ships when tlisy are
built, Sh& has alr(\adv for many years past provided excellent: crews
for. the ships of ofher nations ; 8 (md given facilities for education in
nautical subjects and marine enameering she-should in course of -time
be able to supplement these crews, at any rate in the coasting trade,.
with. capable officcrs and engineers. - The supply of such ruen from
Britain must be very short for many years 40 ¢ome, if not always in
future; and facilities for récruitment in India would do mich to render
her self-supporting in case ‘of another great war.. There have heen
frequent demands, especially on the Bombay side, for training of this
nature for young Indians, but we have been unable to obtain any -
anbhoritative’ or helpful information as to the lines on which the sub-
ject- could: be taken up, and-are, therefore, unable to dilate upon it.
It requires expert knowledge of a’ particular kind, and could only be
satisfactorily handled by a committee specially appointed for the pur-
pose, as it would necessitate the establishment of at least one school
of ‘navigation in the country and the provision of one or more train-
ing ships.

174, During the course of our tours, the necessity for special schools
and " colleges of commerce was frequently
Gommerclal education. brought to our motice by. Indian w1gnwbes,
who were. in many cases men with considerable practical -experience.
On the dther hand. sowe Buropean witnesses cxpressed grave doubts
as to the utility of such institutions and imsisted that only in an office
could the training be given that would turn out a useful business man.
This divergence of opinion is, we conceive; largely due to the different
standpoints. fromo which these two classes regard the question. We
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are inclined to think that the Turopean cvidence which we have re.
ceived is not based upon a sufficicntly wide examination of the circum-
stances in which trade and commerce are carried on by Indians, and
o foll acquaintance with the educational system which has grown up
in the country.

It is obviously beneficial to any Iudlan about to engage in cummerce,
“who esires to rise above the rank of & clerk, that his education should
be specifically adapted to his career, and should also, be carried to the
University stage. The greatest benefit from a high commercial train-
-ing is likely to be received at-pregent by sons or relations of commercial
men who intend to enter the family business; this type was well e~
presented in the Sydenham College of Commerce of Bombay. The
+3¢hool of eommerce should provide teachmg in ghorthand, type-writing,
the methods ot book-keeping and préeis writing and, above all, in
modern English, These subjects may be regarded as cssential for the
‘routine working of an office, but to them should be added instruction
in the mechanism of banking, exchange, and foreign trade, together
with such subjects as commercial geography and. a " dotadled study of
the economic resources of India, There are already iw Tndia a number
of schools of this type, some of which are efficiently managed ; but
‘the majority do fittle more than teach shorthand and type~“uting,
and make an attempt to impart a knowledge of book-keeping that is
of little or no practical value. Most of these schools take she form of

-evening clagses and are frequented by young clerks.

175. Higher commercial education is still in its infancy in India,
and the only institution of University rank that has so far been started
is the Sydenham Collspe of Commerce in Bewmbay, which prepares
undergraduates of the University for the examinations leading to the
degree of Bachelor of Cloramerge, instituted by the Bombay University

~in 1912, Suflicient time has not yet elapsed to enable a definite opinion
to be expressed as to the extent to which the aims of the founders are
likely to be realised ; but so far, the students whe have passed out have
been well received by the I’ombav mercantile community, and have
-obtained employment on much better terms than their contemporaries
who have taken the ordinary Arts ¢ourse. The-college is popular and
it ig likely to continue so, until the supply of commercial graduates 18
in excess of the demnnd. , This cannot happen so long as the Syden-
‘ham College remains the sole commercial educational institution' of
University rank ; bub there is a strongly expressed desire for similar
-colleges in other- parts of India, aihd we think that the other Indian
Universities might well consider the possibility of satisfying this de-
. #mand. Tudustry and commerse are bound to go on expanding rapidly,
and they will be glad to. pay a higher price for more efficient employés.
The practice of more up-to-date methods of budiness and account-
‘keeping is certain to spread into'the mofussil, as familiarity with-modern
trade and industry increases. An alternative University course, in any
-case, has the advantage of widening the educational basis, and, pro-
wided the University ecnuimercial courses gupply as good a training 4o
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the mental faculties as do the present Arts courses, they deserve encour
agement on their own merits, as part of the general educational scheme
.of the country. - The relations between the governing bodies of colleges
of commerce ahd Universities should be ‘exactly similar to those which
“we Have suggested for technological institubions, as outlingd in-para-
oraph 160,  We attach great importance to the co-operation of husi-
ness men' iri the control and this, we think, can be secured in the way
there indicated. .
176.  The provision of teachers for the various grades of education
s deseribed in this chapter is not & guestion that
;';ein‘:l?s‘lrsil;lna:; tteflll':‘ll;:;sl needs. discussion. at “any great lemgth.  For
sducation. - instruction ‘in the; higher branches. of engi-
; neering and technology, we must look to-the
Univergity - colleges -and technological institutes to provide teachers.
They ‘will be trained under the influence of men of high attainments
engaged in original work, who will present their subjects ix a way that
will evoke a real'and abiding interest among the students, and. ensure
that ‘men who: pass through ‘their classes are thoroughly ‘imbued with
a clear knowledge of their subject and ‘of right methods in dealing with
it, .- Sore vf these will be fitted for teaching work by a nabural capacity
for the clear exposition of ideas. It must be remembered that rescarch
and what may. be termed ‘ workshop practice ” are themsélyes the best
possible. trgining for those faculties which a teacher largely uses, and
that in consequence, in the case of subjects outside the ling of general
education, special training schools or colleges are unnecessary -and even
likely to be a disadvantage. Thore is 1ot the least probability that
educational appointments will fail to attract men who have been'trained
for technological or industrial work. Compared with factory lile, the
Uwork of a teacher in-a school or college offers induccments to & very
large number-of persons who prefer a certain amount of ease and iree-
dom, from worry to.the strenudus existence, which is essential to suc~
cess in manufacturing concerns. = Appointments as teachérs will natur-
ally be sought after-by-men who feel that they have some special apti-
tude for such work, and provided suitable gelections are made, actual
expericnce in teaching will ultimately produce the high type. of men
required. :

Tt is'only when we eome to industrial education, whether in organised
workshops er in schools for cottage workers, that difficulties are likely to
arise. The artisans from whom the teachers of craftsmanship will be
drawn, have hitherto as a class been lacking in general edueation and
have learned their eraft on purely empirical lines. ‘We have, howevet,
provided an adequate remedy in the superior inspection staff'and’ in
the trained managers and supervisors who would be placed at the heads
of these institutions. The latter should be specially recruited at first
though'in' the case of schools for iron work and carpentry they may
subsequently be obtdined from the students who have passed through
the proposed classes in mechanical engineering and have obtained some
d_egree of practical experience afterwards. It would be the business
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of these men to train tkeir dwn staff, and experience has shown that in .
a few instances at least they have been able to do it. Skill in crafts-
manship is acquired by example and by practice rather than by pre-
cept, and those who ave Tesponsible for the. training of artisans will -
see that the methods employed are correct, that the appliances in use -
are suitable, and that the instructors possess the necessary sldll to
enable them to show their pupils how work should be dome.

The Control of Technical and Indusirial Edueation.

177. Although we have proposed to place the control of téchnical

and industrial education under the "Depart-

A&::‘rinmtesnt':l; Edoll}:mo:.y ments of Industries, we are aware that, espe-

cially in regard to the former class of educa-

tion, there is a strong body of opinion in favour of rétaining it under
the Director of Public Instruction.

This opinion appesrs to be based on the following grounds ; firstly,
that tne Department of Hducation cannot be digssociated from these
forms of teaching without loss, on account of the importance of method,
with which that department is naturally more familiar than.any other ;
sccondly, that any form of teaching which is removed from the Depart:
ment of Education may lose prestige in the popudar miingd ; ehirdly,
that all technical and industrial training must include some degree of
general edacation, with which the Department of Education is organised
to deal.

178. In meeting these arguments, it must be borme in mind that,

A Tor coiiteat i in the first place, education designed to pro-
D%::lrfment:l ey duce men who will readily find industrial
employment must in any case be very largely

controlled by an ageney which, by its training and constant associa-
tion, is in touch with the industries that will furnish that employment.
Both. in devising educational schemes ‘and in ensuring by iuspection
that they are actually followed in working, this class of agency must
have a predominant part. It is not enough to appoint s man with
an industrial training as an inspector of industrial schools ; he must
throughout, be kept in touch with industries and industrialists, or the
training given will soon degenerate. Speaking generally, the different
forms of technical and industrial education have as their. object either
the training of & man who will ultimately direct industrial operations
or the production ‘of a workman skilled in some form of handicraft.
Of the success of the teaching, the private industria ‘employer inust
remain the ultimate judge: The Department of Industries is the only
Government organisation capable of entering into his point of ‘view,
and the only one with- which heé can readily associate himself. - It is
the only agency of any kind that can correlate the training to the re-
guirernents as ascertained by it.. Almost every educationalist of stand-
ing who appeared before us was in genergl agreement with these views.
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Our conelusions are strengthened by a consideration of the. nature
of the various forms of techinical and industrial eduvation, the necessity
of which has been indicated in our eport. In the case of industrial
schools; where .craftsmanship is the all-cssential fcature of the training; -
the small smount of elementary general education that is"vequired
can easily be supervised by any person of ordinary intelligence, whilst
the feaching of craftsmanship must be provided and controlled by an:
agency which knows fromr practical oxpericnce the type of employé
required by an industry, and can judge il the requirements havé been
fulfilled.. ~This the Fducation Department is not likely to be.able to
do; judgirtg by the results of its past efforts. in:this direction. In the
cage of artisans who are trained in shops, the same arguments apply ;
and it will be eagier for a Department of Indastries to- maintain the

- necessary. telations with railway or private shop managements. -The
superior training for foremen, which will be given ander gomewhat
‘similar condltmns bub ‘to better educated persond, and will involve a
greater amonnt of theoretical teaching, secms to fall into the saine
category ; the only question is whether the theoretical teaching requires
any degree of control by experts in the methods of imparting teaching
generally.. The: danger ef- allowing the theoretical to outweigh the
practical aspect.of the training must he remenibered. - It-must also
not 'be forgotten that the experience of industrial snd technical train-
ing m-oth(‘\l countgies hag evolved its own theories, traditions and expert
teachﬂrs, of which the Department of Industries can n‘akc a.100r¢ tnder-
standing use than the Departinent of Education. The control of the
foregoing forms of education should, therefore, rest with the Pepart-
ment of Industries ; but the advice and co-operation of the Department
of Bdudation should be obtained in respect of general educational

“subjects, both in framing the courses of :instruction and in deudmd on
-the methods. of tcur‘hmJ and. inspection.

It is only where some form of higher theorstical instruetion is needed,
such as that propesed by us for engin and specialised techhologists,
that any "question arises of the participation of the Department. of
Edueation in the eonbrol. Part of the education of engineers and the
entire “training of men for posts of specialised technologists should, we
have suggested; be given in institutions of collegiate rank. Their ex-
pendifure should be administered and their teaching controlled by joint
boards, on which the Department of Industries, the local University
and employers should ‘be represented. We bave already. explained
the relations Whlc}_ should ezist-between the Universities and these
colleges.

179. We desire here to draw attention to the greabt dlversﬂ:y of

) oo practice which has hitherto prevailed in the
m“ss"iyné“%“;sg'al Visit-" methods of imparting industrial and teohnical
- education of all kinds in different parts of India,

a diversity which has unfortunately permitted the existence of much
nefficient or misdirected teaching. We think it necossary, for some

{ime.ab any rate, to arrange for the provision of a system of regular

) 137




visits by specialist. officers of the Imperial Department of Industries.
There is at present in the various provinces no generally accepted tradi-
tion of correct methods in these forms of teaching, and we think that
Liocal Glovernments and Departments of ‘Industries would be greatly
assisted in their efforts to create one, by occasional visits from imperial
officers, whose functions would be merely advisory, and would be con-
fined to placing their notes and observations before the Local Govern-
ments for consideration.  The specialist visitors would form a con-~
venient channel for transmission to one province of useful experience
acqulred by another, and this would: enable Local Governments, while
rétaining complete control of their own industrial and technieal educa~

tion, to proht by the knowledge gained elsewhere. .
L ]
® : . L] .
. .

188



CHAPTER. XI.

Gommercial and Iﬁdustrial Intelligence.

180. In wealing with this questmn, we hiave had the advantage of:
- - perusing two recent despatches of the Govern-
o?;tﬁigg;ceabmmiﬂ.a' ment of India to the Secretary of State; pro-
posing. the re-organisation of the Commercial

Intelligence Department. and the:appointment, which has -since been
made; of an Indian Trade Commissioner in London. These despatches
have amply demonstrated the importance to Government of full and
frequent - information regarding commercial developments and reguire-
ments, and of the malntenance of close touch with such crganisations.
%s: Chamibers of Lommerce and Trades Associations. . We-have also had:.
complaints frem many of the witnesses whom we have examined that
there® exists no clearly defined channel through which information on.
commengial mattery, In the possession of Government can be copmmuni-
cated, whether ]ubhcly or to individual applicants. There is, more-
over, a general feeling th‘tt the collection, careful a.nsdysib and judicious /
distribution of commercial and industsial intolligence is & necessary
fedtiive of Government pohcy both in war and peace. The question
has not- hitherto been so treated as to afford Government a sufficient
‘basiy for the encouragement. of industries in India or for political and
diplomatic action - abroad. - With this end in viow, we ‘suggest a
scheme -whereby commercial and indoastrial intelligence may be or-
ganised on lines that will assist this country to become: befter equipped:
for the industrial striggle.

‘181, In demgmnc this organjsation, we have had before us these
two main points ; first, the importance of having
Hocessity “for collection of 1o information collocted and the statistics
statistics by an  expert
agency. analysed and expressed for public cousumption
: by experts who have concrote idcas as to the
use which-ean bo made of them by practical industrialists and com-
mercial men ; second, the necessiby of adepting a system which will
enable these statistics to be issued in a form that will make them readily
acoessible 0 the commercial public. With regard to the first point,
wevonsider it to-be of prime importance to sist that, where a specialist
department doncerned with industries exists, it should handle the statis-
ties and information relating to these industries. Unless this be done,
irrelevant data will be collected, essential facts will be overlooked, and
ies will follow from inexpert iné erpre\tdtiou of trade terms.
instances have bLoen hmu"ht to our notice in which shalistics
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regarding articles of unlike denomination were added together to- make
totals, and others in-which failure to recognise the meaning of trade terms
resulted in the compilation of figures which were either useless or mis-
leading. - Constant association with the general econotnic position' of
his industry is the only means that will render the industrial specialist
a safe adviser to Government on-commercial matters and enable him
to direct his researches with a view to anticipating possible dangers.
We consider it advisable to emphasise the commonplace that- commer-
cial statistics and intelligence are intended to serve as the basis of an
active policy, and not mercly as 'a means for explaining changes years
after they have occurred. 1f handled by the expert, such-ﬁgures will
‘serve as a timely warning against attempts of aggresgive natlons to
capture our frade, or to determine its direction in their own {nterests.
To-show the value of having statistics collated and analysed by
appropriate specialists, we may cite the Railway Administration Repors
and the Quinquennial Review of Mineral Production as instances
beating differently on questions of administration and. policy.
The information which we include under the head of commercial
and industrial intelligence will consist of the following i~

(1) statistics and ofher information regarding the wovement of
internal and overseas trade;

(2) statistics and other information regarding the productlon and

working of Indian industries ;
{8) information regarding trade usages in Indla, and abroa,d, and
the tariff and industrial policy of foreign nations.

182. Qur proposals relating to the provineial Departments of Indus-
tries contemplate that their Directors should

‘Gollection ol statistics all  yalify themselves as advisers to their Govern~
mmmatlo:gegy.provmcla ments in matters relating to trade and com-~
merce, and we bave proposed that it should

be one of their definite duties to supply advice and information to'the °
publw in regard to exmf@nv or new Industries, Both for this reason, -

and in view of the considerations addueed in Chapter XI1, it is obvious
that they will have to maintain- intimate relations with the manufac-
turers as well as with the merchants of their previnces, and to study
and interpret all the statistica] information which is of use in the con-
duct or administration of commerce. The stafi of each provincial
Dircctor should include experts to deal with special problems, and,
ag. there will be representatives of the departmént in every part of the
province, it will be possible to maintain current and continuous records
of what i8 going on in it

183. The information comprised under the head of commercial and
industrial intelligence obviously includes matters

Control of De’:i“':“':le‘“hﬁi of interest: to Government both on the commer-
commel;c':::"iag_r;mezl WAl cial and industrial sides, as well as to private

traders and industrialists, from:whom enguiries-

may be expected on & wide variety of subjects, mcludmg Tequests for
o °



information on technical matters. If‘our principle be-accepted that the
statistics and. intelligence velating to industries and commerce can be
handled effectively-only by the specialists who conduct the various
forms of research and practical work intended to extend and develope
Indian industries, it naturally follows that the figures for production
23 well as those for.trade should be collested and analysed by theé same
organisation.On-the whole, therefore, there is a distinet halance of
advantage in favour of placing the whole of this werk underthe general
control of the Department of Industries and in the handy of a single
officer, whom we would designate the Director of Conunercial and In-
" . dustrial Intelligence.  In consequence of their imperfect kmowledge of
the working of Government, firms and individuals whe are anxious to
obtain information with regard to trade movemonts, sources of producs
sion, suitable raw materials and techinical processes, will often come
to’ this officer -in the first instance for information. It is, however,
extremely important to keep in mind the hann that may be done, shonld
any single officer give faformation on subjects in which he is not & techni-
cal 6t commercial expeft. < Thus an important fanction of the Director
of Commercial and Industrial Intelligence would be to refer applica.
for. information and advice to the appropriate departments of Govﬂm—
ment from. which these can be obtained st first hand. The Director
should.- be a member of the Impesial Industeial Service whick we pro-
pose ineChapter XKII, and his headguarters should be at Calcutta.

184. ‘We oonsider that spécial commereial intelli.,cnce officers will

be required for Caloutta and Bombay. These

Speclal ﬂf‘ilicﬂrsn:;;ycalcutta two large cities contain trading interests which
i involve such extensive relations with other

provinces and-foreign ‘countries as to render necessary, ab any rate for
gome fime o come, the appointment of special officers working under
the provincial Directors of Industries but communicating direct, when
necessary;-with the Director of Commercial and Industrial Intelligence.
In other provinces the Director of Industries will not have such highly
organised. centres of trade to deal with and should be able, we think,
to keéep himgelf fully in totieh with local rlevelopmcnts, .

185. The bul]< of the mfomlahon mth wh "“Ci’ox Gf Sorme=
. . mercisl and Indnstrial
in which isti ab
flkl i sped e o b o
dealt - with by Tmperial  17OML the pro
agency. special provi e
genee whom we have proposed for C@lcu‘rtu ‘md
Bombay. The remammg gources of statistical information would be
+the Cusboms Department, the Railways, and omar agencies which
wollect these figures at present. They should be pub Nishod without
cominent in. the first, instance by the Director of Statistics when com-
pilation. en an imperial basis is reqmred 3 in other cages by pro
Directors of Industries or by the ather coll g agencies. Th
. .

11 ‘
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will be advised by the expert authorities, imperial or provincial, as to
the form in which the information should be tabulated.  The advice
of local committees of business men will be of assistance in this respect.
The statistics should, where necessary, be interpreted and - commented
on by expert departments, where these exist, or, in their absence, by
the Director of Commercial and Industrial Intelligence or by provineial
Directors of Industries. Tt will be clear from what we have said above
that the Director of Statistics should be a compiling officer only, and
that he should not comment on statistics with which his relations are
merely arithmetical.
186, Information regarding production and employment has been
. i in the past exceedingly defective. Tn the case
Statistics of production and ¢ 1rqyction, official figures have been coms
employment. P % g R cf)n
fined almost entirely to” the main industries,
whose representative associations make it their business to collect them:
Thig is a practice that should receive every encouragement, and Govern-
reent should co-operate with such associations, helping them in the
collection of their figures, where help is necessary, and obtaining their
advice regarding the figures of interest to the trade which Government
collects itsclf. Where no suitable associations exist; the collection of
ghatistics of production should be taken up by Government through
provincial Departments of Industries, to the extent that maysbe con-
sidered practicable and uscful in each case. We recognise the difficulties
that exist, and the necessity of leaving details to be worked out by the
industrial organisation of the future.

Statistics regarding employment, including occupation and wages,
have hitherbo been of little use, partly because labour was not willing
to move freely, partly because the figures were out of date when puh-
lished and were often injudiciously seleoted. In the case of unorganised
industries, the definitions of the various classes of labour were not suffi-
clently precise, with the result that wages appeared to range between
very wide limits, In future, the increasing demand for labour and
its increasing flnidity will make information of this class of much greater
importance to employers. Tt need not always be statistical in form,
so long as it is reliable and up to date. A report that a certain class
of labour is seeking employment in a particular district, if promptly
issued, is of much more use than a statement of the wages it drew last
vear. The information which local Departments of Industries should

be in a position to supply ought to he of more value to employers than
that available hitherto.

187. The effect of these proposals on the way in which information,
especially of a statistical nature, so far as it
is of interest in connection with ‘industries,
should be collected, compiled, published and
sommented on, is exhibited in the accompanying table.
- 142 . °
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Agrieultaral,

Colleeted by - Diractor of Agriculture’or Land
' . Resords, who forwards “to
Director . of Tndustries for
record and use.

|

Compiled by | Director of Statistics; who for-
| wards to Director of Com:
mercial and Industrial Intolli-
. gence for tecord and use.
= Pablished by | Director ot Agricutbure or Land

&

Records (local),

Director of Statistios (imperial)

‘Forcsb,

Rail-borne Trade. Custows

Le
[

Chist Conservator or Consef” |
vator of . Forests, who for.
wards -to Divector-of - Indus- |
tries (local): for racord and
use. *

Director of Statistics; Inspecior-
General of Forests,

Provingial ' Forest  Departmens
(local) Inspector-Gencral of
_ Forests (imperial).

Director of Statistios {irperial)

S
Railways, who forward to Dir-. | Collector-of -Customs, who' for-
ector ‘of Industries for pro-’| - wards to Director of Indus-
vineial totalling, * - tries (focal) for record and ugo.

Director. of Statistics . Dircetor of Statistics,

Dissctor ot Indnstries (provin- | Collector of Customs {looal*

cial)

Direstor of Statistics {imperial) | Divector of Stabistics (imperial).

Collestor of Customs {local);

Commented | Direotor of Agriculbure or Land | Provincial Forost. Department | Divector o1 Indasbrios (local) ‘
ou by Records - (local). - Suitable) (local). ‘Inspector-General of .
Agrioultursl Officor under tle Forests (imperial). Director - of Commercial and ; Director of Contmercial and
Government  of India (im- Industrial Intelligence (im--| . Indpstrial Incelligénee ‘im-
porial). perial). perial).
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Collected by \ Director of Industries

|
!

" Compiled by | Chief Tnapector of Mineg*

F~

Bircetor of
Burvey.

Director of Statistica
., Published by | Director of. Geological
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188. Commercial men have emphasised to us the importance of the:
prompt issue ol accurate erop forecasts. It
would appear that these are not at ‘preseng
altogether. satisfactory, especially those relating to the jute crop, which
presents peculinr difficulties; chiefly: owing to the fact that the bulk of
the crop ‘is-grown in" areas under the Permanent Settlement where:.no
*village records are maintained:  The preparation of forecasts is s highly
technical business which ought to be entristed, as soon as possible; to
the offices of the Agricultural Department, and their value must largely
depend upou the amount of time which Directors of Agriculture and their
staff can devote to the subject. As we have had oceasion .to-remark
elsewher; this: service. is. very much undermanned; and the-accuracy
of these retums may be expected to improve with the development of
the department. - 'We do not approve of the present practice whereby
the Director of Statistics, as compiling” officer; kias to undertake the
responsibility o amendiug the forccasts of provincial officers.: Such a
duty, we consider, would be more appropriately performed by some
responsible officer - with .general expérience .of Indian agricultural -con-
ditions. : {
189, ‘We think that in order to complete the organisation necessary o
provide “the people of India with information
1t vegard to industrial and commercial matters,
the recent appointment in London of an officer
of the Indian Government as Trade Commissioner was a very necessary
step: - e will represent Indian trade interests, and his principal function
will be to stimulate the development of the Indian export trade, by
directing attention-to fresh markets and by promoting. the establishment
of new comtnercial relations likely to be beneficial to India. “He should
‘also agsist the imperial and provincial Departments of Industries by
answering: definite enquiries, ; :
An-experienced officer, who exercised the functions of Indian Trade
Commiissioner'in London for a fow months during the winter of 191415,
under. by no mieans favourable conditions, stated hefore us that the
‘appointment wag ‘greatly appreciated, that produce brokers-in London
‘and manufacturers in the country freely applied to him for information
and advice, and that these references led in many cases to actual business.
There cannot, therefore, be any doubt that, if this appointwent form part,
as we contemplate that:it should, of an organised scheme for the promo-
tion of mdustries and commerce in India, 1t will prove to be one of grow-
ing Importance. The office of the Indian Trade Commissioner should
be in the City of London; so as to'be as close as possible to the business
houses: with, .which he ‘will- chiefly have to deal. Manufacturing and
commercial fitrng in India uvsually find it necessary to have London
correspondents, and there is no doubt that Directors of Industries will
find their work greatly facilitated by the presence of an officer in London
to: whom they can refer ‘whenever necessary. Hitherto such enquiries
have had to be addressed either to the Commercial Intelligence Branch
of fhe Board of Trade or to,the Imperial Institute, and although
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assistance may have been obtained in this way, the field of usefulness
is limited, if only by the fact that neither of these bodics can com-
mand the services of men with up-to-date experience of Indian trade
and commerce.

The appointment of Indian  Trade:Commissioner, like that of the
Director of Commercial and Industrial Intelligence in India, should be
included n the cadre of the Imperial Industrial Service, and it showld
ordinarily be held by an officer of that service deputed to England. for
the purpose. - 'l'he. experience gained by an officer holding this post
should greatly enhance his value when he reburns to India: ., The tenure
of the appointment should usvally be for a period of five years, and,
though ab first it may be held by an officer of-the status of provinecial
Dirvector, we recognise that it is likely to increase greatly in importauce.
The Trade Commissioner should be asgsisted by members of the Agri-
culbural, Forest and Geological Survey Departments, in order to supply
first-hand information regarding the chiel raw products available in
India. These officers should be temporarily seconded from their own
services for comparatively short periods, so that-the knowledge of Indian
conditions in the Trade Commissioner’s oflice may be always abreast
of the times. It is essential that they should have sufficient experience
and status to enable them to give reliable opinions on questions of fact,
and- that they should be suﬂ?cicnt)y,junior to turn their experience to
ugeful account on their return to India’; the appointment of officers of -
about ten years’ service should meet these conditions. §

We are of opinion that the Trade Commissioner should devote special
attention to the nesds of small-Indian exporters and capitalists, who
desire information regarding openings for foreign trade, and assistance
in obtaining plant for their cuterprises. We regard the appointment
of an Indian assistant to the Trade Commissioner, which was made last
year, as a useful step in this direction.

190. The desirability of establishing Indian trade agehcies in other
countrics, such as East Africa and Mesopo-
tarmia, with which there is likely to be consider-
able business after the war, should also be
examined.

181. In addition to the supply of specific information to individual
applicants, both the imperial and provineial
Departicents’ of Industries will be able to
fornish- the public with much useful information as the result of their
enquiries and experiments. Hitherto, this has been attempted either
through the agency of the Indian Trade Journal, by means of bulletins
published locally or by reports submitted to Government. which have
been rade available for subsequent publication by the press” This
practice should beadopted more extensively in future, and to this end
care must be taken to keep in close touch with the press and to ensure
its co-operation, which will, we {eel certain, be readily forthcoming.
“Some witnesses, but not many, espressed their approval of the Indian
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Trade Jowrnal, Others described it 23 mere  scissors ‘and paste.”’
Qur own consideration of the case leads us to the opinien that 1t'should
be digcontinued, and that ail official information should be issued by
the Director of Commercizl and Indnstsial Intellizende in the form of
bulletins baked on information derived from the imperial and provineial
déparbments. In the case of some technical departmonts, the cutturn
of literature may be suflicient to justify the maintenance of independent

“spocial series,  Bulleting should be printed in'a form comvenient for
record, and each should deal with only one subject. They might then
be issned periodieally-in. packets to those bodies and individuals entitled
to-reeeive themn; the list of which should be regularly revised and brought
up to date. To the general public; they should be available 2t a mod-
erate charge, either smgly in groups, or in complete sots.

The question of the publication of any of these bulletins in the verna-
cular and of the selection of the vernacular itself is for Local Governments
to decide:
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CHAPTER XIL

Government Purchase of Stores.

192. Witnesses qualified to discuss the subject were, almst without

. s exception, strongly of opinion . that Govern-

Failurs of existing rules {0 1 eng could do much to assist.the development
secure focal purchase {o . ST, . :

adequate extent. of indugtries in India hy the adoption of a more

liberal policy in regard to the purchase by public
departments of such articles as are, or can be; manufactured in the
country. It is true that the rules regulating these purchases have been
amended from time to time, mainly in the above direction, and it.was
not %o much the preseriptions themselves which were the subject of
complaint, as the way in which they have been administered.

But from the enquiries that we have made, and from inférmation
privately received, we have come to the conclusion that the manufac-
turing capacity of the couniry has been far from sufficiently utitised by
Government departments in the past, and we believe that the somewhiat
radical changes which we now propose will considerably stimulate
industrial progress.

Those of our members who had the opportunity, when working
with the Indian Munitions Board, of scrutinising the indents on the
Stores Department of the India Office, found numerous instances in
which arficles were ordered from England, which could have been sup-
plied by Indian menufacturers equally well both in respect of price and
quality, if the latter could have relied on an established Goverpment
practice of local purchaze. It was also observed that there was a totally
unnecessary’ diversity in orders for the same class of articles, which could:
eusily be avoided by the adoption of standard patterns or types, only
to be deviated frem when there are express reagons for doing so. - Thig
-would reduce the number of individual heads, and would, in many
cases, render it profitable to put down in India whatever special plant
might. be necessary.

The representatives of manufacturing firms in Great Britain who
have established branches in India claim that, with their local know-
ledge, they could in many instances supply the requirements of Govern-
ment much more expediticusly and- more cheaply, if supplies were
obtained direct from them rather than through ‘the Stores Department
+ of the India Office.

No-specific evidence has been forthcoming as to the extent to which
Jodian manufacturers are handicapped in meeting the demands. of
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Government departments, by ‘reason of the unfavourable position i
which .they are usually placed, when competing with tenders received
by. the India Office Stores Department in London. - But-of the actual
fact there is no doubt, The Director-General of Stores is allowed eon-
siderable latitude in regard to the time he takes to-furnish supplies. - He
is thus able $o combine indents reecived from all parts of India and to
purchase.in bulk, whilst the Indian mannfacturer is usually called upon:
unexpectedly to supply small quantitics, at.comparatively short notice.

193. ‘The local purchase of stores entails npon the officer making ib

the responsibility of asceriuining by inspection

that the goods supplied are of the reqmmte

quality, while by sending the indcnts to - the
India Office Stores Department, he is relicved of any troublé on this
account. .~ Frequently he knows little or nothing about the manufacture
of the articles which be has to purchase ; he has scanty means of ascer--
taining their market value; and he is unable easily to obtain expert and
disinterested-advice on such matters. With the exception of the Railway
Board and. the Ordnance Department, no department of Government,.

. it ds believed, was provided hefore the war with an efficient orwamsahon
for the inspection of local purchases, still less of local wianutactures
and without such an organisation it'is obvious that Government ofﬁcers,
could, not: safely enter futo large local contracts.

191 ikd appears to us that, in the interests of Indian industries, a
Shange. requived tn systom radical change should be made in the methods.
of purchase. of purchasing iu India Govermment and railway
stores. . The existing system has been handed
“down from a time when Indis was almost entirely dependent upon
" Europe for manufactured goods ; but it is Lnsmted;to modern conditions
afid has Had a deterrent effect on atbempts to develope new industries
(inIndia. As we have already said, we consider that the prescriptions
-of the Stores Rules regarding the classes of articles that may be bought
in' India are suitable, subject to the addition of a provisien which, we
understand, ds. now under consideration, regarding purchases from
Indian branches of A British manufacturing: firms, The organisation
which we are proposing will ensure that the fullest use is made of these
prescriptions, in view of the progress which has been made, and will
be made- in the future, in Indian manufactures. Further experience of
.the working of an Indian Stores Department may, however, indicate
the desirability of modifications,

195. The possibility. of the local purchase of stores produced in Tudias

: but. hitherto obtained in Ergland, depends

E:"I“:::ég;’lgéaﬁ;:t::::‘:: primarily on the existence of an expert agency

purchase. in- India, ‘which will ensure that the stores

. abtained are of suitable quality and price, and

we think that the same system should be applied to & large proportion

of the articles already purchased in this country. Great economies

have already been cffected by the Munitions Board through the central-
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iged purchase of loecal manufactures, expecially in the casc of textiles;
and it is -2 question for consideration how far the advantages of this
system warrant its. general. adoption. The present system of local
purchase by. individual officers is in any case wasteful, and requires
considerable modificgtions.  Assuming the mnecessity of some form of
centralisation, we have also to consider the advantages. of provincial
versus Iraperial buying and inspection. There are instandes where a
single province has a monopoly, as Bengal has of jute manufactures, or
Dihar and Orissa of steel. There are some cases where the
manufacturing equipment of certain provinces is vastly. greater than
that of others, whose demands are almost equally gredt. There
are other cases where the provincial equipment 18 more encarly
proportionate te provincial needs. Some provinces have local manu-
factures of tools or machinery, which it iy desirable to encourage. If a
purely provincial purchase organisation were adepted without any safe-
guards, provincial departments would be competing against cach other
with eomparatively small orders to {ill, and aganst the imperial organisa-
tion with much larger ones, thereby losing all the advantages of large-
scale purchase and possible stendardisation.  On the other hand, -the
further distant he is from the menufacturer who supplies him, the less
are the advantages of purchage in India to the indenting officer ; and it
ig desirable, within reasonable limits and with due regard to economy,
to encourage the industries of a province by the locad purchgse of pro-
vincial requirements. In some cases; the middle course might be adopted
of arranging for running contracts by a central agency with local pro-
ducers for local supply. Manufacturers in Calcutta, Bombay, or Madras,
under this arrangement, would quote rates for the delivery of certain
-elasses of goods in certnin areas, fixed by agreement with the Controller-
General of Stores, and local officers would fill their requirements. from
these. Such rates might be on a sliding or a fixed basis, according
to the class of arlicle. In any case, some means of mutual adjustment
.and of exchanging information regarding local prices and qualities is
obviously needed. Moreover, if efficiency, whether in purchase or in
inspection, is to be maintained, a certain mivimum staff is requived,
and this statl will not vary greatly, whether the purchases made be few
-or many. If it be unduly reduced, adequate expert knowledge will
no longer be forthcoming, and Local Governments will be accordingly
exposed to the risk of being overcharged and of receiving - inferior
material.
196. No decision can be reached regarding the precise organisation
s which should be employed, or the degree -of ~
~Appintment l;ir:;g:er‘t‘.wm- centralisation which it is desirable to adopt,
until the whole question has been examined
in detail by a small expert committee, with special reference to each
-of the leading claszes of articles purchased, the extent to which they are:
produced in the different provinces, and the facilities with which local
Departments of Industries can euitably be equipped for inspection and
purchase. . For the purposes of our financial estimate only, we have
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found it neeessary Lo assume a system of completely centralised purchase
snd inspeetion ; bub we feel sure that the proposed committee will be
able: to-effect a. considérable degree of decentralisation at the outset,
and. will previde for still further devolution, as the organisation devel-
opes “and 4 ‘settled policy becomes established.

197.. Without anticipating the committee’s conclusions as to how
individual classes of stores should be trested,
our own consideration of the qu»spion leads us
40 the view thut the gencral nature of the future
Drnalnsutlon should be on the following lites. There should be .an
mx}eﬁal Departitient of Stores and provincial agencies which  should
form. part of the provineial Departments of Tndustries. This would set
free individual officers from “the responsibility for the Jocal purchase of
wiost clagses of stores, and provide for expert purchase and inspection.
The imperial Department of Stares should have at its head 2 Controller
General of Stores, with his headquarters at Caleutta ; it would purchiaseé
and inspect stores, and deal with indents received from provincial
Directors of Industries.  In each provincial Department of Industlics,
thue should bie & stores branch, for the control of which, in the wajor
prbvinces at any’ rate, an expcnenced officer would be required, who
~huuld be responsible “for-local purchases, and should wutilise the staff
of th% dopartmertt, as far as. possible, for inspecting and testing the
goads supplied through' him.,

Nature- of itutnre organisa-

Al indents. for stores required by provincial officers ghould come
to the Director of Industries in the fixst instance.  He would examine
them and arfange for the . local purchase and inspection of those ilems
which could suitably be dealt with in #his way. The Director of Indus-
tries would reeeive informstion, as cxplained below, from the Centroller-
General of Btores, which would enable him to form-an opinion as to the
possibility of obtaining more favourable tenders for such articles from
another provinee, and it might be considered advisable in such cages for
him to-arrange for purchase and inspection through the local Director

of such province. The balance of the indents would be forwarded to
the . Controller-General of Btores, 'who would again examine them and
issue orders for the purchase of the remaining Atems which in his opinion
could be advantageously obtained in India. He would, as’ we have
alteady indicated, in some cases enter into running contracts, in pur-
suance of which Directors of Industries wonld be able to purchase from
contracting firms withiout further reference to him. In certain cases it
would be best for him to effect purchases himself, whether under running
“contracts o ‘as-isolated transactions, where the articles could not con-
veniently be dealt with by provincial agency. Experience of local and
imperial sources of supply would soon show what are the Tespective
capacitics of these for meeting orders ; and, in practice, no delay would
be involved in decuimg what items would ha\e to be obtaied through
"r’ho buying ageney in England, which must, for some time to come,
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continue to be the Stares Department of the India Office.  All railway
indents, which are at present sent to the Stores Department of the
India Oftlce, would be pa.ssed through the Controller-General of Stores,

who would deal with them in the same way as with other indents. Ordons
on the firms of any province, whether from another provincial Depart-
ment of Industries or from the Controller-General of Stores, would ordi-
narily go through. the local Director of Industries, though, where cen-
tralised purchase is necessary, it would be in some cases desirable for the
Controller-Gleneral of Stores to deal with local firmg’ direct. ~Under this
system the manufacturers of each provinee would be given the oppor-
tunity of supplyig their own Local Governments, so far as they were
able to do so, as well as those of other provinces in which similar smanu-
factures have not been established. With the Controller-General of
Stores woulgl rest the responsibility of deciding whether indents are to
be transmitted to London or local manufact:me nndertaken. Onply in
the case of heavy machinery and constructional iron work is there likoly
to be any difficulty in coming to a decision. . In these cases much depends
on the designs and specifications, and very highly specialised experience
is required to ensure satisfactory vesults. This has hitherto been
obtained in London through the agency of the consulting engineers
employed by the India Office, and a similar technical agency will have#to
be created in India, if full advantage is to be taken of the increasing
capacity of the country to turn out heavy work. Thesannualsrepdrt of
the Controller-General should include a classified statement of the
articles obtained in India and abroad and the prices paid.-

198. Inspection of local purchases would be carried out by the staffs
Importance of an éfciont of the local DePartments of Industries, where
inspecting staff. they include suitable experts. But the range
of CGlovernment reguirements is so wide and
involves the expenditure of such large sums, that the experts required
for the assistance of provincial industries will be quite inadequate to
inspect all the articles purchased loeally : moreover, to require them to
do so would in some cases cause delay and interfere with their ordinary
work. The urgent necessity of securing economy and efficiency in the
expenditure of the vast sums of money spent on the purchase of Govern-
ment stores requires a very efficient and reliable staff of imperial in-
spectors, including a varied range of specialists, and we wish to point out
that, though this staff may appear at first to be expensive, the cost of its
maintanance will be small compared with. the risks involved in pur-
chasing stores without expert check. The: activities of these officers
would form one of the most valuable sources of industrinl intelligence,
and if, therefore, they are organised by an enlightened departmental head
and arc éxchanged from time to time with officers employed under
Local Govemmen‘cs in the encouragement of local industries, there is no
doubt that the enterbainment. of this staff will be a real economy, both
directly in the saving of money on purchases, and indirectly in the devel-
opment of new indmstries. “We contemplate that-an arrangement will
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grow up of a kind that would prevent undue interference with the pro~
vineia] Directors in the purchase of loeal produets and that consequently,
while the right to ingpect may exist, it will be exercised with judicious
diseretion and ot in officious detail.

There 1s always a natural reluctance on the part of loval purchasing
officers ‘to undcrtake the_responsibility for quality. This feeling has,
in.fact, been dne of the reasong why they have indented on the Stores
Départment instead of obtaining their requircments in India.” We feel
sure, therefore, that' provingisl purchasing officers will welcome the
interventlon of an imperial inspecting staff.

L 1

As we have stated above, we consider that one. great advavtage of
the inspecting staff would be the transmission of information rom one
provines. to another regarding sources of production and improvements
in- manufacture, thus enabling each provinee to learn by the experience
of -others and facilitating more uniform’ progress in all parts. of India.
We propose thab the Contlo}ler-Genem] of Stores should work in close
contact. with' the Director of Comimercial and Industrial Intelligence.
The arrangements for securmg this ob]cct will be explained in Chapter

XXIL
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CHAPTER XIII.

Land Acquisition in Relation to Industries.

199. Many witnesses, represenfing both large and small® interests,
complained of the handicap imposed on Jndus-

g,m%':me?n a%'qui:i'::"g"ﬁ:::! tualpentmlpl iso by difficulties in obtaining land
for the sites of factories and other indus-,

trial concerns, and the surface vights of mines, in cages where mineral
rights are not the property of Government. These difficulties are said
to lie, first, in the trouble experienced in obtaining a good title, in
view of the complicated system under which land is held in cetbain
parts of the country, especially in Bengal, and in the ahsence in some
provinces of an authentic record of rights ; second, in provincial laws,
designed to prevent the expropriation of tenant inberests ; and last,
in the attitude of landowners, who are too apt to exploit - unduly the
neecessities of an industiialist whose choice of the site Jor » new
venture is limited by congiderations of transport, water supply, ete., -
while he is still moro fettered when he desires to extend an existing
factory. There are also often cases where the land required belongs to
a large number of small owners, and when any one of these declines to
sell, his refuzal may render the consent of the rest useless. - We have algo
received complaints regarding the obstinate and dilatory attitude offen
taken up by landowners inne, wotmtmn transfers. Although the indefinite
subdivision of titles in some parts “of Tndia renders these diffenitios

somewhat more acute, they are not, we recognise; by any means pcculmr
to this country.

200. Before discussing the question of State expropriation of private

. property, we will deal with those cases in which

fases ‘;’s"e;:e:emg:'“gh;“’,‘;ﬁ a willing transferor is' prevented by law from
from passing a clear title. passing a clear title. The mechaniam for
. meeting this difficulty will doubtless vary in
different provinces. In the Punjab a transfer to a trader of land belong-
ing to an agricultural tribe cannot be made withont the special sanction
of an executive officer ; and a wide range of relatives and collaterals
possess the right of pre-emption. Moreover, the reversioners of a trans-
feror have, by Punjab customary law, the right to sue to set aside a
transfer made without. necessity. But in this province pre-emption
rights have been already declared non-existent in certain areas adjoining
large towns. In the Central Provinces meaus are being sought for
enabling, under suitable conditions, a transfer of occupancy and ordinary
holdings to be made, when the land is required for nom-agricultural
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purposes. Generally speaking, we consider that, although laws have becu
made to prevent certain classes of persons from being deprived of their
rights in land, even by their own voluntary action, because the cultiva-
tion of that land by, or under the control of, other classes brings about an
undesirable state of affairs, there is no reason why the same measures
should be required for land which would not remain agricultural land
after transfer, We have no hesitation, therefore, in recommending that
provision should be made in local laws, where necessary, to enable
tenants, who are prevented by legal restrictions from transferring their
land or from conferring an absolute title therein, to do so with the sanc-
tion of sbme proper authority, when it is required for an industrial
enterprise, more particularly for the bousing of industrial labour; and this
without depriving the proprietor of his existing rights of profit on such
transfers.

Wa also recommend that Government, as an owner of land, shou.Fget
an example to private proprietors of a liberal policy both in respect Tk,
its rules and of their practical application, in permitting transfers of land =
for industrial purposes.

201. We are unable, however, to supporta proposal which was put
before us, to allow an industrial concern desirous
of acquiring Jand to call on all persons affected
to put in their deelarations of all titles or in-
terests in the land within a certain time, any
subsequent claims being barred. This proposal would, we think, inflict
hardship on ignorant title holders, pardanashin women and absentees,.
who are often themselves unaware of the precise extent of their rights.

Proposal for compulsory
declaration of rights objec-
o tionabfe.
.

202. The main question which was pressed on our attention was the-
. desirability of a more uniform interpretation
.’,‘.f“:;‘i,'f.?“,?’ﬁ"}';&!,‘;‘{ﬁ:ﬁ of the expression in section 40 (1) (b) of the
concern under_section 40 Tand Acquisition Act, which refers to the
of Land Acquisition Act. acquisition of land for a- Company, that a work

* is likelv to nrave nsefnl +n the public.” The interpretation put on the
wording of section 40, as indicated by the purposes for which this part
of the Act has been used from time to time, seems to show some uncer-
tainty as to the class of case to which it should be allowed to apply.
There appears to be some division of opinion among legal authorities
as to the circumstances in which the Land Acquisition Act can be fairly
used by a Local Government on behalf of an ordinary industrial com-
pany. We are not sure, therefore, whether the Act needs revision to
cover the recommendation which we make below.

The matter was carefully considered by the Bombay Advisory Com--
mittee, who suggested the following formula as a guide to Local Govern-
ments in the exercise of their discretion as to acquisition on’behalf of an
industrial concern:—“ When . . . such acquisition is indis-
pensable to the development of the industry, and . . . the devel-
opment of the industry itself is in the interests of the general public.”
From this proposal there was found, én discussion with the commitéde,
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to be at least one dissentient, who was inclined to hold that any such
proposal for compulsory acquisition should be submitted to the Pro-
vincial Legislative Council, or at least to a specially constituted com-
mittee thereof. The idea of procedure by private bill in such cases was
also discussed. These suggestions relate rather to the mechanism
through which the Local Government should exercise its diserction, than
to the principles which should guide it in forming its opinion, and we
therefore think it unnecessary to consider them in detail here. We
would recommend that the formula proposed by the Bombay Advisory
Committee should be adopted with the following modifications :—

The Local Government may acquire land compulsorily frém private
owners on behalf of an industrial concern, when it is satisfied—s

(1) that the industry itself will, on reaching a certain stage of devel-
opment, be in the interest of the general public;

(2) that there are no reasonable prospects of the industry reaching
such a stage of development without the acquisition pro-
posed ;

(3) that the proposed acquisition entails as little inconvenience to
private rights as is possible, consistently with meeting the
needs of the industry. In this connection we wish to draw
patticular attention to the desirability of avoiding, as far as
possible, the acquisition of areas largely coverel by resi-
dential buildings.

We also propose that, on the recommendation of local hodies, Gov-
ernment may compulsorily acquire land to provide fresh sites for indus-
tries, which it is necessary to remove on samtary grounds, and for indus-
trial dwellings., Further, when Government considers an industrial
undertaking deserving of substantial assistance in other ways at the
public expense, especially when it adopts such a course as an alternative
to carrying on the industry itself, there seems no reason why land, when
necessary, should not be acquired compulsorily.

It should be a sine qua non that, in all cases where land is acquired
compulsorily for induatrial enterprises, arrangements should be made
to offer cultivators or house-owners so dispossessed suitable land in
exchange or part exchange. Such a course will mitigate more than any
mere money payment the hardship and sense of unfair treatment caused
by expropriation.
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_CHAPTER X1V,
" Technical Assistance o Indusivies by Government,

oo T
203 Tt'ig necessary: bo indicate in somewhat -greater detail the
special necessity which cxists in India for direst
ﬁf;::‘";? p':!:cyadgf"glgmg Government participation in the inttiation and
: assmanee {0 industrialists, . improvement of industries by expériment by
: advice . and. help, and whére necéssary, bv
éxample. . We . think ‘that in the peculiar cireumstances existing - in
this country, ‘any Imitation of the functions of the State in accordance
with the punuples laid down by Lord Morley, which we have quoted: |
in Chapter VIII, will render our proposals of liftle benefit to Tndm"l:
~and ‘will also. detract largely from their gencral usefulness.
"The tisks to which private enterprise is exposed in India or elsc-
" where, when embarking on industrial work in new dircetions, are pro-
verbial. " India, however, posscsses one great advartage; the ‘new
- industries o progesses that may be started here are almost always old
industrics or processes in other countries, though they way requirs
modifications to suib them $o Indian conditions. On the other hand,
“the country’s lack of industrial orsanisation, of private consultunts
and’ “pecmhst@, of informstion on the industrial valie of raw matetialy,
and of experience in ‘the way of approaching industrial problems, sre
sexious obstacles, especially to the smaller-scale undertakings. Under
‘present Indian conditidﬁs, this clasy of organised industries has great
possibilities and s in: cvery way well suited to Indian cnterprises in
“:mosti parts of the country. But the Indian investor is most relustans
o visk his money in undertakings of this sort, unless they relate o
indhistries " which . ave  already established and practised exbensi
Of the readiness to invest mosey in industries which can alveady ¢
. mumiber Jof successes, we have had abundant evidencs ; indeed
~.-endency has had the unfortunate cffect, in some instances, of creativ
“mote individual wodertakings then the. industry ecan support. This
seems, at any rate, to indicate that there is capital seeking industrial:
outlets, ‘and’.thet the directions in which it can be cmployed fi
present from fhe péint of view of the Indian invesor, ingul
We are further confirmed in thig view By the freedom with which money
is. forthcoming for- néw ventmeb whers the management has earnid,
public confidence. , b
204, If we are te suggest the way in ’Vhlch Government assistanes
can besbt be given, it Is important for us to
D’ﬂ:ﬁlg:sl:’éﬁzﬁ?:m % understand the difficultics of industrialists who
) engage in'new undertaldngs in Tudis, especialiy
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on o small goale. The smaller industrialist, whoether Indian or European,
who is thinking of taking up a new venture, seldom has the advantage
ol a name which commands the confidence of a wide seclion of investors,
or the support of large resources of his own; and he is thus not in a
position to engage the assistance of cxperienced technical advisérs in
his preliminary investigations. The knowledge of the industry which
he possesses 1s more often than not mcomplcte e may. have fami-
liarised himself with it in actual operation in another ‘country ; but to
start it in a new field demands greater practical expetience a.nd skill
than he bas usually acquired.

But even in the cage of the larger undertakings, where fund.s, are -

fufficient to engage expert technical adviee, the -following diffieulties
often ocetir t—

(1) There is frequently some uncertainty- as to the quality ‘and
quantity of the raw matberial. At the outset, it may ap-
. parently: be abundant at rveasopable prices; but directly
any demand for it i¢ created, the supply falls off or prices
uniccountably rise. It is, therefore, difficult to frame a
safe estimate beforchand on this point, simple as it may
deem.

(2) The indystry may involve the training of labour to carry on
its operations, and this may entail a wery copsiderable
* initial outlay, ddding greatly to the coat.
{3) Country-made articles competing with foreign imports are
s always looked upon with suspicion, and generally have to
be sold at a much lower price to command a market, even
when the quality is equally good.
{4) When success is attained, rival enterprises are immediately
started, the trained labour is enticed away, the cost of the
material is sometimes enhanced, and competition, possibly
in & weak market, has to be faced, with: the result that the
monopoly upon which a new enterprise must count to_ re-
coup cxtraordinary initial oxpenditure rapidly vanishes,
and profits are reduced to a level at which only those can
work successfully who have benefited by the work of the
ploneer without having had to pay for it.

The cautious individual realises these risks and refuses to be temp-
ted into new paths. Those of a more sanguine temperament or with
less experience are attracted and too often come to grief.

Some of the difficultics which we have enumerated shove are com-
mon to new industrial efforts in all countries, and cannot be eliminated
in India.. But the Government organisation which we propose will
at any rate ensure technical advice for the small industry, and adequate
economic and scientific data for all classes of undertakings. This will .
furnigh. industrial enterprise of all kinds from the outset with much
better prospects of success than in the past. We believe that public,
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complebely changed in regard to the permissible lirmits of
State activity, and that the grant of such assistance as Wo propose is
argently demanded. v
9205, We have alveddy, in previous chapbers, explained our views
regarding the means of providing ‘industrial
regearch and the results that ave likely 4o
follow {rom it. We think it desirable now tio
explain the meaning which we attach o the terms * pioneering® and
“+ demonstration,’” when applied to Governmeont industrial undertakings
startec for the assistance of industries. These two cxpressions are
often used as. if they had the same meaning, and with the vague idea
that they cover the whole field of Government assistance.  In any
cage,” they reprcsent the greatest departure from the old - laissez-fair:
standpoint; and it 1s for these reasons that we consider it advisable
- to. describs the actual methods which  these terms are intended to
denote, and the limitations to which these methods should be subject.
By “piorieering ”’. we mean the inception by Government .of an
: industry ‘on a small commercial seale, in“order
to ascertain and overcome the initial difficulties,
and’ discover: if the industry can be worked at a profit: It must, be
rlearly understood that Government should only undertake the pionesr-
ing of industries when private enterprise is not forthcoming, and that,
as a-geteral-rdle, Government participation should only be continued -
$ill the object with which the operations have heen started has been
“fully attained. By this we do not mean that the Government factory
shonld ‘necessarily be closed down, as soon as a private individual or
company is willing to take it over, or it has reached some degree. of
commercial’ snceess, The opportune motent can be decided: only by
a full review of the circumstances of the case, and in some instances
it will be found that the new.industry is capable of development far
beyond the initial stages at which it is profitable, before the withdrawal
of Government becomes imperative in the interests of those who have
invested, or are anxious to invest, capibal in the new industry,
Purther, a Government factory whieh has successtully passed through
. the pioneer stage will often prove a useful
training ground, both for the men who are to
control the industry in the fubure and the workmen who are to be
engaged in it 'This leads us to consider the snggestion made by sorme
witnesses, that Local (lovernments should establish and manage what
may be convoniently. termed -« demonstration facbories.”” - The . objects
might be either educational, in which casc these factorics would servs
as_schools for the training of men as operatives, foremen ‘or managers,
under strictly commercial conditions; or, in other cases, the primary
idea would. be to show how to improve local industrial practice. - As
cxamples of the first, we may cite a glass factory, in which the training
of operatives would be the raison d’etre for its existence ; of the sécond,
a silk-reeling and throwing house ‘to demonstrate the advantages of
. modern methods of operation on a factory- scale, in comparison with
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{lie . existing indigenous cottage methods. These factories would. be
the counterpart in industries of the demonstration farms established
by the Agricultural Department. In actual practice they would be
required prineipally in connection with the development of cottage
industries, and we allude elsewhere to their necessity as a part of

scheme for the training of hand-loom weavers. If the object with
which each factory of this class is started be kept strictly in mind, there
can be no doubt that, so long as it fulfils its primary funcbion, it muist
prove uvseful and can in no sense be regarded as hke]y o interfere - with

thie Geveloptient of private enterprise.

06, Starting with this preliminary statement of our views regardmg
Division of industries inte 00¢ attitude which should be adopted by Gby-.
“ cottage,” “‘small erga- ernméent in rendering assm’canpe to .induatries,
nise® and *farge orga- we may now indicabe the different ways in

;
nised * industries. which action can be taken and the various -

methods by which the machinery that we have proposed to create can
be brought into direct contact with industries. We have now in India
two industrial systems working side by side, covering respectively i~

(@) Industries carried on in the homes. of the workers, which we
have designated as * cottage industries.” In these the wcale
of operations is small and there is but little -organisation,
#0 that they are, as a rule, capable of supplying only logal
needs.

(b) Organised industries carried on in' workshops or factories, .

which vary in size from simple rural factories, carrying out
a single operative process, to the big textile mills and
engineexing workshops, employing thousands of hands and
possessed. of a complete organisation both for manufacture
and Grade.

These organised industries may be subdivided info two olagses,

In the case of the first, the interests involved are mainly of a provin:
_cial character: In the case of the second, the industties have markets

extending far beyond the boundaries of a single provinee or” even of
India, and their inception and management give rise to questions of
inter-provincial or even international trade, which can Dbest be bandled
by an imperial organisation. As examples of these two classes ot orga-
nised industrics, we may cite, as belonging ‘to the first, engineering
workshops, tanneries, sugar factorics, rice mills, some texfile mills,
ccment ‘works, glass works, wood distillation plants, distilleries and
breweries, and the majority. of the miscellaneous workshops engaged
mainly in manufacturing for a local  market. . In the second class will
be included industries uswally carried: cut -on a very large seale and
involving very high capital -expenditure, sych as *“ heavy ™ chemical

»

works, iron and s‘ceel wuorks, electro-metallurgical and electro-chemical .

works, ordnance factories, factories for the manufacture of explosives,

and the larger metalliferons mines with their associated metallurgical

works, ; .
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It will,” we think, Le obvicus from  the outsel, that each of these
systems will roquire separate treatment, and the manncr in which they
can be dssisted will be most easily explained by a réference to examples
_®hich have como 0 our notice.

07, As xevams cottage industries wé need add but little to our
: remarks ‘in Chapter XVII. The workers are
Pe!p o eottage iadustrles, usually uneducated and without :a knowledge
ot anythmg"regard.mv their trade; exeept what can be acquired locally.
Their lack of education denies them acesss even to the most clementax\v
technscal literature, and they can be. influenced only by ocular demen-
strations in ‘their own neighbourhood. Had thewctivities of the Agri-
oulbural . Department boen confined to laboratory -experiments or pot
culbures, they would have had but little influence on the cultivators
~of the country.  We found in Madras that the hand-léom weavers
“hid beeri greatly influenced by the peripatetic weaving parties which
are .at. work there, and ugeful results have been obtained in Mysore
" by sending round a skilled blackemith and his assistant, provided with
suitabla tot\ls, o teach the village artisans improved methods of smithery.
gﬂ)wmg $o-their lack of-contact with the outside world, new ideas do not
readily, occur to these small workers, and they ean receive mapeiial
help from the supply of new patterns and-designs; an-example of which
" wg saw ab the: Amarapura Weaving School near Mandalay, where the
populatity of “the school was almost entirely due to the new designs
introduced - by the -Superintendent, Much useful work can he done
by bringing t0"the hotice of artisans labour-saving. devices, or ‘even
such ¢omplex pieces of mechanisin as the jacquard machines for. weaving
intricate patterns on hand-looms. “The processes employed by nietal
workets -are especially - susceptible of improvement in this way. In
most: parts of the country they are ignorant of the use of patterns for
casbing work and of the advantages of stamping, pressing and spinning
metal. - Where considerabls colonies of these arbisans exist, their status
can be raised and their output greatly increased by the cstablishmeont
of small- auxiliary factories employing machinery to carry out . opers-
tions which involve much time and labour when earried out by ‘hand.
. These may be started by private individuals, by Government, or by
co-operation among the artisans themsslves, assisted by Governmont,
Some attempts’in this divection, we found, had been made in Madrds,
“Nagpw and the United Provinces ; but equipment was lacking and the
attempts were not properly carried through. The extent to which co-
opera‘clve working can be introduced among ariisanshas not ‘yet been
invesbigated; and we have alluded to this subject in Chapter XVIIL
Intowns and cities ‘where there is a public electric supply, the use of
electro-motors for: driving smallmachines . has been but very slightly
encouraged. 'We have not ‘the leags doubt thist they will wltimately
prove 1most helpful to the artisan and will greatly favilitate the intzo-
duction of ‘a more organised system of production. = Finally, we have
to draw attention to the urgent necessity for mtxmlummr bebter yethody
fmaristing ihe outtuin of cottage industries. In this masber it would
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. evidence to-show that it is only the initial difficulies connected with
the organisation of such work, that have debarred India from  parti-
cipating in similar advantages. .

appear that Japan has been sméularly successful, and we have gathered \

208. In the-case of the existing larger organiged industries, there
Help 1o largo or 4 will seldom be any call for technical assistance,
g oreanised: a4 they are under the coutrol gf competeut
' experts, who will only look to Government to
conduct scientific rescarches and to provide accurate economic -data,
including such information as it will be the duty of the Comfhiercial
" and ‘Industrial Yutelligence Department to supply. In the inception
of industries of this class which are new to India ot to a particular area,
Government can render much assistance, both by way of conducting
preliminary investigations regarding the raw materials available, the
conditions under which the industry may be carried on, and the markets
open to its products, and by the supply of technical advice in regard
to the location of the factories, the design of the buildings, the arrange
meuts for water supply and the selection of the machinery to be ‘employed,
To carry oub this work, the sexrvices of industzial experts, who wonld
be mainly mechanical engineers with special industrial experience,
wotld be necessary ; and the imperial sclentific servicesswould be drawn
upon to pravide the more highly specialised forms. of, svientific aed
technical assistance. Preliminary enquiries will frequently involve the
_examination of vaw materials by an analytical chemist, and, in each
province, there would be required at least one man drawn from the
Indian Chemical vamc, with a stafl of assistants and a properly equip-
ped laboratory, to deal with this work and to advise on ordinary local
questions such. as the quality of the watex supply, the calorific value
of the fuels available and the disposal of refuse.

209. We have already emphasised the importance of small organised
. industrial undertakings, and have explained
Help l\;nzz\s;::'lie:rgamsed the difficulties which confront them and thé
" reasons why they have so largely failed to
attract support. The Indian industrialist operating on a small seale
frequently embarks on a venture, being imperfectly acquainted with
the nature of the business, and, at the very outset; handicaps himself
by laying out his limited ca,pital on unsuitable plant and machinery.
There are no consultants to whom he ean go for advice] and ‘usually
he copies blindly what he has seen working somewhere else. It ig desir
able to provide competent technical assistance for such a man...To
furnish some idea of the scope and variety of work in this direction
which 4. Local Government may properly undertake, we have tabulated
4t the ¢nd of this chapter the technical assistance which may be rendered
to industries, provided the Department of Industries i3 equipped with
& suitable staff, many of the members of which would be drawn from
the imperial servics which we propose.
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210. Tt i obvious from an cxamination of this table of industries

that ‘a considersble. number of experts  are

necessary to advise what should be done, if

; each undertaking is to statt under favourable

conditions in respect of plant and of methods of working. Tt “cannot

be too strongly emphasised that in a éountry like India, whete & very

high return is-expected on capital, every possible care should be taken

over the preliminary enguirics and in the preparation of tho plans; to

secure. the highest degree of efficiency compatible with the conditions

of working,  The saving of labour is not always a matter of importance,

and it often happens that nothing is to be gained by the adoption of
absobutely antomatic plant ; but, on the other hand, it. is essential that

the efficiency of processes of conversion or extraction should- be as com<”
plete-as possible, and that there should be ‘no avoidable waste of raw
materialsor. accumulation of useless by-products. Many of the failures
of the past have been due to neglect of these important matters.

An- experienced ‘Director of Industrics would have no difficulty in
deciding what type of éxpert is required and at what stage he sbonld
‘e ealled in.  For some industrics the Tmperial Government . should
retain-such inen in its gervice, who would be deputed to-assist, provin:
cial -undertakings whenever :necessary.. Occasionally, the mater - in
hand mhay necessitatc the engagement of experts o' deal with = parti-
culat problems ; *but, as Has been alveady said, the majority of .cases
will simply involve the introduction into India of the most advanced
practice in Europe or America. = Such knowledge is usually in the posses-
sion of firms who have taken up the manunfacture of the plant requived,
and the expert. advice can be obtained by calling for tenders to comply
with specified conditions. The staff of the Local Government must
be'in a position to prepate the specifications and be capable of deter-
miping whether the:tender submitted complics therewith satisfactorily.

" 'Where considerable preliminary research is necessary, or where the raw
materials have to be subjected to defailed examination, i may be anti-

" cipated that the officers attached to technological institutes will be
able to: render useful service, and, as these institutes develope, they
may be expected to supply in India itself the class of men who wilt
ultimately become specialists in the various branches and ramifications
of technolegy, . .

211. In addition to rendering assistance in the starting of new in-
dustrial - undertakings, extremely- useful work.
can be done by Governmernt for many years to
 come, in helping the owners aud managers of
small power plants to.maintain them in good working condition. - We
were particularly struck with what has been done in this direction in
the Madras Presideney - in respect ‘of the numerous small pumping iu-
stallations; rice millsand other power plants which have been installed
in Tecent years, chiefly by reason of the assistance given through thie
local Department of Incustries. The necessity for this- kind of assist-
Anee in a country like Yndip, whove the use of machinery is so liftle
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developed, becomes. the more apparent, when we remerber that even
in England, the owners of steam boilers established sixty years ago,
and have voluntarily maintained ever since, what is known ag the
Manchester Steam Users’ Association, whose object- is, by competent
and seientific inspection of stearn plants, to prevent boiler explosions.
What is found. so nseful in England in respect of part of the equipment
of a factory as to be carried on by a private association, will be found
of gredt advantage in India in respect of the whole equipment. -

212; In our chaptér on the industrial defirioncies of India, we have
. . given some. account of the ~work which will
’“d“s‘i:,:f;m‘:;“‘;:“““a‘ " have to be done to place India‘on a firm basis
) of economic gelf-sufficiency and of gelf-defence ;
and it is clear that, from this point of view, there are strong arguments
ior a policy of direct Government assistance in respect of cssential new
industries. We contemplate that only in exceptional circumstances
will Government itself carry on industrial operations on a eommniercial
geale ; bub it is necessary to establish and maintain” Government fac-
tories for the manufacture of lethal munitions, and to exercise some
degree - of control over the private factories upon which dependence
will be placed for the supply of military necessities. This, in -most
cases, could be obtained in return for gnarantees to take over a definite
proportion of the output, and should be exercised only to epgsuresthat
adequate provision is made to meet the progpective demands of the
country in time of war. The methods which will have to be adopted
to secure the establishment of such industries would naturally vary
with the conditions under which cach will have to be carried on. . The
degree and kind of aid which would have to be furnished, would largely
depend upon the extent to which their prodnctions can be disposed
of through the ordinary channels of trade. In some instances, the con-
ditions may be such that the expense of production will always éxceed
- the cost at which articles of similar qualiby can be imported, and in such
cases the industry can only be maintained by the grant of direct finan-
cial assistance or by the indirect operation of protective duties. In
those industries. which it is desirable to start and maintain on military
grounds, the responsibility for action must lie entirely with the Imperial
Government, who would naturally invite such assistance as Local Gov-
ernments can usefully afford.

Besides industries essential to the safety of the country in time
of wat, we have mentioned others which will be of ¢onsiderable econo-
mi¢ importance and add Yo the industrial strongth of the country in
peace time. The natural resoutces of India ave capable of furnishing
the taw matberials: of many industries which do mot now exist in' the
country ; but knowledge regarding them is by no means complete,
and there i3 no fund of accumulated experience. - We have already
explaincd, when dealing with the question of assistance by CGovern-
ment t6 the large organised industries, what forms this assistance may
suitably take. The actual inception of these undertakings will- usuallys
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be. & matter for private entexpm , ahd the necessary. assistatice can
usually be. afiorded by the Jocal Departments of Industries, with the
help, in- some inﬂtanccs of imperial officern; but they . will sometines
be of such .mpm tanee to the country gencmﬂy, and: requne the emplm"
mnnt by Government: of so cmtly and specialised an a?ﬁzlr‘v to work
out the preliminary data, that it will be beyond the scope of gy Tiocal
Hoyernment to do sl that is needed. A potent means of aid in the cage
ofindustiics preducing  syticles required by Government would be
guarantéed orders, and these can be. arranged for on the fullest seale
mﬂy by Lae Lupcim] Giovernment. ;

213, 'J.he fovenomg description of the methods to- be adopted by

¢ e Government in assisting directly in industrial
g:ﬁ:‘mﬁ:{‘ (:leqf':lllrﬁeld(gg development. will sho_w the necessity of an
sbove duties, extengive adininistrative  machinery. Nearly

" every provincial -Covernment has set about

"sta.bhb,un“ o Department of Indvstries; and the bulk of the executive
work will nmtumlly fall to these departments, which should have .at
“their heads experienced  industrial experts. They will require in most

of “the provinces a large staff of officers with special - qualifications.
Those directly agsociated: with organised industries would be men -of
sclentific attainments, who have specialised in mechanical engmcering
S owith € VIeW to. it techmological apphmtmns, whilst a staff of slkilled
and, expemenced eraftsmon, would be required for the assistance of
- cottage and minor industrjes. Alveady in Madras it has been found
necegsary toappoint district officers in-places where industrial devel-
opments arc proceoding dpace, in order to provide for the efficient super-
vision of new undertakings, and to ensure promipt sssistance to those
ib_operation, -whenever accidents oceur or difficulties evop up that are
beyond the capamtv of the rhanagement. The volume of such dutiss is
sapidly increasing, and - may. probably grow even faster under the stimu-

tus of the measures which we propose in this repors:

214, Whils we contemplaﬁe the utmost possible decentralisation
we have shown that some sharce in the divect
assistance to industries by the State will have
tobe taken by the Imperial Government.
The exact live of demarcation will; to some extent, depend upon the .
degres: of provineial auntonomy accorded to local administra.ti&ms; but
it is obvious that the imperial department ghould exercise supervision
over research work ; that it should he responsible for the conduct of
Cinvestigations of general interest to the greater part of India; that it
should exercige control over Govertment factories and such industrial
undertakings as are necessary in the interests of natiomal safety, or
. ‘the scope of which brings them-outside the range of the equipment
s W1‘uh which  previncial Departmenﬁs of Industries will .ordinafily be -
provuded and, finally, that it should watch over provincial adminis-
trations i order to sccure the maintenance of a uniform industiial

pohcy :

Fuﬁcﬁnns of Imperial
Government,
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Ezamples of industries that might be aided by provincial Departients of

Industries.
" TrosNiesn werr REQUIRED TO J
. NITIATE.
Sevizl . ! Io general chargs
No. | Name of indus- 7 plavatlon. | of working
Y. ﬁuenﬂﬂc | Engineers and after stark. .
. advisers, | Experts,
T
1 | salepetre o Ba\,l(‘r'ln\oglsb | Engineer («) .| (@) To epeeL’\lme, Chemist.
 Chemist. dus(gn and ndvise
as to factory
plant. b g
; : |
2 ) Qlass . | Chemist, Min-; Group of ylass | (B) Vide Appendix | Tralned ~generok
eralogist. +speciatists (B). . glaes egpiort.
8 1 Ofl milling 1 Chewist < . | Bngiueer () e Dmewnmuss- Chemist.
| | o3 of pil seed
: i Spoelalist () & mand a)md.ﬂ i
. 1 knowledge in
i | FOTOL enge,
40 Matehos ., . i'Jimhl:\’ expert (d) | (@) Tiporial Korest) Praiied expors.
! .
2 { Speeialist {g) b, (e) Wil advist as
i to goloction and
J ' ‘\ working of plant.
6 ) Fiowr awd vice | 5@ { Togincer (a} $ W Tingineer.
I mifling, 1 i e
I Pumping plant. : Geologish. . : Tongimeer (a1 . " Mechanic.
7 Iand woaving | - Weaving © spoclas . Master waa:mr.
I | et .. P .
$ | Tauniog . I"Ghesist© for | Forest axpect for J(f) Bxports  for | Tanner.
( tapning mate- | materinks, {4) Taw  materials
Tlals. Bxperts (). . an diffexent
kinds of leather.
9 Leather wark . Vi ‘ Iﬁxpcv}ls {aubordi- Bouln. ;uddlcry Business man.
natej.
i anm\ ankd hags. }f
|
10 Iru\h and fish | Agrfeullural or | Cunning inll (g) Wil belong to | Bxpert,
| g figherics  ex- . the dopartments
; perba. (N in fuestion.
1 Drass wotk . 3 Eaglacer () . . = Mechanie,
} Lamp making,
12 | Pottery . + | Mineralogist . | Engincer {u) | . Ceramic expert.
| | Yixperts for kiln |
j makingasd cera- |
| wmic wupufacture, |
13 Ecmp making . | Chemist . . | mngineer . ; ,' . Chemist and
, Boap boiler.
14 “E szontial oils . Do. . . | Distillation cxpert o Chemist,
15 iWnod Aistilla- Do. . . | Forest oficer . . % Do
1 thos Engineer (2) 2
10 : Dyeing . . | Dye chemiss . - - Do.
:
- L]
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' CHAPTER XV.

Miscellaneous Poihts dt"Government Law and Practice
affecting Indusiries. )

. The Employment of Jail Labour.

215. In the past there has been much complaint by Chambers of
- . i Commerce and private firms about the unfajr
e Lok ¥ polley, competition of jI;il industries, and regulations
have been ‘made to prevent-their underselling private manufacturers
in the open market. . The guestion of suitable cmployment for prisoners.
in jails has never been properly examined in reference to its sconomic:
aspect, and no general policy has been framed for the guidance of jail .
departments.  As a matter of fact, most provinces follow morc or less:
the same- lines; but apparently the work which is actually dome in
jails depends very largely upon the attitude of individual Jail Superin-
tendents. - Bri¥fly, jail industries are necessary to keep prisoners em-
- 'ployed, to recover as far as possible the cost of the upkeep of the jails-
by the sale of the produsts of their labour, and to teach them a trade -
by which they may camn an honest livelihood, when they are once more
~free men. - : .
- 216. Injail industries, only manual labour should, we consider,/b@
g allowed, and they should be so chosen thab
the labour-put into the finished -goods repre-
e e sents the major portion of the cost of produc-
tion. . The gstablishment of power factories inside jails and the exten-
sive employment of machinery we.regard as undesirable, and the com-
plaints ‘which we" bave received concerning the competition of the
woollen mill in the Bhagalpur jail and the cotton mill in the Coimbatore
jail are reagonalble. , We think it is desirable that the guestion of the
employment ‘of prisoners in jails should be considered by experts. A
careful serutiny of the requirements of Government departments would,
we believe, show that Jails could supply their needs to a much greater:
extent than has hitherto been. done. There is an obvious tendency
in- jail administration to regard with favour the development of jail
industries with a view to large receipts, . The-abuses to which this
poliey is liable might be counteracted by giving the provincial Directors
of Industries and their advisory commiitces some voice in the matber,

" Nature of industries which
should bz adopted in jails.

~ . with power to make recommendations to the Local Government.’

’l‘l‘le trades at present cairied on in jails by habitual criminals belong
very lurgely to the type of cottage industries, with which their products
5 £ %
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frequently compete, This scems in many ways undesirable ; and fur-
thermore it is almost unknown to find a man who has learnt such an

industry under jail conditions practising it on return to liberty: ' If

the hereditary carpet weaver understood what was going on, he would”
protest as emphatically against jail carpet factories as' Chambers of
Commerce have done against power cotton wedaving in jails.- As -a

matter ‘of fact, his protest, though silent, is effective. THe. renders it

dmpossible for a released prigoncr, no matter how gkilled he may be ag

o carpet weaver, to practise his trade, and one of the presumed objects

of jail administration is thereby frustrated: Cottage industrics are,

moreover; comparatively light and pleagant occupatlons, and should

be, though it is doubtful if they are in all cases, reserved ot weakly

pﬁsoners. The above remaxks do not, of course, refer to the inmates

of reformatories or Borstal jails.

The Prevention of Adulteration;

217. We have examined with considerable care the arguments for
and againgt legislation to prevent the adultera-
tlon of articles intended for local consumption
and. of prodnee for export. The case of foodstufls for local consump-
tion presents few difficulties, for public’ opinion is agreed that; so fax
a8 these are concerned, their adulteration should be pumsha,ble by
Iaw. In the United Provinces, an Act has beenin forces for fome years
penalisingthe adulteration of food and drugs, and legislation in' other
provinees js following similar lines. . The ad_ult«_aration -of ‘drugs.is, how-"
ever, much more difficult to deal with, and it is doubtful if legislation
is likely to be very effective in this direction.. The' organisation for
enforéing the existing Acts requires considerable strengthening; at
present it exists only in certain municipal arcas.

Food and Drugs.

218. As regards raw produce for export or local manufacture, the
balance of commercial opinion iz that legicla-
tion would not be likely to effect any improve--.
ment in the present state of things. Tlere can be no donbt that the
veal Ternedy lies in the bands of the buyers. This has ‘been clearly
proved by the improvement in quality of Indian exports of wheat since
s the introduction of the 1907 wheat contraict of
Wheat. - the London Corn Trade Association on a basis
of twd per cent. admlxture of other food grains, but free from dirt.
This contract has, we believe, cansed no. trouble with selleis, and it
- appears to us that ‘its provisions- might be
ol seeds, PP e
extended.. Linseed and other oil seeds bave

Raw produce.

algo been shipped to the United Kingdom on pure basis contraets sirce. )

1913, with satisfactory vesilts to a.ll concerned, and & suggestion. has

peen made that exports of oil sdeds to other countrieg also should be

similarly regulated. . But we repeat that these are mattors for arrange-

ment betwenn exporters and their buyers, and that the latber-dre in

a position to irisist upon frecdom -from  adulteration if they really -
ward it . .
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Ir.\ the eage of jube, the question of levualatmn against adulteration:
has been freqaently and tuuromrhly discussed

 dute. within recent years, and a bill was actually
drafted by the Bengal Government in 1916, but- was dropped owin
to the aeneml commercial opinion, which Govarnmem appears to have
shared, that in practice it wounld prove mopera,tlw and uaworkable.
Tt is perhaps possible that the act of watering jute might be made a
* ponal offence, but it would be a very diflicult one to prove, as jute is’
“naturally wet after steepmg, and the matter may safely be left to the
mills and the shlppcrs who will not buy wet jufe from fear of o Lpaﬂt
6amag?.' g

Slmllat ¥, 1t has been suggested that the actual watering of cobton:
mlgbt be made a penal offence, and again that
Cotton. the Heensing: of gins would probably have a
deterretit effact upon adulteration, 'This, later proposal appears to
s, worth, consideration,” but we prefor %o express no definite opinion
regardmg the ‘adulteration of eotton, in view of enquiries which have
been. made by - the expert Cotton Cormmittee, recently appointed by
“ Glovernment - to. consider-as a W}mle ‘the msny problems relating to
. this industey. - Coa ;

219. An lmportant fo,_less in Calcutta stated to us th.zt busines;

toduce would be greatly facilitated, if Gor

erifcnts of quality. (?rnment certificates gof quality and weight were

enforced upon shippers and buyers ; but when we consulted the ‘Bengal

- Chamber of Commerce. regarding his proposals, which they in turn

- veferred to their membe*shlp generally, we found that the bulk of com-

" metcigl opimion regarded them as wholly impracticable and untecessery.

~Tn any.case; we do not see how buyers abroad could be compelled o
-mcept such certificates. ;

We conslder however, that Government should do what it can o
btrenuthen the hands of the recognised associations which are affiliated
40 the various Chambers of Commerce, and should give ready consi-
deration to any. practicable proposals put forward bv them, whether
designed to prevent adultoration of produce or to smmulute fmproved
moduet:cm -

220. But we woild make one exception to what we have wristen
abovs; with reference to the trade in ferbilizers.

There are st present in India no laws to pre-
vent a dealer from sclling as & fertiliser anything that he may choose:
so to deseribe, nor are thers any legal standards or percentages of error
in description. - Tn: Great- Britain, the Fertilisers and Feeding Stufls
Aot of 1906 compels sellers’ to' deseribe and certily their wares; it alse
einpowers the Board of Agriculture to fix percentages of cirvor for certain
ngredients .of both feeding stuffs and fertilisers, We consider that an
Aut on ‘similat tines should be introduced into Todia, and we wndersfand

hat l.t would. be welcomed bath by the trade and by the public.
140
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The Administration of the Boiler and Prime-Mover Acts.

221. With reference to the administration of the various provineial
Boiler and Prime-Mover Acts, there is a great
diversity of practice. wll over Jndia, which
causes trouble to persons who purchase boilers ~
from other parts of India or desire to employ éngineers who hold certi-
ficates from other provinces. ‘We have enquired closely into the question
.of the certification of engineers and boiler attendants, We do not find
that in provinees where certification is required, engincers are better
gualified or accidents less frequent than in those where this is-not the
cage. It is urged that these certificates are to some extent g guarantes
4o owners of small industrial plants of the competence of applicants
for employment. We do not attach much importance to this argu-
ment, and it will have still less weight if owners and employers have
the advice of a local Department of Industries to help them. On the
-Other hand, it is undoubtedly the case that the possession of a certi-
fieate gives a fictitious value to its holder, and makes it more expen-
sive to employ him on small installations. Tt is true that certain educa-
tional institutions owe many of their pupils to the fact that they prepave
them for boiler certificate examinations, but this ig beside the point.
The demand for qualified engineers is greatly on the increase; and a
boetter class of man than the mere ‘engine driver’ must bg. provided
for the larger organised indistrics. .

Accidents are usually due cither to carelessness, or to defects in the
plant. When due to ignorance, which is seldom, they are likely to
-occur during the absence of the responsible attendant, a possibility
that is at least as great in provinces which insist on certificates as in
those which do not. It must also be remembered that at present the
law does not apply to the case of internal combustion engines, which
.are nob less liable to aceidents in their way than steam engines.

222. The Boiler Ingpection Department is considered -at length in
the report of the Public Services Comumission
(page 126). 'I'he Commissioners lay down four
principles for general guidance

y of pri in
us provinces.

vario

:Recommendations of the
Commission.

“In the first place, tho time has come to make the boiler inspectors Government
servants in every respect, like the factory inspectors; and to pay from gencral revenues
hoth their -salavies and their pensions, irrespeotive of the amount of fees earned.
Seoondly, expert supervision of the inspeoting stodf is essential. Police officers and
members of the Indian civil service do not possess the necessary technical qualifications.

- "fhirdly, the present system, by which in certain places rep ives of the inte:
to beinspected have a voice in the 0. t of the ingpection department, is un.
sound, and should be abolished. . Fourthly and finally, there should be one officer in
cach of the larzer proviness who shouid be responsible for the éffective woiking of the
inspeotion stafi. He should be called cither a chicf or first inspector according as the
work to be done is on a large or small scale.” - .

We endorse these recommendations, and would add the followmg Vg

(1) Boiler inspection should be a duty of the provineial Depart
ments of Industries. . ) .
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-{2) The Tperial Departmeént ofIndustries should draw up a series

- of technical yules for the gnidance of inspectors in determin-

ing the pressure for which o boiler may. be licensed through-

cut India, and should bring and maintain these: rules up

to date in-a form applicable to ﬂle various moderri types of

b\)llbl:

(3). The laws -compelling - persons in charge of boilers to possess

cerlificates should be aholished.

The second snd third of these proposals would involve legislation.

..

: The' Mining Rules.

223. A congiderable amount of evidence was fortheoming 1egardm0‘

the suitability of the rules under which mining .

concessions are at present granted by Govern-
ment, Our conclusions are that the rules have, except in a few com-

= paratively -minor respeets, stood the test of working admirably.and
that the: ‘eriticisms received were mostly shown, on discussion with
witnesses, to “be due - to misunderstanding of the effect of the exlb‘rmg
2ules; o to- failuré to realise the d1ﬁ"1cultleq which would atige from
adoption of the alternatives snggested.

There are, however, certain matters connected with the working
of the rfles gn which e desire to put forward our suggestions. We
recorded, -a- considerable. amount of evidence regarding the injury -to
the " mineral ‘possibilities of the country caused by wasteful methods
of “working ; and it was suggestod that small mine ¢whers would be
greatly hencfited by the advice of Government mining engineers. - Some
witnesses even. ‘considered” that. these officers should have power to
compel ‘ming ‘owners ‘to follow their advice. The main ‘objection to

< "this ‘course. i¢ the danger of Joss-to a manager forced to follow official
“advice togarding . the:: development of his mine. In some countries,
royalty owners ave interested in:seeing that their properties are-econo-
mically worked. - In India, unfortunately, private royalty owners. do
nothing of the kind ; indéed, in some cases they insert conditions in

. their leases which directly tend to cause wasteful working., Whether
or.not any general steps should be taken at this stage to ensure the
econotnical Workmg of privately owned minerals, it certainly behoves

- Government to secure this end in the case of its own properfies. - We
have also considered. the proposal that. Government should. ingist. on
eoheession -holders employing qualified mining engineers ; but; while
we recognise that there is much to: be said for sch & course, we feel
that hmdshlp would be caused to poor concessionaires, unless provision
© wasmade for:exempling small or easily worked deposite.

224, 'We would, therefore, only recormnend at prosent that a.suit=
able staff be entertained in connection with the

m::m::aﬁc;:eg:?::: Geological ‘Burvey Department to inspect Gov-
recommended. ernment concessions, The experience gained
in 2 faw years by such a staff wonld show how
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far it would bs possible to insist en all (Yovernment concessions being
worked by qualified men, and the extent to which small cotecssionaires
may be benefited by the advice of Government mining engineers.

The existence of such un inspecting stafl would admit of more elasti—
city in the terms of prospecting licenses, alike in respect of area,  length
of currency and rental. If Government were in a position to satisty
itself by expert inspection, that a proper amount.of development work
was: being done, it might, in the case of.a property requiring- heavy
expenditure in its initial stages, grant & more extensive area on 8 pros-
peeting license for s comparatively long period.. Tt would,be ‘unneces-
sary to burden the enterprise with a high acreage payment, when the-
Covernment inspecting staff could ensure that a proper afiount of
developrent. work was being done. This. proposal would, we - think,
meet the difficulty at present experienced by concessionaires whore
extensive operations for the proving of mineral valucs are required,
as for example, boring for oil or for minerals occurring at uncertain -
intervals on a known geological horizon. The Mining Rules provide
for the.renewal of prospecting licenscs under the authority of the Collec-
tor.up to a period of three years. The rules are silent as to the power
to give further renewals, which is presumably reserved for the Govern-
ment of India; We think that, with the help of the system of inspec-
tion which we have proposed Local Glovernments might be authorised
to grant extensions in such cases up to a maximund penoc‘-of five years.

It will be noticed that this system of inspoetion would entail a sub~"
stantial increase in the stafl of the Geological Survey. - Beveral witnesses -
of undoubted authority drew our attention to its inadequacy, and they
hesitated to make proposals for useful forms of Government assistance
to the mineral industry, only because they assumed that the cadre
was fixed. In view of the national importance of minerals and of the
act that inefficient working destroys for ever theé value of a deposit
that might in future be of vital importance, we consider that the addi-
tional expense incurred in such an increase would be an investment
that Government can undertake with absolute confidence.

225, In view of the constant changes in mining methods and develop-
ment, we think that the present form of mining
s:m;lxé:‘f;::tggp?sexgnmng lease might . be considerably shortened and
i simplified, leaving certain matters specified in
the léase to be dealt with by rules made from time to tinie ; such rules
might be suggested by, and should in awy case be submitted for criti-
cism’ in advance to, local committees of private mine owners presided
over by ‘a. Government official. The present system of trying to.pro-
vide for every possible contingency by an elaborate lease must result
in undesirable rigidity, while not securing for Government the degrée
of control desirable. Further than this, conecessionairves, in the case of
small alluvial-and other obviously short-lived deposits, would proba.bly
be glad to. accept short-term mining leases on simple - conditions and. -
free of multifarious restmchons ;
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226. There were many complaints of ‘the difficulties experienced by

mincral prospectors or-mine owners in areas

where the mineral rights were in the hands of

private land owners ; these mainly had reference
to the greap subdivision of proprictership or to the obscurity of titles.
These: diffieultics are similar to those experienced by all investors who
desire to acquire property in such areas, and we see no reason for
making any recommendation regarding. the registration of titles, or the
compulsory acquisition of surface rights where Governmerit- does not
own the minerals, except in the possible case of a mineral which is

essential for national purposes, and of which only a very Limited gquantity
exists., ~ {

227, Other complaints by witnesses had reference to local rules
governing the working of special miuerals, and
Mining Manusls might 16 the grant of lJicenses and leages of winerals
prep:::‘c’l“:a; @ outside the scope. of the Mining Rules. - Would-
be concessionaires said that they expericnced
difficulty owing to the ‘diversity of rules and practice as betweon ohe
province and: another, especially in respect of minerals like limestone,
which are now required for large organised Industries, such as iron
.‘smelting ; -and generally from the lack of any complete and readily
accessible compendium of the local rules. We think that, in- provinces
where theresis: condiderable mining activity, it is advisable for Local
‘Governmeonts o issuc- Mining Manuals similar to those published in
-the .Central Provinces and Burma. - These should include the Govern-
ment of India Mining Rules, the local supplementary regulations; and
any othes provisions of rule or law that are likely to be encountered
it ‘the course of their work by persons engaged in mining.  We suggest
that these manuals would be of increased value if they contained notes
prepared by the Geological Survey Department on the known mineral
resources. of the province and references to publications containing more

. detailed information.

Weo received also a quantity of evidence regarding certain local
difficulties which have arisen in special cases, e.g., in the case of mica
mining in Bikar and Orissa. These involve no change in the Mining
Rules, and will doubtless be cousideyed by the Local Governments
concerned.

Difﬁeuﬂies in . acquiring
mineral rights.

The Administration of the Electricity Act.

228. ‘A matter of considerable importance wheh may be convenjent-
ly discussed here, is the working of the Indien
Electricity Act regulating the supply and use
: of electrical energy. There ar¢ now numbers
of electric supply companies which provide electrical energy for domas-
tic consumption, for industrial purposes and for public use. Although
only oune or two witnesses came before us whose positign entitled them
to give evidence on these mattors, we were furnished with both infor-
mation and criticisms by the representatives of the Electric Supply and
® ki

Administratio!n of law énd
8.

s

N



Traction Federation of India. Considering the magnitude of the in-
terests involved and the novelty of public electric supply, there was
comparatively little complaint regarding the administration of the
rules framed nnder the Act. It was, however, brought to our notice
that in some provinces the professional gualifications and experience of
the Electric Inspectors did not command the confidence of the managers
of the larger local undertakings. The principal criticisms were that
the rules were too rigidly worked, that they were sometimes wrongly
interpreted, and that there was an wnwillingness on the part of the
Inspectots to assume the responsibility of relaxing the rules in cages
which obviously demanded it. To remedy matters, it wis suggested-
to us that men of higher professional status and with practical and
commercial experience of electric supply undertakings should be appoint-
ed as Inspectors, and that an imperial Advisory Board should be estab-
lished to advise Local Governments with regard to appeals from the
decisions of their Electric Inspectors. We support the Tormer sugges-
tioh strongly, but it appears to usthat the appointment of provineial
Advisory Boards, as contemplated in section 35 of the Aet, will meet
the needs ol the case, especially if these Boards are permitted, when
necessary, to consult experts such as the Electrical Adviser to the
Government of India. We consider it extremely desirable that Govern-
ment should encourage the industrial use of electricity supplied: from
central generating stations. Tt was represented tp us that swtlon 23
of the Act did not allow a licensee under the Act to diserithinate in res-
pect of bis chavges between the domestic and the industrial uses of
electrical energy. We are not sure if this interpretation is correct, but
if s0, the section would secem to require amendment. Without entering
into techmical details, we may state that we agree with the contention
that the load factor should be taken into account in fixing the charges.
In congested cities, and particularly in Caleutta where the smoke nuis-
ance is greatly aggravabed by the numerous small steam plants set up
to drive rice and oil mills, it is essential that no obstacles should be
created to the introduction of electrical power for industries.. It appears
to.us that the economies which can be effected by the use of energy
from public electric supplies, when reasonable rates are charged, ate
notb yet sufficiently appreciated.
&
229. The Flectric Inspectors are attached to the Public Works
Department, an arrangement probably made
fheclric Insuectors should 4 the outset because that department is con-
ransferred to the De- 5 . 3 :
partment of fndustries.  cerned with engineering ; but, as the interests
to be safeguarded are mainly industrial and
commercial, ‘we think it would be more convenient to transfer them to
the Departments of Industries. So far as the technical aspect of the
administration of the Act is concerned, these departments are also
likely to be better equipped to deal with it. = The transfer of the adminis-
tration of the Act to the Department of Industries would render desirable
an amendment of gection 53 (1) (a) of the Act.
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Patents, |

230. India ig not a member of the International Convention, and
in this respect stands in: a different position from ‘most of the British
dominions. 'The subject was discussed at the time of the passing of the
Patent Act of 1911, bub the refusal of India to register trade marls
prectuded her from joining the Convention.. Any person who hasapplied
for a patent in a country which is a member of the International Con-
vention s entitled to protection in priority to other applicants in all
other: States of the Union, if he applies within one year from the date
of his firsteapplication. -~ An Tndian inventor securcs no such protection,
On, the other-hand, a foreign inventor desiring to obtain pwteemon in
Tndia fnust apply for patent in India before pubhcaﬁon jn India, and
is profected from the datc of his application in India. Home witnesses
have represented that Indian idventors are at a disadvantage on this
aceotnt, but, though this possibly may be true in rare instances, the
country g enera.lly is not. The number of patents applied for in respect
of mventmns originating in India is very small compared with that in
rospect; of foreign Inventions, and a much larger proportion of the patents
granted in this country to local inventors are allowed to lapse as being

- of no'value,

From 1893 to 1915 inclusive, the annuval avcrage number of appli-

cationg for patents in India was—

I‘mm Indians - . e e . B 3 < 53
From other residents in _ndm o . . 5 . .135
N‘\om foreigmers N v . - E: E 3 . 360

Toran . b48

It would; thercfore, appear that it is more to the advantage of India
to avoid the acquisition of rights in India by foreign inventors than for
Indian-or Anglo-Indian inventors to obtain such rights elsewhere.
Undoubtedly the majority of Indjan patents are acquired for the pur-
poseof preventing unlicensed import into India of articles patented
abroad. - The grant of such patents iz obviously in many respects to the
advantage 'of India, and the inferest of the user and of the intending

~manufacturer in India are sufficiently protected if the law adequately
provides for compulsory licenses or revocation in case where the reason-
able requirements of the public are not satisfied or where the patent is
worked outside British India. The provisions of the existing Act.in
these respects appear to be sufficient, and the Indian patent law seems
to be well snited to the needs of the country.

On. the other hand, there is a growing hody of opinion that it is
desirable to consolidate the patent law throughout the British Empire,
and, if this developes further, it will be a question whether India would
not derive greater advantage from uniformity with other British domi-
.- nions than she- enjoys in her present somewhat isolated position. The
. number of applications shown in the records of the Indian Patent Office
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is still small, the totals in 1912 and 1913 being 678 and 705, respectively,
of which 508 were of foreign origin in each year. The fees for the grant
and renewal of patents are much less than in the United Kingdom.
Thus in India, the initial fee is Rs. 40, in the United Kingdom £5; and
the total cost of protection for 14 years in India is Rs. 790, and in the
United Kingdom £100.

Registration of Trade Marks.

231, The subject of the registration of trade marks was brought
before us once or twice, but was never strongly pressed. "On the not
infrequent occasions when the subject has been discussed departmentally
and by Chambers of Commerce, it hag been generally considered that
registration of trade marks, as it exists in the United Kingdom and in .
many other countries, is not desirable in India, though the Burma
Chamber of Commerce put forward the opinion that legislation is neces-
sary.

We have given very carcful consideration to the arguments used,
and agree with the majority of the Chambers of Commerce in consi-
dering that the establishment of a system of registration would seri-
ously disturb existing rights of user both between firms in India and,
if full advantage of the proposal is to be obtained, between firms in
India and firms abroad. The difficulties so created wwould he faf greater =
in our opinion than the slight inconveniences expiétienced by owners
of marks in maintaining their rights thereto.

Registration of Partnerships.

282. The vexed question whether registration of partnerships should

biistaciesin o way of be made com;_)ulsor_y has been many times

tegistation. 1 under the consideration of the Government of

India within the past 50 years. The last

oceasion wag in 1908, when the Bengal and Bomibay Chambers of Com-

merce both prepared draft bills dealing with the subject; but their

drafts were irreconcilable, and Government considered that the pro-
posals did not afford a basis for legislation. :

During our tour we recorded the opinions of many witnesses on the
subject ; most of them favoured compulsory registration, should it
prove to be practicable, but some, especially amongst our Indian wit-
nesges, feared that the prevalence in Indian businesses of the Hindu
joint family system would be found an insuperable obstacle. Mr. B.
L. Mitter, a leading barrister of the Caleutta High Court, has made
some valuable suggestions®* which, we think should go some way to
reérove this difficulty ; these he developed further when he appeated
before us to give oral evidence in support of his written statement,
and he also gave ns to understand that the leaders of the Calcutta Bar
generally were in substantial agreement with his views. - Mr. Mitter’s

* Minutes of Evidence—Vol. V. " .
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proposals- practically - treat a Hindu joint family as a single partner,
and. provide for the compulsory registration of all contractual partner-
ships.”. 8o long as the business is a purely joint family business, with
no stranger in it, registration would not be necessary, but directly a
stranger is introduced into the business, the partnershlp would beco‘ne
contractual; the contracting parties being the joint family ag a unit on
the. onc sxde and the stranger on the other. Registration would
) then hecome necessary, and fhc joint family would be registered in the
“nams of the karta or head of it, whose declaration would bind all the
family. - Mr. Mitter considers that registration skould be made eom-
pulsory insthe case of future partnerships only, and would leave to
existing ‘concerns the option of registering or not as they may desire,
big argument being that, as all partnerships have to be renewed when
the terms are changed, or a partner dies, compulsory registration would
Décorme unjversal within a generation.

- The other chief obstacles in the past to the introduction of compul-
sory - registration have been, first, the difficulty of excluding, and the
hardship of including, small partnerships, of which there must be many

“thousands -among petty shop-keepers and traders in all parts of the
country, and, second, the difficulty of applying registration to transitory
or smvlc-vcnture partnershlps which are said to be common on the
Bombay side. We see 10 reason why .either small or single-venture
partnegships should be exempted from the provisions of any legislation
that may b& found practicable ; for to the former the analogy of:-castom
1in petty transactions in land would apply, and, as Mr. Mitter points
out, ‘these are habitually registered without any trouble and ab & very
* trifling cost; aud the latter should be, and are, governed by the law
which regulates partnerships. To meet in part these suggested diffi-
<ulties, it has been proposed that a compulsory Registration Act, if
introduced, should run ab:first in the Prosidency towns only ; but we
‘see no need. for this restriction.
233. Looking ‘at the matter in its purely business aspect, it appears
: 0 us that throughout the main stambling-
Recnmg‘n:;c#tg:iv;:-of the  p1ock in the way of compulsory registration has
: been the Hinda joint family system, and that
the diffoulties in this regard would to a great extent - disappear; if
Mr. Mitter’s proposals were adopted ; they have at any rate the two
great advantages that a joint family can be registered as a single entity,
arld that it would be difficult for a person to deceive third parties by
pretending that he was a partner, when in fact ho was not or vece ver:d.
We, therefore, consider that Government should take an early oppor-
. tunity of ‘examining the whole question thoroughly with a view to
legislation, and in so' doing should invoke the assistance of the leading
non-official lawyers in the chief business centres; for we believe. that
few among minor measures would do more to develope confidence and
promote business relationship between Indian firms and their consti-
tuents abroad, and especially between European and Indian firms in
this country.
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We do not consider any system of optional registration in the least
likely to achieve the desired results. &

Registration of Business Names.

234. Tt has been urged upon iis in some quarters,-especially by Trades
Associations, whose members have probably suflered most from the
absence -of it, that we should recommend legislation on tho same lines
as that recently enacted in the United Kingdom under war conditions,
to enforce the registration of business names. This is, however, &
question on which comparatively little evidence has been fotthcoming,
and we do not, therefore, feel justified in making any recommendation.-



CHAPTER XVL !
The Welfare of Factory Labour. !

235. Indian labour in organised industries is much less efficient than !
R the corresponding classes of labour in western
i Tahuw of prohlem. countries ;pand tiere is evidence to show that "
; in many cases it doos not produce as cheaply as western labour in spite.
of its lower wages. Tt is true that inferior physique and tropical condi- 1
tions contribute to this.state of affairs; but there is grave reason to 1
believe that the former is to some extent the result of preventible disease, \
whilst other causes, which are even more obviously remediable, are 1
factors-that unnecessarily increase the difficulties of our labour problem.

. All'authorities who are qualified to speak on the subject agree that “
Indian labour is content with a very low standard of comfort. This 1
‘secured, the Indian workman, speaking generally, takes advantage of the |

greaterdearning power given to him by increased wages to do less work, - \
and shows no- desire to earn move money by workmg more regularly
or by improving his own efficiency. In the case of Bombay, witnesges
have stated that since the ten per cent. rise in the wages of mill opera-
tives given during the rains of 1917, there has been an actual fa,llu\g off
in output.
236.. There is substantial agmement ‘between the best informed wit-
- nesses that the remedies for this state of affairs are a vise in the standard
i, of ‘comfort and an improvement in:public health. ~These ends’can e
i \only by education, improved housing and a general poliey of
ment; in which an organisation for the ‘care of public health must .
a prominent part. If the children of workers are provided with .
: “under tolerable conditions of life, & new generation of workers
up, who will learn to regard mill work as their fixed ocoupation,
smg 1s a most urgent necessity, especially in the laxge con-

2 reductmn of these may for & time decrease oubput),
measures, for economic betterment, such ag cheap shops for
of artioles required by the mill hands; and do-operative societies,
4 equally important. The conditions under which mdusmal
ives live and work in this country ought; if efficiency be aimed at, -
ximate, as nearly as circumstances permit, to those of tem-
mates.  Continuous factory work in the tropies zs, at .
;_fﬂw .year, far more trying than snmﬂar work in northern’
‘The needs of ‘domestic sanitation in large towns dre yuore
! he problem, not only on moral gmund.s, buﬁ alwe for
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cconomic reasons, must be solved with the least avoidable delay, if the
existing and future industries of India are to hold their own against the
ever-growing eompetition, which will be still fiercer afber the war, No.
industrial edifice can be permanent, which i3 built on such unsound
foundations as those afforded by Indian labour wnder its present eondi-
tious.

On the other hand, the margin which the efficiency of the Indian mill
hand leaves for improvement is so great that, if the problem be snccess-~
fully solved, the advantage to Todian ind ustry should be very marked.

237. The question of the edueation of children employed in factories
. was under the consideration of the Government
Ed“““:'l"’i'l‘m'_’;n'am” of India between the years 1915 ande 1917.
Children hetween the ages of 9 and 14, generally
known as half-timers, are employed in mills for aix hours a day, and the
Bombay Government proposed, after discussion with representatives
of the will-owners, to take powers, by rules under the Factories Act,
to split the shift into two three-hour periods, and to compel factory
owners to provide educational facilities for children in the interval,
The proposal was eriticised extensively on the ground that children
might be induced by their parents or by jobbers to work in the mill
itsclf betwoon the shifts, a practice which it would be very difficult
for inspectors to prevent, and because it was doubted whether a
system which involved retaining the children in the anill copppownd for
nine hours, even if three of them were to be passed in the mill school;
was in 1tself desirable. The-Buckingham and Carnatic Mills in Madras,r
it may be noted, keep to the siX<hours shift, and educate those of the
children who choose to come to school, after the earlier and befors the
later shift, the whole of the children working in the mill being employed
in two gix-hour shifts, This voluntary system has been. & success,
and has attracted a large proportion of the children employed. - But
the labour in these mills is not recruited by contractors; there are
practically no-rival mills in the neighbourhood ; the workers are excep-
tionally well controlled, and Bpecml arrangements are made for the
comfort of the children. Tt is too much to hope that, where theae
conditions do not exist, the same results will be attained. ’

But an indirect method, such as splitbing the shifts, or indeed any
procedure by way of amendment of the Factories Act, seems to us illo~
~gieal. The first thing to do is to introduce compulsory education in
areas where this is feasible, applicable to all classes of children and not
merely to those employed in factories. Any conseguential amendment of
the Factories Act may then be considered. We note that in December
1917 an Act was passed by the Bombay Legislative Council, empowering
munisipalities (other than that of Bombay) to declare the education of
children between the ages of 6 and 11 years compulsory subject t0 esr
tain safeguards, and to raise funds to meet the necessary expendxture.
In the debate on the bill, the effeet of the propesed legislation on ‘the
employment of children, especmlly in factories; was discussed ; and the
conclusion resched was embodied in section 11 of the Ast. "This has
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She result of leaving it to be decided, in-the first place by the school
_€ommittee and in the next by the magistrate hefore whom a case is
brought, whether the employment of a child is of such a nature as to
interfere with' its-efficient instruetion. The working of the Act’ will
Soubtless show whether any further and more divest form of restriction
‘on the employment of children in factories or elsewhere is desirable.
238, In-considering the important question of the housing of work-
anii ;‘s s S ‘men, we find widely. different condibions pre-
RGNS o [OUSIE - - vailing in varions parts of the country.. Where
el Iah.our IRl factor%es have befn established at a distance
fromtowns, - the labourers are often housed in surrounding villages in
much®the sameé way as agricultural labour. In such cases employers
“have ofton found it impossible to obtain labour without providing accom-
wodation. - The dwellings take the form of single-storey lines, consisting
of single-room units, with either a verandah or, in some cases, a small
-enclosed courtyard. Here conditions approximate to those of ordinary
villagelife, except that as a rule the small garden plot owned by villagers
in many parts of Indiais absent. Such conditions are satisfactory, pto-
. vided that the employers enforce a few simple rules, {furnish a small
aanitary staff for scavenging purposes, and supervise closely the disposal
" of excreta and the supply of drinking water.

*"The next stage of development, and consequently of congestion, is

" oxemplified in ¢itiek such as Madras, Cawnpore, Nagpur and. Ahmedabad
and. in a very large proportion of the industrial areas round Caleutta.
Here land:is far cheaper than in the cities of Calentta and Bombay, and
accommodation usually consists of single-storey huts in groups known
as bustgs, erected by persons other than the owners of the mill and rented
by mill hands on fairly reasonable terms. In Rangoon and other patts

“of Burma seen by -us, adult male labourers are  accommodated free of
vent in large barrack rooms, holding 10, 20 or 30 men each. In all
these cases there is less comfort of the kind to which the villager is
acoustomed, and sanitation is more difficult and requires close super-
vigion, whether by the mill-owner or by the local authority. Hven here,
the more enlightened factory owner hag found it advisable to provide
accommodation on an increasing scale, recognising that, though the rent
which he can obtain will not pay him more than a trifling percentage on
his outlay, the mill which houses its labourers best will command the
pick ‘of the labour market, especially in the case of such a fluid labour
force as that on which the textile factories rely. Two of the large
Ruropean factories in Cawnpore, two cotton mills in Bombay, and several
Jute mills near Calcutta have followed this policy. The last-mentioned
are providing housing for an appreciable portion of their labour, either
free or at-a rate much below the economic rent. The accommodation
is nsnally of the single-storey, or at the worst of the double-storey type,
and is almost invariably in single-room units. These rooms are readily
taken up by the labourers, who apparently find no objection to renting
them from their employers. In Ahmedabad there is a distinct move-
#ient in the same direction. In this class of areas there are two reasons
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which have encouraged employers to provide accommodation for their
jabourers. Land is cheap relatively o its cost in the cities, and the mills:
have usually provided themselves in the first instance with large com-
pounds, or, if this is not the case, no prohibitive expense is likely to be
entailed in acquiring sufficient site-room. “In the next place, the mills
are not, as a rule, so clogely grouped together that labourers accom~
modated in buildings belonging to one mill find it easy to go and work
in another, Thus, the employer who incurs expenditure in housing his
labour can be reasonably sure, in most cases, that that labour will con-
tinue to work in his mill ; in Bombay this does not iold good, as will be
seen later. Those eraployers who are sufficiently enlightensd to provide
bouging for their workmen employ expert advice as a rule, and are’ready
enough to consider recent ideas in regard to the design and lay-out of
industrial dwellings.

239. Great difficulty, however, is experienced in some cases in-obtain~
ing a clear title to the land and in coming to
General proposals vegard~ toying with the numerous small interests held
ing housing of industrial h i g gl
{abour. therein by various classes of individual owners
and tenants. We have indicated the difficulties
that exist and our proposals for meeting them in Chapter X111 but, as
there indicated, we would go further in the case of land required bond
fide for the housing of labour, than in that of sites for directly profit-
making industrial purposcs, In the former case, under certain®onditions,
we would support compulsory acquisition, at the expense of the employer
ag a gencral Tule, provided that it is clearly proved to the satisfaction
of Government that the proposed area is the most suitable that can be
obtained, having regard to any interests of importance that may be
affected by acquisition. Due safeguards must, of course; be provided
against the canversion of the land to other uses without the consent of
Government, and the buildings to be erected must be of a type approved
by the local sanitary authorities. We propose also an alternative form
of assistance where it is desirable to accelerate unduly slow progress in
housing or to avert threatened congestion. The land might be acquired
at the cost of Government or of the local anthorities concerned and ledased
by them to the employer, either at a rate which will pay off its cost over
a term of years and leave it the property of the employer, or on ordinary
long leasehold terms. The land in such cases will afford ample seeurity
for the outlay. ILocal authorities should also be encouraged, or; where
necessary, created, to ensure the development and lay-out of growing
indastrial areas on suitable lines, as well as to supervise sanitation.
This will greatly assist employers, who can only exercise anthority in
this. respect over the Jand in their own possession and often experience
gerious trouble owing to the condition prevailing in-adjoining areas.
The outbreak of plague or cholera in an unregulated busti adjoining a
carefully managed and laid-out settlement is a most serfous menace to
the settlement itzelf., Local authorities should alse be given power to
declare that cerfain areas may be closed to industries, either generally
or of particular kinds.
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Specia' Proposals for Bombay.
240. We should have considered the above Tecommiendations, to-
e g gether with those in Chapter XI1I sufficient to
fgpecid 9',”3?;"';:" %‘H;:“ meet the situation throughout India generally,
] assuming that the various local suthorities
follow the policy -of improving sanitation and housing in econgested:
guarters, and take care that adequate space is laid out, or, where neces-
sary, acquired beforchand, for industrial areas. But in the case of
Bombay the existing congestion and the difficulties in the way of bettor-
mexnt are tinique in India, and, though many proposals have been con-
sideregd for dealing with them, no really practical steps have so far been
taken, and special measures are obviously needed. We propose to deal:
at some length with the positionsin this city, both for the above reasons;.
and because ‘Bombay ig only, after all, an example of what continved.
neglect may produce elsewhere; though perhaps mot on such an aggra-
vated scale. Difficulties of a similar nature are beginning to make their
_appearancein other cities, e.g:, Caleutta and Cawnpore, and the principles
which ‘we shall endeavour to lay down and the measures which we shall
propose in the case of Bombay will serve to gome extont as amplifications
of our foregeing proposals, for adoption elsewhere if necessary.

In'otir description of Bombay in Chapter I1, we have given an account
of the-labo.uri.ng clusses, the sources from which they are recruited, and.
the nature of their employment. We may, however, draw attention to
‘the fact that mill operatives do not by any means constituie the entire
labouring pepwlation of Bombay. Dock and gedown labourers, employés °
of the railways and public bodies, and cooly labour generally live under-

“precisely the same conditions, and it would be unfair and useless to
_.confine our discussion solely to the textile operatives.
241, Much ‘has ‘been written about the housing of the Bombay
T ahEl ] labourer, and, though the worst is very bad, it
c‘::g,"((:'l’,"?s ul:lad:sredw'i:ch is necessary to point out that there has been a
Bombay Gity. good deal of exaggeration of the extent of the -
: overcrowding and of the proportion which the-
buildings of the worst type bear to the total number. We visited
number. of workmen’s dwellings, usually known as chawls, under the
guidance of officials, mill-owners, and private persons interested in the
improvement of the conditions of the working classes. We recorded a
considerable body of evidence from all sources, official and otherwise.
The existing state of affairs appears to be somewhat as follows.

The worst type-of chawl consists of a two-, three-, or four-storeyed
building, with single-room units either placed back to back or separated
by. a narrow gulley two or three feet wide, usually traversed by an oper
drain. = The rooms, especially those ou the ground floor, are often pitch
dark and possess very little in the way of windows ; and even the small
openings which exist are closed by the inhabitants in their desire to secure
privacy and to aveid the imaginary evils of ventilation. The ground
ﬂ.oors are usually damp owing to an insufficient plinth ; the conrtyards
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hetween the buildings are most undesivably narrow and, therefore,
receive insufficient sun and air. They are also very dirty. Water
arrangements are insulficient and latrine accommodation is bad, though
the latter is being steadily improved. A most insanitary smell hangs
vound these buildings. The rents vary according to the value of the
ground, which lies between Rs. 5 and Rs. 30 a square yard. The
monthly ren$ per room is from Rs. 3 to Rs. 7, and the rooms themselves
are usually about 10X 10, with & swall verandah inmost cases.” The
share of this rend paid by a particular individual or family is not high in
‘proportion to wages, but even so, the standard of comfort is so-low that
the overcrowding entailed by taking in boarders or lodgers*is readily
tolerated for the sake of the contribution to the rent received from them.
Villagers, it must be remembered, seldom pay actual house rent, and it
is not natural to workers belonging to this class to look on such payments
-as a just and necessary form of expenditure. Owing to the fact that,
on the one hand, the original tenant very commonly takes in boarders or
1adgers, while, on the othcr the wage-earning population are absent at,
work for most of the day, and a large proportion of the inhabitants
sleep out at night during the open season, and indeed only use the rooms
for purposes of cooking and eating their food, it is far {rom easy to obtain
a true idea of the degree of overcrowding that undoubtedly exists. We
saw a few cases of three families occupying a single room, and numerous
indications of the presence of single adult lodgers in yooms ocoupjed by
one or two families. But it is necessary to avoid exaggeratlon and to
take inte account the mitigating factors indicated above, such as the
habit, which many of the occupants have, of sleeping out of doors.
Dwellers in chawls possess a betber outfit of cooking utensils than the
average village agriculturist, and, though their clothing is usually dirty,
they have plenty of garments of quite reasonable quality. They aleo
appear to bave an ample sufficiency of food, judging by the smount
what is thrown away.

242. The chawls of the worst type do not, it would appear, consmtute
more than ten per cent. of the whole, although many of the remainder
are distinetly msanitary. In the better class of labourers’ chawls,
especially those built by the Municipality and the Improvement Trust,
conditions are of course different. “There is mozre space between the
buildings, there are more openings for light and ventilation, wider pass-
ages, and a more liberal provision of windows. Banitary and water
arrangements are generally suitable, although not in all cases on a suffi-
cient scale. But it is very doubtful whether, even under Municipal or
Improvement Trust management, overcrowding can be prevented, owing
to the inveterate habit of the tenants of adding to their income by taking
in lodgers;  The verandahs, in which the members of the family bathe
and dress, are easily overlooked from surrounding buildings, and, to
secure privacy as well as to avoid draughts or rain, the inhabitants
usually enclose them with matting or sacking. It has apparently proved
impossible to prevent the tenants from disposing of rubbish by throwing
it down from the upper floors. This practice, in spite of the efforts made
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'atds clcan, leads 4o thé presence ofa lamge
the unpleagant odour which seetns t
“We.are of opinion that the
VP, superio 4o the three< or'four-storeyed chawl, and have no 3
that the ideal to be aimed at is a single-storey, or at the smost double-
storey, building with courtyards or, if possible, double-room units ; and
in’any casc.ample space round the buildings. That such en 1dea’ i
impossible of general fulfilment in the congested areas of the zouth and
centre of the Islzmd, we readily admit.  But we strongly support the con-
clusion tesiched by the Bombay Development Committee in 1914, that
the ngrth-east of Bonibay Island and the south-east of the neighbouring:
sland of Salsctte should be accepted as the main future site for new
factories. and: for the industrial settlements required by them and by
existing industries.

243. The distribution of existing mills on the jgland of Bombay is a8
follows. There are comparatively small groups
L of mills in Colaba, at Sewri and Tardeo, with-cne

or two mills in the neighbourhood of Mahim. But by far the greater-
numiber of the mills are concentrated between Worli and Chinchpokli.
Some outlying mills, and one or two even in the more congested areas,
possess sufficiently Iarge compounds to permit of the erection of work--
man’sedwellings oy, land already in their ownership, or can find land at a
reasonable”price in their immediate vicinity. But even so, there is no
practicable means of securing that the labourer so housed will work
for-the mill which has provided him with housing, owing to the immeédiate
proximity of other mills, the capriciousness of the mill labourer, and. the
practice of recruiting mill hands through the semi-independent agency of
‘jobbers, Striking instances-of this were brought to our notice in the case
.of two mills, where only 57 per cent. of persons using the accommodation
provided by the mills worked in those mills. These facts will be found:
umportant in fixing the responsibility for the housing of labour.
~244:The Boumbay Improvement Trust is the body which at present
; discharges the duty, so far as it devolves oul the
The Borbay Improvement [,..] sythoritics, of providing accommodation
Trust, P g N
for the poorer classes. In the course of eflecting
improvements. it has dishoused about 72,000 persons, of whom 53,000
have been provided with accommodation, mainly by lessees of the Trust.
The Trust itself has provided 4,630 rooms in permanent and 953 rooms
in semi-permanent chawls. The total average population of these was
18,247, - The rent varies from Rs. 3-4 to Rs. 5 per room. The average
capital cost of land and buildings per adult housed in permanent chawle
was Re. 286,

The Trust, after completing the programme of road improvements:
laid down for it by the Bombay Government in 1909, is, it is stated on
page 35 of its annual report for the year 1915-16, in a position to take wp
the erection of chawls and the improvement of slum property in mew
schemes of an unprofitable nature, provided that the aggregate loss on
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such schemes, as expressed in terms of present value, does not exceed
Rs. 122 lakhs,
'slliznses“:i‘: ;?g;::‘!:; dif:l- 245. We had before us the following

% Bombay Gy, sohemes :—

(1) The Improvement Trust scheme, which offers an employer the
-option, on payment of a deposit of 20 per cent. of the total estimated
cost, of having land, if necessary, acquired and buildings erected for
him by the Trust, on its standard plans. The buildings are then made
over to the employer on lease for 28 years, the annual paymgents being
fixed at a sum which, together with the initial deposit, is sufficient to
pay interest and sinking fund charges, with the result that, affer the
end of the period, the building becomes the property of the employer.
Though this experiment was started in 1913, only one mill has so far
availed itself of the scheme. Under pre-war conditions the estimated
©0st was Rs. 700 a room. Under war conditions, this figure rose to
Rs. 972 ; and it may be a long time before the cost of building in Bombay
returns bo normal figures. Taking Rs. 972 per room ag a basis, with
cost of management and, maintenance and 6 per cent. on capital cost to
-cover interest and sinking fund charges, the rent would work out at
Rs. 7 a room. This figure should be reduced by the amount of sinking
fund charges, which come to 2 per cent ; but even so, the resulting rent
is a high one, and will probably be paid only at the cost of overcr@wdinyg.
The general inability of the mill-owner to make certain of his building
being occupied by his own mill hands only, and the high cost of con-
struetion, involving high rents, probably account for the fact that the
proposals have so far failed to prove attractive.

The scheme is, in our opinion, good so far as it goes, but does not
seem likely to afford a solution of the problem without other measures
of a wider scope, which we shall propose below. The Improvement
Trust scheme might, we think, be continued pars passu with these.

(2) Another proposal was put forward on the following lines. The
land should be acquired at the cost of Government in suitable areas
adjacent to the different groups of mills. The buildings should be
erected by the Improvement Trust, -and should accommodate all the
single adults and (eventually) two-thirds of the families employed. The
‘buildings for the former class should be let at an economic rent to chawl-
‘keepers, under the joint supervision of the Municipality and the Jmprove-
ment Trust ;- the others to the families direct, the mill-owners contri-
buting Re. 1 per month per room towards the rent. Recreation grounds,
schools, créches and dispensaries should be erected by the Municipality
in the neighbourhood of these tenements.

This scheme has the merits of recognising the responsibility of em-
ployers and the difficulty of inducing ‘operatives to pay an economic
rent under the conditions now existing in Bombay. But the basis on
-which the co-operation of employers is to be obtained seems to us too
narrow to obtain the desired ends.
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246. The question whether employers should or should not be com-
i i pelled individually to house their own labour
“The case lor and a’gamst has arisen in an acute form in Bombay:; and
compubsion”to' employers..” "o have, therefore, entered into a somewhst
wrolonged discussion of the relevant factors. The Bombay Development
Comrnittes in their report proposed that * mill-owners * should be.com-
pelled to -take advantage of the Improvement Trust scheme, though
“their assertion of the principle that employés should be housed cloge to
the factory or within easy reach of it, would make it appear that they
contemplated the erection of the undesivable three- and four-storeyed
chawls. . Ag against the principle of individual comptlsion, there is, first,
the foct that, so far as wo have been able to dizcover, in no ceuntry have
employers been-compelléd by law to house their labour. - In reply to this
it; is wrgeil that Indian labour is weak and unorganised, and bad housing
conditions in & tropieal couutry are more harmful than in temperate
climates.” But Indian industrialists, in spite of the large profits which
they have in many cages been enabled to earn under war conditions, are
in ‘o less strong position than their western competitors, both in respect
of accumulated resources and finaneial facilities, and owing to the lack
of traditional sldll amorig their operatives and to the absence of a com-
petent stpervising class. To impose on individual concerns what must in
many cases be 8 heavy financial handicap, would be undesirable and
anjuse. - This burden would fall very unevenly on diferent mills, accord-
ing to the financial position of each corcern and the cost at which land
for konsing wonld be available in cach case. There is the added objection
that, in Bombay at any rate, where the case for compulsion is the
strongest, it would be impossible, as already pointed out, for employers, if
compelled to assume Tesponsibility for housing their labour, to ensure,
without an impracticable degree of interference, that the accommodation
go provided is used only by their own employés. Tt would be manifestly
anjust to employers to compel them to build houses for their labour,
anless that Tabour was equally bound to occupy them. Again, it would
be most unfair to limit compulsion solely to mill-owners, while not en-
foreing a similar obligation on the employers of other classes of labour,
‘and a difficulty would be found in applying it to smaller employers, or
in deciding where the line should be drawn. Finally, there are objections,
from the labourer’s own point of view, to the creation of a general system
of landlord-employers, which would tend to keep labour too dependent
on the latter. ~ This position cannot alwaye be avoided, but it should
nob be the object of our policy. Though, as we have stated, we are
opposed- to ‘the principle of enforcing responsibility on - employers by
compelling private industrial concerns to house their own labour, we
fully recognise this responsibility, and shall propose means for effecting
its “enforcement collectively, and with a cdnsequent lightening of the
burden by distributing it over a wide basis.
247.-We have recently secn proposals of the Bihar and Orissa Gov-
ernment for compelling coal-mine owners to house their own labour.
Bt here' circumstances are very different. The population of a coal
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field iz not an administrative unit like that of a large city, with a diver-
sity of livelihoods but a common interest in the suceess and prosperity:. .
of all of them. The. entire income of the coal fields is derived from the
coal and, therefore, from the coal-raising concerns. The income-earning
power and prosperity of Bombay, on the other hand, are by no means
entirely dependent on industries. The Municipality of Bombay is a
body which represents, and can reach with its taxation all classes of the
community ; and it bas a well-established entity of its own. - Where,
agin the coal fields, such an organisation docs ot exist, it may be neces-
sary to throw on individnal owncrs the responsibility for hoysing their
labour, a responsibility which, owing to the natural conditions of mining,
is usually accepied by owners in actual practice. 'We think, thefefore,
that proposals regarding a coal field are scarcely a precedent for the im-
position on individual employers of the duty of compulsory housing in &
big city.
248. Belore putting forward our suggestions as to the lines on which
the present state of industrial housing may be
g:ﬂ";‘:ﬁimi}g‘g’a‘ tmg:}z“; improved ip Bombay, we think it neccssary, in
i Bombay. ¥ view of the suggestions for Government assist-
ance that have been put forward, to' discuss
briefly the degrec of responsibility attaching to the various. publie
authoritics that may conceivably be called upon to contribute. We
would, in the fixst place, point oub that, though the economic area*which
exports through Bombay iz interested in having a good market for its
raw products, especially cotton, and in the existence of adequate facil-
ities for their transport by land and sea, it is not concerned with the
question whether the raw product is manufactured in Bombay city or
elsewhere. Indeed, it may be argued that, from this point of view, the
general interest of the arca concerncd will be hest served by the encour-
agement of the existing tendency to establish mills in various localities
up country, such as Almedabad, Sholapur, and Indore. On the other
hand, the city of Bombay is directly interested in the question of housing
its operatives. We consider, therefore, that the largest share in the cost
must necessarily fall on the city of Bombay, as represented by its Muni-
cipality and Tmprovement T'rust, bub we think that the importance of
Bombay, both as a city and as a port, warrants some measure of assist-
ance from the Local Government. The co-operation of employers is
also necessaty, and we shall indicate below the manner in which we
think it should be secured. ’
249. In framing our proposals dealing with the housing question in
R s _ Bombay, we have to keep in mind two points
ecommendations regardi of view; firstly, the avoidance of future: con-
congestion i’ Epmbay, Gy, gestion, imud sg:zondly, the amelioration of the:
exigting state of affairs. On the first point, we gencrally support the
recommendation of the Bombay Development Committee. We consider
that no industrial concerns should be started in the future, except in -
the north-cast of the island of Bombay or in south-castern Selsette,
without the sanction of the Municipality, which should be withheld
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cases: where ‘the JJocation of 'the ‘proposed industry is likely to produce
congestion or is otherwise unsuitable ;' and that an adequate schems of-
drainage ‘and water supply should be put in hand to prepare the areas
set-aside for - development, not only for  industries but for industyial
housing. . Any industry which may start in the northern area will probe
ably have to provide its own housing ; and the requisite powers; including
the power to determine whether ornot a certain class of industry may be
admitted to certain sites, should be taken by the local authorities, to
engiire the development of the settlement on proper lines and to prevent
- the formatiqn of slums ot insaritary bustis.

o0+ 850, «Bombay is peculiarly nnfortanabe in having the main workshops
.- of two laxge railways situated actually in the city, a state of affairs which -
exists in 16 other large town in India, and certainly should not be allowed
to. continue ‘in Bombay any longer than can be helped, or be repeated
elsewhbere.” The' railway companies should, therefore, he induced, as
‘much in'theirown interests-as in those of the general pubhc of Bombay,
.10 Joeate their new shops, the building of which cannot boe long delayed,
“ata Teasonable distance from-the city; even further afield than the in-
dustrial atea proposed above, if posaible ; and should provide housing
- for their labour 7n sitw,” No railway, Government departroent, or puhlie
body should depend, for the housing of its labour on notoriously congested
areas, umebher in Bprabay or elsewhere. Housing of & suitablo type
should be privided, and, where practicable, in-the northemn industrial
atea..: Improved means of communication, including the electrification
of ‘suburhan railways and the extension of the tramway system, will in
any .case. be required ; and these will help to induce ‘an increasing pro-
portion of the working population to seek accommodation in the new
mdastrial suburhb. .

251, With regard to industries already located in the city, the existing

position must be accepted as-a basis, but the conditions can.and should
be considerably improved. A definite standard for industrial dwellings
“should “be determmed and a programme of building worked out aud
taken up at the'expeiise of the local authorities, who should then manage
the- buildings. - If the existing resources of these bodies, together with
-gueh assistance ag the Local Governndent may, be able to spare,.are Hot
sufficient for this purpose, then further taxation should be imposed in
such a way as to fall mainly on the employers, whose co-operation may
-most suitably be-obtained in this form. Iue account should be taken
it this event of cases whére employers have already made adequate
arrapgements for the housing of their labour.

“We recognise -that -the outlay involved will be very heavy; hut
though we think it inadvisable to dttempt any estimate, we do not con-
sider that the. cost will reach an impossible figure. The delay, which
has already. been allowed to occur, has grca.tly inereased the estimate
which would have sufficed a few years ago, and it seems fairly certain
that further hesitation will make matters a great deal worse. . For
every reasitn, therefore; action shpuld bie taken at once.
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General Measures.
252. We have received evidence in one or two provinces on the subject
of factory hours. It was generally agreed that
mill hands loiter away-much of the time during
which they are nmnumlly at work, one or two prominent factory owners
stating that the opetatives.did not actually work for miore than 8 hours
cutb, of the 12:at present permitted by the factory law. Some witnesses
sald that,if the hours were Teduced, worlinen would still waste 5o much
time as seériously to veduvce the present rate of produgtion. “Others
seemed to favour o ten-hour day, but were afraid that it weunld lead
temporarily at any rabe, to some veduetion: of-output, which wpight
bandicap Indian mills ag against foreign competitors. The present
factory hours were laid down atter pro (mrrod congideration and after-an
enquiry by a Commission, appointed for the special purpose of cxamining
the conditions ander which factory labour worked and of devising suit-
able legislation. - We are, therefore, hardly in a pogitionto make any
dofite recommendation regarding the hours of employment,. a question
which reguires far more defailed consideration than we have been able
to give to it, but deserves, we think, further examination. In obler
countries it has beén found that a reduction of the number of hours
spent inside the factory has been posublg consistently with the employ-
ment of the machinery for a longer time by means of the shift system,
and that shorber Jautm) howrs have exercised an ithportans efféot in.
the direction of improving the standard of living of factory hands, and
bave helped in diminishing the congestion of labourers’ dwcllings, by
giving time for employés to come in from areas situated at a little dis~
tance from their work. Bub further enquiry is necessary to ascertain
how far such measures are possible in India ; and we recognise that, in
any case, until the workers have learned how to use a longer period, of
leisure more advantageonsly, such a concession may not be i untized”
benefit. .
253. We desire to draw spoeial attention to a note (Appendlx L) pre-
pared by the Sanitary Commissioner with the
Government of India on the effeet which the
1mpwvcment of ‘public-health may have on
-industrial development. He has, in our apinion, given good reasons for
a belief that, with a proper organisation for the care of public health,
the eofficiency of our labour force, especially in the case of organised
industrics, could be definitely and substantially increased. His note,
we, think, also gives ground for belief that the eonditions under which
industrial laboyr lives in India can be made far more healthy and, there-
fore, move attractive. The fact that we received so little direct evidence
on this important subject is a striking testimony to the general ignorance
af the serious effect which various forms of preventible didease exert on
the efficiency -of Indian labour. The question of public health'is, we
mlly Tecognise, one on which much can be said from.a fal wider pmnt
of view than from the purely economi¢ aspect in which we are now regard-
ing it. - But we think that the presentment of the case for action will be
- -
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not the less _f_qrcible; ifwe. confine surselves to the severely  practical
problem of the loss from preventible diseass to employersand smployed.
.1t i3 cleat-that the improvernent: of the health of indastrial workers

cannot be: discussed sepurately “from  the ‘question -of " public: health

generally, if only for the reason that a-large nroyurtlon of Tndian fndis-
trla] labour mwoves periodically from vnlage to.eity and back again. - The
Sanitsry -Commissioner’s note indicates cloarly the-lines on which the
r“qulsxte organisation for the. ecare of public health must be formed.
7 The existing evils dre \Vldc%pread and caz. only be Qealt with by ‘an
“tgually \hde.:p:read organisation: Into the dotails of ‘sueh o soheme wo
cannotgenter 1n- this report ; we have made certaln specific suggestions
4o méet, individual dofects ; bus.we fael 16 necessary. to point- out here
that we believe the effect of preventible disease on'industrial labour to
be very: great,  while thé éstablishment of a satisfactory organisation to
combat lt i¢ bound to have-appreciable results, and may lead to benefits
béyond any thing which we can at present estimate.
234 Mea‘sw"cs for the welfate of operatives in India fall under the
" heads of co-operation, the provision “of . open
seneral weliare work, spaces and other facilities for recreation, medical
nttendanoe, and instruction by various methods and in varions mbsect%
Steps in these directions are bemu taken by Government departments,
by, thie aviore enlightened mill-owners s, ud bv private’ agsociations like
the Servantdof India Society and the Qocial Service Tieague. Theneces-
sity of providing open’ spaces for recreation iz gencrally recognised ;
miedical facilities, when on the wight lines, are froely resoried to by the
labonring classes; and we would emphasise the urgency for'a further
_extension of-these. - Co-opsiative work among labourcrs and especially

among il hands presents. serious dlfﬁcultl(,b owirg-to the fluctuating’

nature.of the population and to the lack of a commoﬁ iiterest. . But

\.

their indebtedness and the: extent to which they are exploited by the °

shop-kespers from whori they by their daily supplies Tarnish a very
-strong case for a special-effort, Employers may give most waluable aid
in a,]l these ditections ; and; in p.ntlcu]a,r, by sml’cuw benelit and pro-
videny funds and by thie provision of cmnpenmtion “tor injuties; ete.,
received By their employés; a measure which, though already taken by.a
fow public-spirited industrialists, should He much more generally followed.
The encouragerent: of sports and athletics will improve the -heslth of
opératives and increase their interest in life.  Finally, there are many
subjects on which the urban working classes. require instruction. -The
rules of health, -dict, and sanitation ; the caze of children ; the evils of
intemperance ; all ‘these are matters which require to bo constantly
pressed on the attention of operatives. The latter questionis,in partl-
“enlar; one that affects the standard of comfort and the elliciency of labour
very deeply, and we feel it necessary to point out the temptations that
‘the existing facilities for tiquor drinking put in the way of the workmen,
and the necessity of removing the hquor shops‘as far as possible from the
' nelghboul hood of mills and factones and of providing alternativeaftrac-
4iops in thie form of places for the slo of temperanece bevomtru Libraties
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and reading rooms will afford means of instruction, as wellas of amuse-
ment, and the same may be said of cinema displays. Street or indoor
lecturing is also often a useful method of imparting knowledge or awaken-
ing interest. Employers might give occasional opportunities for moral
and religious instruction, especially where they have provided accom-
modation for workers in large scttlements. It must be recognised, how-
ever, that official organisations, as at present constituted, are ill suited
for work of this sort, and nothing really substantial or satisfactory can
be accomplished without the disinterested labours of private individuals
and associations, which, with one or two brilliant exceptions, have,
so far, been sadly lacking. Government and local bodies af well as
employers, however, can and should assist such cfforts, both finaneially
and in other ways; but the direct participation of official agency in
social welfare work must wait until the civic sense has become more
fully developed, and we therefore think it out of place to make definite
suggestions. .
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CHAPTER XVIIL

Cottage Industries.

253. ,One of the most striking features of Indian industrial life is the
; . vitality. of the old domestic industries, and in.a
Present ';::5;‘;‘3&;" cotfage . evious chapter we have briefly indicated the
d reasons for their survival in the face of factory
competition, both Indian and foreign. The instances to the contrary,
however, are instructive, -~ The spffining of cotton by land has entirely
disappeared. - In the towns, the work of paddy pounding, wheat grind-
ing and other laborious home industries is being more and more performed
by power-driven mills; and for social and economic reasons no one will
' xeprefi the. change.  The relief of women from these household burdens
is a-step in advance, and leaves them leisure which they may in the
future devobe either to-more cultured doriestic: occupations orto more
productive - work. -The part- played by women in cottaga industries in
Indis ingludes only the léss. skilled’ operations, except in Assam and
Burms'; in these provinces thoy carry on the whole busincss of weaving,
and in Burma they also take an important shate in other skilled manu-
factures, .

Apart from the beneficent changes brought about by the cotbon mill,
~.the rice will and the flour mill, modern industrial enterprise has lefs
- Iudia-in substantial posgession of its cottage industries. The imports

from abroad and the products of Indian factories have been ahsorbed
- by thelargely inereased demands of the country. Nevertheless, it must
beadmitted that the condition of village artissns is far from satisfactory
and that they are;in earning capacity at any rate, in an inferior position
to the employés in organised factories. - It must be assumed that cottage
industries have survived beeause they are so far adapted to their environ-
ment: The artisans produce commodities which are in demand and so
. far have not been displaced by, factory-made goods, and thoy work
tinder conditions which - they prefer to factory life. It must not be
. imagliied, Koweyer, that the artisan of to-day is wholly uninfiuenced
by the industrial changes of the past century. His methods remain
" the same, bub in some instances he works with superior raw materials
and in others with better tools. The weaver has taken to mill yarn,
the dyer to synthetic dyes, the brass and copper smith to sheet motal,
_the blacksmith to iron rolled in convenient sections, in each case with
adyattage to himself from the lessened cost of production, . which has
greatly extended his market: - Tn soms districts in lower Bengal, the
weavers use the fly-shuttle slay extensively; and they have recently
adopted it in large numbers in the coast distriots of the Madras
. ' IR T ‘



Presidency ; while it i8 also gradually coraing into use elsewhere. " The
tailors invariably employ sewing machines, and town artisans readily
take to improved tools of European or American manufacture.

A general review of the evidence tendered to us, supplemented by
numerous inspections in the towns and villages that we have visited,
confirms us in the conclusion that cottage industries are a very important
feature in. the industrial life'of India ; that they are by no means so
primitive as they are usually depicted ; snd that thereis uo real gronnd -
for belief that they are generally in a decadent condition, . We have been
unable to obtain accurate statistics regarding the ‘actual number of
workers in the various cottage industries, bub in eévery towrt they still
form a large percentage of the population, and they are to be found in
almost every village, so that their numbers are still vastly laiger than
those of the operatives employed in ‘organised industries:

206. Of these cottage industried; the most important is hand-locin
weaving. It is bielieved that betwesn two and
three million hand looms are at work in India,
and. their annval gross carnings must amount to something like fifty
crorves of rupees. Hand spinning has’ entirely died out ; accurato: sta-
tisticg are available for the production of yarn, the output-of cloth in
Indian mills, and weaving sheds, and the imports of yarn into India ;
and it is thus possible to ascertain how much yarn is absorbed in the
hand-loom industry. Caleulations have been made which show consider-
able fluctuations from year t6 year, but, on the whole, a tendeney to an
ingreased rather than to a .diminished congumption., There is some
reason to believe that weaving from coarse yarn is declining, while the
medium and fin¢ weavers are chiefly responsible for the inerease,

The subject has been dealt with in a separate note (Appendix I),
tased on the census figures and the returns of production and: of sea-
borne trade. In connection with this note, we degire to-draw attention
to the unsatisfactory means provided byvt_he ordinary census for the
collection cf useful oceupational statistics, and to suggest the adoption
of special enquiries for this object, which is at least as important as the .
ethnological discuseions that have hitherto figured so largely in censug
reporta,

257, Next to kand-locta weaving, metal working is-the most import-
ant-cottage industry ; “but there are no means
of ascertaining accurately the numbers em-
ployed. The goldsmiths are flourishing ; the brass and copper workess
have undoubtedly felt the competition of imported enamelled iron ware,
glass and crockery ; but the greater purchasing powers of the people
have enabled them to ghsorh these domestic novelties and to subst\tute
brass and copper vessels for village pottery. :

258, - Bericulture based on the mulberry tree or shrub is an important

cottage industry in certain districts ‘of Bengal

and in Mysore. It also flourishes uunder State

control in Kashmir and Jammu, Other forms
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of serigulture, "dependent. on the ‘erd, taser and muga sillkeworms, are
widespread in-Assam, Chota Nagpur and parts.of the Central Pro-
vinees, Mr; HL.: Maxwell Lefroy has submitted to the Government of

“ India a'very detailed report on the silk industry, which we discuss’ in -’
Appendix -G - Disease . among the worms seems to be the silk grower’s
yrincipal diffieulty. The ndigenous methods of sillkk reeling are .crude,

§ and there' is a-casc for the cstablishment of central factories to deal .
with ‘cocooni. . Indian silk weavers largely use imported silk, while the
Indian silk is cxported from the country for the manufacture: of velvets

. and silk hats. - The local silk is full of kaots and Joose ends, and is of

very unequal strength. . Comsequertly, 1t gives the weaver much trouble

to: prepare it-for the loom, and he prefers the more even ro-reeled silk

Jmported from China.

259, The indigenous dye industry has felb probably more than any
other the effects of modern technical progress.
When colouring matter was derived chiefly
{fiom vegetable sources, the processes were lengthy and laborious and the
results nncertain ; the use of imported synthetie dyes greatly shortened
and simplified the operation and gave mote certain results, thus enor-
mously Teducing the cost. Many dyers had, perforce, to seck other
means of livelihood, and the attempts made sinee the war to replace the
synthetic dyes have established the fact that vegetable dye stulls are,
and®alwgys must be, incapable of meeting the demands of the industry
on its present-scale; both as to quality and quantiby. Further, the
* chiange in taste brought about by the brighter aynthetic dyes renders it
difficult to find a market for the thmnor and duller though perhaps
. morc pleasing, colours of vegetable origin.

Eyeing.

260, The cottage industries. of Tndia are many ; soma of them ave

peculiar to tho country ; bub the great majority

are to be found in some form-or other all over

) the world. It is needless to. cmphasise the
artiseng conservatism, lack of ambition and prescut inability o appre-
ciatea higher standard 'of living. . They are very ignorant; and obviously
the first step towards their improvement is to educate them. In most
cottage industries the children can bie employed ab an early age; and it
often falls to the women to take a full share of the work. - The care of
children is, therefore, apt to bé neglected, and they are pub to work
much too scon with the view of adding to the family earnings.  Every
gradation of skill and craftsmanship is found in these cottage industries,
and; where a higher standard of comfort exists, the necessity for some
education is recognised.  Various efforts have been made to improve
the condition of the artisans, but they have been feebly conesived and
ill carried out.  The Mission industrial schools deal almost entirely with
Christians, and these started by District Boards, Municipalibies or private
agencies hardly show that the very difficuls problem has been stricusly

- considered. Lupils are attracted by scholarships ; the training is gere-
rally no better than could be obtained in the bazaar, and the bulk of the
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pupxls belong 0 mlscdlaneous castes and certainly are not chlldreu of
artisans.

Qur enquirics force us to the conclusion that the crying need of
industrial India at the present time is the provision of much greater
facilitics for the education of the artisan population. Apart from such’
general measures gs Government may find it possible. to introduce-in
the near future, we have recommended the establishment of an efficient
system of industrial educatmn in “special mdustnal schools under the
control of Departments of Industries.

In modern industrial conntries, suoh as Great Britain, the old gystem
of apprenticoship to master workmen has almost died out ; but its decay
ogourred long after the practical extinction of cottage mdustncs and it
wag roplacnd by a widely extended system of evening clasges in poly-
technic and municipal technical schools. The conditions here are
altogether different. The industrial school in India has achieved lLittle
in the past, yet it seems capable of being rendered an efficient means of
educating the workers in cottage industries in the future. But no
matter what steps are taken to improve the instruction given in the
schools, the results will be negligible, unless the pupils can bo induced to
go th.mugh the whole course, so that their training is tomplete when they
leave. The cheapness of living in India is a powerful weapon in inter-
national competition ; but it is of little avail if the labour is inefficient
and unorganised. There is no likelihood of cotitage industries begoming
extinet ; D i improvement in the condition of the workers s not pro-
bable, unless bettor fools and plant are employed and an intelligent
subdivision of industrial processes inbroduced There is .a tendency,
which will probably be accentuated, to organise small factories, and this
should be encouraged. Such a result is, however, more likely to arise
from individual bnplb‘lllst effort than from anything like co-operation
among the artisans.

261. The fact that the individual artisan can make a living under the

cottage system has attracted the attention of
Training "'m:'r'lam" Work-  the cducated classes in recent years. They

: ) have observed that there was room for. great
improvements in methods and scope for the employment of capital.
Accordingly, numerous attémptshave been made to start small factories,
into which it was intended that the artisans should be drawn.. Inonly
a few cases has success been achieved, and then, as a rule, by men who
had acquired a practical working knowledge of the trade in question ;
but this fact is sufficient encouragement to warrant further efforts in
this direction. In each industrial school provision should, therefore,
be made for the instruction of a small number of pupils of a higher class
with better educational attainments and with prospects of being ableto
command sufficient capital to start eventually in the trade Themselves,
In the case of weaving, something in this dlrePf]OT‘ is being done at the
Clovernment Weaving Institute at Serampore, where a considerable
number of fairly well educated young men are undergoing a course of
instruction, which is intended to fit-them ultimately to become master
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weavers.  The scheme; however, fails to produce satisfactory results,
owing-to-the absence-of opportunities to aoquire practical experience
in.the contro! of workmen and in the management of a commercial
busivess. . There are no hand-loom factories or: village asseciations,
in which such training raight be obtained, and if is neccssary to arrange
for a few small undertakings on these lines, if possible under private
control, with' assistance from Covernment in whatever form' proves
mast suitable, $0- serve as demonstrations .of work under commeteial
methods. . Failing ‘private enterprise, a purely eommercial section
should -be attached to the laiger weaving schools, with the avowed
object of swupplying the training, obher than purely. technical, 'which
A riasper weaver must possess bafore he can hope to start in:business for
himsel.

“We have dealt specially with weavihg because of its intrinsic import-
ange. - As-we have pointed outin Chapber X, however, there are éssential
differences  between weaving and cralls steh as, for mstance, metal
working and carpentry. For these, instruction is needed rather than
commercial organisations or tha training of master craftsmen.

262. 'We think that attention sbould also be concentrated on helping

h, Pk g . _the!individual werkman to escape from -the

F'"i'.}f:':;fﬁ?fﬁ:fﬁ to clutches of the money-lender and to obtain

g : credit on easy terms. - We make certain sugges-

tions fp this end in the following chapter, bub, in cases which'cannob

bo reached® by the organisation for co-operative credit, Directors: of

Industries may well be empowered. to grant. small 1oans and to supply

= %o00ls and plant on the hire-purchase system.- The difficulties experienced

0 dealing ‘with this class of worker are well known, and the power to

grant'such loans mmst be exercised cautiously ; but, while the terms on

sthich they are to be recovered should be easy, the margin- between the

- ¢ost ‘of providing - the money and the rate at which it is lent should be

. sufficient to render the business profitable, as the tltimate aim should

et hand .over such transactions. to co-operative societies or ofher
-agencies,

263. In former times the art crafts of India reached a high degree of
perfection under the patronage of the rulers of
; the ecountry. As cottage industries,. these
arts and cralts are still carried on, and the skill and tradition of each are
handed down from generation to geuneration. But the disappearance
ot the personal relations between workerand patron haghad o disastrons
effect. . It has deprived the former of hismain incentive to excel, and has
placed him entirely in the hands of the dealér, who does not require
articles which -appeal to cultured taste, but merely such as will find a
ready: sale.- There are schools of art in Calcutta, Bombay, Madras,
Lucknow and Lahote, but the effect of these on tho workers is Limited.
The Vietoria Jubilee Technical Institute in Madras, with funds contri-
buted partly by the public and partly by Government, has a show room
devated to the display of the arts and crafis of the Presidency. Most of
the articles are purchased from the people who made them, and they
. . 197 »
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ate all for sale.  Qaly approved exhibits are aceepted, and, as quality
rather than cheapness is the aim, the Institute is gradually inducing the
craftemen to return to the higher standard of work formerly in voghe,
. but no longer possible if their only means of disposing of their-produc:
tions is to sell them to the art curio dealer, who purchases them by the
dozen at the lowest rate he can get the workers to accept. - We saw a
similar institute at Bangalore, and. the Director of Industries in :the
United Provinces has opened. a sale room in Cawhipore on somewhat the:
same lines, though -this latter institution is not confined to the sale of
- artistic productions. These depites offer promising prospects; but their
weak point. at present is their lack of a sufficiently aggressive policy.
There 1¢ no.one to instruct the craftsman, to criticise his work and to
supply him. with new ideas and designs. The men renain isolated in
their villages ; and, though there is a permanent display of their produc-
tiong; there is no attompt, except in Rangoon, where there is, however,
no school of art, and in Lahore, 40 hold periodical exhibitions, where
craftsmen may be brought together to compare their work with that of
others. Most important of all, the business side is neglected, and the
depdts depend almost eutirely upon casual visitors for the disposal of
their exhibits. Nowuseizmade of the ordinary business methods by which
sales are effected. There is practically no advertising, and no attempt is
made to place the art productions of the country on foreign markets. .
A bolder policy and more vigorous management should be adopbed,
and the show rooms and depdts should be more clbsely associdted with
the provincial avt officers, whose influcnce over the craftsmen  will
be greatly strengthened, when the latter find that there is a ready sale
for work produced under expert artistic supervision. We have given
reasons in our remarks on the cottage industries of Burmia (Chapter IT)
which seem. to show that the field for action i8 specially promising in that
province, ’

264. ‘An essential feature, in fact, of any atbempt to develope cottage
industries in India must be the opening up of
The provision of markets oy markets for the. goods produced. Many
for products of cotiage N e .
industries. of these industries have survived because of
their ability to satisfy the strongly marked
local demands for special designs. But where productions go far afield,
it is through the agency of middlemen and merchants, who, however,
have so far shown little enterprise or originality in the necessary direc-
tions when we have indicated above. We need only mention the toy
industry of Germany, the straw-plaiting work of Luton, and the many
cottage industries of Japan, as examples of what can be done when
‘enterprise and organisation take in hand the marketing of goods. . This
really. pressing problem confronts. any one who would try to put the
cottage industries of India on'a better footing, Where a greater demand
for their products has been created, the artisans have almost invariably
sought on- their own initiative to iprove their means of production,
but it requires capital to establish new markets, and in a subsequent
chapter we make specific suggestions for dealing with this problem. -
198 .
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Not & little of the industrial suceess of modern Japan is'due to the
~atbention that-bas been paid, not only to the education and technical
training of cottage workers, but to the building np of business organisa-
tions, whick take over the products of their industry and dlspose of them
‘all over the world The little that has been done in India in this direc-
tion is full of promise’; bubibis almost entively for internal trade. From
the groat centres of indigenous weaving ‘and motal work, goods are sent
far and wide, but usually only throughouﬁ India:. The staple products
of Benargs, Aligarh, Moradabad and Madura, to mention but a few of the
- larger towns where these industries flourish, are found in mpst parts of
the. coumtey, bub little or Tio-attempt ismade to cater for foreign markets,
- The naturce of their demand; actual or potential, is unknown; and there is
no one’to direet attention to their pessibilities. It is true that in the
south of India there is a considerable export trade.in what arc known as
Medras handkerchiefs and Singapore lungis, both products of hand-loom
weaving and both-speeialities “which find no safe in India, Dut Tndisn
merchants have undoubtedly heglected the posentialities of cottage
industries, and have done nothing to encourage the workers to produce
goods of a.clase which would-find- a ready markeb outside the country.
The Swadeshi Stores in Bomnbay are ageod example of an active and
successful agency for the interral distribusion ‘of the manulactires of
cottage and other Indian industries, ‘and they have héen evidently
of great assistance to.a number of cottage indusgtries, by making known to
dwellérs i lavge cities like Bombay and Poona what othet pdtts of the
country ‘aré producing.. Ii the Departments of Industries work in co-
“operation with a business institution of this sort, they willfind it a ready
means of introducing the products of both existing and improved cottage
industries to extensive markets, while it will.in turn derive benefit from
the information which the Departments can place at its disposal



CHAPTER XVIIL

Co-operation for Small and Cottage Industries.

265. Certam difficulties besetting cottage industries resemble prob-
Present posit ; lems which, in the case of agriculture, ate being
ition af ca-  «4)yed gradually by co-operation. - Co-operative
P et vt ro&&Td 1,0dlies for the distribution of seed have had a
striking success on a very extended seale, ~In
.some cages, societies for the sale of agricultural products, such as the
gur-gelling societies in the Decean, have also done well. - One or two have
been startod to work canc-crushing and gur-making plant in Mysore,
and in several provinces others have taken up the sale of agrienltural -
implements. Inthe field of industrial co-operation, credil societies
seem to have attained the largest degree of success, especially among
small urban artisans who live and work in communities, and in partieular -
among weavers. The funds advanced are mainly used for fhe Purchase
of raw materials and implements, or to finance the sale of finished pro- -
_ duets, In addition to thesc, there are also a few societies which deal
solely with production or distribution or a combipation of these. ' The
scale on which co- operative credit societies are at present wmklng is
very small, when compared with the vast field for their services offered
by “the millions of small agriculturists and village artisans it India ;
but they have been at work sufficiently long to enable cettain conclu-
sions to be drawn regarding ihur possﬂolhtles

The following principles seem to be of general application in the case
of all co-opera’mvc bodies, agricultural or industrial, that deéal with pur-
chase, production or distribution,

266. In the first place, before any such movement can be organised,
the ground must usually be prepared by the educative:inflnence of co-
operative credit, the simplest and most readily accepted form: of co-
operation in this country. In the next place, tho central banks, the
secondary co-operative bodies which are the main financing agents,
look with considerable and quite justifiable doubt, on societies of a new
type, until their soundness has been thoroughly established by success;
and, not Jeast so, on industrial societies the members of which cannet
oﬁer landed scourity. Again, in many cases, especially in those which
reqitire some degree of technical gkill or knowledge on the part of the
agents employed, or hiced a more widespread organisation than a single
cradit society can offer, it is botter to work through eo-operative bodies
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founded ad-hoe, or unions, as they.are often ‘called, than to entangle
ordinary primary societics in responsibility for work which is not under-
stood suﬂ'iciently by-many of -their membérs and- makes: too large a:
demand on the capacity of the societies,. It would, for instance, be
undesirable to saddle a small credit society, of which perhaps only halfi
of the menibers grow cane, with the task of financing and looking after a
cane-crushing and gur-making plant. Mutual acquamtance and trust
ar® necessary assets inthe case of a primiary credit society ; but a primary
weaver’s society small enough to fulfil these conditions would nof, in.
most cases, }Je strong enotigh to finance the sale of its output.

‘Where the prodiicts of an industry have a ready sale at a wiore or less.
fixed. price, co-opdrative societies for credit or purchase are not difficnlt
to work, but the advantages of co-operative sale in such cases are as a rule
not very sreat.. Bub. where the market depends on cagual purchase,.
oris a fluctuating or seasonal one, most of the workers are so largely
in the hands of the money-lenders, who take these risks and charge very’
high rates for doing go, that it is not easy to help them, unless an organi-.
sation can be set on foot large endugh from the very beginning to finance-
stocks and arrange sales, . Suecess is more likely-to be-achieved with
readily marketable articles, and the more difficult-cases may be: taken.
up, when experience has been gained with the easier ones.

L] -

Urban artisans who work - individually, such as smiths, carpenters.
and, in many cases, metal and ledther workers, do not readily-combine;
in co-operative organisations with unlimited liability ;. and without this,

- their assets are not sufficient to command much credit. A Registrar
of experience expressed the opinion that the most Topeful method of’
helping inen of this sort might prove o be through wrban banks of the:
Schultze-Delitsch type, which, though their aims are co-operative, do
not work on the prmciple of unhml’ced liability, and lend to 1nd1v1dua,19~
ot the security “of ‘two other names. .

267, The main difficulty in the organisation of industrial socicties for-

- . any purpose which involves dealings-on a large
Suggestions regarding o500 the sals. of piece-goods for instance—
uture policy. A s A p ¢ i}

lies in the absence of persons of-intelligence

--and:standing aequainted- with the business, whose interests are yet not
-neeessarily -opposed to the success of the scheme, The cloth merchant:
“is directly interested in maintaining the weaver in hig present state of”
bondage, while few educated persons have sufficient knowledge of the
business and sufficient public spirit to e able to organise it with success,
There are, in the case of agricultural societies whether for credit or distri-
bution, a fair number of public-spirited Jandholders, with interests:
diverging but_little from those of their tenants, who have sufficient
acguaintance with agriculture to manage the distribution of seed or
manare:” The nced for unoficial and PIOPEII\ ‘qualified workers in this
field i very great, and it has been suggoested in the preceding chapter
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that until the deficiency can be met, the most promising poliey, ‘at any
rate among domestic workers in towns,is either to inttodiice the small
entrepreneur who would organise production by putting out work for
partial manufacture in the workman’s home and completing it in a small
factory ; ot simply to bring together isolated workers into such a factory
and pay them better wages.than they can earn themselves under present
conditions. Such sehemes, if successful, would no. doubt 'add greatly
to the efficiency of production; though Lhey swould lower to some extent
the status of the workers, and expose them to the risk of exploﬂ:atlon

268. In view of the importance of improving the p031t10n of the
cottage worker where he is handicapped, as at present, by the wanb of a
free sale for his goods, it is justifiable to incur some risk in experimental
efforts. A case or two might be selected, which careful previous nvesti-
gation, had shown to be free from special difficulties, and attempts made
to build up an organisation for the sale of the manufactured products.
Buch attempts have alveady yielded promising results in the case of the
Bengal Home Industries Association, which is a private effort, and in
the Government depdt at Cawnpore. - Bub smaller and perhaps special-
ised agencies are also required for the local collection of articles, which
can then be supplied regularly to central institutions or large shops.
Such local ingtitutions might be started with Government assistance
and control in the first instance, and afterwards converted into cobpera-
tive unions. In view of the success which hag, in some cases, attended
the sale by Government agency of goods prepared by weavers employed
as 8 famine-relicf measure, such a venture ought not in any case to
involve gerious loss. A scheme of this kind would appear particularly
likoly to succeed in Burma.

In agricultural or industrial societiss, the object of ~which is-the
purchase and employment for the cornmon advantage of comparatively
costly machinery or plant, it seems necessary, until the confiderice of
central banks is gained, to give direct assistance in the form of ‘akavi
loans ‘on the joint and several lability of the members,” who should
ordinarily be able to offer landed: security. This proposal, which is
merely an extension of the principle of land improvement loans, has been
explained in greater detail in Chapter XX. .

269. One of the dutiés of the Director of Industries should be to

. . initiaste industrial societies, especially in. cases
Functions of Director o where fresh ground is being broken, and to
) afford assistance to them in technical and comi-

mercial matters after they have been started. Opinions differ gs to how
far the supervision of purchase and sale should be considered w1th1n his
scope.  The Director of Industries can obviously have mo part in the
administration of the statutory provisions applicable to co-operative
societies, But he should be responsible for advising the societies .on
matters involving technical detail, on the provision "of new markes 3
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for products, and on the commercial aspec; of proposed schemes. Whe-
ther and how he should deal with agricultural societies organised for
the employment of machinery, such as canv-crushing power plant, must
depend on the decision reached regarding the control of agriculvural
engineering work.

The intimate connection between co-operstion and the improvement
-of agriculture and cottage industries eannot be too strongly emphasised ;
and the officers who conftrol these three branches of administration must
recognise thjs connection, and develope it by kesping very closely in
gooch with cach other, if they are to achieve genuine success in the
<discharge of their duties.
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CHAPTER XIX.

Industries and Transport, 4

270. We received from witnesses a number of complaints to the effect
that Indian. railway policy doés not tend to
foster the industries of the country. On the
other hand, those who have been favourably
treated or are satisfied with the existing position are naturally silent,
and the case has, therefore, been only partially represented to us.

The question of railway rates, is 4 very difficult one, requiring a wide
range of detailed and technical knowledge for its proper understanding
and still more for its efficient treatment. But there are cerfain general
principles which stand out clearly and seemn to bear directly on the specific
subjects with ‘which we are dealmg Our recommendations will be of
more practical use if we avoid detail and frame them on broad and simple

lines. °

271. Before the war, the major porion of Indian railway traffic
flowed in two stréams—raw products moving
f::?{:;g:{‘::fé{;g; towards the ports for export, aund imported .
“policy. manufactured articles moving up country from
the ports. Of these the first was by far the
- gregmer The policy of the railways has been based on this position and
~Yyas followed and tended to stimulate these movements of trade. Large
volumes of traffic can, it is true, be more economically handled than a
number of casual driblets ; but there has ‘also been rivalry between
Bombay, Calcutta and Karachi to supply with imported goods the
debatable land where their respective railway systems touch, and to
attract produce from it for export. The competition between cheap
river transport by the Ganges and the East Indian Railway which runs
alongside that river has caused the latter to lower its rates in some cases,
leading to a corresponding reduction of rates by the Great Indian Penin-
sula Railway. The influence of the large shipping companies has also
not been without its effect on the railways serving the ports ; a line of
steamers naturally wants goods conveyed to it as cheaply as possible,
and can offer a railway gerving its port of call important help in attract-
ing traffic to that port. Coastwize traffic has alzo in many cases bad a
considerable influence on railway rates. In consequence many inequali+
ties have arisen between gouds for export or imported articles on the
one hand and goods for internal use or locally manufactured articles on
the other, in-areas where railways compete with one another or with
water transport ; and speaking generally, favourable rates for raw
2064
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produce moving to-the ports have resulted. We are naturally not in a
position to prove that in any individual case these rates are unnecessarily
low. ‘But the history of rate fixation reveals a desire to - divert traffic
from one Indian port to another, rather than a careful examination of
the effect which the rate imposed would have on the-fotal cost of con-
veying the goods to their port of foreign destination, and therefore
. on their ability to compete with products from rival sources.  Presum-
2bly relovant local eircumstances are duly taken into account when rates
dre fixed ; the point which we desire to make is that there has been a
tendeney to think of attracting traffic to a particular railway rather
than to ednsider whether a real necessity exists for reduction in the
generd} Interests of the country. Indeed it is possible that a moderate
increase would not materially &ffoct the quantities coming forward. As
an example of undue reduction of rates on exports, we would quote the
case of hides.. Their production cannot be affected by railway rates,
though their disposdl may be ; and the grant of port rates nearly 50
per cent: less than the internal rates has certainly discouraged Indian
tanning; and aided certain foreign industrialists to obtain a hold on a
clags of raw material of which India possesses a partisl monopoly.

The fixation of railway rates on imports has followed much the same
lines.as those which we have discussed in the case of exports.

It would be easy to support the statements made above by numerous
instances ; lsut the facts are generally admitted. The fixation of a single
rate is ﬂoverned by so many considerations that the. citation of indi-
vidual cases wounld often be unfair, if each were not fully analysed.

272. The efforts of the country in future will be directed to bringing
i - raw materials to the most finished state possible
#‘:;;:ngx;:;;: ;zllai:yg-a n before export ; indeed, appreciable advances in
this direction were already being made. before
the war, and the policy underlying the whole of our recommendations
depends on the acceptance of this desideratum. The governing principle
which, we think, should be followed in railway rating, so far as it affects
mdustnes is that internal traffic should be rated as nearly as possible
on an equahty with traffic of the same class over similar distances
to and from the ports, This principle must of course admit of
numerous - exceptions, in consideration -of the competition of water
trangport, the cost .of working particular “sections of line, the
convenience of handling, the advantage of return with full loads, and
many other factors. But we would press for its acceptance as far a8
posslble in the case of raw materials conveyed to, or manufactured
materials conveyed from, an Indian manufacturing centre.

We are well aware that numerous coneessipns have already been
made. for the benefit of Indian industries ; we have seen a long list of
such in the case of the Fast Indian Railway in particular. But our
prineiple premises more than individual concessions: it involves the
fiecessity of cons1der1ng from the widest possible pomt of view, how far
the existing low rates on produ('e for export are really required : eguality
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may be better attained by raising a rate which is ncedlessly low, than
by reducing one which is not intrinsically too high. It would, we
recognise, be most unwise to set on foot a poliey of individual coneessions
to industries, without laying down any general priteiple to gnide and
limit them 3 one concession of this kind involves an incaloulablo sequence
of others, and the eventual loss of income is likely to-be very -serious.
We do not, of course, éntirely bar the idea of individual concessions, and:
we shall indicate later the lines on which we think thess may be safdly
given. But if existing inequalitics are redressed on the basis that we .
have suggested, the necessity for such concessions will be less, We may
draw attention here to the substantial rise in the price of raw products
and in running expenses, which is likely to continue in many cdfses for
long after the war. This is an added argument in favour of the reconsi-
deration of the existing low rates for-moving freight to the ports. We
are aware that in 1916 these rates were raised under the general orders
of the Government of India, apparently with the idea of maintaining,
so far as possible, the distribution of traflic reached by past competition,
while restoring to some extent the rates which that competition had
reduced. The position should, however, be examined again from a wider
standpoint than that of war time, and in estimating the effects of rating
the criterion should be what the traffic can stand over its whole journey
to the port of foreign destination.

278, We have pointed out above that one of tHe immediatd causes
. for the low port rates was the competition
g&gﬁ';t;:"':_:ﬁw‘;' '“‘;'I‘i’:‘ between rival railway systems, which led them
on ,a(u_y POIEY 46 look on some questions from an unduly in-
dividualistic point of view. Another instance
of this attitude lies in the ‘ block rates,” or higher mileage charges for
short lengths imposed on traffic moving from a station near a junction
with another system towards the junction, in order to travel & much
longer distance over that other system. Similarly, when °scale’ or
‘ tapering * rates are charged, which involve a reduction of milenge rate
Increasing with the length of the lead, each railway treats the length on
its own system as the sole basis for its charges, irrespective of the total
lead, and a consignment which divides a journey of 300 miles equally
between three railways only obtains the #nileage rate applicable to a
lead of 100 miles. °Terminal’ charges are also sometimes used for a
similar object, viz., to extract as much as possible from traffic which will
presumably travel a greater distance over a foreign line than over the
line of its origin. There may be justification for these expedients in
many cases, but it would appear that they often affect traffic undesirably.
They have accentuated inequalities, and have, on the whole, tended to
operate to the disadvantage of internal traffic and, therefore, of Indian
industries.  We think that reilways should accept the principle’ which
is followed in some other parts of the world, that a consignment travelling
over more than one line ghould be charged a single sum based on the
total distance, any special claims for extra cost incurred by a particular
line in handling short-length traffic being met by the greht of suitable
208 " ¢



allowances or of a suitably larger share to the less fayoured line, when
dividing the total payment between the railways concerned.

274. An incidental effect of the policy that has stimulated traffic to
and from the perts has been the congestion of
industries in port towns. The same advantage
of favourable rates, granted to a less degree at
* apher important -traffic contres, has had similar, though less marked,
results in their case also. We have found it necessary in Chapter X VI
to comment at length on the serious labour difficulties created by the
concentration of industries in certain centres, and we think that the
railway rate policy which we have recommended would help to diffuse
and decentralise industries, and thereby increase the availability, the
corafort and the efficiency of labour.

The congestion of indus-
triai centres. |

7

275, We have suggested an examination of the desirability of raising
the cxisting low rates on raw materials for
export ; we think it cqually necessary to do the
same in the case of mamnufactured articles or
materials imported.  We may quote, without entering into details, the
instance of sugar, the increased Import of which coincided with the
reduction ‘of rates brought about by railway competition. Relevant
points for consideration in stich cases are how far the reduction benefits
the uléimaje conswmer, or is appropriated, by the manufacturer or
middleman’; and whether any of these persons really needs the con-
cession. - We would, however, poinf to the necessity of one exception to
this principlein the case of imports. Machinery and stores destined for
igdustrial use in India should be transported at the lowest rate possible ;
this will repay the railways many times over in subsequently increased
business in other ways. : .

276. There are other difficulties affecting industrialists, of which we
received complaints. ~ The shortage of wagons,
the inconvenient routing of traffic, unnecessary
breaks of gauge, losses from careless handling or
from dishonesty, the question of risk notes and the like were frequently
mentioned to us by witnesses, and arc commonly discussed in the press
by business men and by bodies interested. Into the merits of these
questions. we are neither prepared nor desirous to enter; but we are
sure that the more effeetive representationrwith the Government of India
of the industrial and’ commercial interests of the country by a depart-
ment charged with the task of developing an active policy of stimulation
and improvement, cannot fail to do good to the country and, therefore,
‘in the long run to the railways also.

277. We recommend for the serious consideration of Governinent the

” - ;e suggestion that this representation might be

opresentation of fndus- d by appointing a commercial member
trial interests with - lnereased Dy opr 8 Hne

mor:: o'wlndi:ovem of the Railway Board. But it is well to add

that the power of control possessed by the

Railway Department over the railways is Hmited by contracts in the case

. * eo1

Efiect of proposed policy
as” applied to' imports.

Miscellaneous difficulties of
industrialists.
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of company lines  and so lony as these subsist, the only action which the
depattment can take is by way of argument or influence.

We have already stated that there will be more than one class of
congiderations to be taken inte account in dealing with the future rail-
way rate policy. In dealing with questions of overseas trade and the
effect of o change of rates on the ability of Indian products to compete
at the place of cousumptmn with those from other sources, the Railw
Department will doubtless be assisted by the department of Governmént
in charge of commercial interests, which will have the advantage in
future of a more efficient system of commercial intelligence,linked with
that which is now being elaborated for the British Empire as a_whole.
In the settloment of railway questions affecting the requirements and
production of Indian industries, the proposed Department of Industries
should have a voice ; and the provincial departments which we have
suggested, with their industrial boards, would often take the initiative
in such questions. No such organisation for the representation of local
industrial interests and the effective presentment of their wishes before
the Government of India has existed hitherto, and it is owing to its
absence that the claims of industry have not, as a rule, been put forward
offeetively and authoritatively, The interests of Indian industries and
commerce should, we think, be represented at the Railway Conference
and at the meetings of the Goods Classification Committee by appro-
priate officers of the imperial and provincial Departments of Infustries,
and in particular by the Director of Commercial and Industrial Intel-
ligence, as well as by representatives of British and Indian commercial
bodies. We think it beyond our province to discuss how far, if at all,
the relations which exist between the railways and the Railway Depart-
ment of the Government of India would require modification to render
effective the policy which we recommend.

278. We have, we trust, made it clear that we advocate no one-sided

policy of administering the railways as a means

;‘;‘s“;n:“: sil“'::l'l'"l"';:‘ son-  of subsidising industries, irrespective of financial
industries. € considerations. We think, however, that favour-

able consideration should he given to new

industries, in cases where the investigations of the Department of In-
dustries show this to be necessary, by the grant of low rates for a term
of years. But we would again repeat, that the abolition of inequalities
which we recommend would tindermine many of the present complaints.

Water Transporf.

279. We have examined a number of witnesses regarding the question
of river transport, which is especially important in Bengal, Burma and
Assam.  We were unable to arrive at definite conclusions.  We fully
accept- the desirability of the improvement of many of the existing
waterways ; but the matter really turns on the cost of the improvement
in relation to the results to be obtained in the case of each scheme, and
on the merits of these we are unable to express an opinion. We feel
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justified, however, in urging-that the Government of India should take
up the question of improving the existing waterways, as we cannot help
thinking that, in'the absence-of a representative specially eharged with
their interests, the vested interests of railways have prevented water-
ways in India from receiving the attention that has been given to them
in other large countries with such satisfactory results: The proposal to
form a Waterways Trust was prominently brought to our notice at
Caoutia,—and although we cannot give an opinion on its merits, the
prospective advantages seém to be such as to merit the early consider-
ation of Government, If our suggestion be accepted, that the control
of communications should be separated from that of industries, the
simpliffed Department of Commerce should be in a position to give greater
attention, not only to the utilisation of existing waterways; but to their
improveément with the view of increasing the number of chaniicls of
internal trade.

We consider it essential that railway and waterway administrations
should work together harmoniously for the development of those parts
of the country which are served by hoth, and we commend this question,
together with that of coastwise freights, to the attention of the fubure
Department of Commerce. The eflect of shipping {reights, coastwige and
oversea, on transport, although we are well aware of its importance to
the trade of the country, isa matter in regard to which we do not feel
called ubon $0 make’ any specific recommendations. .



CHAPTER XX.

Industrial Finance, ‘<

280. A detailed examination of modern industrial enterprise in India

discloses the fact that, while during the last

{\03‘“‘-"“": DL Indinn 0?‘%‘“‘ half century there has been considerable pro-

¥ "lakingrsl? uneler- gress in respect of the investment of capital, it

has been upon comparatively restricted lines and

there has been little entexprise in new directions. In consequence, the

major industries of India are few in number and have been till recently
chiefly confined to the textile and leather industries and to mining.

During the last few years, however, there has been a very marked
broadening of the ficld of industrial activity, as exemplified by the estab-
lishment of the iron and steel works at Kulti and Sakehi, various Portland
cement works, the hydro-electric installations in Mysore, Kashmir, and”

-on the Western Gihats, and the extension of the usé of electrical energy
t0 a number of large towns. A number of further schemes are to come,
and we may expeot to see, in the immediate futare, far greater utilisation
of the water-power possibilities of the Western Ghats ; large additions
to the existing steel works ; the creation of a group of subsidiary concerns
to convert the output of the steel works into manufactured products ;
the smelting of zinc and copper and the production of sulphuxic acid on
a large scale ; the treatment of voke by-products and the production of
* heavy” chemicals on a modern basis; the manufacture of textile
machinery and mill accessories ; the building of steam and oil engines.
Some of these projects are under construction ; others bave been fully
worked out and financed, and are ready to be taken up at the cloge of
the war; others again are being investigated by powerful interests.
Fhere has been much development in mechanical engineering, due chiefly
to the increased needs of the extending railway system and to the general
growth of public and private enteyprise, This 'movement has been, how-
ever, arrested by the war, which for a time rendered capitalists afraid
of new ventures, and has latterly made it impossible to obtain plant,
machinery and staff.

281. We may now consider the extent to which capital to finance
Gapital in tho mofussit.  "C¥ enterprises is available in India. On this
subject we have rcceived a. large amount of

evidence, an analysis of which yields the following facts. {Mhere is &
considerable accumulation of capital in India, and to this New savings
are being added every year./ Some part of these savings is invested
directly in the extension of industry. But we must again draw attention
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to the vast differences in the economic conditions which prevail in different
parts of India. - Banking facilities do not exist at all for the great majority
of ‘agricultuzists, and the co-operative credit movement i only'in its
infancy.  Even where branches of banks exist in ‘mofussil towns; they
do niot wifortunately attract the custom of the small trader or of the
agriculturist ; nor do either of these, under existing conditions, possess

= the confidence of the banks.  The often illiterate agrienlturist views with
Jongiderable doubt the depositiside of a bank’s business, while the security
that he.can offer, though good of its kind, is, owing to his unbusiness-
like methods, far Tess temptmg 0 & bank than the business offered by the
larger tenant farmers in other countries.

The agriculturist, the rural artisan and the small trader are financed
by the mdhayam who does not confine his dealings to money, but is often
also'a purchaser of local products and a dealer in imported arbicles. He
either operates with his own capital, or is helped by a bigger man of his
own ¢lass ; ‘and the latter often bas dealings with banks on a- consider-
ahle scale,” The mahajon charges high interest ; landed security is good,
but is not easily or rapidly realisable ; debtors are uneducated and havo
n0-idea ‘of business methods or of punctuality in meeting their obliga-
tions ; their income s often precarious, depending as it does on the
natute of the season ; and, partly in self-protection, the mahajon charges
a- ratey of interest, which local custom readily “tolerates. The larger
makajons Who finance landowners or regular traders, often lend money

~ofy cheaper ‘terms. - But even they do not consider that organised indus-
tries, except & few well-known and well-established ones with the value
of which they are fully acquainted, furnish acceptable security, and when
‘they lend to others, they exact heavy inferest. Itis only the smaller
industrialists who crave the assistance of the mahajans. The larger con-
<erns go to the banks.

282. Thus, except for the branches of presidency and joint-stock
banks and a few local banks, such capital as exists in the mofussil is
unorganised, and the transfer of money is a personal transaction between
the payer and the recipient. There are very many small towns, each
of which carries on congiderable business under these conditions and
without the aid of banks. ¢ The velume of business would often be con-
sidered sufficient to warrant the establishment of a branch bank in the
case of similar towns in Europe or America, where such banks sometimes
open only one or two days a week. But there iz in India at present a
fack of trained bank cmployés, owing to the absence in the past of
facilities for commercial education and of any regular system of training
Indians in banking work, while the country folk do not yet realise the
advantages to themselves of organized banking. For these reasons, the
extension of banking in the mofussil has been slow. Where, ag in the
case of the Punjab, too rapid progress was made, it wag attended with
grave risks and followed by disaster. There was mismanagement at the
headquarters of some of the banks, and many of the branches did little
but receive depogits.
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Those who invest their savings find few fields which are. at once safe
and attractive. Investments in land by purchase or mortgage still
appeal most strongly to the Government official or professional man ;
and the farmer with spare funds cares for little else, except in a few parts
of the country where some form of industry, usually of a simple type,
bas become recognised as a safe investment. The Pogt Office Bavings.
Bank attracts deposits from the intelligent middle classes in towns, in- .
cluding Government servants; and to some extent Government papef
algo hag found holders among the same classes, as well as amongst the
bigger landholders.

283. The employment of wealth by those agriculturists.who posgess it
follows traditional lines. In those parts of India where excessive sub-
division of land is not the rule, well-to-do agriculturists are found owning
a fair quantity of jewcllery which is worn by their womenfolk, and they
keep in addition a certain amount of rupees or sovereigns, a part of which
is used for the current expenses of their household and of their cultiva-
tion. The rest they hoard against anticipated future necessities or lend
to their neighbours. After the harvest, the money which they have lent.
or expended on their cultivation comes back to them. Thig seagonal
employment of money leads to two results ; the locking up of money
unproductively during the slack season, and & high rate of interest during
the busy period, because money can be used only for a few months; and
during these months it must earn a high rate of interdst in order t9 yield
the average return which would normally be available from long-period
investments,

ES

In some mofussil areas, small industrial undertakings are started by
individuals, family groups or syndicates. But a sense of business pro-
portion ig lacking ; 1n certain parts of the cotton tract, the number of
ginning factories and baling presses is far beyond the requirements of
the crop ; and in the great rice-growing deltas of the Coromandel Coast.
and in parts of Burma, the number of small rice mills established in
recent years has rendered barely profitable what was, at the outset, a
flourishing industry.

284, We may now describe the state of affairs in the presidency
towns where a much larger proportion of the
exchanges takes place through hanks, and there
is greater readiness on the part of some sections
of the public to invest. The representatives of well-established firms,
Buropean and Indian, who have come before us as withesses, generally
testify to tho fact that they themselves experience comparatively little
difficulty in obtaining capital for any well-considered proposals which
they are able to put [orward. The Bombay Advisory Committee ave of
the opinion that the shyness so often attributed to capital in India does
not exist to & marked extent in Bombay city and probably not in the
Bombay Presidency. DBut, speaking generally, and this remark applies
even to Bombay, there is a complaint that thefexisting banking system
is too inelastic, and is insufficient to meet the needs of the country, and
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‘that, in respect of industries; developmentis greatly retarded because the
banks refuse’ to advance money for lengthy periods-on the security of
buildings and plant.) - However, in the words of the head of a presidency
bank —“ The business that a presidéncy bank ‘may undertake is strictly
confined within ‘certain limits laid down in the Banks Act, and the
“underwriting of industrial ¢apital and investing in, or: lending om, the
=, security of shares in industrial concerns do not come -within ‘thoge
“Himits.”>y We have received evidence in favour of a rclaxzation of the
restrictions of the Presidency Banks  Act which prevent loans from
~-being given for longer than six months, and require the security of two\
names, - Practically ‘all the other banks of established reputation, |
English and Indian, work on more or less the same lines, and the
attempt in the Punjab to introduce banking on industrial lines failed,
owing, among other causes, to the attempts of the banks to finance
lorig-term business with short-term deposits, and to the fact that they
sank far'too great a proportion of their funds in a single industry.
285.  Whether in-the presidency towns or in the mofussil, the diffi-
i . culties In obtaining Joans. and financial assist-
Tﬁif@éﬁ“}u?ﬂ?ﬁ?lﬁi“ ance which are felt—and of the reality of these
we had plenty of cvidence—are experienced
chiefly in the case of the middle-clags industrialists, who are unakle to.
offer the security of approved names, or of stocks which could he readily
dispoBed qf. . Inditns suffer in a special degree from this deficiency ; for,
among other rcasons, they find it difficult to satisfy a bank, whose
dircctorate and superior staff are entirely European, as to their financial
‘position.  Tn' this: connection it has been strongly represented to us in
some quarters.that the inclusion of Indian directors on the Boards of
the Presidency Banks would promote the extension of their business
and increase the provision of facilities for Indian industrialists ; and we
put forward this suggestion for the consideration of the banks concerned..
- There is no doubt that the small entrepreneur, whether industrialist or
trader, is hamperéd seriously by the iack of banks and of finance at
reasobable rates ; and that the extension of facilities has been far toc
slow and too limited to meet the needs of the country. On the other
hand, such applicants {or assistance are often unable to exhibit theix
finaneial position in-a form intelligible to'a banker.

286. Such are the conditions of rural and urban finance ; and it ig
hardly surprising that, taking into account the
general ignorance of industries, money for in-
vestment therein, whether on loan or by way of subscription to capital,
is'not readily forthcoming and the wealth actually possessed does & very
small amount of work owing to its inactivity. { There is a general demand.
for Government financial assistance, though there is no unanimity as to
the form which it should take. It is stated plainly that the provision of
Govérnment funds for an industrial undertaking or a guarantee of in-
terest on the part of Government will attract investors, chiefly because
it is generally considered that when Govenrment gives assistance in this
form and assumes any part of the financial rigks, it will examine the
* ¢ 218

Symmary -of position.



prospects of the undertaking and will be reagonably sure of success,. In
the oase of small industries, smd of those that are new to India, witnesses
-eomplained bitterly that the pubhc are unwilling to invest, that sufficient
-capital cannot be obtained from the friends and acquainta.nccs of the
promoters, and that banks are unwilling to supplement the deficiency
or even to provide working capital: Moncy for such purposes can only
be obtained at a rate so high as to swallow up the profits of the venture.

The difficulty in raising capital for industries is mainly the measure,
even in Indid, not of the insufficiency or inaccessibility of money, but of
the opinion which its possessors hold of the industrial propoesitions put
before them. We have seen that deficiency in business experiencg and
practical knowledge of the technical details of an industry is often a
more serious handicap in the way of its promoters than lack of finance:
Thus we found in many cases that, where there were complaints of in-
-ability to obtain sufficient capital there had been also initial miscaleu-
{ations as to cost of buildings and plant, or as to the amount of working
-capital needed. TIn other parts of our report we have formulated pro-
posals for placing technical assistance and business advice at the disposal
of industriglists ; we have now to see whether it is desirable for Govern-
ment to take any steps towards rendering finance avmlable whether for
sinitial or working capital. ]

Industrial Banks. : « *

287. Where indusirial enterprise is in a healthy state, opinions seem
to be crystallised in the évidence tendered to us by the Bombay Advisory-
Committee, who state, “ We favour the establishment of a central in-
dustrial bank or similar organisation with a large capital and numeérous
branches, designed to afford financial support to industries for longer
periods and on less restricted security than is within the power or prac-
tice of existing banks. Such a bank would probably require a measure
-of Government support, but should not be brought under rigid Govern-
ment control.”

The only ‘instance of an industrial bank in India is the Tata Indus-
trial Bank, which was established quite recently and has not yet had
time to evolve a systematic policy in dealing with industries, or even to
illustrate the possibilities and difficulties of this interesting form of
financial activity. Our .information regarding the British Trade Cor-
poration, which, however, undertakes other lines of business than in-
dustrial banking, is confined to the report of the Committee which recom-
mended its inception and to the many criticisms which have been put
forward in Parliament and in the publie press on the report and on.the
berms of the charter, and no actual working experience is available ag'a
guide.

288.. We: have examined such material as we were able to obtain
regarding the part played by banks in the -
dustrial development of Japan and Germany.
In the latter case, a compendium of the

214 " ‘

industrial ‘Banks in
-Germany and Japan.



statistical position will be  found in'a note by the Director of Statistics
printed among our records*  The characteristics of the great German
industrial banks are, briefly, the high proportion of their paid-up capital
o, their total cash ‘transactions; the readiness with which they finance
andustrial and cemmercial business and participate in fresh industrial
ventures, by taking up and eventually selling blocks of shares in such
andertakings; and, finally, the large extent to which they tetain a
“seontrol of the industries and businesses which they finance, by appoint-
ing their-representatives as directors. ' They have thus been able to
‘make such undertakings help one another and, therefore; the bank ; and
have at- their disposal. the wide range of technical knowledge and
.experience of these assisted businesses to aid them in deciding ‘on the
anerits of further undertakings. It is alleged that behind these banks
stand the Reichsbank and the Germian Government.

‘We have recorded evidence on the Japanese banking system, which
‘explains the methods on which the large banks purport to do-business.
We may congider, as a specimen of-these, the case of the Nippon Kogyo
Ginko, a Japanese industrial bank, with a Government guarantee of

~limited duration. The by-laws of this bank, which require Government

-ganction, forbid the loan of an amount exceeding hall of the bank’s
paid-up capital’ on urban land or industrial buildings 1 its debentures
snay not exceed the value of certain securities held by it, or be more
‘thaif tenetimes the paid-up capital ; and the bank must not give loans
for longer periods than five years. We find thus in Japan a considerable
degree of State support and control in the case of banks which are designed
1o assist the commerce and industry of the country. We were unable,
‘however, o form opinions of value on the effect of these methods in
sactual practice; and, thovgh we received some information regarding the
mutual support obtained by industries through the gilds, we haveno
precige details as to the extent to which the local banks afford assistance
40 small industries, a function which, so far as we could ascertain, is not
amdertaken by the larger banks.

289, We have now to consider what iy the best class of agency for
the provision of initial and current finance for
Undustrlal - banks : thelr jpqyustries. - The industrial trust or financial

< possibilities for the assist-

ance of industrios. corporation for the promotion of industries,
which some witnesses supported, is, we consider,

in its nature too directly concerned in the success of particular under-
takings to be a-suitable instrument for the general advancement of
industries, though a uscful agency for furthering particular industrial
interests, The multiplication of concerns in any industry to which it is
already: committed, will not be weleomed by it. The industrial bank;
-on ‘the other hand, if wisely conducted, is hencfited by an increase in
#he number of 1nd1v1dual uridertakings, and it can to some cxtent pre-
vent their extension beyond the safety peint. It is true that in a country
like India, where a wide industrial basis does not at present exist, the
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specialised business opinion and expert advice required by industrial
banks are only available to a limited extent ; but the latter can be, to
some extent, provided from the Government establishment which we
have proposed, subject to the conditions laid down in paragraph 127
of Chapter IX.- We are not blind to the dangers which attend the giving -
of advice on an industrial proposal by the Government officer or depart-'
ment ; but we feel confident that the successes will so greatly outnumber /
the failures, that the general results of such a policy will be advantage-
ous, - It is impossible for a bank to retain in its permanent employment
a sufficient number of first-class experts to advise it on a great diversity
of new-industrial undertakings, while, if it confines itseﬁr to financing
those as to the soundness of which it is able to satisfy itself, its activities
will be too restricted to enable it to earn a profit on its necessarily large
capital ; and it may even have to limit its investments to so #mall a
number of industries as to endanger its own stability. It appears to
follow that an industrial bank with a sufficiently large capital to ensure
its safe working must, at any rate for some time, combine ordinary bank-
ing business with its industrial activities to enable it to obtain a return
on its capital. But it cannot be too strongly emphasised that, in such
a case, the clearest possible distinetion must be drawn between indus-
trial finance and ovdinary banking business. Share and debenture
capital and long-term deposits may legitimately be used for the former
purpose, but short-term deposits never ; and any attempt so tg emmloy
them should be most strictly prohibited, if necessary by law.

290. Judging by the information available from Japan and Germany,
an industrial bank can assist in the provision of initial capital, either by
examining proposals for starting new concerns and allowing their pros-
pectuses to issue with its émprénatur, or simply by providing them with
money. This again may be done either by loan or by the purchase of
shares.

The provision of working capital for industries that have been starbed
is undertaken by existing banks, but few of these lend money on the
security of plant and buildings, or reach the smaller industrialist who
most needs help, even,when he can offer personal security or a lien on
actual goods. An extension of facilities to meet these cases would be
of the greatest assistance to smell and middle-class industrialists.

What is required, then, is a bank which can keep in touch with small
industrialists, is able to estimate the prospects of a fairly extensive
range of industrics, and possesses funds which it can afford to lock up
for a time in securities not readily realisable. A bank that is so equipped
will often be able, even if it hag in the last resort to take over a factory,
to avoid much of the loss which such a coursé would usnally entail on
an ordinary bank. It is clear that a limit will have to be placed on the
amount advanced on seeurity of this kind, and this should be fixed with
special care in the case of money advanced towards initial capital. Plans
has, in some cases, a sale value which can be estimated with a consider-
able degree of certainty ; it then constitutes a fairly liquid asset.
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291. We are of opinion, therefore, that an industrial bank should
possess & paid-up share or debenture capital high in proportion to its
total business; 1t should observe the usual precautions in not allowing
too large a share of its funds to be used for the benefit of any. single
“interest or.group of financially inter-dependent interests; its loans on
plant, buildings and land should be carctully considered and should be
fimited in each case ; the larger portion of its industrial business should
%e confined to the provision of working capital ; it should provide initial
capital with caution, at any rate during its openmg years, and should
not 1t¢elf at first atbempt to float companios? though ity may | advise and
assist in ‘othér ways persons who propose to.do so. The main factor of
safety in an ‘industrial bank is the judicious limitation of each class of
business to its proper proportions.

292."We have shown that the lack of financial facilities is at present
one of the most serious diffieulties in the way of the extension of Indian

““industries, and we believe that industrial banks, especially under the

improved conditions towards which the messures
proposed by us are intended to lead, would be a
potent means of removing these difficulties and
of affording help to industrialists. The Tata Industrial Bank has recently
started; with a large «capital raised without Government assistance; but
we think that there is still ample room for other institutions, especlally
of & Bype desighed to afford assistance to smaller industrial undertakings.
Although, as we shall explain below, thete will be cages, particulatly at
first, in which: direet: Government assistance should be given to indus-
trial undertakings, we are of opinion that work of this kind can be pei-
formed more suitably by private agency, and that Government should
hand over all such business to suitable banks as soon as circumstances
permit; and should frame its policy with this end in view. - We consider
that the establishment of industrial baiks working on approved lines
is:of sufficient national importance to justify Covernment assistance ;

“but we do. not feel that we have sufficient material before us to enable
us 1o formulate a definite scheme for industrial banks, whether of pro-
vincial or imperial scope. We agk, thercfore, for the appointment at
the eatlicst possible date of an expert committee to consider what addi-
tional banking facilities arc necessary for the initial and for the current
finance of industries ; what form of Government assistance or control
will be required to ensu_re their extension on sound lines as widely as
possible throughout the country; and whether they should be of pro-
vincial .ot of imperial scope, or whether both these forms might not-be
* combined in a group of institutions working together.

Appointment of ‘expert
-committee proposed.

Other Measures to provide Financial Facilities.

[293.. We recognise, however, that the adequate extension of indus-
Provii . trial banks will be a matter of time; and we
isiow Of gurrent  ave therefore considered a proposal to meot
finance f iddie-
ci?m;‘:;t::‘an,t':_ Flnaz the need experienced by middle-class industri-

alists for current finance, a proposal which could,

®
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it would seem, be readily merged in any future system of industriak
banking.

As we have already explained, the banks have no convenient agency
for enabling them to ascertain whether the proprietors of small industriak
concerns are working on sound lines and possess a good reputation for-
honesty and punctual payment. The proposal represents an attempt to-
supply this deficiency and to bring such men more and more intg toucly
with banks of repute. The scheme would; in the first place, be confined
solely to mdustrial businesses with a paid-up capital of from Rs. 5,000
to about Rs. one lakh. The provincial Director of Industries, assisted by
his technical staff and by the advice of a committee of busmess men,
among whom a representative of the lending bank might well find =
place, would examine the financial position and reputation of applicants
and their methods of manufacture, and would certify those persons
whose position was found satisfactory, as suitable recipients for a loan:
This would take the form of & cash eredit for a definite period and amount
with a bank. Government would, under this proposal, guarantee the
principal sum lent with interest at a rate to be agreed on with the banks.
Any bank of repute would be allowed to participate in the scheme, and
applicants would select the bank with which they would deal. Suitable
limits, both maximum and minimum, would have to be fixed for the
cash credits, {The rate of interest to be paid by approved appljpants:
would ba a matter for Government to decide. The latter migRt perhaps:
desire a rate somewhat higher than the rate gnaranteed to the bank.
Some portion of this margin could then be retained by the bank for its:
trouble, and the rest be used by Government as a sel-off against possible
losses. If interest at a rate higher than the bank rate were levied, the
bank would find in this an inducement to take over an increasing share
of the business, free of Government guarantee. By doing this, the bank
would receive the whole of the interest charged, instead of having to hand
over some of it to Government. Similarly, if a certified applicant failed
to pay his debt, the bank would only receive from Government, in
addition to the prineipal, the guaranteed rate of interest ; and the bank
would naturally do its best to avoid the loss of its share in the interest:
in excess of this, by watching the way in which the account was operated
and reporting to the Director of Industries anything which ghowed that.
action on his part was needed.

It is clear that the success of the scheme would rest almost entirely
on the qualifications of the Director and on the nature of the organisation
which he would have to create in order to determine the suitability of
applicants for help. We recognise also that, as a general rule, the tagk -
of ascertaining the soundness of a concern asking “for firiancisl aid can
be best performed by a banker, and can only be undertaken by Govern-
ment at some Tisk. Bub we have so strongly before us the difficulties
experienced by the middle-class Indian industrialist in obtaining finaneial
assistance from existing banks, that we think the scheme deserves con-
sideration, at any rate as an interim measure until industrial banking
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facilities can be extended. The same principlés apply with even greater
force to any-organisation for the supply of initial capital to industries,
294, There - are, however, still likely to be cases requiring help,
oot ids T wil which cannot for ﬁrarious reasons be. reached
imstance: y by banks, and will need direct Government
fs'?i':t?n"éz?f.ayﬁ&agfv':.'. azsistance. We have - already indicated the
to large Industrial under-  oxtent to which Government should assist
nascent  industries by expert -advice, by
experiment, by ‘démonstration and pioneering; and we may point'
out . that Directors of Industries. and their -staffs will often’ be in
a posmou to assist and  advise  small industrialists regarding the
keeplng of their accounts, and the form in which they should place their
busiiiess position before banks from whom they wish to borraw. We-
consider thab preliminary investigation and cxpert advice by Government
will inspire confidence and render possible the starting of many industrial
enterprises,” for which in existing ciréumstances private funds are not:
forthcoming. - But there will still, we recognise, be oceasional cases in
which this will not be'so, and more direct Government aid will then be
asked for. ~ The advisability of giving such aid depends on the extent to-
which the starting of the enterprise in question will be of benefit to the
public, and not merely on its probable advantage to the promoters of
the industry. Thus, the starting of a new or the improvement of an
exigtiify mdustry, when stich a measure is reqmred to supply an existing:
deficiency in the interests of national safety, is clearly a case f01 direct
aid.” There may also be a few cases where a new 1ndustry or procoess wilk
have such.an important bearing on the cconomic. development of the:
country sz to. deserve Government help. Finally, it may even be found
that the extension of an existing industry to a new locality will benefit
local consumers or producers so markedly as to merit Government assjst-
ance. . We think that in the majority of instances private funds will
be fortheoming without direct Government aid, to finance proposals put
forward under any of the above conditions, i Government advice and
technical assistance are freely utilised.” But where private enterprise is
unahle to ohtain funds without Government ald, and where, with such:
aid, prospecty are promising, we think that, in the circumstances de-
scribed above, it should be given. Finaneial aid of this kind, if for under-
takings required in the interests of national safety, should be solely a
matter for the Imperial Government ; in other cases, it should, subject
to their general powers of financial sanction, be within the competence

,of Local Governments, where they possess the necessary expert staff.

In practically all cases of Government aid to an industrial enterprise,
action is necessarily o some extent experimental, and favourable results:
may be of great importance to future undertakings as well as to Govern-
ment. . We have noticed that in a few instances in which Local Govern-
nients have granted aid to industries, conditions were not so arranged
as to permit of reliable inferences for future guidance being drawn from-
the results attained. Tt is, therefore, essential that, with due regard to-
the interests of the undertaking itself, any such experimental measures
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wshould be as far as possible crucial, as regards both conditions and scale
of working. Principles will be thus ascertained and a definite policy
established, which should render possible a still further degree of dele-
gation in favour of Local Governments.

205. Government assistance may take the form of guarantees of
Nature of Government  Gividends of loans of money, or of underta,_kings -
Sinancial assistance o to purchase output, as may appear most suitablg
large industrial under-  in each case. Thus guarantees may be appro-

takings, priately given in the case of large industries, in
which the dividend-earning stage is likely. to be reached ‘only after a
comparatively long period. As a general rule, any sum paid by Gowern--
ment by way ol guarantee should be refunded from the subsequent
profits of the enterprise, when these have reached a certain predeter-
mined percentage ; and the guarantee should be only for a limited
number of years, and at a somewhat higher rate than that which Govern-
ment paper can be bought to yield. Loans are especially suitable in the
case of concerns with assets of a comparatively liguid nature, but need
not be confined to these, if Government is fully satisfied as to the pros-
pects of the undertaking. Agreements to purchase output may be freely
given to concerns manulacturing articles not previously made in the
country, and, in other cases, with greater caution and with due regard to
existing interests in India. Such agreements should pe limited in, point
of time, and should be accompanied by suitable conditions as'to quality
and price. The output must, of course, be of articles which Government
requires for its own purposes. There may be a few industrial ventures
‘which Governmenk may consider of importance to national safety, but
does not degire to undertalke by its own agency, though it thinks it neces-
sary to have a continuous and effective voice in their management. In
such cases, especially where sufficient private capital is not forthcoming,
Government might contribute divectly towards capital resources as a
shareholder. The general effect of the measures soggested will be
greater and will be in the direction where it is most needed, if ventures of
moderate extent receive preference and the requirements of comparatively
undeveloped districts are not overlooked.

296. Before giving assistance which involves a charge on the public
Govsindia supsreid funds, Government should satisfy itself regard-
in such cas‘;:"“'o“ ing the financial status of the promoter and the
cconomic and technical aspects of the proposed
mdustry The latter information may be collected either by Govern-:
ment or by the promoters, so long as the agency employed is of a nature
to command confidence. Where any form of Government financial
agsistance is given, we consider it desirable that Government super-
vision should at least include audit and inspection, and that it should be
secured- by suitable agreements that the - objects aimed ‘at by Govern-
ment will be fulfilled ; also that, where guarantees are-offered, unfair
encroachments on the earnings of the undertaking should not be per-
mitted to other interests.
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297 In certain cases it ma,y be desirable, especially in the early stages
of an ‘undertaking, to: appoink a Government
director, who need not, however, be an official.
We realize that in the-case of railways, where a
Well-estabhshed policy has been developed as the result of years. of
* experierice; a-Government divector can safely b6 allowed to exercise the
s power of veto; but in the case of commereial companies, where prompt-
nass of action iy cssential,” Government interference, unless onl carciully
- adjusted lines; would be liable to cause delay, leading 1o very: serions
losses. ~ Ordiuarily, therefore, we consider that thie functions of a Govern-
ment_divector should be limited to reporting to Governniént the action
. contemplated or takoen by the company where it is of a natire demanding .
Government attention and that he should not have to refer such action
for sanetion. s
298. We consider that, where industrial undertakings receive Govern-
ment aid, ¢.g.; by way of gnarantee or sub-
seription to- share capital, their capital should
be raised in India in rupees. In order to secure
that the opportunity of subseribing to such undertakings is fully open
to-all -classes of the public, we think that Government should control
the allotment of shares, for example, by formulating rules designed to
give an opportunity to small investors of joining in industrial enterprise,
©and to*indyee the Indian public to take any interest in industries.
299. Similarly it is desirable'in such cases for Government, 50 far as
the circumstances admit, to obtain some gquid
Undertakings by companies ., quo for its assistancc, which may take the
in -consideration for Gov- . ot
ernment ‘assistance. form of an undertaking to sell certain products
) to Government at a favourable rate and within -
‘wertain specified limits of quantity, if required ; to give priority to Goy-
ernment orders in'certain cireumstances ; or to accepta certain number
- of apprentices.

We wish:to make it clear that the foregoing remarks are to be taken
in the nature of gencral suggestions ; rlg‘ld prcqcllptlons are undesitable;
secing that in the early stages of a new policy the activities of Govern.

- ment must naturally be regarded as experimental, and ghould therefore
not be unduly fettered by hard and fast rules, the object in view being
to foster industries with the mininum samount of Governmens assxstanco
or interference.

300." There is a general consensus of opinion that there should be no
limitation on Government aid to & new enter-
prige, on the ground of its mmpetmg with an
cstablished external trade.

301 Assisbance may-alse be given by way of loans to small or cotta.ge
: : i o P e

Special ra dat industries ahd to co-operative societies. This

prega .,2"'&'2‘&'2,.2.'&‘:{? class of loans should bhe made by the Depart-

Appomiment of Govern«
ment directors.

Raising of capital for aided
- comipanies.

Enterprises in competition
with foreign concerns.

I:ao;t{ t: "3“": and ments of Industries to persons or bodles whose
: age industries. financial position and character are found -on
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local enquiry to be suitable. Other forms of security than Janded pro-
perty might be accepted, but in such cases a stipulation should be usually
made that applicants should find a fair percentage of the total outlay
from their own resources. The advice of the members of the Board of
Industries or of its local or special committee as to the financial standing
of an applicant for a loan would be of value and would usefully supple-
ment- local enquiries. We have already stated that all schemes for
Glovernmhent loans to industries should be worked with the ‘object 9(‘
banding over the business to a suitable banking agency in due course,
and. the interest on these loans should. ‘Lccord!ngly be ﬁxed ab a rate
which would render this course possible.

- It should be a condition of the loan that it should be spent on appioved
types of plant and the departinent itself might, when desived by the
applicant, purchase the plant. - There dre numerous types of plant suit-
able for the purposes.of agriculture or of small industries, which could
be made available by Glovernment on the hire-purchase system.. This..
system has already been followed with some degree of success in Mysore
by the State Departmeni of Industries, and by private concerns elge-
where. We print ag Appendix M the rules for hire-purchase in force in
the Mysove State, as an instance of a mechanism which experience has
shown to be effective.

302. We consider that some maximum.limit must be placed on the
amount of individual loans advanced and on the vali® of plast.subplied,
under thig system, but it would be for the Local Government to determine
the figure to which the powers of the Dixector of Industries should extend.
We are further of opinion that advances of this kind, whether in cash or
by way of hire-purchase, should be made under a special Act providing
guitable means for the recovery of outstandings. In the absence of such
provision, the difficulty of recovery will tend unduly to restrict the giving
of advances. The Land Improvement Loans Act and the Agriculburists’
Loans Act do not cover the granting of loans for purposes unconnected
with agriculture, nor do they permit of the loan taking the form of plant
made over to the recipient on a bire-purchase system. For these reasons,
we think that fresh legislation would be required.



CHAPTER XXI.

~Provinecial ‘Departments of Industries.

303. We have shown in preceding chapters that the economic develop-
ment of India has been very incomplete, and
that its numerous defieiencies have ~left. her
: exposed to disadventages- and dangers from
which” & proper organisation of her resources and workers would make
her free.- ‘This end cannot be achieved, in the peculiar eircwmstances
of ‘the country, without the adoption of a national policy of industrial
improvenient, covering -a number of parallel lines of advance which
have been explained in detail. - 'We have drawn attention to the necessity
of technical ‘and. industrial  education, and we have recommendsd
camprehendive scheme to meot the needs of the leading industries.  We
have indicated the extent fo which the counitry sufférs &b present from
the lack of ‘organisation among scientists, and we have made geheral
suggesgions for remedying - this' deficiency. - We “have  pointed - oub
the improvements which require to be effected in the Agriculbural and
Forest Dopartments and in the Ceological Survey, to make them-
more useful to indnstrialists and to the country gencrally. = Agriculture
is our most important industry and, il conducted on more * efficiont lines,
it will not only supply a-greater range of raw materials to ‘industrialists,
butwill set free some share of the labour which it is at present employiniz
in"a wasteful manner.” "We have discussed-the sources of power which
exist in India and have made suggestiohs for their more economiecal
and efficient utilisation. Perhaps the most important of cur proposals
are those relating to indusirial experiment and research, and o technical
assistance. and advice to industrialists, and we have explained in-some
detail the different forms that these'must take in the case of both cottage
and larger industries. - The organisation proposed for the aid of the
former will require to be supplemented by a system of finance by Gevern-
mient and by co-operative agéncies. To meet the financial needs of the
larger industries we have made separate suggestions. -*'We have proposed
“that the purchase of Clovernment stores should be conducted in a way
which will encourage manufactures in this country, and we have also
pointed oub the necessity of an improved system of commercial “and
indusbrial intelligence.” We have made a number of incidental sugges:
tiong: regarding such matbers as transport, land acquisition. and the
mining rules, -which will, we hope, smooth the path of industrial
progress. We have discussed the general position of industrial Ilabour
in- India, and have tried to show in what ways its efficiency is - affectad
by the surroundings in which it lives and works, and how far- these
can and should be improved. : - :
. ’ © ez
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804, To carry oub these suggestions in the first instance and to
maintain the ground won, we require a specific organisation, properly
equipped for the purpose, whose duty it will also be to keep a constant
watch for industrial developments abroad that may menace the interests -
of India, and to sce that such assistance as can be afforded is not lacking
to our indusbries in their struggle against outside competition. We
must: emphasise the extensive nature of these proposals, each one of
which will involve heavy responsibility in direction, which can only be
discharged with the aid of the best expert advice, executive work on a .
wide scale requiring a numerous staft for its performance, and the expen-
diture of large sums both by Government and the industrial public,

‘We are proposing measures designed to assist existing. industris, in
which many crores of rupees are invested, and to build up new ones
which may become of equal importance, with the object of making India
self-sufficing both in respect of her industries and of the expert staft
which they require. These Iar-reaching aims can never be achieved
without a great effort, in which both the Government and the people
muit fully co-operate ; and for'this co- operation we have provided.
So far as Government is concersed, the main share of the work will {all
to provincial administrations, but in the interests of economy and
efficiency alike, some impor‘cam‘. duties will have to be pexformed by the
Imperial Government, and the latter will, in any case, be responsible for
the success or failure of the policy, of which it must assume he general =~
direction.

305.- We have already indicated the shares that will have to be borse

. in this work by the Imperial and Local Govern-

E::;:sagzer:mmﬁi?lin ain:‘(_i. ments, respectively. The control of technical

dustrial policy. and industrial education, except in the case of

two central institutions, one for the highest

clags of insbruction in engineering, the other for metallurgy and mineral

technology, for which we think a necessity will sooner or later arise, will

lie entirely with provincial Governments, though we  contemplate

certain advisory functions being performied by imperial agency, to ensure

this form of education being maintained on sound lines and to avoid
the numerous errors of the past

By far the greater number of the members of the Chemical Service,
which is the one most intimately concerned in industries, would according
0 our recommendations be placed under the orders of Local Govern-
ments, and the Imyperial Government would then be concerned merely
with questions of the recruitment, promotion and distribubion of the. .
gtaff; and with fondamental research. We have proposed no alteration
in the existing allocation of responsibility in respect of the Agricultural
and Forest Services, nor in the case of the Geological Survey.. In Chapter
X1V we have shown that a limited number of special cases exist, where,
in the interests of economy and efficiency, the initial measures must be-
taken by. the Imperial Government: = But-in most cases this work would
be done by provincial Governments, who would, as & rule, be responsible
for the practical application of the results of investigations, whether
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sarried out by themselveés or by the Imperial Government, Wo have
praposed that coramercial and industrial intelligence should he collected
and utilised in the first instance by the provineial Departments of
Tndusbries, ‘which would transmit the information to the: Director. of
Commerecial and Industrial Intelligence. The purchase of stores would
bé dealt with ‘initially by provincial departments, but there are cortain
important materials which must obviously be purchased by acentral
agoncy, and this will; in"any case, be required for the distribution of
provmclal demands that cannot be satisfied locally.

“Thie administrabion of certain Acts and rules affecting.indusbries,
sucly as the Factories Act, and the Mines Act and Mining Rules, should be
controlled by an imperial department, as at present, £0 avoid Ainequalities
of treatment ‘which would operate unfairly on industrialists in' different
parts-of ‘the country, ~though ' the necessary executive work would
contitite to be done entirely by Local Clovernments. In respect of
financial -aid toindustries, we have proposed that leans to cottage and .
smiall industries, when necessary, may bé made by Local (‘ovemmen{;s 2
while we think that larger-scale finance must be for the present provided
by private agency, though we contemplate the grant of Government
‘assisbance in special cases. - The welfare of industrial workers must be
entirely & provinecial concern.

Dgpartments .of Industries bave been formally sanctioned. by the
Secretary®of State in some provinces (Madras and the United Provinces),
and in most others tentative measures of a similar character ha,ve been
taken by local administrations.

We think that the recapitulation of our proposals, which we ¢ have
given in this chapter, will show that the responsibilities of provincial
Goyernments in respect of industries can be successfully discharged only
through provineial Departments of Industries, which should be controlled
by Directors ‘of Industries. :In tms&conclusmns we are supported by

~‘the almost unanimous opinion of the witriesses who gave evidence before
us,
ot 306. The work-of provineial Deparbments
Work o Provinclal Depart- of Tndustries should fall under thepfollowing
heads -—

(@) The direct encouragement of industries, including a large share
in inidustrial research work, the provision of technical advice
and assistance to industrialists, the examination of applica-
tions for special concessions, and the grant of loans to gmall
and cottage industries.

{b) The collection and distribution of commercial and industrial
intelligence’; the work of passing Government indents and
of purchasing and inspecting certain classes of Government
stores ; the organisation of markets for local products; the
conduct of special enquiries and industrial surveys; the
holding of industrial exhibitions and the management of
commerclal and industrial museums. :
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(¢ The control of technical and industrial education. This would
necessitate the training of staff for, and the inspection of
industrial schools ; the organisation and inspection of
apprentice classes attached to large works, and the provision
of the stafl for the necegsary theoretical teaching. The Diree--
tor would also have to take his share in the contrel of the
higher ingtitutions for technical training.  Funds for techni-
cal and industris} education would be provided from: his
budget.

(d) The control of the staff employed for the local administration
of the FElfctricity, Factories and Boiler Acts; and, the
furnishing of advice to Government on the industrial and
commercial aspects of the Mines Act and of the rules for
mining leases and prospecting licenses.

We desire to draw attention also to the necessity for some means
of exchanging information regarding the experience gained. in- different
provinces. Even in respect of cottage industries this is necessary.” We
found at work in the local weaving institute of a certain province two
types of looms, the use of which had been entirely abandoned, and for
good reagons, in at least three other provinces which had tried them.
We have made definite proposals to sceure the exchange of information
in respect of technical and industrial education and of the perchase of
Government  gtores. Ag general measures, periodical: publication,
occasional conferencés, both general and sectional, and inter-provincial
visits seem the best means of doing what is needed.

307. We have further to consider what should be the relations of
the Director of Industries with the Agricultural

Relations of Department  5nd Co-operative Departments. With regard
o '"‘},‘,;;2:,‘;,,;,‘,,';;{‘ oot o sgriculture, the functions of the Dirvector of
: ' Agriculture would naturally include the colles-

tion of intelligence of commercial value regarding the crops produced in
the province, which he should communicate to the Director of Industries;
‘though he himself should supply the essential information to the Dircctor
of Statistics. Agriculbural engineering, including the demonstration to
agriculturigts of small power plants, should be under the control of the
Director of Industrics. In Bombay, where until recently (1918) there
was no Director of Industries, this work was controlled by the Director
of Agriculture; a similar courge is, it is understood, contemplated by
the United Provinces and Punjab Governments; and the Madras
Government in 1916 placed the Pumping and Boring Department under
the Director of Agriculture. The absence or comparative inactivity
of provineial Departments of Industries can be the only reason for such
& course,  Where a well-equipped Industrial Department is actively
at work; it scems a waste of control to have one department putting in
power plant for agricultural work and another for other small industries,
side by side in the same district, The work itselfis of a totally different
chazacter from that which properly belongs to the Agricultural Depart-
226 ‘ £e :



. ment;-and valuable adaptations and: improvements are not:likely to-be
. forthcommg except -from- & technical dcpartmenb which can’ control
the: work of industrial specialigts.

The connection of the Director of Industries W.lth ©0- operatlve work
for industries has been discussed in’' Chapter XVIIL. = The intimacy of
the ‘relations. between industrial improvement. and agriculture. has been

* emphasised in Chapter 'V, and we here again draw attention o the neces-
sity of the provineial departments in guestion being so co-ordinated as
to secure cloge and harmonious working between all of them, . This, we

“think, may be best attained by placing. them directly under the charge
of g -smgle bLigh official, prefcrably a Member of the Executive Coumﬂ
It is clear that the functions of the Departments of Industries will be
both extensive and important,’and that they will involve a serious increase
in- the responsibilities  of Local Governments, Skilled control and an
expert staff will be required, and full co-operation with industrialists
and C&pltahsts must be obtained. ’

308." For the proper-control of its staff and the efficient conduct of
its work, the department should-be supervised
by the Director, who should be assisted by a
provingial ‘Board of Ihdustmes, sthe members
of Whmh should be appointed by Government, in some cases-on its own
selectn, i others on nommination by suitable public bodies. We bave -
attempted below ta work. out a scheme which would be suitable “for
those provinces where a wide ficld of selection “exists among persons
engaged in Iarge-scale’induitriés and commerce.  But we recognise that
it may be desirable in other provinces, at any rate at first, to attach
fewer powers and résponsibilities to the Board.

Proposals Tor o Board o}
“Industries.

Three: main suggestions havebeen made +—(1) That the Director of
the department .should be an cxecutive officer solely respounsible to his
Local Government ; (2) that the department should be controlled by a
Board of officialg and non-officials, and that the Director should he'its
executive officer.and under its orders ; (3) that the Director should work
under, the orders of: the Local Govemmcnt but should be assisted by a
Board; of which he would be the Chairman. -So far Madras has adopted
the first method, and the United . Provinces the third. = No province hag
. -accepted the second proposal, and rightly so, as it seems to-beunworkable.
There seems’to us to be no doubt that the third course should be gerierally-
followed. ~ The Board should not be merely an advisory body liable
to have its suggestions disregarded by the Director ; for it will be difficult
to get responsible and competent men to serve on such conditions. . In
respect ‘of all matters not specially excluded from its scope, it should
be consulted, and in particular regarding the framing of the budget, the
expenditure of budgetted funds and the eppointment and’ promgtion of
the superior staff, but discipline and ordinary office routine, as well as
such matbers as the local administration of the Factories, Mines and
Boiler Acts, should be left to the Director. Where_the Board is in agree-
ment with the Director, action may he taken within the powers dele-

.
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gated to, the department by the Local Government ; where they dis-
agree, the matter should be referred to the authority to which the depart-
ment is subordinate. It is hardly necessary to add that the Director
should not submit proposals to Government regarding questions in which
the Board is concerned, without counsulting it.
309. Some diversity of opinion exists as to the composition and
strength of the Board. We consider that it
0“““':?“:’;‘ andstiength  should he mainly non-official. We. do rot
worle of the various other departments of Government whick will come
into intimate contact with the Department of Industries, such as,those
controlled by the Director of Agriculture, the Registrar of Co-operative
Societies, the Congervator of Forests and the Chief Enginecr. In gir
opinion, the Board should be a link between merchants and manu-
facturers and the executive authorities of Government who deal with
their interests. Tt is, we think, worth while to recommend specially
that adequate provision should be made for the répresentation of financial
interests by the managers of hanks or branches of banks established in
the province. The post of Secretary to the Board should be filled
by an appropriate officer of the Department of Industries.

The Board should be a small body, the size of which shounld not be
less than six or more than twelve, according to thg province, oIn. the
case of a Board appointed from the business community of*a province,
it would hardly be possible to appoint more than & single member with
a knowledge of a subject like hand- loom weavipg ; and such a member
might not The helpful in respect of other matters. The Board should,
therefore, have power to co-opt members for temporary -or special pur-
poses and to appoint standing or temporary sub-committees, including
persons from outside its own number, to deal with special subjects.
We think that the development of the department would be facilitated
by the formation of local or district committees which would be able to
* diffuse industrial information and would report to the central committee
regarding matters of local interest. Further these committees should
prove a powerful means of exciting throughout the pwvmce an- actwe
interest in the work of the department. .

310. Xt might be desirable to offer fees to the members of the Board

and of the sub-committees and. to grant them
Payment of membars of  gravelling allowances for. attending meetings.
the Bna‘:;i”fa:gast.tenﬂmg ~This- course is commmonly adopted, not only in

but also of the members of Port and Improvement Trusts.
311. The description which we have given elsewhere, and in particular
" in Chapter X1V, of the duties which the Directqr
Q“""ﬁ:'atl'::;zsf;eg"“m will have tq perform, and the proposals which
we have made in this chapter regarding his
administrative position and the working of his department, will show

that he must be 2 man with special qualifications: These include, in

908 ° . £

think that it should be used to co-ordinate the’

the case of the directors of limited. companies;



the ﬁrst pla,ce, busifess sense, i.z., the capacity  of appreciating the
$echnical features of industries in their bearing on commercial possibilities,
and the ability ‘to form conclusions as to. the commercial soundness ofa
scheme wotked out by a technical expert ; the power of orgamsatwn H
mmﬂmnby with the practical * handling ot sconomic  questions ; and
iocal knowledge. If such & tan be also an expert in any industrial
branch; this will be a ‘great advantage. Men of the above type may be
$ound sitliér in Government service or among the commercial community.
Officials will probably be somewhat deficient in their appreciation of the
business aspect. of .industrial propositions and in their capacity. for
business ‘management. Those of them who d6 not possess technical
knowledge will ‘be unabls to add to or improve the suggestions of their
techinical staff, and it 18 not likely that they will be able to initiate new
industrial - proposals. . Non-officials may or may not possess expert
_technical knowledge'; but they are less likely to have wide local know-
ledge; while the best men among them may not be willing to aceept the
,compara,tlvely lirnited “prospects of Glovernment service. Qur remarks
~ in this'chapter have special reference to the igitial appointments, which
will give rise to ‘the greabest difficulty. Later on, Directors will be
provided from the Imperial Industrial Service, if our proposals in Chapter
XXIT be adopted. For the first appointments, power of organisation
must be recognised as a factor of special importance. If, then, a properly
qualied pdustrislist or business man is not forthcoming, the balance of
advantage in these easeg is in favour of the selection of the Director from
one or other: of the existing serviges.  But. no undue delay should be
allowed to: elapse-before replacing a non-technical man by a suita,ble

» .. member of the Industrial Service.

312. We recommend that the relations of the Director and the Leeal
Governrent should be as divect as possible,
ml"‘lt_’:n':l %;\g;‘:ﬁ::;t"‘“h an: end -which may- be effected. by giving him
. ‘the position of Secretary for commercial and
industrial - subjects. Proposaly emanating from his department will
already have been scrutinised closely by the Board of Industries; and
it- seems an unnecessary addition to have these further passed under
review: by Secretaries with no special knowledge or experience of the
subject, though they should of course be examined in the Financial
Departraent of the Secretariat and by the Seerctaries dealing with other
departments which may be affected by the proposals.
We ‘have considered the arguments put lorward on the other side.
Bome of them have been recapitulated in 4 parallel case in paragraph 48
~~of the Report of the Public Works Department Reorganisation Committee,
But ‘with -reference to the views therein expressed, we think that the
Director of Industries and his Board, dealing as they do with the economic
and business aspects of a proposal as well as with its technical features,
will not e exposed to the risk of taking.a narrow departmental point of
wiew.
We recognise also that, as pomted out by the Public Works Deparb
ment Reofganisation Committee, the head of & department ‘who is also
. ; R 219



a Secretary to Governmenb, may be fo some extent prevented from
touring. - But we think that- this “objection has been overstated.
Although the touring work of the Director of Industries is important,
it is confined to the area of a single province, and his tours need not,
owing to the nature of his work, be so prolonged as those of a Chieé
-Engineer. - Cases can reach him by post and be returned by him without
undue delay ; and between bis tours he will have ample opportunities
for personal discussion with the Member in charge or the head of the
Government: He would, in any case, require, except in the smaller pro-
vinces, the assistance of a Deputy Director, who should be an officer as
faras possfble of the type which we have indicated as required for the posk
of Director, and this assistance would set him- free from routine-.
ingpections.

We have also seen it urged that the scrutiny of a.proposal by the
Member in charge (or the head of a local administration without a Councit
government)-and by his Secretary should be looked on as a single adminis-
trative act, performed for the sake of convenience by two separate
persons. In practice, however, this artangement invelves noting by the
thinisterial subordinates of the Secretariat and by Under Secretaries,
with & consequent waste of time ; and we are of opinion that, if the
Director of Industries and the Advisory Board do their duty propeﬂy,
the case can be put before the responsible head as adequately as by &
Secretary ; while in the cases that the Sceretary at present sagotiots ox
his own responsibility, the Director should himself have the necessary
powers. A lazge proportion of the proposals sent up by him will be of
a nature that should be decided on purely commercial principles ; and,
with the opinions of the Director and his Board to help him, the respon-
sible Member of Government should have ample materisls for coming
to a decision. The cases referred should not be numerous, if proper
delegation of powers is effected.

313. We have already drawn attention to the difficulties that wilk
face a Local Government in selecting a suitable
man to fill the post of Director, especially in
the case of the first appointment; and these,
together with the important influence which the personality of the
Director will exercise over the fone and methods of the department,
warrant a gubstantial rate of pay, sufficient to attract a good man and
to refain his services for a reasonably long period. The Director, at
least in all but the smallest provinces, should be a man with long Indian
experience, which should probably not be less than 15years. Sucha
man, if in the Indian Civil Service and of abilities above the average—and
- these will be needed in such:a post—will be in receiph of not less than
Ra. 2,000 a month. Members of the other services would be drawing.
somewhat lower pay. A mian who hus started in commercial life without
family or other interest would at that time probably be a junior partner
in, & business house, with prospects of a largely increaging share in the
‘concern. . We hive already stated that the Director of Industries should
hold the full status of a Secretary fo Government.  These considerations
g = I . .
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seem to us to justify in the provinces of chief: indusirial importance,
such as. Bengal,-Bombay and Madras, a sslery of Rs. 3,000 .8 month,
which might, in the case of a-man faken from'an existing Government
servide, be reached by incremental stages starting at a figure based on,
‘Bub somewhatb exceeding, hig salary in the regular line, ‘and graduated
£6 a8 to reach the maximum in aboub 5 years.” Further prospects in the
imperial department also await & suecesstul provincial Director: In the
case of the less important provinces, the maximum salary might range
between Rs. 2,000 and Rs. 2,500, We' recognise that  the nature -of
* the work-will vary “greatly from province to  province, - and ‘that
the possible. ‘dotirces: of recruitment will be numerous. “We ‘therefore
_ think it undesirable to do more than indicate gencrally the limits of salary
<. likely to be found suitable, leaving the Local Governments to ‘work out
their “initial proposals-to suit individual cases. ¥o .secure really out-
standing men for the first appointments, it may prove necessary to give
specially favourable tcrms, even in advance of those suggested above.

314, A Deputy Director would be required at first in only the larger

provinces; and he should receive a salary,

g??!:;:-ess :'ln ‘:h%"té?p;:tﬁ:: which might suitably be incremental; begm-

of Industries ; Deputy -~ ning at Rs. 1,000 and rising to Rs. L5

-+ Direstore. Deputy Directors may, in the first instancc, be

recruifed from Government services or from the commercial ef)nr\munﬁy,

and later from the Imperial Tndustrial Service; ag explaived by us in
‘the following chapter.

- 315, The industrial cngincers who would he required in the pro—
vineial departments would be concerned mostly
-in the erection of small power plants and in
advising on the erection of machinery in factories ; specialist knowledge,
where needed, would be provided, as a rule, by seconding special men
- from the eadre of the Industrial Service or by temporary appointments.
They miist be good all-round men with a wide range of practical experi-
~ence: - Men of the. class required should be recruited in the first instance’
ag explained by us in the next chapter, but they will need training and
practical experience before they are fit to be placed on responsible work,
As we point out there, the engineer staff should form the basis from which
our proposed Industrial Service will be built np, and for exceptionally
qualified men there would be prospects of rising to administrative rank.
316.The work of Chemists in the provincial departments will be
Ghemists. mainly of an analytical character, and. men
with adequate qualifications can be chiained
on salaries of Rs. 400 rising to Rs. 500,
317. To carry -ou the current duties.of the Department of Industries
" throughout the provinee, it would be necessary
Rirgls: Omegre. to orega’ce a num{))er of territorial ‘charges, the
size of which Would depend on the work to be performed.: ‘Each should
be supervised by a circle officer, whose duties would comprise the general
supervigion: of all but the most important local actxwtws of the depart-
3 R R 1 A
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ment, He would be its representative on the spot and the channel of ‘

communication between the people and the department. He woild
receive requests for assistance, make local enquiries, prepare schemes
and supervise minor works. He should invariably be an engineer with
a general experience of industrial work. Such appointments could be
dilled best by local men, who are more ecasily able to establish friendly
relations: with the peoplc and can tour more freely among them. Their
salaries' should generally range between Rs. 200-and Re: 70Q.. .

818. ‘A senior office assistant on Rs. 500 or  thereabouts would be
required in all bub the smallest provinces to
collate and keep up to date' the commgreial
.and industrial information furnished to or collected by the Industrial
Department, and to supervise the office work in connection with the
checking of indents and the purchasc and supply of stores.

Intelligence werk.

319.- We givé below a statement showing the officers who would

congtitute the superior staff of a Department
of Industries in one of the larger provinces.
Some of these would be officers drawn from the Industrial and Scientific

“Tabular statement of staff,

Bervices, and the remainder would be either experts on temporary

agreements, or officers recruited for the local Industrial Service, which
-each provincial department would require. The list is inclugive, and all
the officers comprised therein might not be required in any oue prpvince
at one time. ‘We have formulated inthe next chaptér our proposals for
$be constitution of an Industrial Service, but, for the sake of convenience,
we have anticipated these by indicating in the statement the officers
who would ordinaxily be members of that service.

Tndustrial Service. ' | Sclontific Serviees, Tocal Staft. u?gf;ﬁln
Dirsctor. * Professors in | Cirele officers, Supervisor Toenning.
techmical  col- (Emc{ing).
Deputy Director. leges and Glnse.
seheola. Superiotendents of | Irispectors
JIndushrial Engincers. sl pehools- |- (Mai Silk,
who will be quali- .
Principals of colleges. fled  experts “in Diyes.
uy‘ main  Indus-

Insrectors’ of
taries,

Fac- oy taoght lo the

school.

Joteetrie Ingpectors.

* Profesgors In  lech-
nical colleges and
sehools.

Junior staff of tech-
uical colleges and
schoals.

Inspectors of
Boilers. B

Assigbamt Mecha-
nical BEngincers.

\ Ofls,
E Metal working.
Tleetro-plating.
!

Pottery.
Ceramies.

* These will be

4

L1 industrial

ete. Mud will act a3 experts

sengi E
sand consuitants in Vheir spegial subjects.



- CHAPTER XXII.

An Imperial Department of Industries. -

320." We have already explained that there will be certain industrial
Degrés of respensibitity problems - of importal.xca comraon to more:
aitaotiing to the Imperial than one. part of India, which in each case

. Government for the indus- involve the employment of a compata.tivelvv
teial palicy of the country. - erous body of technical experts bo investi-

. ‘gate them, it'may be on a commercial seale, and to propound promising-
“golutions.  These are sufﬁolently important and sufficiently correlated,.
both in:themselves and in the public mind, to justify special treatment,
and they involve interests which deéserve separate representation in
the Viceroy's Execubive Council. They are more. closely allied with.
manufacturing indpstries than with the production of raw ma.tcma.ls and:

- we consequently see no reason for grouping them with Agr iculbure and
Torests, which would thus remain, as now,; associated with Trrigation,.
‘the administration of Land Revenue-Law, the collection of Land Reévenue.
and the control of*the Veterinary Service.

Tt is thus a most important duty of the Government of India to
provide the machinery required to ensure the uniform development that
alone will make the country self-contained, both ‘economically and for-
purposes of defence. - From this point of view, India’s most prominent
present deficiencies are the ahsence of provision for the smelbing of metals
and eonsequent production of alloys, the manufacture of chemicals and.
the utilisation of the by-products of destructive distillation of- ¢oal and
wood, ‘the manufacture of rubber, now exported in a raw state, the-
preparation of foodstufls for transport, the production of the better
qualities of leather and “the utilisation of the nabural wealth of the
forests for the recovery of drugs, essential oils and dyes. In addition
to the production of these essential materials, the organisation on a large-
seals is also necessary of manufacturing operations for the production of
articles; many of which will probably not be undertaken in the near future
without some form of Government guarantee or support. Thig applies
égpecially to the manufacture of electrical machinery and certain special
forms of mechanical plant, such as internal combustion engines, machioe:
tools and heavy steel forgings, In most of these enterprises it is obvious
that only Govermnent can be expected to give an effectual lead.
Similarly, - propositions for the devclopment of hydro-eléctric power
involve concessions either for development or distribution independently
of provineial boundaries and beyond the functions of Local Governments.
to regulate: - We consider that our administrative proposals will meet
these reqmremcnts without trespassing on the rights and fanetions of
provincial -Governments in connection with their own local problems,.

.
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whether social, economic or industrial. Tn designing ‘this central
machinery, we are not in any way reducing the authority of Local Govern-
ments ; for the programme of progress which we propose for them will,
if conscientiously undertaken, demand a great increase of effort and of
co-operation both on the part of the respective Governments and of the
peoples under thom. We are not taking away responsibilities from
Local Governments in order to centralise them in the Government of
India, but, on the contrary, are proposing additional activities for bot;
especially the latter, which, according to the majority of our witnesses,
has been out of touch with the commerecial and industrial needs of the
country. ’ *

321. The duty of supervising and stimulating such important Tnter-
ests, many of which are vital both on.economie and on military grounds,
could not fairly be left to Local Governments, as the whole programme
of industrial development must be framed on a national basis and, in
particulor, to meet military needs which will vary from year to year.
Although some of these industries which are required for the ditect
production of lethal munitions will presumably be carried on in factories
owned and administered by Government, by far the majority of them
might more suitably be entrusted o private enterprise ; but, if the latber

- are left to unassisted private enterprise, their development will be
unequal, and only those will be taken up which offer the largest and
quickest returns on comparatively small capital visls. Many ofs these.~
industries also flourish only in family groups, and, unless the State is
made responsible for the encouragement and maintenance -of the ‘econo-
mically weaker members of such groups, even the more remunerative
enterprises way be neglocted to the detriment and possible danger of the
country. Kxpericnce of the past three years has drawn attention to the
fact that the requirements of modern civil and especially industrial life
largely coincide with the list of essential munitions of war, and that ques-
tions of defence are vitally connected with those of mdustrial develop-
ment, - After the war, India will find herself face to face with nations
struggling to recreate their wealth and to emerge from the economie
morags into which they have been plunged. All industrial problems will
then assuroe an enormous importance for this country ; and without wise
guidance and the wholehearted and energetic prosecufion of a strong
constructive policy, India cannot possibly become strong and  self-
supporting, and cannob possibly fulfil her duty to herself and to the
Tmpire. t '

. “We have proposed in this report an extensive scheme designed not
only to remove the existing-industrial deficiencies that threaten national
safely, but to strengbhen and enrich the country as a yhole, by providing
it with. the necessary equipment for increasing its powers. of production.
A necessity therefore exists for a central authority organised alike for
the general control of this policy, and for the actual execution of such
parts of it as we have shown cannot be suitably undertaken by Local-
Governments.  No avoidable delay can be allowed to occur in the pro-
secution of this policy, and care must be taken that progress must be on
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even and continuous lines, and dangerous gaps avoided. These furictions
<an only be performed by a special department of the Imperial Govern-
sment:

322. The Imperlal Depwctment of Industries would control the
administration of the various Acts with which
it is concerned, and would be responsible for
the general direction of the accepted indusérial
qioliey. of the country, including technical and industrial -education.
“The remaining: duties: of the department would consist of the initiation
. and running of any imperial pioneer and research fsctories that may be -
~needed ; the management of full-scale Government factoties the fram- .
ing. of schemes for assisting private enterprise of a clasy for which an
imperial agency would be required ; the supply of stores ; the collection
and ‘dissemination of commercial and indusbrial mformatxon and ‘the
direction of such ‘seientific-and technical services and departments as
come under its control. ‘Fhe latter class of duties will nvolve: much
work - of ‘an executive nature; which cannof conveniently be performed
-divectly by a department primarily constituted, like other deparbments
"ot the Governiment of India, for the consideration and’ énuneiation: of
matters of general policy. .

Meeassity Tor a Board of
industries.

‘An organisation of suitable constitution and powers will, therefore, be ’
zequired for the performance of the administrative and executive duties
doseribed sbove. Tn'view also of the growing complication .of Govern-
snent work; it is desirable to free the Mcmbcr in charge from as much
routine as p05x1b1e, and lewe him leigure . to deal w1th questions : of
‘olicy:

The éxecutive and administrative duties of the department, many
of which require special technical knowledge, should be performed in

- subordination t6 the Mamber by a group of-responsible officers whose

- -expericnee. and qualifications can be best utilised by combining them in

2 .single body. -~ Thig' body we propose to eall the ‘Indian Industries
Bosrd.  Its constibution and funchions will be outlined after enumerating
the various heads of ‘work and subordinate departments for. which the
Bember-in charge would normally be responsible. They  are. obviously
in'excess of -what -any one individual could effectively: control, ‘while
carrying 'on his duties ag an Execeutive Member of the Viceroy’s Council,

323. We have, however, still to explain what, in cur opinion, should
I Mamber’ be-the precise relations between the Member
in chargo and the Board, 12 charge and the Board. - We have considercd
the desﬂrablhty of providing the Member with
a secretariat and departiental establishment, in addition bo thie establish-
rent attached to the Indian Industries Board. We recognise that the
Member might with the help of a separate secretariat: be able to bring
a more independent judgment to bear on the Board’s proposals. Bug the
&xtra cost mvolved, and. the delay and wasté of work caused by the
_double noting, would more than outweigh the above advantages. The
Member, after all, i8 responsible ‘not only for laying down the geuneral
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policy of the department, but for securing its energetic prosecution ;
and we think that this responsibility can be best maintained, not bv .
placing him in the scat of a detached critic, but by emphasising his
position ag departmental bead. He should, we think, be President of
the Board, without the charge of any speciﬁc branch of work. This
would enable him, in considering any question that may come before the
Board or any proposal that may emanate from the head of a subordinate
department, to take a view which would be free from the departmentzl
prepossessions that may aflect his colleagues, It will also keep the
other members of the Board sufficiently in touch with the general policy
of Government, to prevent inconvenient divergencies, resulbmg’m friction
or waste of work. The Member, ag President of the Indian Industries
Board, must have full powers as he has full responsibility, and should,
therefore, be in a position to overrule the views of his colleagues ; they
should, howm er, have the right of placing their opinion on record o
such cases.

324. The subjects and departments at present under the control of

the Department of Commerce and Industry,

which we have either specifically recommended

for allotment to the proposed Department of

Industries, or which should fall to its share, in'view of their “nature and

assomamons, are the following ;- )
1. Geology and Minerals (including the Geologieal Survey of India

and the administration of the Indian Mines Act).

. Salb.

. Indian Explosives Act and the Indian Petro]eum Act.

. Stationery and Printing.

. Inventions and Designs.

Functions of Imperial
Department of Industries.

& T 00D

. The collection and distribution of commercial and mdmtrla}

inteligence.

7. The supply of storcs which, under our proposals, will include the
receipt of indents and their examination and distribution for
purchase in India or abroad ;s and the administration of the
Department of Stores.

8. The Indian Facbories Act.

- 9. The general encouragement of industries, including the grant of
assistance or concessions to industrialists in cases of more
than provineial importance.

10. Advice to Local Governments regarding the improvement of
industries and the conduct of technical and industrial educa-
tion; the latter of which duties has hitherto. pertained mainly
to the Department of Education.

11, The adlmmstra,twn of the various Aects relating to steam boﬂers

In respect of some of the above heads (Nos.2, 6, 7, 9°and 10), w

have proposed a considerable increase and modification in the scope of
the existing work. In Chapter XV we have recommended that the
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following sub]ocb be transferred from-the charge: of the Pubhc Works
© Department to. the Department of Industries i :
197 Flectricity.

We think that the Department of Industries should alse be made
tesponsible for the following heads; if they are plaood under tl.e gontrol
of a civil department :—

* 18, Ordnance factories.
14. The inspection of ordnance manufactures.

The proposals ‘which we have detailed in-Chapters IX and XIV of
our report would also involve the control by the Department of Industries
of the following entively new heads :—

15. General divection and application of chemical -research; aud
the control of the proposed Chemical Service.

16 Imperial’factories for research or demonstration.

We have proposed that chemical research and the Chemical Service
should be under the Department of Industries. . Of the other scientific
services recommended in Chapter IX, those relating to bacteriology,
botany, entomalogy ‘and. zoology will ' be so closely in touch with the
work “of the Agricultural and Forest Departments that they . would
naturally come undsr the same department of the Government of India,
The: Chemithl Service would, it i3 true, lend its officers’to practically
overy department of the Government of India, bub its relations ‘with
industries would' be so numerous that it should certainly be brought

~for administrative purposes under the proposed Department of Industries.
The subject of geology and minerals would also have its nearest associates

in“the chemical group. There remain a certain nuinber of technical

- industries, such as tanning and the manufacture of glass and of certain
chemiecals; including dyes, which would reguire laboratories {or research,
research factories. and small pioneer factories on a commercial scale.
The stafls of these should include chemical technologists, and, as these
factories would not be permanent, the cheapest way of staffing them
would be to borrow men from the Indian Chemical Service.

With reference to items 13 and 14, ordnance factorics and the inspec-
tion-of ordnance manufactures, we have already stated in Chapter XIV.
that ordinarily we-see no reason for the existence of full-seale Govern-
ment factories, except for the production of lethal munitions. We have
taken noevidénee regarding the working and eontrol of these factories,
but e have econtemplated the possibility of their being placed under
the Department.of Industries, because their operations must be conducted
on- business and: technical lines very similar to other activities of that
‘department. 1f it be decided to hand over these factories to the control |
of ‘4 civil departmient, they would naturally be administered with direet
regard to military needs (and it should not be diffieult to provide an
appropriate’ mechanism in the form of a Munitions Council to ensure
this end), while they would be actually managed by specialised technical
ofﬁcers
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We think that the Department of Statistics should be left under the
control of the Commerce Deparbment of the Government of Indis, while
Figheries should not be handed over to the Department of Industries,
unless: that department is also eventua,lly required to take charge of
Agriculture and Forests.

325, It will be observed that the heads of business which would be

B ) placed under the Department of -Industries,

E‘““eingﬂﬂ tl'ﬂlliﬁ'-‘lai;?ns fall naturally into three classes, with reference
Tt Bood TR 40 their subject matber and to the qualifications
required by the supervising memher of the

Board. The Indian Industries Board should, therefore, consist of three
ordinary members apart from the President. The mermber dealing with
heads 1, 2, 3, 15'and 16 should be & man whose education had combined -
o scientific training with subsequent practical experience in subjects
such as those w)u(‘h form the equipment of, say, a consulting mning

. engineer or of a technological consultant. Heads 4, 6, 7, 8, 9 and 10
are matters into which geneml business quahﬁcatlons mostly enter. It
is important that the same member should be in‘control of heads 6 and 7
to-secure cloge relations between the Controller-General of Stores and the
 Director of Commercial and Industrial Intelligence.  Finally, heads 5,
11, 12, 13 and 14 are concerned either with actual commercial production
or with the business aspects of industries, and could suitably bedandled
by an officer possessed of business cxperience, though his predominant

q:fhﬁmtlon should ordinarily be a knowledge of engineering.

We consider it desirable that, if possible, one of the members of the
Board should have had actual business experience.

The equipment of the three controlling officers, whose functions
we have indieated, will thus cover almost all requirements in any branch
of industrial development or administration, and we have already stated
that we think it desirable to combine the three officers in 8 Boazd, When
an officer is dealing with a proposal of importance, even where it relates
exclusively to subjects under his own control, we think that personal
discussion with experienced. and highly qualified colleagues, whose
- charge consists of allied subjects, cannot fail to be of use.  Discussion
by the Board will be of special value in dealing with requests for conces-
sions and for assistance to private industrial undertakings, and with
proposals for the pioneering of new industries by Government ; the
disposal of such matters often involves very difficult questions; but these
must be systematically examined and declded if our proposed industrial
policy is to be effective.

826. The salaries of the regular members of the Board should he

ot 2.7 Rs. 4,000-5 month each; their position. and

salar!:,s ta‘:ednl;e‘m:ﬂ?ﬂiﬂes qualifications  demand ~good pay,. and that

proposed would mark their difference in status

from oiﬁcers 1mmedla.tely subordinate to them, whose salaries would

range from Rs. 2,000 to Rs. 3,000, - The members of the Board should

be appointed for a term of five years,  Toattract suitable commercial
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raen 'who have proved: their qualities in business, it may be necessary
to ‘offer & pension; and we. consider that it would be advantageous to
provide for a renewal of the period of membership in very special cases.
Each member should have power on his own responsibility to decide

pages aviging -from the branches directly under him of less importance
“in point of principle or the amount of money involved ; where-other -
branches are concerned, a reference should be made to them; but in
-more important matters i would be desirable to invoke the collective
responsibility -of the Board. The members of the Board should tour
regularly: dnd frequently ; and their collective functions are not likely
‘o hes exercised with sufficient frequency to interfers with this duty.:

327. The Board would require a Scerctary, who should be Secretary
CL: N ] to the Department as well as Secretary to the
Secrofary fo the Board. - poosq. T should draw a salary of Rs, 3,000
a month. An’Assistant Sccretary would also be needed for each.'of
‘the three groups of subjects: that forms the portfolic of each ordinary
wicmber of the Board: ; - g
328. After caveful discussion of alternative plans we feel compelled
to- recommend that the headquarters of the
Yorstns of U g Board should be with the Goverlnment of India.
‘We Dbaye considered the possibility of separating the Member in charge
from the rest of the”Board, which would have made it possible to locate
~the latter body 'at some other-centre. We fully realise from the unsatis-
factory experience of the past, the imperative necessity of keeping the
activities of the Board in close touch with the industrial life of the country.
But we think ‘that this need will be largely met by the fact that the
" officers controlling the various departments under it would he working
in lapge industrial centres;, while the members themselves also: would
“have had condiderable industrial experience and would tour regularly.
" It 'would, moreover, be difficult to sclect an industrial contre as the head-
quarters of the Board, without introducing a bias that might react
unfavourably on other centres. Further, the importance of maintaining
cloge contact: between the Board and the Member in charge is very great.
Without it the work of the Board would be delayed and tend to become
incffective, while the Member in charge of the Imperial Department
might lose touch with the concrete facts on which the industrial policy
of Government must be based; misunderstandings might arise, and
the Board might lose sight of the wider aspects of policy by which
its proceedings should be directed. :
~329. To ensure that the proposed department follows sound financial *
o methods and to save the delays which neccssarily
arvige, if veferences to the Finanee Department
‘ : are conducted by ordinary departmental routine,
we recommend that the services of a Financial Adviser, with similar
powers and functions to those of the Financial Adviser to the Army
Department, be ‘made available for the Industries Board, as well as
for the Department of Industries. Fis scrvices would be of special
* : 239 :
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value, i the Board be made responsible for the control of crdnarce
factories. This officer might conveniently be given a scat on the Board
of Industries. This would sccure for the Department of Industiies a
close understanding with the Dédpartment of Finance. ~The Financial
Adviger need not be a full-tiine officer, but ghould represent the Finance
Department, with powers to sanction expenditure within specified
limits or to refer at hig diseretion proposals for expenditure to the Finange
Department.

-

330. Our proposed organisation, both imperial and provingial, would
. require the services of a number of officers
Organisation for ‘earying catahle of exercising large administrative res-
cutithe m,'nke:t'.'h' Gepart: ponsibilities of different kinds. It is clear,
however, from the description ‘of tlheir dmies
given in the foregoing chapters, that the nature of their work would in
many cases requiré engineering expericnee and in almost all practical
acquaintance with business methods. The difficulty which Government
will experience in obtaining such men can only, we think, be overcome
by traming them in an Jmperial Industrial Service, and wo shall now
outline the manner in which this service should bé organised. " We
propose in the first instance to discuss the working -of the scheme after
the initial stages, and to deal later with the difficult question how it
ghould be started and built up. The suggested imperial dlepdttment

would require snitable controlling and junior officers for work under 'ohe =
following heads +—

The administration of the Mines Act, whxch is carried out by the
Department of Mines.

The Department of Northern India %,lt Revenue, which will; if our
proposals ave accepted, be concerned almosb entirely with
the production of galt from sources under 1mper1al manage-

, ment. . .

Inventions and Designs, the law and regulations rcgardm«r vh:ch
are administered by the C‘ontroller of Patents.

The collection and distribution of commercial and industrial frtelli-

. gence obtained from provincial and imperial officers by the
Director.

The supply of stores, which will require officers under the Con-

troller-General of Stores and the provineial Directoss of

Industries for purchase and ingpection. G

The Tnodian Factories Act, which is administered by provincial
departmentd consisting of- Chief Inspectors. and Inspectors,

The general- encouragement of industries, including “the grant of

. ‘agsistance and concessions to industrialists.

Advice to Local Governments regarding the improvement of indus-
tries and the control of teehnical and industrial education.

The administration of the various Agts relating to steam hoilers.
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This head of work would be carried oub il the same way as in the
casge of the Factories Act, by stafls wnder Toeal Governments.

Flectricity: The Imperial Government, has ab present an Electrical
Adviger, while the Local Governments have Klectric In-
< spectors. - 3
Government factories for research or administration. ~These woul
be worked by engineers, techuical specialists and chemists..

The Controller-General of Stores would fix contracts for the supply

of ‘anticles, arnong which engineering materials would bé the most im-

portant. ~ Ilis stafl would consist of purchasers and inspectors for textile

- goods, ‘timber ‘and. farniture, tools, machinery and manufactured - or
‘partlally manufactured “metals.

. The Director of Coramercial and Industrial Intelligence would collect
information’ regarding the prices, movements and availability of raw
materialy and manufactured srticles, new industrial processes, and the

- progress- of industries in India.

381. Provineial Diréctors wonld have & wide range of respox\sibi}ities.

They would sdvise and assist local industiies of alt kinds in technical
matter and would an many cases give direct financial aid. - They would
control industrial and technical education, They would collect indus-
trial ‘and cornmercial information, and would be the advisers of their
Local Governments in industrial and commercial matters, They would
arrange for the local purchase and inspeetion of stores. They would
have under them a stafl including engineers, technological chemists,
-specialists in various industries; craftsmen, and technical and indostrial
teachers of “various. grades. The Deputy Directors “would’ assist. the
Directors in most of these functions ; and in particular would themselves

iinspect institutions for technical education.” They would assist the

smaller: private industrial concerns, and supervise the work of engineers
and’ industrial specialists: They would also organigze and administer
the various forms of assistance to cottage industries. The special Intelli-
geicé Officers at Bombay and Caleutta would collect and supply’ com -
mercial and industrial intelligence in these cities, especially 1n respect
of foreign trade. :

Officers of the Imperial Indllbtmwl Service employed by Local Govern-.
ments would be placed nnder their.orders as in the oxwhng casxs of the
‘Fotesb and “Agricultural Bervices.

332. A nuniber of engineers would, as we have seen, be employed
under the higher administrative officers, both imperial and provincial.
Though the majority of these engineers might be cngaged either on short-
tetm agreements, or with sala.nea and prospects dcsxgned to retain them
in Governuient service-only for short periods, we think that some of the
posts might S61Ve as 4 useful training ground for higher administrative
Wl)l‘k .
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A certein number of men with training in chemistry, geology, and
specialised forms of engineering, such as mining (for example in- the
Salt Department) and electricity would also be needed.

833. A working basis for recruitment is thus indicated.. . should
not - be difficult to select young men with a
mﬁ:rni';ln::m'::uiﬁn;mvm: thorough training in engineering, but not yet
efinitely oomml‘cted to.any form of specialiga-
tion. - Tf such men. be. recruited into a service with the duties and pro-
spects of employment that we have described above, they would gradually
acquire, in the less responsible departmental posts, ‘business and adrpinis-
trative experience which would fit' them for premotion, to the higher
grades. There would be some to whom the technique of their professmn
would make a stronger appeal, and these might prefer to specialise in
> different branches of engineering.

If, on the other hand, no such service be constituted, Government
would be left with a number of isclated posts, each of which would have
to be filled by separate recruitment or by casual promotion, and the result
would be discontent or inefficiency on the part of the stafl, and congtant™
trouble to Government in filting vacancies. Governroent would find
i difficult to obtain men of the qualifications required for. the higher

- posts by direct recruitment ; and would he in Lomnemuou with private.
employcrq who will thcmsclvcs need just the type of men that Govern-
ment is attempting to obtain. Unless, therefore, the prospects and
prestige of Government service are such ag to counterbalance the attrac-

. tiong of bigher remuneration elsewhere, Government would have to be
content with inferior men. The young engineer brought into Govern-
ment employment may, under the scheme which we propose, reasorably .
count on promotion in due course to a post of Director, or of head of &
department under the Industries Board ; or, if his abilities are adequate
to a membership of the Indian Tudustries Board itself.

The parallel between these proposals. and those for the scientific
services is very close. In each case, we rely on the prospects of an
organised service to facilitate recruitment by offering definite. prospects
and a continuous demand for men of a particular type, of whom a regulaxr
supply would be forthcoming in response thereto. " The service would
afford an elastic and convenient system of filling the various posts required
throughout the ccuniry ; and its existence and traditions - chould inspire
esprit de corps; and give .its members administrative experience and
opportunities for specialisation, These qualities.are expensive to buy
ready-made in the open market. - We do not, i the case of either the

- Industrial or the Scientific Services, overlook the necessity that will
ariso for the recruii ment on special terms of men for individual appoint-
ments or lives of work, either from other Government servicey or from
private employment, whilst outside consultants of high reputation will
be needed from time to time to advise onspecific probleéms.

" It will be observed that the staff for the manufacture and inspecticn
of munitions iv not included in the above.proposals. This. staff will h.ave
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to serve under special reguldtions, to secure the preservafmn of gecrets

of ‘military -value. - ‘Ths ordnance factories will be a unit sufficiently

large to maintain a serv ice of their own ; buf exchanges betweon this staff
_and the Imperial Industrial Service may occasionally be.‘eflected with

advantage, and: the latter would in any casc provide 2 ‘mest 1 gcful
% tese‘rvoiz fox war purposes. i X

B340 Reeruits for the Ympeual Industrial qervwe should be men
possessing qumﬁmmonﬁ; such as will be obtained
by - mechanical engmeers whe have - passed:
tlirough the courses of training that we propose
in Cha,pter X, or by students of the existing Indian engi inesring colleges
who. have obtamed the, full diploms in mechanical engincering. - These
‘qualifications are equivalent to] bub net neeessarily identical with, those
required, for admission ‘as Associate Members of the -Institute of Ciyile
Engineers, - The age of recruitment should not usually exceed 25 years.

“The lmperla! lndustrlal

Al recruits shonld ‘be selected by a committee working nnder carefully

prescribed rules, We thinl ‘it"desirable, if the young engineers whom
" we propose to.recrit are to develope inbo valuable men; that they should
be encouraged alter about three years’ services to take study leave, which
should be given on Mot more than two occasions, and f0r not more than
two subjects. - The total leave so enjoyed should not exceed one- year
in g1l ax?d sheuld be donfined to the firat 20 years of service! - Men within
two years of their pension should mot be allowed study leave.  These
conditions would, we think, give the best results and prevent abuses.
“They might also be made apphca,ble to the scientific services.

- The initial salary of men recruited under the conditions proposed )
above ‘need ‘not, .on -4 pre-war basis, exceed Rs. 450 a month ; they
should ‘be on two years’. probation ; and should be eligible on confirma-
tion for appointment as Industrial Engineers in provineial Departments
of industries,in’ Government research or picneering factories, or even,
in exceptional eases, as Deputy Diréctors. - These latter appointments,
however; should: as a rule-be filled by men with not less than six years’
experience ‘of industrial work under Indian conditions.: The pay-of
Tndustrial: Engineers should be. incremental, starting at Rs. 500 on
confirmation and rising by stages of Rs. 50 a year to Re. 1,500, with
an: efficiency -bar-at Rs. 1 ;250. - More highly paid posts ghowld iu all
cases be fillod by selection.

The ordinary conditions governing the grant of pensions fol Goverri
. ment setvice should be appheab]e

335, We thiuk it necessary to point out that the work which the
Industrial - Service would have .to “porform

;g;s"::f ts;‘bs:g;{::nei ﬂ“’ﬁ? wonld eventually tend to change in nature.
. ‘work of the department. -~ While it is impossible and useless to forecast.
the cxact lines of alteration, the general trend, if

the mdustrml policy which we recommend prove s quccessful will probably
be in the direction of a lessened need for demonstration and ploneemnw
work; and an increased necossiy for research, technical edusation and
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commercial and industrial organisation. The general characteristics
of the staff employed wounld then become to a greater extent scientific and -
administrative, and to a less extent technical than at' present contem-
plated.  But the possibility of this change is relatively distant, and it is -
unnecessary {0 make proposals at this stage for any consequent change
i recruitment,

356. To meet the gituation which will exist before a regular Industgial
2 Service has been built. up, special measures
Special "ma‘{:{g_m“‘“m will be needed. No time should be lost in
i introducing the proposed method *of regular
recruitment to fill the junior ranks of the service.  But-the selbction
of incumbents- fort the higher posts will be difficult, and there will be
serious risks of failure and disappointment, the results of which are
bound to retard, progress. It ig, therefore, necessary to move cautiously ;
posts should not be filled merely because such posts have been created,
and permancnt arrangerments should not be made until satisfactory
candidates are available. A policy of ‘judicious opportunism must- he
adopted in respect of the sources of recruitment. . Suitable men may be
found in one or other of the existing services or in private cmployment,
Though we think that engineering experience must even from the outset
be regarded as a desirable basis, the capacity for organisation and general
business sense will be of special importance in the case of initial sppoint-
ments. Some indication of the lines on which we think that selectione
should be excreised in the case of Dircetors of Industries, which will be
the most difficnlt of all posts to fill, has already been given in Chapter
XXI. For these, and for other high posts, men may have to be engaged
for limited periods and on special terms.

337. We have alrcady alluded i Chapter IX to the desirability of
inereasing - the provision for training voung
Indians in the higher branches of science and
technology, thereby increasing in the country
the number of potential recruits for the proposed scienfific and technical
gervices. We have made similar ‘proposals for the training of young
engineers. of the kind reqlired for thesuggested Imperial - Industrial
- Service. We recognisé that at the outset there will be some  difficulty
in obtaining recruits either from HEngland, in consequence of the demands
for qualified engineers for reconstruetion after the war, or from India,
beoausc of the present relatively small field of seleetion.

Nocessity for training
Indians.

As the opportunities for techmical trajning increase, however, we
believe -that the necessity for importing specialists will diminish and -
that ultimately these services will be mainly filled with officers trained
i thisg eountry. i : - :

.
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-CHAPTER XXIIIL

Estimate of Costs. .

338, The ‘proposals which we have made for the devdopment of
Indian industries involve the creation of an
Tmperial Departroent with an Industries Board
exerclsmg executive ¢ontrol over certain Government activities, some of
‘which are already carried on and some of which are new ; of provincial
Departments of Industries, ten ¥ in number, which will also take over
seerbain duties from ‘other departments, but’ will be mainly occupicd
with new work,” 'We have prepared estimates showing the cost which
»fhe imperial and ‘each - of the provincial Governments Would be called
upon to bear, - These cstimates have been framed to provide for the work
which, we think, may be done and the situation which, ‘we think, will
-<xist for some time aftey the -end of the war; ‘and we consider  that
the #otal proposed expenditure can. be Worked up to with advantage
within a ‘period of from five to seven years, A perusal of our report
‘will show . that. we do. not contcmplate any - extensive ‘schemes  of
“Government  participation in actnal manufacturing operations, and we
‘provide no estimate of the cost of such Government factories as it may
“be. found - necezsary to- establish in the interests of national defence.
Sueh - expenditure would be incurred in pursuance of definite schemes
‘ol working prepared by expert agency, a,nd only after their necessity
: has been accepbed by’ Government.

saupa and basis of estimate.

Our proposals have in certain instances been framed-only on general

. lines,"and we have in some such cases suggested that expert committees

e appointed to work out the necessary details. Moreover, the cost of
experimental and demonstration work depends on. the extent to which
ideas likely to be useful to industrialists ate evolved by the staff that we
‘propose; and on the nature of thése ideas. This can be determined
only after detailed examination by that staff, based on some period: of
practical experience.  The cost of eonstruction and:equipment of edu-
«cational tnstitutions and of industrial ¢oncerns is bound to be on a differ-
ent basis under post-war conditions, and the salarics démanded by
*scicntific and technical experts are also likely to be affected by the new
economic position. JRegarding all these items of cost we can be certain
only of one thing, that they will be much higher than before the war,
but how much this incrcase will be, and how 1t will be distributed, it is
impossible to foresee at present. We have, therefore, thought it beller to

© Bee'side headings in Statemept I ab the end of this chapter.
a5
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adopt pre-war rates in all cases, & method which hag the advantage of -
giving a fairly cortain basis, on which readjustments can be made ag
soon as the course of events males this possible.

We have confined ourselves to (a) -an estimate of the cost of the
superior staff, establishments; and ordinary. effice contingencies required
for the administrative organisations which we propose, (b) a rough esti-
mate, based to some extent on the cost of cxisting mstltutmns, of the
initial and recurring expenditure on research and edudation, and (¢}
a general mdlcatmn of the scale on which research and demsnstration
factories are likely to be conducted. We have not attempted tG estimate
the cost of office buildings for the staff of imperial or provincial Depart-
ments of Industries ; in some cages accommodation is already in exist-
ence; in others buildings erected for war purposes may be made ayail-
sble ; in others offices may be rented ; local cirenmstances aud pro-
ba.luhues which we have no means of &scerta,mmg must be taken into
aceount in each case.

Some of our recommendations involve an increase in-the cadres of
the Agricultural and Forest Departments. These are in.most cages
either in support or in modification of proposals ema.natmg from these
departments, which have been referred to us fot opinion; or placed gefore:
us in evidence. We do nat feel it necessary to work out tite detailed
estimates for these proposals; this task can be more appropriately
performed by the departments in question.: :

The Imperial Depariment of Industries.

Tho Member in charge 339. The charges on account of the Member
Rs. 90,700, ool b S
T Re. .
Salary of Member . F i B 3 @ . 80,000
- Tour charges and travelling al]o\vance & 4 g 3 19,700
Toran - 90,700 .

The pay of a personal clerk, etc., would be found from the Board’
establishment provision.

340, For the cost of the Industries Board no very useful precedent
cxists. The Indian Munitions Board, which
Tg%a:‘;“"ﬁ's‘ 5!';‘16“%';“ is- doing- somewhat similar. work, was-started
PRI and continues under war conditions,” and its
functions in the purchage and control of supplies for large armies in the
field naturally overshadow. the rest of its work. * The best basis to take
is perhaps that of the Railway Board, whgse work is doubtless greater
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in" volumie than that of the Industncs Board would be, bhough it is Pro<
bably 1(‘&:8 nmlttf‘:rmhs

5 Rs. Ra.
3 "/Iembers (Rs 4,000) - <. Sl 144,000
Secretary (Tis. 3,000} B . 26,000
8 Assistant:Secretarics (Rs 1 000 P w 36,000
Keg\s(rar (R, cO\)) i . 9,600 -
S Tordr © . 2,25,600 2,25,600
Travelling nuowmeé‘s and tour charges of -
the Board . 5 15,600 15,000 Estinated.
Esithsk1nmtt~ i 7
3 Supermcendants Lo E G % 21,600 One-half of
Clerical & # ; ) s 5 E 87,500 Railway
—— Board.
ToTAL . 7 1,19,1000 1,319,100
Alloivances . - . & § 5 ¥ 16,500 . :Do.
f Contirigencies 7 oo iy 5 g 19,500 Do.
Spesial charges : R ¥ & 1,000 Estimated.,
' Toran .. 37,000  $7,000

2 o GRAXD TOTAL . 3,896,700

The total of Rs. 3 96, 700 comparcs with Rs. 6,12,000 for the lelvmy
Board in 1813-14.

,, As against this charge, we anticipate the posmlnhty of savlngs on the

~cost ‘of the Department of Commerce and Tndastry, which the Depart-
ment ‘of Tndustries should relieve of a substantial portion of ‘its work.
" The expectation of savings is based on the work and establishment of
the: former department;before the war, and without refercnce to any
modification of these which: post-war needs may . entail ; we do not
attempt any ‘precise caleulation in figures. The total cstimate for the
Departient of Industries amounts to- Rs. 4,87,400, or, excluding’ the
- Member, Rs. 3,96,700; against a charge of Rs. 3,46,000 for the Depa,rhm b
of Commierce and Industry in 191314, No special provision is included
for the supervision of ordnance factories ; we consider that the members
of the Board should be able to perform this duty, if necessary, withoit
addition to their number. We also. think that a separabe whole-time
Financial Adviser will not be necessary, and: have consequently not

- included hig salary in these ‘estimates.

341. The nature and extent of the agency required for audit, apart
from the ordnance factories, . depends very
largely. on the decision reached regarding the
distribution of the purchasing organisation ;

for the expenditure onstores would constitute by far the greatest portion
of‘audit work. With the degree of decentralisation which may reason-
ably be.expected in respect of stores, the cost of the necessary. audit
establishment ‘should not' greatly exceed that of the egtablishment
requited in the case of Delhi, which amounted in 1913-14 to Rs. 45,848,
We, therefore; estimate under_thts head a lump sum of Rs. 60,000. - The
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‘botal expondibure on the Member in charge, the Board, and on audit -

would thus amount to Rs. 5,47,400. = The incidence of this charge
which may. be lpoked on as the cost of general supervision and control
on the total expenditure for executive work performed by provincial
and imperial departments, is. less than five per cent.

Subordinate Departments,

342 Of the 16 heads of business which would, acoordm« to our
proposals in Chapter XX, fall under the control of the De M(ment of
Industries, there would be no additional expenditure in respect of items
3 (Indian Kxplosives and Petroleum Acts), 4 (Stationery and Priftting),
& (Inventions and Designs), 8 (the Factories Act), and 11 (Steam Boilers).

343 Under head L (Geology and Minerals), we bave suggested the

appomtmcnt of a number of officers to inspect

Geology :';:H'i';::‘"‘“s' A0 concessions of mineral rights belonging to Gov=
) ernment.  We understand that proposals have

been made for an increage in the stadl of the Geological Survey Depart-
ment, which provide for a number of officers: sufficient, we think, to enable
the department to perform this duty, at any rate for the present ; we,

therefore, think it unneccssary to [rame any foxmal estimate of the cost” =~

of ‘our proposa.]s

344, Under head 2 (Salt), we have suggeste® the desirabllity’ of

handing over to Local Governments the work
of prevention in connection with the extraction
of saltpetre in the Punjab, the United Provinces, and Biliar; and of
confining the woik of the imperial department to.the productmn and

Salf, Rs. 200 saving.

distribution of salt from the sources ab present under its-control, . This -

would involve the appointment of technical officers#o the charge of the
department itself and of the different sources of salt ; but; in view of the
fact that Local Governments would probably arrange for the perform-
ance of salt preventive dutits by amalgamating with their excise stafis
such portions. of the preventive m‘rabhshment as wight be handed over
to-them, we ate unable to estimate the financial effect of this part. of our
proposals, though it should doubtless result in a saving. ' Nor do we
attempt any estimate of the lower establishment required for the actual
extraction or production of zalt, seeing that this would be increased or
decreased according to the output which it is degired to obtain. For
the superior supervising stafi we estimate the following charges +—
Rs.
Superintendent, Rs. 2,000 . 24,000

Manager at Khewra, Ri 1 000 100~1 00 (1,2;333;) . 16,000
Manager ab Sambhar, Rs. 750

21,000 -
Manager ot Pachbadra, Rs. 1,000
Manager at Kohat
Ra. 500 % . . 5 12,000

Manager ab Warcha } 5500 oo
Chemist attached to tho deparément for research and ech- ,

nical work, especially at Sambhar and Pachbadra, onan

average pay of Rs. 1,000 . . . 5 o . 12,000

. Toran . 85,000
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By relieving him of the duties of prevention, it should be possible to obtain
a controlling officer, who may’ be sty led Superintendent, on a salary of
aboit Re2,000. Under these eonditions, the expert officers of the
department should ‘qualify for promotion to the post-of Supérintendent,
which would require & general knowledge of salt extraction and adminis-
tm.the experience only:

Agamst this ‘we have to set off the cost of the correqpondrng portiomn
“of the existing staff -

Rs.
N Cnmmmsmner, Rs. 2,500 v o 280,000
« Députy: Commissioner, ‘Rs, 1200—40—1 400 . . 16,000
S]x Assistant Commlssmners, of whom : B
One on Rs. 1,000 ., g = . . - 5 12,000
Onie on Rs. 900 . - . . 16,800
and two on Rs. :500—30—800 wxll be replaeed by the
establishment: above noted and -the remaining two ’
‘handed over with the preventive posts : . . S 16,400

Toran . 85,200
. Nett decrease . Rs. 200

This ‘rearrangement of functions should tesult i a great improve-
meint iy the methods_ of mining and handling salt, and in.the utilisation
of by-produtts which are ab present wasted, yielding, it ‘may be anti-
cipated, a groatly. increased revenuc to (xovcrnment without additional
expendlture on superior establishment.

Gommercial and Tndustriat - 35 Under head 6 (Commercial and indus-
Intelligence, Rs, - 61,500 -trial intelligence), we propose the following
. additional, ; increases r— ; :

Salaries—Dircctor of Commercial and Industrial Intelli-
gence, Rs. 2,500, agninst Rs. 2,000 at present, ~Note
Rs, 2, "00—2 760 (or Bs. 2,750—3,250) was -proposed

- by tho Govcmment of India in their da:ps.tch No. 168,

dated tho*7th July: 1916 . 3 % -+ 6,000
Establishment = 8 4 5 .' . . --12,000
Allowanges to Trade Couespondents . i s 112,000

. Contingencies -(extra) = . . . . . .« 46,000

ToTAL .. 86,000

Our recommendations for the strengthening of the Indian Trade Com-
tissioner’s office in Loridon involve (a) the a,ppombmcnt ag Indian Trade
Commissionér of an officer of the rank of a provineial Director of Indus-
tries, and (b) the deputation of three officers seconded respectively from
the Agricultural and Forest Services and the Geological Survey. The
salary which a Dircctor of Industries would draw when serving in England
may be calculated at the equivalent of Rs. 2,000 per mensem; or Rs.
24,000 per annum, as againgt £1,350, the present pay of the Indian
Trade Commissiouer. An i increase of Rs. 4,000 must be provided on this
account, The scientific officers would have sbout 10 years’ - service
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and would draw in Indis salaries of Rs. 1;000, Rs. 750,"and Rs. 750,
respectively. . Under the ordinary rules; the salarics drawn in England
by these officers would be approximately equivalent, at one shilling.and
four pence to the rupee to Rs. 666, Rs. 500, .and-Rs..~500, or a total
charge per annum of Rs. 20,000: . To these must -be added a cliarge for
books and periodicals and office expenses of Rs. 1,500, or Rs. 25,500 in
all, - No extra provision need be made for the Asmstant to the Commis-
sioner. or for inerease of establishment. The total increase wnder this
head, therefore, amounts to Rs. 61,500.

346, The system of purchase and inspection of- storess which we
ropose would have to be applied, both  to

Stores, Rs. ,56,000. Eborpes at present purchased 113111) England but
to be in fubure purchased in India, and to stores at present purchased in
India, whether under a regular system of inspection ag in the case of
steel rails, or without any centralised or systematised organisation’ for
purchase and inspection, as in the case of oils, paints, and textiles.

In preparing esbimates of the cosb of the organisation neeegsary. for
purchase and inspection we Jabour under the very great disadvantage
of being unable to estimate, even approximately, the volurhe of business
which will have to be transacted. - The stores bought in England in 1913-
14 were valued at just below £1,000,000, and the cost of the Stores
Department of the India Office was £52,000, an incidence of 16 pér
cent. on the valie of the purchases. The Stares *Cornmitkeo ¥ 1908,
for reasons stated in paragraphs 99 and 100 of their report, considered
that the true incidence was at that time actually about 2 per cent., and
a sorewhat similar percentage would be reached were the same principles
applied to the figures for 1913-14. It is impossible to forecast the extent
to which Indian stores will'in the future replace thoge now obtained from
England ;. but it is certain to be very substantial. -The Stores Committee
wag of opinion (paragraph 53) that articles valued at one-seventh of the
total sum spent in England could have been obtained in India in the
year 1904-05. Since then the manufacturing capacity of TIndia - has
greatly increased, and an extensive range of new manufactures is likely
fo bo started after the war. On the other hand, -articles such as steel
rails and cement, wholly or mainly purchased- in England in-1904-05
are now obtained in India.

Figures do not exist to show the total purchase in India of stores by
railways and military and civil departments of Government; but the
sample figures given below for local purchases by railway store-keepers
and by certain military departments will glvc some indication of thelr
extent.

Stores . purchased in India by ceﬂaam railways in. 1914-15,
Rs. 1,41,00,000. - In this year the purchases of rails and locally manu-
facturéd iron and steel articles were necessarily very small.

Purchases of clothing, leather articles, etc., by the: Army Clothing
Department in the year 1913-14 :—

E Rs.
Imported . K . ’ o . + '11,49,000
Local , . . B . . . . B . 15,88,000
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The above covers only.a portion of the clothmv reqmremenbs of the
army in India.
Tocal expeudltme on supply and niambenance of peace stores (o‘oher
than foody by the Supply and Teansport Corps in 1913-14, Rs. 17,53,000.
. We have alteady indicated our opinion ‘in Chapter XII that the
precise allocation of purchasing and. inspecting functions hetween fhe
-ipperial and provincial agencies can only be made after.an examination
in some detail of the position in vespect of cach of the important classes .
of stores produced in India.  To enable, however, an idea to-be formed
of the sysfem that we propose, and of the incidence of its cosb-on that of
the marticles purchased we have endeavoured to-frame a provisiopal
estimate of-a centralised cstablishiment which could do all that was
nseded, with. the exception of small purchascs which wounld be. effected
through the proposed  provincial ageney. ‘This estimate covers the
purchase: of articles such as boots and textiles at pregent dealt with by
military departments; but does not provide for the purchase of-mate-
rialg’ for “ordnance: factories. For the imperial Stores. Department we
.. propose-the establishment detailed in Table A (pata. 351). This depart-
ment” would “receive all indents. from departments directly under the
“Government .of Tndia and from b.ove’rument railways; and would be
prepared to assist othsr railways by ‘arranging to include their require-
mientgeln lunmnc cqntracts, or by direct; purchase on their behalf, if they
desired it." Tt “shoulil also_receive from the provincial Directors of
Industries indents for the supply of stores which cannot be purchased -
lovally with: advantage.  'I'here should be a central office at Caleutta ;
and. two stores’ depots, for testing purposes; onein Caleutta, one in
 Bombay. .The stores depdts would be for the receipt of ‘miscellaneous
200ds which 1t may bé necessary t0 examine and pass before they are
‘dssued’ to lndeutmw officers ;. "stocks should not be maintained at the
depbts. : : )
X . &5 o 2 ©Z
’ Pgrchasing staff (Stores). by %ﬁz,_f('}‘l}lloewggcs};iﬁr\ti\vould Bigmined ou
A One Deputy Controller, with three Asgistant Controllers; dealing
with: the following groups :—

1. Electrioal and mechanical a,ppha,nces, hard-

" , ware, implenents and metajs . . Ono Assistant Controller.
2 Rallway materials. . = . « Two Assistant Controllers.
B One Deput) Controller, with threc Assigtant Controllers, dealing
with :— y
1, Textiles . Ve . o . One Assistant Controller.
2. Leathor and articles of leabher : < . - One Assistant, Controller,
3. chellaneaus arbicles . @ 3 . One Assigtant Controller.

-0, One Depuby Controller, with one Assistant Controller, ‘dealing
with oils, paints, varnishes, and chemicals.

It should, however, be possible to effect a considerable degree of
delegation to. provincial departments, especially in respect of “Certain
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types -of machinery and tools, textiles, miscellaneous articles, oils; an@

paints. The work of the -above stafl would consist mainly of fixing

contracts ; casual purchases could probably be best effected in- most:

cases by the provincial Directors. -In addition a Supervigor of Staves

Contracts, who should unite business and legal experience, would be

required, to ensure contracts being drawn in due form and containing
- tlie proper provisions needed to secure the interests of Governments.

- 348, The senior inspecting officers should each possess expert know-
ledge regarding a particular class of materials.
In all we anticipate that 6 inspectors and 20
assistants will be required. This staff should be under a separate Deputy
Controller -(inspection), to ensure their independence of the purchasing
branch.

Table A gives details as to the superior staff and elerical and subor<
dinate establishment which, we think, it would be necessary to employ.
It will be seen that the total estimated cost of the department amonnts
to Rs. 8,566,000,

349. Associated with this Stores Department would be the present

. Governmept  Testing - House--at:  Alipore. "It

el Tesl?l'i'gogw“ at  ywould necessarily require- ‘extension, both as

pore. regards personnel and. laboratory - accommoda-

tion. Fees are now charged for tests, and, if this spstem be,conttnued,,
the Testing House and its establishment should be self-supporting.:

Inspecting stafl (Stores).

350. We  agsume that the Centroller-Gencral, in addition to his
general supervising functions, would be respon-
gible for the transmission to the India Office .

: : of all indents which cannot be complied with in
India. We have provided for the equipment of the imperial Stores
Department with a full stafl of experts ; but it will be for the Committee
whose appointment we have proposed to say to what extent the work
of this department should be decentralised. As suggested in Chaptex
X1, the Controller-General of Stores should arrange for the centralised
purchase of certain articles, such as the products of Indian iren angd
cement works, which require inspection by highly qualified experts;
he might also make running contracts for the supply of classes of goods
which are required on a large scale, such ag eertain kinds of textiles and
ails, and the local Directors of Industries would make their purchases
under these contracts. By this means, competition between provincial
Governments would be avoided, and manufacturers would be placed im
a more favourable position for dealing with Government orders.  The
provincial Departments of Industries would be equipped with a purchas-
ing and inspecting staff capable of dealing with a fair proportion of the
local engineering and miscellaneous manufactures.

The provincial Stores Departments would have to.deal with indents
the value of which would be roughly proportional to the provinciak
yevenues. 'The work of provincial Stores Departments would not be
confined to the 'purchase of stores required locally. Excepting storee
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purchased Ly the Controller-General, all supphes Teqmred by provinces
should be purchased by the stores agenecy of the provines in which they
are produced. The wolume of busmess handled by :these depattments
would, thetefore, depend to some extent on-the manufacturing capacity
of the province:

36L. Cur present estimate mvolves an annual cost of eight arid a hal{-
lakhs of rupees and we think that purchases
are not likely to fall short of 4% crotes; and may
conslderably exceed thab ﬁgu.re The resulting incidence is thus less
thaa. two.Rer cent. and, thongh decentralisation, if efficiency is to be
. maintained, is bound to add to. the cost of purchase, some increase is
possible without raising the incidence to an unduly high figure.

ncidence of cost,

TasLE A.
Monthly.. Yearly.
Rs. ; s,
Controllpr- G(,nem] (Ra. 2,750
~3,000).. g . 2,9163
( Enginésring . Deputy -Contreller . . 1,950
Purchase< Textiles . Ditto . . . . LB0D
[ Chiemical Industries Ditto . . % 1,800
Tispection . Diito < . . 1,500
@ MRaijway Materials (2) ‘I
Textiles: . . |
Paichase Chem'ma,ls ol 7 Assistant Controllers,
. Machinery Bs. 500~1,200 . . 7,000
Leather.. . { (Average 1,000).
Miscellaneons ‘ J .
Inspection + - 6 Inspectors, Rs. 800—
1,200 (Average
Ra. 1,000) . . 6,000

20 Assistant Inspectors,
Rs. 450—700 (Average

Re.: 600) . 12,000
" Bupervisor  of Stures
Contracks . - ¥ 1,500

Toran . 35,666%
Travelling allowanee - . 7,260 &

42,916%
(Say 43,000)  5,16,000
Establishment . 2,50,000

Office - rent, = contin~
gencies, and  depdt =
expenses . . . 90,000

Toran . 8,586,000

-352. Under heads 9 and 10 (Encouragement of industries, advice to
Local Governments, and industrial and techanical
education), the only expenditure incurred by
the imperial department would be in respect
. " 268
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of the staff of visiting experts, who would work directly under the appro--
priate member of the Industries Board. The allotment of work among
these should be effected by one of theth, who might be styled Senior
Visitor. A small office staff, principally of tour clerks, would be reqnired.
The inspectors would be mainly concerned with industrial schools ; the
inspection on behalf of the imperial department of the higher institu-
tions would be largely performed by members of the Industries Board

and other high technical officers. .
Selaries.
- Rs. .

8 Visitors, Ra. 1,000 avorage ] PR .. 72,000

72,000 7

Establishment.

Clerkas (inoluding tour clorka) i v A z . 10,000
Sorvants . : % & . N . 1,200

11,200
Allowanoes 5 3 . . . i . 12,000 12,000

Contingencios . ws & . . . . 4,000 4,000
’ Torar . 99,200

Imperial assigtance to industrialists, which falls under head 9, would
take the form of guarantees, loans, subseription of capital, special con-
cessions. of raw materials at low prices, or transport at favourable ratés.
Tt is impossible to form any idea of the probable amoun} likdly to be
chargeable under these hends. A large proportion of the outgoings
should be recouped when the aided concerns are in full working.

358. Under head 12 (Electricity), the charges on account of the
Electrical Adviser to Government would remain
unaltered ; but allowance should be made for
the cost of hydrographic surveys.

The object of these surveys should be to determine definitely where
sites exist for the generation of water power, either continuously through-~
out the year or with only a short period of intermission during the hot
weather, It is not intended that each scheme should be worked out
in "detail ; but merely that sufficient information should be gathered
to enable a definite statement to be made as'to the general possibilities
of g site. The survey should be placed under a Public: Works officer
of the rank of Chief Engincer with a wide experience, which should

_include the construetion of storage works and the administration of irri-
_. gation schemes. It would be necessary to associate with him an elec-
‘trical adviser, and it is for consideration whether the Electrical Adviser
to the Government of India could not perform this office. A certain
amount of information of a not very definite character has already been
collected by the Public Works Department ; and this, we think, should
be carefully scrutihised with a view to selecting areas and-sites for the
initial investigations. - It is impossible to say what the result of these
preliminary scrutinies will be ; but it may be taken as certain ‘that ten
or a dozen proposals would be worth a personal visit on the part of the
Chief Engineer and would possibly justify the formation of survey
54 -
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parties for further investigation. It is also desirable at an early date
to enquire into the potentialities of power supply from the great irriga-
tion ‘canals: of Northern India and the Periyar projeet-in Madras.  We
may assume_that ib: would be worth while to begin with surveys at ten
ot a dozen different places, and that as many survey parties would be
needed. It is niot possible to furnish any very. ‘accurate estimate of the
cost of the work'; but We assume that under the Chief Engiteer two
seifior Executive Engineers would be required, and as many Assistant
Engineers as there are partigs established. 'We may. take the cost of the
Chief Engineer and his office’ establishment at Rs. 60,000 a year, the -
oost of the two- senior Executive Engineers’ and their establishment. at
Re. 40,000 & year, and the cost of each survey party at Re..15,000a year,
or Rs. 1,50,000 for ten parties. ' A lump sum provision of Rs. 50,000
is also necessary for the establishment of gauging stations to measure
the flow of water in streams, and rain gauges to determine the amount
of rainfall in the catchment basins, which will be mainly in places distant
from established meteorological stations. - It is probable that sufficient
work would be found to keep this establishment for a period of about
five years, making the total cost of this preliminary hydrographic survey
about 15 lakhs of rupees.
Ordnarice factories and.in- 354, We do not frame any estimates under
spection &t ordnance mang- heads 13 (Ordnance. factories) and 14 (Inspec-
cturls. tion of ordnance manufactures).

355,  Head 15 relates to chemieal research, and includes the Indian
%, Chemical Service. - The cost. of a portion  of
Gh%l:lcgloaels)g:rch, this service has been taken against the various
tet . heads in which these officers will be employed.
Theé scheme; However, miist be at present regarded merely as a general
proposal, until it has been examined by ‘the committee which we have
-proposed in paragraph 123 of Chapter IX, and we have, therefore, not
framed estimates to cover the whole of the scheme, though for the sake
of ‘convenience we indicate the probable cost of the nucleus adminis-
trative staff and laboratory. The increased cost in salaries for the
service generally has been.roughly foreshadowed in our report as about
nine lakhs of rupees.
‘We estimate the cost of the nucleus establishment.on the following
basis. - We may assume that the superior staff detailed below can be
advantageously employed :—

Rs.
Chief Chemist, Ra. 3,000 % . @ " 86,000
8 Chemists (of whom twowill probably bo physmu.l chemlsts)
on average pay of Rs. 1,000 . 96,000

Allowance must also be made for the cost of salaried research students
and ‘of men brought in from time to time for special work from the
Chemical Service. The recurring cost of the Pusa Institute, with nine
spetialists and with an expensive farming estate to keep up, is approxx~
mately Rs. 5,12,000; that at Bangalore, with five specialists, is about
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' _ Hoads of expenditure.

t

Rs. 2,60,000. A total annual allotment of Rs. 5,00,000 should cover
the recurring cost of the imperial laboratory and nuclens staff, with all
incidental -charges.

Our proposals alzgo contemplate the appointment of three Deputy
Chief Chemists, who would be located at different centres of specialised
chemical research, one or more of which might be existing research
institutes, as may be determined later. The cost of these officers is not,
however, provided in this estimate, ag this and other defails of Sur
scheme are dependent on the conclusions of the proposed commitiee.

356. In paragraph 364 of this chapter we male provision for experi- _
ments and research which will nclude th® run-
Imperial factories Yor re- ning of pioneer and demonstration factories
seatch é\;d1 %%"a%';ftm'"“' under provincial Departments of Industries,
o such as, possibly, silk filatures and sugar or gur
plants. The great bulk of the work under this head would be of pro-
vincial interest, but there would also be a few cases in which the results
would be -of much wider valuc and the expenditure and difficultics
mvolved often proportionately greater, and these, we think, should be
undertaken under the coutrol and at the cost of the imperial depart-
ment. As instances of experimental factories which could be more
appropriately started by imperial agency may be cited (@) glass works,
on account of the wide range of experts needed, and (b) woog diswllation,
which would yield rosults of very éenua.l apphoa.hou, and should be
applied to a number of different species of trees. It would be for the
Industries Board to decide on the best site for the factory in each case
and to determine the cxact object of the experiment, which should be
placed in charge of a suitable specialist. In some cases it would be
possible, when the original scheme had been approved by the Board,
to place such a factory under thie general supervision of the Tocal Director
of Industries, but in others, especially where the raw products dealt with
are the property of a department like the Forest Department, it would
be necessary to retain it under imperial control, which would be exercised
by & member of the Board. Apart from initial capltal outlay, whick
can only be cstimated when the individual scheme is worked out; and
would generally be recoverable before the experiment is concluded
we think that the average nett annual cost should not be more than Rs.
one lakh, though the budget provision for expenditure would of course
far exceed this figure. We anticipate that the products manufactured
would usually more than cover the running expenses, exclugive of the
special stafl and establishmernt which the experimental nature of the
work would involve.

Provincial Departmients of Indusiries.

. 357. The expenditure of provincial depart-

- ments would fall mamly under the following
-heads 1—

(1) Administration and control.
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{2) Education.’{
(3) Exnerlmcnbs and. demonstrations.
) Pro{ebsmaal advice and assistanco to local industrics.
(5) Orants of loans, :md superw;wn and ingpeefion of rura,l in=
‘dustries.
(8} ) The inspection of factories and steam boilers,
(7) Collection of intelligonce.
. {8) Purchase of stores.
Under most of these heads, the previcus experience available as a guide
in framing.our estimates is somewhat seanty. We may,; howeéver, now
procepd to examine such as there i, and to draw therefrom such conclu-
sions ay Seem practical.
358, The administration of ‘provincial Departments: of Industries -
. i should be in the hands of officers of theImperial
Admml.'fsttsratilgnegr;%gontml, “Industrial Service, and in each province there
ST should be a Director of Industrics, assisted in
--the larger provinces by -a Deputy Director. The services of industrial
engineers -will also he réquired, who would convenicntly be employed
in territorial charges.” In- these charges they would. carry out many
of the dutbies which we have assigned to Deputy Directors generally,
besides'advising and assisting owners of industrial plant, and adminisber<
ing-the distribution of loang, In. addition, staff may be required, as
we have.alwudy indicated, for the purchase und.inspection of stores.
In Bengal and Bombay there should alto be two .special Commercial
Intelligence Officers ‘of the rank-of Deputy Directors. - Chemists who
would be'members of the Indian Chemical Service would also be required
fot ‘one“or two-provinees which .will. not have technological institubes
at the ouitset. ~ The salaries which these officers should draw in each pro-
vince would usnally be those ‘which they would receive as members of
the services-to which. they-helong, and the probable average figurcs are
exhibited in Statement I at the end of the chapter, from which it will be
seen that the total annual cost amornts to Re 13,66,200. -We have
also. proposed that the staff employed for the administiation of the -
Eleetriciby, Facbories, and Boilers. Acts should be transferred to the
Departments of Industries; and only in the case of the Electric Inspectors,
for reasons given in Chapter XV, do we propose any additional expendi-
ture. ~For these latter, we consider that a pay of Rs. 1,000 or Rs. 1,200
would ‘be sufficient. i the provinces where clectrical installations- are
fewer in number. . For the Electric Inspectors of Bengal and Bihar and
Orissa, we propose salaries of Rs. 1,600 in view of the growing develop-
mernts in the coal fields; while the special importance which electricity
is assuming in Bombay will, we consider, necessitate a salary of Ra. 2,000
togecure an officer of first-rate abilities. The cost of the necessary subor-
dinate. establishment has been calculated for one or two provinces, and
approximates to two-thirds of the pay of the officers employed.  This
basis: has been adopted throughout, but we have thought it advisable
to_distinguish between the -technical subordinate establishment; which
woulld inclnde the staff of the headquarters’ laboratories and workshops,
- # 257



and the clerical and administrative staff. .The superior staff of the
larger provinces would, as we have said, include industrial engineers
who .would be assigned territorial charges; but;. ultimately, as the
subordinate territorial agency of circle officers becomes more efficient,
we anticipate that some degree of specialisation will be found desirable ;
and it may, for instance, prove convenient, while retaining at headguar-
ters a single officer as Deputy Director who would assist the Dircetor
and would deal particularly with economic and business questions and
commercial intelligence, to hand over the work in connection with
organised industries to a second officer who would be pre-eminéntly a
mechanical engineer ; and fo entrust the administration of loans to a
third officer with engincering knowledge, who would have adquired
special experience in dealing with rural and cottage industries.

Tochnical and jndustrial 359. The statistical returns furnished  to
education Rs. 1.42.00.230 the Educational Commissioner show that. in
:;r;g?;uoexp:&‘ﬂ:;?é fof 1916-17 the total expenditure in India on tech-
which Rs, 3500000 will nical and industrial education was Rs, 27,17,913,

bo new), vide paragraph ; —
b e made up as follows :

\TA'BLE B.

_ I . * Number of | Cost por
iI‘hqmndit..um. .studonts.. studont.

|
i Re. . Re.
Enginoering Colloges . .1 8,206,781 1,319 6206
Schools of Art . . . . . s .0 2,81,391 1,695 166
Engincering and Surveying Schools . . 3,02,694 874 346
Tochnioal snd Industrial Sehools, . . 13,07,097 10,037 130
Tor AL v 27,17,913

* Note.—To simplify tho figures, the small expenditure on fomale oducation, almost
entiroly in industrial schools, is omitted from consideration throughout.

The averagé cost per student in Table B requires & more detailed
analysis before any deductions can be drawn therefrom. This we now
proceed to fyrnish in Table C, which gives details regarding the four
engineering colleges under Government management.

Tasre C.
|
Number of | Cost per
Cost. studonts, E student.
3 e Rs. . | Ra.
Madras . i . % . . g 1,45,296 6li 284
Poons . . . e | Tazimee a0 | mis
Stbpur = . . . . . . 2,383,795 . 284 | - 528
Roorkee , o . . o e 334848 304 | 1,101
Toran . | 826,781 ’ }




Yrom Table C it will be seen that the cost per student varies from
Rs. 284 at Madras to Rs. 1,101 at Roorkee:  The explanation for this
great-difference is that in Madras the students are non-resident and most

-‘of them are studying for subordinate grades, whilst at Roorkee the stu-
dents are tesident and a much larger percentage of them have in view
thie higher branches of the services. :

So far as is practicable, we have examined the budgets of the technical
or4technological instifutions which already exist, few of which, however,
provide as high-a class of training as we: contemplate should be given
in the futwre. - As a typidal example, we might cite the Agricultural
College at Coimbatore, thé budget allotments for which, in 1918-19,
amount to 1¥s, °1,27,653. - This eollege provides for the training of frem
100 to 120 resident :students.. Besides teaching work, the staff also
carries ol a considerable amount of research, and manages an experi-
mental and demonstration farm which yields produce worth Rs. 26,000
per annum, ' The nett cost per student is, therefore, under Rs. 1,000 per

~anoum: Anexamination which we have made of the cost of an engineer-
ing-and technological institute on thelines which we propose has:led to
somewhat similar results.  In our estimates for technical and techro-
logical training we have assumed that the average cost of training would
be about Rs. 1,000 per student per annum. - This, we think, is an inclu-
- sive figare, .

We have*drawn dttention to the urgent necessiby for the training of
mechanical engineers ; ‘and we are indebted to the Kast Indian Railway
Company for a detailed estimate (sce Appendix N) for a school of engineer-
ing at Jamalpur, on the lines we have proposed. The establishment of
this school would involve a capital outlay of Rs: 2,75,000 and recurring
charges of Rs. 1,50,000, and 1s intended to. provide accommodation for
180 students. This estimate of eapital expenditure allows for existing
hostel accommodation for 90 apprentices, costing Rs: 90,000 ; and this
amoint should be added to arrive at the total cost of establishing 4 school
on the lines worked out by. the engineering authorities:of the East Indian
Railway.: The conditions at Jamalpur are somewhat exceptional,
ag the  proportion of HEuropean apprentices. is. unusually large. . We
have prepared an estimate for an engineering school ‘associated with
a large engineering establishment, in which all the -apprentices. would
be Indians, and we find that the capital outlay required on a basis of 200
apprentices works out at about Bs. 2,000 per head, and the average cost
per annum at Rs, 570 per head. Considering that more than half the
raining of the apprentices is given in the workshops, the cost is very
high ; but this is due to the fact that we consider it necessary at the
present time to offer special inducements to attract a sufficient number
of.educated Indiang as apprentices. - These inducements take the form
of free board and lodging in addition to the wages which they will earn ;
but we anticipate that, as the prospects which will be open to this class
of student become better appreciated, the necessity for free board and
lodging. will gradually disappear; and that in the meantime public
bodies and individuals will offer scholarships to provide for students in
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excess of the number estimated. The artisan apprentices would also
receive elementary technical instruction in the engineering school which
we propose, but we do not consider that this will mvolve extra expendi-
ture on buildings, equipment, or staff. -

360. In regard to the capital cost of new colleges and institutes, we
have not been able to obtain figures on which a relisble estimate can be
‘baged.” The College of Engineering in Madras is in course of transfer
to a new building ; the sanctioned estimates amount to Rs. 17,75,000,
“and, allowing for the value of the planf and apparatus transferred from
the existing college, we may assume that the capital value of the new
college will be Rs. 20,00,000. 1t will provide accommodation for 500°
residential students. - The majority of these, however, belong to the
upper subordinate and subordinate classes, and it is fair to assume
that the accommodation provided for the staff and the equipment of the
laboratories and workshops would have to be on a somewhat Jarger scale
if all the students belonged to the advanced classes. Students of tech-
nology - would, however, be ol various grades, and, while the capital
outlay for the highest grade would certainly be not less than Rs. 6,000 per
head, the average for all classes would probably not exceed Rs. 4,000,

We have been furnished by the Director of the Indian Tnstitute.of
Heience with a very detailed analysis of the capital expenditure igeurred
on that institution. The total amounts to Rs. 23,50,000. *At the very
outside it is capable of providing accommodation for 100 research or
advanced students. Tle expendibure in this case has been’on a lavish
scale and, making allowance for this, the capital outlay per research
student need not have exceeded Rs. 20,000, Beside the eduecational
returns on this expenditure in the shape of trained research workers, the
commercial value of the research results must also be considered,. for it
exceeds the total capital outlay on this institute.

361. It now becomes necessary to frame some estimate of the number.
of students for whom higher education in' engineering and technology
should be provided. The Department of Statistics has furnished us with
a return of the number of large industrial establishments in India, and
of the number of persons employed in them. - The number of establish-
ments s 4,063 and of persons employed 1,185,147. The figures relate
to the year 1915 and do not inclade any returns from the mines. We~
have not been able to make use of these figures, and we present them
merely to afford some indication of the scale of manufacturing operations
at the outbreak: of war.,. But, with these figures before us, we think
it will not be deemed excessive to provide for an annual outturn of 400
trained technologists and 400 mechanical engineers, capable wltimately
gither of becoming foremen, or of occupying positions superior to those of
foremen. Taking the average length of the courses for technological
students as throee years, there would be 1,200 under training at any one
time. The capital outlay involved would be about Rs. 50 lakhs, out of
which, after aserssing the valuation of existing facilities, Rs. 40 lakhs
way be taken as new expenditure, and the¢ annual expenditure would be
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Rs 12 lakhs, to-which must be added shoib Rs, 7 lakhs* for the Lralnmg
of the civil engineering students: The course for mechanical engmeers
will usually not be less than five years, which involves a provision for
* 2,000 apprentices at a cost of Rs. 40 lakhs initial charges and Rs. 11,40,000
Tamu‘rma

The  cost of 1mp1'0v1ng the existing system of mining education, as
eshmated by the Macpherson Committee, was as under :—

School of Mines—"" Ra.
Imtxal wu . i B - i 9 . 5,586,000
Recurrmg 3 . 3 3 % " b 2 H 98,000

Woewing dasses— ) '

Initial . §OEE L, L % . ¥ . o . -1,51,000
* Beeurring - .+ . . . . . f . . 71,000

We accept these figures for the purposes of this estimate.

362. We may now proceed to consider the cost of training students of
alower grade. - The reburns of the Edueational Commissioner for 1916-
17 throw some light on this; but.as the wurk has been done hitherto in a
very unsatistactory way, it is evident that & much larger expenditure
will Lave to be incurred in future than in the past. :

é Tasre D.
.
] 17 |
Local Tund . E
e Government. and L ga’dm B r'"fi”tg
Municipalibies. | **14¢%: | Ypatged.
- ’ . : i
§
Schools of Art. . . ot 5 i 3
Engineering. and’ Surveying ] 7 3
Schools. | <
Technieal . and Industrial | 38 : 41 85 § 17
Scheols. ! \

Table D furnishes details regarding the number of schools of art, of
engineering and surveying schools, and of technical and industrial schools
at present in the country. Some are managed by Governmient, some by
Jlocal funds and municipalities, and some by private agency, and the
lagt-named are divided into those which receive grants-in-aid and those
which do not. - The unaided schools may be omitted from consideration,
as-the usual reason for their non-receipt of Government aid isthat they
are not classified as eligible. The five Government Schools of Art train
1,310 pupils at a cost of Rs. 2,61,314, which works out almost exactly to
Rs. 200 per head. -The Government technical and industrial schools,
which: are really all industrial schools, are 38 in number and train 2,431
students at an average cost of Rs. 160 per head. Those under private

* Qut of Rs. 8,26,731 shown in Table Cabout Rs. 7 lakhs may be taken a8 the expen-
diture exciusively on eivil ongineerigg.
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management aided by Government are 85 in number and train over
4,000 students at an average tobal cost of Rs.. 177 per head. These are
mamly mission schools.

These average figures are not of much value as they relate to institu-
tions of very. different merit. In all these schools some part of the -
receipts is derived from the sale-proceeds of work done in the school by
the pupils, and in the better-managed schools this is an important source
of income. Taking thig into account, we think that industrial schooks
can be.run at an average cost per pupil of Rs. 200 per annum, and thab
they can be established with a capital outlay of Rs. 500 per student.
Ordinarily, schools should not train more than 100 pupils at a tjme.
The average attendance at present is very much legs than this, but only
a few of these institutions are under competent superinfendents with a
trained stafl of teachers. - Our estimates provide for the ultimate estab-
lishment of 150 such schools, affording accommodation for 15,000 pupils
and involving a eapital outlay of Rs. 75,00,000 and annual recurring
charges of Rs. 30,00,000. The whole of this expendlture should not, fall
upon provincial Tevenuas, although it figures in Statement II as a pro-
vincial charge. As these are institutions which would be entirely
devoted to the improvement of cottage industries, and would be almost
entirely of local interest, the bulk of them, therefore, should be controlled
and supported by local bodies or by private agencies, and be assisted by
Government only through grants-in-aid. For purpbses of admitlistra-
tion the schools would be grouped territorially under the Deputy Directors,
who would doubtless avail themselves of the services of the expert head
masters of the higher-grade Government schools in matters connected
with the detailed working of the smaller schools.

363. It would also, however, be necessary to appoint thoroughly
qualified visiting experts for industrial schools, and these have been
included in the cadre of the imperial department. The majority of indus-
trial schools can be grouped as metal-working, textile, and wood-work-
ing schools, a division which would require three experts for each province
as inspectors ; but it is fairly certain that no one province would be
able to find full-time employment for so many men. The inspection
of these schools; and the control of those which are either directly under
Government or under local bodies, should, we think, be provided as
follows. The Government schools should, as we have already proposed
in. paragraph 143, be under the charge of one or more skilled industrial
teachers, who would be primarily responsible for their efficiency.  The
advantages of sharing in this arrangement would be also open to industrial
schools under local bodies. This would save expenge in the first ingtance,
and admit of some reduction on the estimate we have framed. = Later,
a8 funds were available and skilled fcaching staff was trained, each
school might be self-contained. The ultimate responsibility for these
schools would naturally lie with the Director of Industiies, who would
regularly inspect them- with the help of his superior stafl. - We have,
however, pointed out the divergencies-of method, and. the: general in-
efficiency of these schools, and have drawn attention to the necessity of
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securing a better apprecmt,lon of the most promising methods of working.
We are, therefore, of opinion that the inspestion wark should be done
by imperial officers who should, in all cases, however, report to the Loeal .
Government responsible for the schools inspeeted. It is highly import-
ant, in the matter of inspection, that the chiarges of the officers Tesponsible
for-this “‘work should be -allotted by subjects, rather than on a merely

“‘territorial basis.. They should be able to advise in regard to.the in-
‘sbruetional -courses, the manufacturing processes; and- the. commercial,
disposal of the goods manufactured.. Cottage industries are of enormous
importange in India, and, if they are not only to hold’their own, but to
malke real progress; they must be assisted by the best experts obtainable.
We doubt whether an officer can effectively inspect more than 25 schools
scatbered through India, and, on the assumption that ultimately there
will- be 150 industrial schools;, about six-visiting experts would bé re-
guired (see para. 352).

364.-In the aggregate a great deal of money has been spent in the

o past upon experimenta. and  demonstrations ;

E);l‘::;;mrsl,tsggng 50";5'{')?“' but little or no information is available regard-

¢ .ing the conditions urder which these ‘were

carried on, and this-expenditure consequently affords no. useful basis

for Tuture estindtes. - In the Memorandum on the Department of Tndus-
tries in the Madras Presidency, Appendix J, we find that the experimental -

© _mantfactwre of alulninium ware was carricd on for six years and resulted

in a nett-profit of Rs. 30,000 ; while chrome-leather éxperiments extended
over geven years and cost in all Rs. 55,000. Similarly, in regard to
weaving, Rs. 85,000 was the fiett expenditure in 15 years. These figures
gliow that a great deal of woik canbe done for comparatively little money ;
but, on the ‘other -hand, pumping-and boring operationsin 11 years
have cost s 6,80,000, and the budget estimates for 1917-18 provide
for an expenditure of Rs: 1,48,000.  Apainst this charge, a sum. of
Rs. 85,000 in-receipts from fecs is estimated. We find in the budget of
the Madras Departent of Industries for 1917-18. a provision  of
Rs. 1,18,000 is made for industrial experiments, and that, in the Agri-
cultural Department’s budget, the sugarcane hreeding station at Coim-
batore ig estimated to cost Re, 42,000 a year.  Execluding such i experi-
“ments-and demonstrations as may -properly fall within the purview of
the imperial department, we have cometo the conclusion that under
this head, the. following proyisions should be made for the provincial
departments :—

Rs.

Madras 3 5 § . . - . - ot
gomb:;y : : < E . * $1,00,000 sach,

anga,
quﬁed Provinces
Burma,
Punjab g
Censral Ptovmces
_Bihar and Qrissa
Agsam
North Wﬂa& Frontier I’tovmce

50,000 cach,

25,000 ¢aeh,



"These sums do not include the salaries of the officers who would control
such work, which would be borpe on the provineial establishments.

365. The work of giving advice and assistance to local industries

’ will form part of the duties of the Director of

;;;i‘;:ﬂ:;‘ﬂ;o IB"V';?G :nd Industries and his staff and should involve no

i ngug- expendxture beyond - that_ provided under the

head of * Administration and control 7; in fact,

under this head, there should be & gradually increasing mcome, ag only

in backward tracts should such work be undertaken without Tees: We

have seen that such fees are already levied in the Madras Rresidéncy,

and we gather that they have not proved deterrent to industrial progyess,

while they prevent much waste of time in dealing with futile applications.

The Madras rules, as sanctioned in Government Order No. 856, dated

Augnst 10th, 1916, will illustrate the lines dn which it hag been found
possible to work wch a gystem.

366. In Chapter XX we recommend Lhe grant of advances and
Grant of loans and fhe Lire-purchase loans on the lines that have been
supervision and tspection experimentally followed in Madras and Mysore,

of rural industries, and we estimate that, when the provineial

Rs. 12,12,000. Departments of Indusbries are fully equipped,
advances to the extent of about » erore of rupees a year might be taken
with good results. The whole of this money would be spent qn the
equipment of cotbage industries and the establishment of eoﬂlparatwely'
small factories, or of power plant mainly éngaged either in lifting water
for irrigation or in the preparation oflocal raw produce, largely agricul-
tural. The adrinistration of these loans would necegsitate the examina~
tion of the security tendered by the applicants, and the consideration
of their capacity to carry on the work that they propose to take up. In
almost every case it would also involve a very careful scrutiny of the
conditions affecting the sucecss of the enterprise. Where loans are
granted, it will almost inevitably follow that plany and estimates will
have to be prepared, the machinery purchased and erected, the stafl to
work it trained and, finally, the plant handed over in good working order.
To perform these dutics we have proposed, under the head *“ Adminis-
tration and control,” . the appointment of Deputy Directors with expe-
rience in mechanical engineering, and they should be assisted by a suffi-
cient subordinate engineering establishment, most of which would be
organised in territorial charges. We think that at first the enquiries
into titles and encumbrances of landed property might be conducted
by the local revenue stafl ; later on, if the work increases largely, special
-arrangements may prove necessary. For a major province making
advances which would average about 10lakhs of rupees a year, and be
recoverable within a period of six years, the maximum outstandings
. would amount to 60 lakhs of rupees which, at 6} per cent. interest, would
yield a tevenue of Rs. 8,75,000. As the rate for takavi loans was fixed
when the conditions under which the Government of India could borrow
money were very different from those now existing, it would be necessary
to consider whether the interest chargeable should not be raised to a
2064 . .



figure which ‘would ‘render-this important branch of the work more or
Tegs self-supporting.: In some at least of the major provinces we-anti-
cipaté that ‘employment may be found within five yeéars for about 15
circle ofﬁcers,in each, whe with their establishments would cosb.on an
- averags Ry 1,000 & motith each. = Roughly, it may be assumed that at
least one- third of their work would be connected with the dishursing of
loaus. and ‘the carryifle out of hwe«pmchaw agreonlents ; and, on 1;}115 ;
agsumption; and taking the cost of supervision and establishment into
aceount; thers would be chargeable against the loans account in such a
- province;’ as the cost of admsmstmtxo‘., about Rs. 80,000 a year. Ii
for gxample, money can be borrowed at B} per cent. interest, the eharges
would amount to Ra. 3,30,000, and the cost of administration to Rs.
80,000, making a total of Rs. 4,10,000, which would be covered by a
“ rate:of interest on the loans of 7 per cent. It would not préss unduly:
on borrowers if 7% per cent. were charged to allow a margin for contin-
‘gencies: This should not prove at all a heavy burden, as experience has
shown that the economic results of such loans, when properly expended,
are very striking; and nol a few instances have occurred in which the whole
capital outlay has been recotped within one or two yeats, It should be
‘the poliey of the Departments of Industries to make the work of super-
vigion and:inspection as far as possible self-supporting. ~Efforts should
be also ‘made to encourage the establishment of rural engineering fac-
tories®capable of talfing over the work which, in the first instance, would
have to be ‘done. under: the supervision of circle officers ; ; the facilities
- which we have proposed for trammg mechanical engmeers would help to
render this possible.
367. From the Budget Estimabes of 1917-18. the followmg babular

i “batement has been prepared showing the expen-
inspection of factorins and

Steam: hoHors. diture on the inspection of factories-and steam
boilers.
i Tactorics. E Roilers.
i p Rs. T Re
Bombay . e . oo .. 69,000 ‘ 92,000
Bengal . . . ...t o Lo 62,000 |
Madras. .o . v ..o 52,2000 1 82,100
Burma . K . . . . - M . 17,300 ‘
“United Provinees . . . - .. . . . . 16,700 | 25,200
The 'Punjab ¢ x . 5 " « . « 13,600 1 14,900
‘Central Provinges . . . .. . . e 25,800
Bihar and Ozissa . s . . . B . . 700
Assam ' « E
Torarn .| 211508 | 1,59,500

!
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We have no additions or alterations to suggost under these heads.

368. The collection of commereial and industrial intelligence would

be effected by the various members of the

Collectlon o) commerelal departmental stafl in the course of their ordi-

wd Ind;:-lr&aslml,lsi.ﬂllgenn, nary work.  The territorial organisation of the

staff would no  doubt.zgnder this easier. A

compﬂmg and recording agency would be required, which is mcluded

in our estimate of the Director’s office charges.  In the case of Bombay

and Calcutte; wo have recommended the appointment of special pro-

vineial officers for commercial and industrial intelligenes ; théir salaries,

in consideration of the work which the commereial importance of these
cities would entail, should be Rs. 1,500 & month.

369. The share of the cost shown in the present estimate under the
head, Stores (Imperial), which would ultimately
be made over to provineial departments, would
depend on the decision reached as a result of the special enquiry which
"we have already suggested

Purchase of stores.

Capital Expenditare,

(a) Recommended Schemes,

Undor the head of capital expenditure it is possﬂ)le to fuvnish on]v a
rough estimate based upon the figures which we have obtained regarding
the cost of buildings and equipment of existing institutions, and upon
the immediate needs of the provinces, so far as we can estimate these.

370. We have already stated that we think provision should be made

- for training 15,000 pupils, and that the average

'“"“g;las'"o o%%"“"- cost of the industrial schools and their equip-

MR ment will be Bs. 500 per pupil. This involves

a total expenditure of Rs. 75 lakhs, from which must be deducted the

value of such existing institutions gs may prove suitable. - From Table

D it will be seen that there are at the present time 181 sehools owned as
follows :—

4 Qwner. i No. ‘No. of pupils.
i ;
Government . . . . . . . . 38 1 2,431
Local Funds and Munijcipalitios . . . . . 41 ! 2,998
" Private bodics tecoiving grants-in-aid S 4 ¥ 85 = 4,092
Private bodies not recoiving grants-in-aid s 5 5 17 516
ToTAL 5 181 10,087

Some of these may disappear, others may be greatly modified, and
new schools may be started. It wounld nop be safe to reckon that more
966 . .



than Re. 20 lakhs can be taken as the value of buildings that would be of
,use wnder our proposed scheme ; and the nett cost would be, therefore,
Rs. 55 lalhs.

371, The followitig tabular statoment shows the amounts which we
think should ‘be provided for: each provinee

i stitutes
Tsc!-nn;lg.mal' ,l)l(';o.l & for technological institutes :—
: .
) Ra. Lakhs
., Buema . . : e . . ¥ 8
> Bihar and Orissa = . e 5 % E 2 . % 13
United Provinces . . 5 . . & . @ 6
Bengal . s 300, W ] 10
Madrag . & il . .. L. . 0B
o Bombay. .0 . . . . . . . 6

At present, beyond the school of engineering at Insein, no provision
has been ‘made ‘for techiical education in Burma. A technological
institute is needed in or near Rangoon which should at the outset provide
accommodation for about 100 students. - The capitab cutlay per head
would: be considerably above the average rafes shown in paragraph 360,
in view of the high cost of materials in Burma and of the fact that the
instithte would bc &t first on a limited scale. Wo have, therefore, pro-
posed a total expenditure of Rs. éight lakhs.

Technological institutes would be required for Bihar and Orissa and
for the United Provinces, which might be at Bankipore and Cawnpore,
regpettively 3 for each of these an initial ontlay of Rs. six lakhs should be
sufficient. . The former province would also require s school of mines
at Dhanbaid and improved accommodation for evening classes on ‘the
.¢oa] fields costing in' all Rs. 7,07,000; or (say) seven lakhs of Tupees.

Bengal has at present only the Sibpur College of Engineering ;

chemical technology is inadequately provided for, and about Rs. four

" lakhs- could -usefully be spent on Jevelopments for this purpese. A

technical institute might be required at Dacca on a similar scale to those

we have proposed for Bankipore:and Cawnpore. This would make the
total expenditure on capital account in' Bengal Rs. ten lakhs:

The College of Engineering, Madras, at a cost of Rs. five lakhs, can
be expanded into a technological institute, to which the Leather Trade
School should be attached. 3

In the Bombay Presidency there is already the Victoria Jubilee
Technical Tnstitute and the Poona College of Enginéering ; thesé can be
usefully developed, the former with special reference to chemical, and
the latter to electrical, technology, at an estimated cost of Rs. 2} lakhs

each.

Total for India . . . . . .° . Re.47,00,000



372 In connection with rajlway workshops or large engineering
Tralning. of ~ mechanical establishments, we l?ropose the éstablishment
. of ten schools, each capable of dealing with
sngtnotes, Ra. 40,00,000. - about: 200 apprentices. ~ These selools would
be located alongside suitable existing workshops, which would result in
the following distribution :—one each in Madras, United I’rovmcea,
Punjab, Bihar and Orisse, Burma, and Assam, and two each in Bengal
and Bombay. We estimate that cach school will cost about Rs. fqur
lakhs, made up as follows :—

Rs?
‘Hostels for 200 apprentices . 3 . S . < 2,00,000
School buildings . e s L 15,000
Models, furniture, and equipment . . . . . 25,000
Houses for staff . 4 5 @ = . -+ 1,00,000

ToraL . 4,00,000

No provisiondas been made for the cost of the site, as land can usually
be provided free of cost.

For ten schools the capital charge will be Rs. 48 lakhs, ¢ *

373. We gathered from the experience acquired in Madras that a N

technically qualified Director of Tndustries
Workshopsand Iabnratories would find it extremely convenient, for the
attache to  Directol

Oﬂius, Rs. 8.00.000. purposes of test and experiment, and for the

- expeditious - fransaction of current work, to

have a small mecBanical workshop and laboratory for both chemical

and physical tests. Provision for the upkeep of this has been made

under the heading of establishment, and the cost of materials and

experiments would be met from the provision for experiments and

demonstrations. These workshops and laboratories may be estimated

to cost eventually from Rs, 50,000 to Rs. 1,00,000 but would only grad-

uslly be built up as work developes and 1ndustna1 progress is made.

A total provision of Rs. eight lakhs, which would be spread over about
five years, is deemed sufficient for this item.

(b) Possiblé Schemes.

" Re. 66,00,000. ‘ 374. The remaining proposals involving capi-
4 o tal expenditure are i
(1) The Metallurgical Research Institute at Sakchi.
(2) The Central Chemical Research Institute.
(3) The Traperial Engineering College.
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In zégard to the first two of these, however, we hava only saggested
their examination 'by “expert. committees ; while “we ‘do not. contem-
plats the early establishment of either the second or the third. It is,
therefore, perhaps needloss at this stage to do more than indicate rou,thv
our-own opinion of the scale on which we think they should be under-
taker, ‘In putting forward the ﬁgures given below we have carefully
scrutinised the expenditure incurred in recent years ‘on the highest-
grade teaching and research institutes which have been started,

The Cpntml Cheriical Research Institute should be on a slightly,
larger scale than the Indian Institute of Science at Bangalore, and
may, therefore, be ‘estimated to cost Rs. 20 lakhs, The Imperial
Engineering College ‘should, we think, provide “ultimately- for -about
500 students which, ‘at the rate ye have already given, viz., Rs. 6,000
per” head, would cost- Rs. 30 lakhs. The Metallurgical Institute at
Salkchi wonld probably provide a four years’ course for 50 metallurgical
students: - Owing to the expensive character of the equipment required
for’ metallurgical experiments, and the relatively small number of
students to be provided for compared. with the other technological
‘institutes we have proposed, the capital cost may be taken ab' Rs. 8,000°

“per head, .or Bs, 16 lakhs in-all. ’

- L'y
Summary of Estimates.

815, Statements 1T and III, appended to this Chapber, show. in a
tabular form the annual charc'es on ‘acconnt of the fmperial and the
provineial Departments of lndustnes which amount to Rs. 24,63,900
and Rs. 98,98,500, respeetively, or Rs. 1,23,62,400 in all Only new
expenditure has” been included in the figures for the imperial ‘depart-
ment ; but; in the case of the provincial estimates, it is necessary to
seb oﬁ againgt. the proposed expenditure the existing charges, which
cannot. be exactly determined, but are approximately Rs. 38,00,000,
ipcluding Ra. 27,00,000, shown in Table B. as the existing cost of mdus-
trial and Lechnicarl education, Rs. four lakhs for Factories and Boiler
Inspection (para. 367), and Rs. seven lakhs on Industrial Departments.

" A further deduction should be made.on account of local confributions,
to which referénce is made in para. 362, but it is impossible o estimate
the precise share which Jocal bodies may be willing to take in the pro-
vision of industrial education. Omitting this la,tter the total additional
vecurring charges, therefore, would be in the nelghbourhood of Rs. 86
lakhs.

In Statement 1V the estimated capital expenditure’ under various -
heads is shown. - Tt amounts to Rs. 150 lakhs, with a furthet possible
expenditure of Bs. 66 lakhs. We consider that an -annual grant of
‘Bs. 30 lakhs for about seven years will ‘meet. the demands which are
: kaély £0 “be made, xfthe ‘schemes which we have xecommended ate

carried out. .
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. STATEMENT 1. : o

Avoragg salarics of ddminisirative and coptrolling staff of provineiad Deparbnends of fdustrses.

| ] ] i i
: r - L ! i ‘
- ! ¢« Indus- | Indus-~| . . Cowmmer- ! ; !
F oy, i : e Blectric . s .o | Total | Annual’ | Travel-
; - | Deput; trial trial al In- iEstablish- i | 2 | jtrave
. Direovor. | P 0}1 Uinginest En;ieer nepeo- | L:I‘ggzzo TOTAL, Ehjtx?ekﬁ:h? monthly | expends, | lingal- | Torar.
s . i L 1. } 0T Oboar, o | i charges. E bure. lowanee.
» 1 i
; | i ' |
il = e N S e e e
~ Rs. | Bs. : Bs Bs. | Bs. | BRs Rs, ( Bs. | Re | Rs Ras. Bs
w | - ! i : :
Bengal .. . .| 3000 [ isoo | v2s0 | 1000 : N : § ‘
b e | . Cyso0’ bonsoe | 10750 7500 | I8,250 12,019,000 | 15000 | 234000
; 1,000 § ! ‘ :
, i :

207,000 1 5,000 2,22,000
i ¥

) !
.2 Bombag . b 3,600 1,300 1,250 1,000 2,000 15500 16,250 7500

Madras - v .0 300000 L300 | 1250 | 1000 | 1,200 7,080 © 5300 ¢ 13,230 | 1,59,000 | 12,000 | 171,000
*Unied Provinses o, 2,500 1,500 '] 1,250 | LOoO | L,200 . . 7450 1 3,000 | 12450 1,49,400‘2 12,000 | 1,61,400
Bihar and Orissa 1 2,500 1,000 T30 L 1500 e 570 ¢ 53,750 | 9,500 L4000 | 10,000 | 124000
Burma . . 2,500 £ . 1,000 70| 1200 5 5450 | 3,650 [ 0,060 | 1,09.200 1 i2,000 | 1,21,200
Punjab . .. ol mS00 1,000 756 | 1,200 3450, 3,600 | 9050 | 103,600 E‘ 10,000 | 1,18,600
" Contial Provinoss 7. | 2,300 . o0 750 |- 1,000 I 5,250 -1 3,500 750 | 1L,05.000 ¢ 10,000 | 1,15000
A, 2 % 5 2,000 1000, | . E 3000 2000 | 5,000 %so,ooo! 6000 | 66,000
‘Worbh-Wese Froistier | L5001 o 4 e ] e 1 . L0 . 1,000 | 2,500 50,000 | 3,000 | 33,000
" Provinoe i | 1 : e i ! f o |
e é D | ; b ,



Detoaled: stuterment ‘of - provingial requiving expend isure, -

HTATEMENT 11,

Industrial Education

)
sy Technologice] Education .
4]
=

Training ‘Mechanical Tin-
gineors.

Experiments and Domons.
trations. i

Circle Officers and Estah-
lishment.

Factories and Boilers

Administration . .

z g

Tovarn %

i
|
r

!

16,831,000 J( 18,04,000 © 15,97,300

|

|
|

Dtited
Bengal. Provinees.
| |
P S Y
R | Ra

|
£,00,000 ‘ 5,00,000 ‘
4,00, 000 5,60,000 \

2,28; 000 : 1,14,000
1,00,000 | 1,00,000
1,3(},00&)‘[ 1,80,000

62,000 [ 41,900
|

2,144,000 | 1,61,400

ie
Madras.‘ iB&i:sﬂd
Rs. ! Rs.

5,00,000°; * 3,00,000
2,50,000 1 3,19,000
114,000 ' 1,14,000
1,00,00000 50,000
1,80,000 | 1,20,000

64,500 700

1,71,000 | 1,24,000

|
o

13,79,300°| 10,27,700 \

|

| Burma.

[ 1,18,600 | 1,15,000 |

>
» ] I:
. North-
e West e )
Assim, | Froutics W ToTal.
le\mce
L ,4’ T T
Re o Ws 1 R,

G0,00Ur 40,000 | '30,00,000

v | 20,69,000
1,14,000 11,460,000

|
|

245,000 } 25,000 | 8,50,000
[

2,000 24,000 | 12,72,000
|
401,300
u‘h’,OOO I 43,000 } 13,66,200
e
,37,000 i 1:22,000 1&8,98,500




STATEMENT IIT,

SuMMARY OF IMPERIAL AND PROVINCIAL RECURRING EXPENDITURE."

Tmvperial Expenditure.

33

Department of Industries « 3 o 5,47,400

Commercial Intelligence . . . 36,000

Indian Trade Commissioner . & 2\ 25,600 "
Storos . 856,000

Visiting Experts for Indusma,l ]*‘ducatlon . 99,200

Hydy ographic Survey . " . 3,00,00n &

Central Ghemical Laboratory . . 5,00,000 @

Research and Demonstration 17 ‘zctonm * 1,00 H00.

‘)4 64, 100 .
Less savings on Salt . 200

Toran . 24,63,900 ¢ 24,013,900

Promncwi Expendilure.

R,
Bombny . 5 g - . . 16,901,000
Bengal . % E & ] . 10,04,000
Uml.ed ]’rovmcca # e " " . L),Q?,SOD
Madras . & E . & . 12,79,300 o
Bihar and Orissa . v, . . 10,272,700 .
Burma, . . E & s . . 8,22,500 o .
Punjab . " . " . . . 7.31,600 =
Contral Praovinees . : . - 5,86,600
Asram . 4 . 3.47,000

North-West Frontier Provines . . 1 22,000

Torau . ,08,500 . 98,98,500:

s
Graxn Torar . ' 1.28,62,400

STATEMENT IV. .

Ber1aTE or CAPITAL EXPENDITURE.

(1) Recommended Schemes.

Ra.
Industrial Schools . ] o . . . . 55,000,000
Tuchnulu,;lcul Instlmth i ¥ . . . . 47,00,000
ing Scheok . . 40,00,000
‘mGahopﬁ wnd Laboratories athwlwd (u Dircetor's 5
Offices . . . . . . - .

{b) Pussible Schemes.
4 v 4 Rs, -
Matallurgical Institute s i v s 7 . 16,00,000
Imperial Engincering Uollege % % A o . 80,00.000
Contral Chemical Institute W b s LT 20,00.000
66,00,000
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GHAPTER XX1v.,

o ~ Summary .of Recommendations.

Chanter I~Rura1 India, past and present. Chapter TI.—Some Indus-
trial Centres and Districts,

(1} The first bwo chapters are mtwductory and descriptive, the
caJse of Burma bemg specially dealt with. ;

Chapter 11 —Raw Materials for Industries,

{2). Indian industries must be largely based on agricultural produsts

- d the -Agricuitural Services require streng-

% ¢n , 204 1 &

Jigdo At asd 6 thening to: undertake the necessary researoh

work, Attention is specially  direcbed to the problems presented by

ceottory cultivation, by sugar cultivation and manufacture, and the
necessity fdy scientific work on oil seeds is brought to notive.

* {8) The trade in hides and skins and the tanning: industry ate of

| Vide Agpendix p. ~ Steat importance. The solution of the existing
: problems lies in stimtlating the production of
leather and of lightly-tanned hides and skins. The possession. of an
abundance and great variety of natural tan-stuffs lends special impor-
tance to this industry in India.
Vide Ghapters v, XX, (4)- 'The mineral resourees of India offer oppor~
Appentices E, F. tunities for important developments.

(5) The forest estates of Government yield inadequate returns, and
an expert service of forest enginects is required to facilitate extraction.
Provision for the training of forest engineers should be made in India.

(6) Special measures are required to bring timbers of the less-known
species to the notice of consumers.  Government depdts under the
charge of officers selected for their comimercial aptitude should be estab-
lished for this purpose. .

(7 The atafi-and equipment of the Forest Research -Institute at
Dehra Dun are insufficient, and additions to the staff are necessary.

(8) The Departments of Industries should co-operate with the Forest
Department to create the necessary link between the research officers
and possible consumers of speeial timbers.

¥{9) Plantations should be established to secure a concentrated and, .
‘bherefore cheap supply of sm’cable wood for special industries and for
fuel.
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(10) Indian fisherics (vspocially deep-sea fisheries) have been neg- -
lected, except in the case of Madras, and their possibilities sh_quld ba
developed by properly equipped Wisheries Departments. Scientific
ichthyologists should be added to the Zoological Survey, The creation
of Fisheries Departments in Burma and Bombay, and a substantial
addition to the staff of the Bengal Fisheries Department are suggested.

Chapter IV.—Industrial Deficiencies of India. .

(11) The industrial deficiencies described show the national necessity
of establishing certain ““ key ” industries, Where secret or very highly
specialised processes of manufacture are involved, Government sHould
take steps to facilitate their introduction,

Chapter V.—Indusiries and Agriculture.

.
(12) There ave msny ways in which the employment of power ot
hand-driven machinery can assist the agricunlturist, particularly in
respect of irrigation, sugar production and oil milling.
(13) The demand for machinery for these processes would lead to
the establishment of agricultural engineering works.

Viéde Recommendation (14) Close co-operation between the 'D'&iaan-
(132). ments of Industries and Agriculturesis needed.
(15) The Director of Industries in cach province should bave s
workshop and laboratory equipped for the mechanical testing of small
prime-movers and of the machinery that they are intended to drive.
(16) The possibility of irrigation in Sind by means of pumps should
be considered in conneetion with the Indus barrage scheme, in order
to estimate the commercial practicability of yrowing Egyptiaw cotton
on a large scale.

dhapter VL—Power.

(17) A special swrvey of the coal situation in India should bs under

Vide also, paragraph 26,  Leken at an eatly de}te, with a view to introdue-

ing economiecs in the methods of mining and

consumption. Such a review of the fuel situation in eastern India

should melude an examination of the measures in progress for rendering
more accessible the undeveloped fields of Assam.

(18) There are great advantages in using wood fuel after conversion
into gag rather than directly, and, in particular, in employing charéoal-
for the production of gas after the removal of the by-products which
ave of value for industrial purposes. Any methods which are. lkely
to cheapen the cost of fuel for gas plants should be the subject of de-
tailed investigation.and tgial. YN, R | A

(19) Possible’ sources ‘of industrial alcohol should be investigated.
- A liberal policy should be followed by the excise authorities when eom-
mercial requirements conflick with execise regulations.
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(20) The utilisation of water powsr is of ‘the highest importance in
view: of the nécessity ‘of creating sleetro-chemical “and thermo-electric
industries.and of economising the use of coal. . An organisation should
at once be created by Govexmuem to carry oub.a systcmatw survey of

_the hydro-clectric possibilitics.” Standard conditions for hydro-sleciric
f,licenses should be prescribed. =

(21} Leases of water power to private persons should provide for
the resumption or transier of rights and for the aequisition of the hydro-
electric plant on-an equitable hasis, should it become recessary in the
-publiv interest, or should the initial industrial -undertaking be com-
pelled at any time to ccase working.

(22) Proposals for generating water power from canal falls and
other irrigation works should be considered by a joint eommittes com~ -’
posed of ‘officers of the Public Works and Irrigation Departments,

Ghapter VIL—The Indian in Industmes. Chapter VIIL-—Government
Industrial Policy in recent years.

(23) These chapters are wholly desctiptive. B

Ghapter IX,—The Orgamsahon of Scientific and  Technical . Services
""and the Providion for Research Work in India and Abroad.

(24). In future all scientific officers should be recruited into imperial
services, bub placed under Liocal Governments or departments of the
Govetnment of India for administrative control; Their purely scientific
work ghould be subject to-the criticism and advice of the head of their
serviee, -transmitted -through- their administrative superiors. An im-
perial Indian Chemical Service is most urgently required.

(25) A special - committes should be -appointed, including a distin-
guished chemist from abroad, to formulate proposals for the permanent
organisation and terms of service of the stafl, and for the location and.-
equipment of rescarch-laboratories.

(26) Tn the case of other seientific subjects, such as botany, bacterw- .
logy; -zoology and -entomology (which last should be recognised as a
distinet - ndministrative unit), Jmperial services should similarly be
organised ; and suitable. committees mmht be appointed to work oub
details.

(27) Conditions'are sugoested to govern the relations between Govern-
ment research officers and private industrialists who may desive .to
employ thent on specific problems.

) (28) Recraits Tor the scientific sorvices shoudd be drawn as far ss
posgible from the Indian Universities and institutes. At first it will
be necessary to import a number of specialists from Hngiand but the
ultiniate oo;ect should be Lo man the services with officers ed in
This country.
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(29) The most promising bases for the estabhshmenh of specxahsed
institutes of research will be at the chief centres of industries ; but
expert opinion is necessary to fix the location of these institutes. This
subject should be included in the scope of enquiry of the committees
recommended to work out the organisation of the scientific services.

(80) There are serious drawbacks to research work connected with
Indian problems being undertaken abroad, and there is no longer any
justification for'the cxpenditure of Indian revenues on the maintenancy
of the Scientific and Technical Départment of the Imperial Institute.
In the rare cases which necessitate reference to British or foreign specia-
lists, scientific officers in the Indian services should be empowered to
communicate, through a recognised channel, with the Scientific ind
Technical Research Depar‘cment recently established in Jingland.

Chapter X.—Industrial and Technical Education.

(31) "The existing system of State technical scholarships for study
abroad, though greatly improved by the revised Government rules
recently issued, should not be utilised to enable students to acquire
training in industries new to India. These scholarships should be,
granted only to men with some experience in existing industries, to
enable them to acquire further speeialised knowledge, and should not
be awarded in respect of subjects for which adequaie educapona]-tael-
libies are available in the country, f

(32) Suitable primary education for the artisan and labouring popu- -
lation is urgently necessary. When private employers undertake the
task of providing it, they should be assisted by Local Governments.

(33) Industrial schools should be controlled by the Departments of
B —— Industries. Their head masters must possess

tion (87). practical skill in the indugtries taught and
knowledge of their economic conditions. = These

schools are a means of suitable training for cottage, but- not for orga-
niged, industries.

(34) Organised industries may be' divided into two. classes, mani-
pulative, such as mechanical engineering, and mnon-manipulative or
operative, such as the manufacture of chemicals. Training for mani-
pulative industries gshould be given in the works themselves, to which
theoretical classes should be attached. There are certain cases where the
individual econcerns are not large enough for this ; these can sometimes
be conveniently dealt with by central teaching institutions serving a
group of works ;" but where such an arrangement is 1mposs1b1e and in
the case of the textue trade where the preliminary training can best
be given in a school, instruction may be taore conveniently provided
in technigal schools ‘with workshops or instructional factories atbached.

(35) In the case of ron-manipulative industries the necessary train-
ing can usually be given in a teaching institution ; but practical experi-
ence is mneeded if the student 18 to rise in his profession. .Tn these

276 .
.



indnstries, the insiruction shou}d be mainly technological, e.g., ina

branch of applied chemistry; with some training in engineering, and

caw be given in a teaching institution. 'The necessary practical experi-

enece must ke gained inthe factory, in which the student’s technological
training will qualify him at once for employment,

(36) The training required for mechanical engincering, as an example
of'a manipulative‘vindustty, is discussed in detail.

((87) At the large: engineering shops practical training shoulé. be
ﬂlven to artisan appr entmes on:an organised -system,: with teaching in
shop hous ; and. the apprentices should be paid wages, a part of which
they might receive in the form of deferred pay on leavmg

(38} In the cgse of foreman a system of apprenticeship on conditions
that should attract middle-class Indian youths is suggested, with teach-
ing iv shop houts of & more advanced type than inthe case of artisan
apprentices, “and. providing for boys who would start at & somewhat

- higher age.
~%(39) In the case of mechanical engineers also, the large engineering
shops should be used as. the practical training ground; but a greater
proportion of the time should be devoted to theoretical teaching of a
higher kind than is necessary for foremen, Those students who desu'e
it mag, after comp]ﬁtmg their shop training, take: courses-in special
subjects at'an engmeering college. )

(40) The engineering colléges should, as soon as is practicable; make
aver the training of subordinates to lower-grade institutions, and should
add departments for technological training. - These collegés should be
administered by Cotineils, on which the University, the Departments of
Industries, and employem should be represented, while the Council

- ghould have the priviiege of electing o' certain number of ite members
to “represent ;it. on: the University Senate. The Univetsities would
deoide which of the college courses should qualify students to sit for &
degree.

{41} In addition to the existing provincial institutions, two imperial
colleges scem likely to be needed ultimately, one for the highest-grade

teaching of engineering and the other for metallurgy and mineral tech-
nology.:

(42) Government should encourage the foundation in Tndia of scien-
. tific and technical societies on the lines of the London institutions.

(43) Tt-38 recomumended that the engineering classes in the Victoria
Jubilee: Techiical Institute, Bombay, should be adapted to meet the
requirements of the apprentices in the railway and other ‘workshops in
Bombay, and that the courses in terhno]og] should be supplemented
by two years’ practical work hefore the full diploma can be gained.

(44) As regards mining, the evening claszes on the coal fields should
be retained and nnpmved ; and the scheme pub forward for a school of
mines at Dhanbdid Is preferable to the present arrapgements at Sibpur
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and should. be adopted. Meanwhile, the existing course at Sibpuir
should be improved. :

(45) The technical school at, Sakehi-for metallurgical training pro-
posed by the Bihar and Orissa Government is approved, but without
prejudice to the possibility of a higher-grade institubion.

(46). In respect of commercial education it is of the ubmost importance
to' securé the co-operation of commercial men. Commercial colleges
should be administered by Councils consisting largely of business men
with representatives of the Universifies; these Councils should -also
elect from among their mewbess dclegdtes to the University Senates.
The Universitios should retain the vight to prescribe which courses. of
the colleges shall qualify a student to sit for a University degree.

(47) All industrial and technical institutions of less than ‘collegiate »
rank should be controlled by the Department of
i alo. I(Z;;)ommenda Tndustries, though the advice and: co-operation
of the I)epmtment of Kducation is desirable.

(48) To prevent inefficient or misdirected- teaching, inspection and .

advice by officers of the imperial Department of Industries would for
some time be of great assistance to provincial departments.

Chapter XI.~-(!ommereia.l and Industrial Il.ltelligene.e.

(49) Commercial and industrial statistics should not be comxx\xented
on except by an agency which has expert knowledge of their -signific-
ance. The Director of Statisties should be a compiling officer only.

(60) The Director of Commercial and- Industrial Intelligence, whose
headguarters should be in Caleuita, should be supplied with informa:
tion by provincial Directors and by the special proviucial intelligence
officers proposed for Caloutta and -Bombay. The Lelp of commerclal
associations should be utilised so far as possible.

(51) He should advise the Government of India regarding commer-
cial questions, especially those relating to overseas trade. He should
also answer enquiries from the public, but should refer those relating
to technical matters to the appropriate expert department,

(52) Crop forecasts should be prepared by the Agricultural Depart-
ment, as soon as its staff is sufficiently strong to undertake the task.

(63) More: complete information regarding industrial employment
and production is required. :

+ (54) The Indian Trade Commissioner in London ghould be assisted
‘by temporarily seconded members of the Agricultural; Forest and Geo-
logical Survey Departments.

(65) Government ' should consider the' desirability " of establishing:
Indian trade agenciés after the war in othet eountries, such ag Fast
Africa and Mesopotamia.
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- (*56)"_[‘1\6 Tndian Trade Journal should bé replaced by periodieal
bulleting. Moré-use should be made of the press for disseminating
current industriul and commiercial information.

Chapter XIL--Govermmeni Purchase of Stores.

(B7). The ereation of an organisation for'the purchase and inspection:
- of.stores. in India is recommended working under the Imperial Depart-
nient of Industries and the losal Depaxtments: of Tudustries. in cach
province: . - :

. (58) The appomtment of a small expert committes i proposed to
congider the precize allocation of spheres of action between the impoerial
and provineial agencies. : -

(69) Al indents for Government and tailway stores:should bé met,
_as far as I practicable, in India. Indents from provincial officers should:
be dealt with: first-by the provineial Directors; who shonld fill them to.
the utmost possible extent from local manufachures.

(60) ‘The: remaining items should be forwarded to the Controller-
General of Stores with the Government of India, who would issue orders:
for: those items which could be advantageously obbained in India and:
-would purchase the residue through the Stores Department of the India.
Office. ~ Indents from Govérnment reilways and from such other rail-
‘waysas desire to-participaté in the scheme shiould be dealt with by the-
Controlier™General - of ‘Stores, in the same way. The stocks wonld:
riot be held by the Stores Department.

(61) Provincial Departments of Industries should, so far as their
‘equipnient permils, inspect the goods supplied through them. They
should include, in the larger provinces, an experienced officer who would.
be responsible for local purchases. TInterchsnge of information with
one another and with the Controller-Cencral of Industries would make
it possible for provincial Ditectors to purchiase stores from other provinces
direct. . ‘

(62) For some tinic to come inspection work should be performed.
mainly by an imperial inspecbing staff, which would ‘also collect infor-
tation regarding the manufactucing possibilities of the country.

(63)-The purchasé of stores in India would be. facilitated by the
exigtence ‘of an agency in India for preparing specifications in cerfain
cases.

(64) The Controller-General of Stoves should have his-headquarters
at Caleutta and should work in close contact with the Dizrector of Com-
mercial and Industrial Intelligence. Hin annual report should include,
{or-the information of manulscturers in India, a classified statement
of ‘the articles obtained by him here and from abroad.

Chapter XIII.—Land Ascquisition in relation io Industries,
(65) Provision should be made, where necessary, in local laws to
enable persons, who ‘arc prevented by legal restrictions from transfer-
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wing their lands or from conferrlng an absolute title thetein, to do 50
with the sanction of some proper authority, when the land is required '
for an industrial enterprise, more partlculamly for the housing of indus-
trial labour. ’

(66) Government seems to have been uncertain in the past as to
-the -applicability of the Act to land required by industrial concerns ;
.and a criterion is proposed by which the Local Government may deter-
mine the cases in which compulsory acquisition under section 40 (&
(b)-of the Land Acquisition. Act may be effected on behalf of an indus-
trial concern. Thege suggestions apparently do not involve amy amerid-
ment-of the Act, though, if they do, this should be undertaken. ‘

(67) In certain cases, on the recommendation of local bodies, Govern-
Yide also Ghapter XVl ment should compulserily acquire lands o' pro-
vide fresh gites for industries, which it is neces+

sary to remove on grounds of public health, and for industrial dwel-
. lings.

(68) In all cases where land is a.uqulrod compulsorily for mdustrlal
enterprises, cultivators or house owners so dispossessed should be. offored
snitable land in exchange or part exchange.

Chapter XIV.—Technical Assistance to Industries*by Governmefit,

(69) Diroet technical assistance by Covernment iy necessary to
encourage certain classes of industries.

(70) The functions and limitations of pioneering and demonstration
factories ave deseribed. .

(71) For cottage industries, peripatetic demonstrations of improved

- processes ‘and machinery are most important,

”"l"c:;;?efh)%%el';_xv"‘ and the provision of new patterns and designs

must be arranged for. . The organisation of pro-

duction by the establishmeént of small auxiliary factories and the em-

y . . .y

ployment of labour-saving devices are very desirable.

(72) For organised industries, in addition to aasistance in starting
new industrial undertakings, useful work can be done by Government
in helping th€ owners and managers of small power plants to maintain
them in good working condition. ‘

(73) While ordinarily Government should itself carry on industrial
operations only for the manufacture of lethal munitions, 1t will be neces-
sary in some cases to control and assist private factories capable of

* producing military necessities. Assistance will also be required for
industries of national economic importance.

(74) The above duties cannot be performed without properly equipped
Departrnents of Industriés, both imperial and provincial. While the
utmost possible decentralisation is desirable, there are certain func-
tions for which the Imperial Government must be responsible.
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Chapter XV. NMmcellaneous Points of ‘Government Law and Practice:
. affecting  Industries.

(75) Power-driven machinery should not be-allowed in jails.. Pro-
vincial Directors of Industries and their Boards:
should be authorised to make recommendations.
e to the Local Government on the employment of
2 Jail labour.

The Employmsnt of Jaii
Labous.

(76) The legislation now “being undertaken by provincial Govern-
ments for the prevenhon of the adulberation of
foodstuffs and drugs is approved. The agency:
for enforeing the existing Acts should be con-

The Preventmn of Adul-
lerahon

sidéréb]y strengthened.

(17} -Regarding ‘the adulteration of raw produce for export or locak
manufacture, action should be left to the trade itself. Government
should do what it can o shrengthen the hands of local mercantile bodies
who are interested in such matters.

(78) A sy~tem of Government certificates of quality is impracticable

- .and unnecessary, except iti thé case of fertilisers; for which an Act similar

‘to the Fertilisers and Feeding Stuffs Act of 1906 (Great Britain) should

be im;rodu.ced. :

i COE Ay (79) The principles laid down by the Public- -
e Administeation of the  Neryices Commission in dealing with the Boiler
Fodse al}\d“:nme-muver - Inspection Department are endorsed. The fol-

lowing recommendations are-added :—

(a) Boiler ingpection should be a duty of the provineial Departments
of Industries.

{b). The. rules for determining permlssxble Ppressures . for boﬂsrs
should apply to the whole of India:

{¢) The laws corapelling persons in oha,rge of boilers to possess certi-
ficates should be abolished,

(80)" The favourable consideration -of Government is asked for the
proposed strengthening of the Gevlogical Survey,
which should include a suitable staff to inspect
-+ (overnment concessions and to advise small mine owners.

The Mining Rules.

{81) Buch inspection would ensure the due fulfilment of the conditions.
of prospectmg licenses and permit of their being framed on more elastic
lines. Local Governpaents should have power to extend their duration -
up to § years in cases where the work of proving the emstenee of minerals.
necessitates operations en a very extensive scale. 8

{82) The present mining lease form might be considerably shartened
and simplified by including some of its provisions-in local rules. 5
(83} Certain _provinces should prepare Mining Manuals similar ‘to.
those pubhshed in the Central Provinces and Burma. .
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- (84) The status of Lleetrlc Inspectors should
be improved in order to secure- more highly
qualified men.

“The Administration ol
Electricity Act.

(85) To eusure intelligent liberality in the interpretation of the Tules.
the appointment of provincial Advisory Boards, as contemplated in
section 85 of the Act, is. proposed. These Boards should be permitted,
when necessary; to consult-experts such as the BElectrical Adviser o
the Government of India.

- {86). Government should epcourage the industrial use ‘of slectricity
supplied from central generating stations. The law should, if necessary,
be amended, so as to permit of the load factor being taken into account
‘in fixing the charges. ;

(87) The Electric Inspectors should be transferred from the control
of the Public Works Department to that of the Department of Tndus-
tries.

(88) No change is needed in the existing patent law, which seems
well suited to Indian conditions, nor is it desir-
able at present for India to join the Interna-
tional Convention, but the position may have
0 be reconsidered if patent law is consolidated throughout the Emplre s

‘Patents, Trade Marks, and
Business Mames.

(89) The registration of trade marks or business names ig *not recom-
aended. ‘
{(90) Wlth a view to legislation to secure the compulsory registration
Bosistration of of partnerships, Government. should consider a
ogistral ::‘lm';_ artner- guggestion that members of a joint Hindu family
should be tegarded as a single unit for the pur-

poses of registration.

Chapter XVI.-—The Welfare of Faclory Labour.

(81) The inefficiency of - Indian labour ean be remedied. by the pro-
wvision of educajion, the amelioration of housing conditions, the improve-
ment of public bealth, and & general poliey of betterment,

(92) Oompulsorv education should be introduced for all classes of
children in .areas -where tlis is feasible; the
question of amending the Factorics 'Act may
then be considered, if necessary.

(93) As regards’ housing it has already been reconimended-that -
Government should use its  power to acquire’ -
land on behalf of employers for the housing of
labour, subject to certain safeguards.

{94) Land might also be acquired at the cost of Government or of
the Joeal authiorities concerned, which they might lease at easy rates
40 employers for erecting mdus’crml dwellings.
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{95) Liocal authorities ‘should hie responsible for the devclopment
and lay-out of industrial ‘areas on suibable lines,  and for securing the
maintenance of proper senitary conditions in such arcas.

(96} Tt would be undesizable and unjust te compel individual em-

- ployers to houss theig own-labour.

{97y The question of congestion in Bombay must, however, be taken

LB : ap atonce. The scheme for industrial housing

Spemaég;:p:;.als for prepared by the Improvement Trust might be

‘ continued alorg with the messurcs which are
proposed_below to mect the special diffieulties existing in Bombay.

~(98) To avaid congestion in future no industrial concerns should be
started, except in the north-east of the island of Bombay or in south-
east of Salsette, without the consent of the Municipality. In the -area_
et aside for: industrial development, the requisite powers should® be
taken by the local authorities to determine whether certain closses of
industries should be admitted to cerbain sites, and the necessary steps
should, be taken to ¢nsurc the development of the settlement on sanitary. -
lirles:

(99} To relieve existing congestion, the railways should be induced
to lacate their new workshops ab a reasonable distance from the oity
and 8 furnish accommodation for their labour in situ. Government
departments’ and--public - bodies shonld provide housing of a snitable
vype:for.their workmen, where possible in the northern industrial area.

(100) The- establishment of improved means of communication,
including the electrification of suburban railways, and the extension of
the tramway system, with the object of creating an industrial suburb,
is required. ]

(101) In' the case of employés of industries located inthe ©ity,

- definite standard of accommodation for industrial dwellings should be

determined, and a programme of construction worked out and taken
ap-ab ‘the expensc of the local amthorities who should then manage
the buildings. - If the existing resources of these bodies, together with
siich agsistance as the Local Government may be able to-spare; are
not sufficient, further taxation should be imposed, mainly ou eruployers.

(102) The- possibility of ' teducing the present maximum factory
hours, whether by a shift gystem or otherwise,
requires further examination, as the shorbening
of working hours may have an-important. in-
fluehee in raising the standard of comfort, when the workers have learned
to employ their leisure hours more profitably.

(103) The policy proposed by the Sanitary
Commissioner “will improve the public health
and the efficiency of labour.

(104) The responsibility for general wellare work among factory
{abourers tnust devolve mainly on private individuals and associations.
e B3

Proposals of zeneral appli-
cation: -

- Véde Rppendix L.



Government and lotal bodies, as well as employers, should, however,
agsish them ag far as pogsible.

‘Chapter XVIL-—Coftage Industries.

(105) The ordinary census provides an unsatisfactory means for the
Vide Appondix 1. collection” of -useful ocoupationsl statistics, and
special enguiries or surveys are needed. .
(106) The establishment of central silk-reeling
and twisting factories is desirable, *

(107) The introduetion of better tools and plant and of a more minute
subdivision of processes should be encouraged by Depa,rtments of In-
dustries.

(108) In the case of weaving, provision should be mads in the weav-
ing schools for the instruction of a small number of pupils of a higher
(-]as'a with better educational attainments and prospeets of being able
to start for themselves in business. They should be given practice in
thecontrol of workmen, and should receive a training in the commercial
as well as in the technical side of their profession, either in private
undertakings run with Government assistance as demonstration factories,
or in commetcial sections attached to the industrial schools.

(109) Directors of Industries should be empowered to grant‘ small
loans to cottage workers and to supply tools and playt on the hxre-
purchage system.

(110) Provincial art officers should maiutain a cloge connection with
the craftsmen and supply them with new ideag and designs. Periodic
exhibitions should be held, advertisements issued, and attempts made
to introduce the art productions of the country to outside markgts.

(111) Emphasis is laid upon the necessity for improving the methods
of maxketing the products of cottage industries.
The Departments of Industries must create or
stimulate the creation of sale agencles in India
and, where possible, abrodad.

Vide Appendix Q.

Vide R?oommendation
4)

Chapter XVIIL.—Co-operation for Small and Cottage’ Indusizies.

(112) The way to industrial co-operation must be paved by farni-
liarising workers with the principles of co-operative credit.

(113) Certain co-operative functions, such as the joint use of machi-
nery, can be hetter achieved by bodies created ad hoc, than by super-
fmpesing thew ag an additional vbject on existing primary societies.

(114) The difficalty. of industrial co-operation les largely in-the
absence of expert bit disinterested non-official business helpers. This
may be remedied, either (¢j by the introduction of the small entre-
preneur, which, however, might not prove advantageous to the worker
1n the long run, or (b} by the estabhshmeqt of sale organisations managed
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cither by Government or by private persons, Government should be
prepared to risk some loss on experiments in this direction,
(115) Direct- assistance in- the: form .of loans should be given by
Viii Resomnstation “Government. to agricultural’ or indiistrial ‘socie~
5 gy, ties for the purchase and. employment for the
common. advantage of comparatively costly
machinery ‘and plant. = The Director of Industries should initiate indus-
trlalsocieties and should give them advice “in ‘technical and commercial
matters after they are started ; but he.should not interfere vnth the
adminigtration of the ‘Act and rules.
L : 116) The Departments of Tndustries; Agm-
e R:{gzm)?)endahon cug’cure) and Copoperatlon st work  closely
; together.

Chapter XIX.—Industries and Transport. .

(117) Internal traffic, especially-in the cases of raw materials con- «
veyed - to,. or ‘manufactiured materials conveyed from, manufacturing
centres should be rated as nearly as possible on an equality with traffic
of the same class and over similar distances to and from the ports:

(]18) Rittes on traffic to. ports should be fixed on the principle of
. what. the export traffic can stand over its whole journey to the port
- of foreign destination. .

(119). The ‘same principle should apply to imports, but the lowest
possible rates should be allowed for machinery and stores imported for
indistrial use'in India.

(120) The whole distance. travelled by a consignment, and not the

distance travelled over individuallines, should be taken as the basis,

- when tapering  rates apply. The way in which these rates, as well as
“block ’ rates and  terminal “charges,” have been applied in the past,
‘hag ' tended  to opetate against Indlan industries. . The total freight
charge for a consignment passing over several lines should be calculated
as a. single sumn, which should be shared between. the different railways,

. sllowance being made, wheré necessary, for any extra cost incurred by &
particular line.

(121) The addition of a commercial member to the Raﬂway Board
is suggested. :

(122) Indian industries and commerce sheuld be represented by
officers: of. the Department of Industries and also by members of recog-
vised-commercial bodies at the Railway Conference and at the mectings
of the Goods Classification Committee.

(123) Special rate concessions for a term of years might be given
to. new industries, when mvcstlrra,tmn by the Department of Industries
shows this to be necessary.
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(124) Government' should take up the question of improving the
existing waterways and should give early consideration to the prospective
advantages of a Waterways Trust in Caloutta.

(125) The Department of Commerce should take steps to secure
}mmomous working between railway and waterway administrations
(including coastwise traffic) for the development of those parts of the

country which are scrved by both. .

Chapfer XX,———Induslrial Finance.

(126) In order to meet the: difficulties expericnced by small and
middle-class industrialists in obtaining financial facilities and generally
to provide a more elastic system of industrial finance, indastrial banks
are needed. An expert commibtee shonld ‘be appointed to consider
what additional banking facilities are necessary, whether for the initial
or for the current finance of industries; what form of Government
asgistance or control will be required to ensure their extension on sound
lines as widely as possible throughout the country ; and whether they
should be of provineisl or of imperial scope; or. whether both these
forms might not be combined in a group of institutions working together.

(127) A scheme is explained for the provisioﬁ of curferit finance
for middle-class industrialists, by which the banks would leénd money,
subject to a guarantee by Government- after an examination by the
Director of Industries and hig expert staff of the financial standing of
the applicant and the prospects of his business. This scheme deserves

attention, at any rate as an interim me&sure until industrial banking
facilities are more general.

(128) In a few cases Government should provide direct financial
ald. Such assistance might take the form of guarantees of dividends,
loang of money, undertakings to purchase output, or contributions to
share ‘capital. All these forme of aid should be subject to._ suitable
precautions. Government directors, when appointed, should not act
80 as to delay decisions. Where industrial undertakings receive Gov-
ernment aid, their capital should be raiged in India, under conditions
which will give opportunities to small investors and encourage Indians
to participate inindustrial ventures.. Assistance of this kind to ‘ national
safety ' undertakings should be a matter for the Tiperial Government ;
in other cases, it may be given by Local Governments, if they possess

the necessary expert staff to estimate the prospects of the proposed
undertaking. .

(129) Assistance should also be given to small and cottage industries
ty the local Departments of Industries in the shape of small Govern-
ment loans. or by financing the purchase of plant on the hire- purchase
systens. . Fresh legislation would be Tequired to ensure a ready means -
of recovery of the money so advmmed
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Chapter X}iI.——vaincial Depattments of Industries,

{130) The creation of specialised Departments of Industries is neces-
sary to co-ordinate the. various forms of provincial activity which have
been suggested, and to perform certain functions at present entrusted
0 other non-specialised agencies.

{(131) The establishment is required in'each provinee of a Depart-
ment of Industries under a Director, who should act as Sceretary- to
Government for commercial and industrial subjects.

(132)-'Td: ensure that the Departments of Industries, Agriculture
and- €o-operative Credit work in elose harmony, they should be under
the control of the same Member of the provincial Executive Council.

(133): 'The Director of Industries should be assisted by a Board
whose: members should be appointed by Government, in some cases
on its own selection, in others on nomination by suitable public-bodies.
Where the Board and the Director disagree, the matter should be referred
to superior guthority.  The Board should consigt of not less than 6 or
more than 12 persons, who should be mainly non-official: . The members
af the Board and of sub-committees formed for special purposes might
be offered fees and travelling allowances. )

(134) The Board should have power to co-opt members for tem-
porary®r special purposes and to appoint standing or temporary sub-
corumittees. :

-{135) The Department of Industries should consist, in addition to
the Director, of a Deputy Director (in the larger provinces), industrial
engineers, chemists, industrial specialiste .and teachers, and  certain
other officers.  Initially, ~these officers may be recruited as circum-
stances best allow ; but as the Imperial Industrial and Scientific Services
are established, the.provincial-department should obtain its superior
officers ‘from these services. = They should be entirely under the orders
of the Local Government. Specialists in various lines of applied tech-
nology who are engaged in' feaching would also serve as advisers to
Glovernment and to private industrialists. = Subordinate officers with a
knowledge ‘of ‘'mechanical engineering will be required in territorial
charges to help small industries,

* Chapler XXII.—An Imperial Depariment of Industries.

(136) The - direction and co-ordination of the general industrial
policy .of the country and the proper performance of certain functions
of high natjonal importence can. only be effected through an Imperial
Department of Industries, in charge of a Member of the Viceroy’s Exe-
cutive Couneil ; and there is & sufficient number of closely correlated
fanctions to justify the ereation of a specialived imperial depactmedt .
for their performance: ' S H

{187) Bpecial arrangements are; however, required to securg the:
prompt and efficient performance of the administrative and executive

» . 987 o G
7 v



duties which will fall to the lot of the imperial department ; and also
o free the Member in charge from routine work, and to leave him leisure

to deal with questions of policy. For this purpose we propose the -
creation of a Board to be called the Indian Industries Board, consisting

of three members with separate charges. The member in charge of the
Department should be. President of the Board without any  speciai
portfolio, but with full power to overrule his colleagues, who, however,

should have the right to place on record their opinions. The Members
of the Board should ordinarily hold office for five years only. There
should also be a Secretary to the Board and the Departments as well as
three Assistant Secretaries to the Board. »

(138) The various subjects and departments which the Depmtme‘ﬁt
of Industries would control, including those to be transferred.to it from
other existing departments of the Government of India; fall into the
followmg natural groups :— .

Group 1.—

Geology and Minerals.
Salt.
Explosives and Petroleum.
“The Chemical Rervice and chemical research.
Government factories for research or demonstratiofl.
Group I —
: Stationery and Printing.
Commercial and industrial intelligence,
Stores.
Factories Act.
The general encouragement of industries.
Technical and industrial education.
Growp 111.—
Inventions and Designs,
. Steam boilers Acts.
Electricity.
Ordnance Factories.
Inspection of ordnance manufactures.
" Each.of these should be under a separate member of the Tndustries
Board, wha would tontrol the departments subordinate to him.

(139) In order ta secure unity of administration, the headquarters
of the Board should he with the Government of ]'_udm, though its mem~
bers shonld tour frequently.

{140) The Board and the Department should be a,ssmted by a part-
time Financial Adviser, who should be given a seat on the Board.
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(141)-An- examination of the functions and- qualifications of the
officers subordinate to the Bosard, of the members of the Beard itself,
and of the higher provineial officers; shows that all require technical,
business and administrative expenence for- the proper performance- of
their duties. :

(142) It therefore seems necessary to create an Tmperial Tndustrial
Service to meet the requirements of the industrial departments through-
--out the country. This will also afford a means of trammg quah.ﬁed .
Indians to £l the higher appointments. ;

(143) The ‘ordnance factories, if they are to be managed by a c1v11
department, sliould have their own separate service, though thcy may
exchange officers with the Imperial Industrial Service.

(144): Officers of the Imperial Industrial Service should be recruited,
a5 far as possible, in India, i

(145) Before a regular Tndustrial Service has been built up, appomt-
ments will have to be made from various sources, often on special terms,

269



CONCLUSION.

.

We have briefly sketched the lines of economic development along
which India has moved since the first came into’ contact wjth westem
traders ; and have described in somewhat more detail the commercial
and mdustnal position to which these lines of development have led
her. We have shown that this position has become in many ways
disadvantageous to the interests of the country ; and that India’s indus-
trial equipment is impaired by deficiencies which affect the interests
of national safety. The industrial 'system is unevenly, and in' most
cases inadequately, developed ; and the capitalists of the country, with
a few notable exceptions, have till now left to other nations the work
and the profit of manufacturing her valuable raw materials, or have
allowed them to remsin unutilised. A ypowerful and well-directed
stimulis is needed to start the economic development of India along
the path of progress. Such a stimulus can only he supplied by an
organised system of technical, financial, and adminmstrative gesistdhce:

Our report in its finally approve(l form was in the hands of the
‘printers before the appearance of the Chelmsford-Montagu report on
Indian constitutional reforms. We were unable, therefore, to re-examine
in detail our conclusions and recommendations in the light of the reform
proposals without incurring a delay which would have been undesirable.
1t is evident, however, that our scheme is in general accord with the
administrative changes proposed by His lixcellency the Viceroy and
the Secretary of State.

We are deeply conscious of the difficulties of the guestion with which
we have been asked to deal; and of its vital importance to the future
of the country. We have had to discuss a vast range of subjects re-

- quiring expert knowledge, which was not always adequately -available
in the country under present conditions. The ecircumstances of India
have made it necessary for us to devise proposals which will bring the
State into far more intimate relations with industrial enterprise than
the policy of Government or public opinion has hitherto permitted.
But as regards our main proposals—technical education in practical
relation to industrial requirements, the supply of advice and assistance
through organised scientific and. technical services, the provision of
more liberal finance for industries, so far as possible through private
agency-—we. feel confident that these are solutions clearly indicated
by the very difficulties which they are designed to- surmount, as well
as by the small degree of Indian experience available, and substantially
supported by the best-qualified opinion of the country. Finally, we
have been strongly impressed by the earnest demand throughout India
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for economic progress and by the growing realisation of the dangers to
which industrial unpreparedness exposes a nation. We feel sure that
the. strongest support will-be fortheoming from the public generally,
and from Indian capitalists and industrialists- in *particular, to any
well-considered scheme for industrial progress. which Government may
see fit to adopt, and 'we submit our report in the earnest hope that our
recommendations will, with the approval of Government and. the good-
will of the Indian publie, help in some measure towards the ideal of an
India; strong in her own strength, and a worthy partner in Empire,

-

) . (Signed) T. H. HOLLAND,
President.
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NOTE
BY

The Hon’ble bPandit Madan Mohan Malaviya.

Introductory. .

On the 21st Mazch 1916, the Hon’ble Sir Thrahim Rahimtoola moved
a Resolution in the Imperial Legislative Council urging the appointment
of a Committee to consider and report what measures should be adopted
for the growth and development of industries in India. Among the
matters which he suggested might suitably be referred for the considera-
tion of the Committes, he put in the forefront the question ;—

““ Whether reprosentation should bo made to the authorities through the Secretary. of
State for India for socuring to the Government of Tndia full fisgal autonomy, spgpially
in reference to import, export and excise duties.” hd

In the course of his speech in supporting the Resolution, the Hon’ble
Member laid great stress on this point. He said :—

*J readily recognise that offorts are being made by the Government in many directions
to meet the needs of the situation. It appears to me, however, that, unless the handa
of the Imperial “Government aro free in fisonl matbers, the results will not be adequate.
It the Gtovernment of India were froe o adopt measures solely in the interests of the
people of this country, without any restrictions or limitations in fisoal matters, onr
industrial development would be in 8 fair way of successful accomplishment.” India
wauts fiscal autonomy as the first stop towards her industrial regeneration, and if Indian
public opinion is to have any weight in the determination of this question, we ought to
get it at once,” R

The Hon’ble Sir William Clark, the then Member for Commerce and
Industry, accepted the Resolution on behalf of the Government. He
announced that the Government had anticipated the recommendation
of the Resolution, and had already taken steps to constitute not a com-
mittee, but a more important body, a Commission, whose duty it will be
to consider and report upon the possibility of further industrial develop-
mient in this country. He said at the same time that, for reasons which
he put before the Council, the scope of the enquirics entrusted to the
Commission would not include a consideration of the question of fiscal
policy of the Government. - Sir William Clark noted that'in the opinion
of the mover of the Resolution ““ a Government of India, uncontrolled
by the Secretary of State, untrammelled by the conceptions of fiscal
policy which may be held by the British Government of the day, would -
be a far more potent instrument for the development. df industries in
India than the administration of this country under its present con-
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stitution.” . He also recognisedthat there was *‘ a Weighty body of opinion
tending in that direction.” But he said that ** His Majesty’s Govern-
ment feel that the fiscal relationships of all parts of the Empire as
petween one - another “and - the rest of the world, must be reconsidered
after the war, and they wish to avoid the raising of all such questions until
that forbunate time shall have arrived.” It was therefore stated in the
Resolution appointing this Commission that “ any consideration of the
present. fiscal policy of the Government has - been excluded from its
enquiries,” and that “ the same considerations apply with even greater
“force to ahy proposals invelving theé imposition of duties for the spec}_ﬁc
“pugpose of protecting the [ndian industries, a policy “which would very
directly affect the fiscal relations of India with the outside world.”
This will explain ‘why, as Sir Frederick Nicholson put it in his statement
submitted to us, ‘the part of Hamlet must be totally omitted.’

The Commission has been instructed to examine and report upon
the possibilities of further industrial development in India and to submit
its rccommendations with special reference to the following questions :—

** (@) whether new openings for the profitable employmenﬁ of Indian capltal in‘con-
merce and industry can be indicated ;
by whee!:clt":qd 1xi 80, m)wha',ﬁ manner, Goverarent can usefully give direck

‘a(?) by rendering technical advice more freely available ;

s (1)) by.t,ho demonstration of the practical possibility on a commercial scale of
particular industries ;

e (m) by aﬁordmg directly or indirectly financialassistance to industrial- enterprises

o (i) bv any other means which are not incompatible with the emtsmg figeal policy
‘of ﬁhe Government of India.

In the' course of the speech to which reference has been made, Sir
William Clark made it clear that  the building up’ of industiies where
the capital; control and management should. be in the hands of Indians*’
was ““ the special object which we all have in view.” He emphasised
that it was of immense importance alike to India herself and to the
Empire as a whole, that Indians should take a larger share in the indus-
trial development of their country. He deprecated the taking of any
steps, if it might “ merely mean that the manufacturer who now com-
petes with you from a distance would transfer his activities to India and
compete with you within your boundaries.” Tt was the same object of
finding out how to help Indians to develop industrial and commercial
enterprise, that led the Government of India to depute Professor C. J.
Hamilton, the Minto. Professor of Economics in Calcutta, to visit Japan

to obtam more detalled pa.ruculars for the use of the Industrial Com-
mission,” so that we may  know exactly what her Government has done
to aid her people in the notable advance which they have made,” having
“ developed a structire of modern industrial and commercial enterprlse
from a past which knew nothing of western economic condxtmns
‘We have to keep this objech clearly before our mind in dealing with the
questions which we have to_examine and report upon.
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India—Past and - Present.

In the revised note which Professor Hamilton submitted to the
Commisgsion, after dwelling on the rapidity with which Japan has trans-
formed herself from & country where “ agriculture absorbed the energies
of the bulk of the population ™ to one of the important manufacturing:
countries of modern times, he saysi— :

““ The second fact; even more arresting from an Indian point of view, is that this
remarkable transtormation has been achieved by an Asiatic community: The Asiatics
have long been regarded as intensely conservative, unprogressive, needing the help and.
guidance of western nations for the maintenance of law and order, and, even with their

assistance, being with difficulty persuaded to adopt the modern aims and methods a8s0~
ciated with eeconomic progress.” .

Mr. Hamilton does not stand alone in this view. In the course
of my work connected with thig Commission, I have repeatedly been:
reminded of the erroneous notion which many a' Huropean holds
that India is, and must remain, a mainly agricultural country, that the
people of India are by nature and tradition deficient in industrial capa-
city and commercial enterprise, and that these qualities are inherent
in the nations of the West. - It is necessary to combat this riotion, for -it
vitiates judgment regarding the capacity of Indians. -It is also necessary
for a proper appreciation of ‘the present industrial condition. of India
and of the possibilitics of its future development, that the factsyand:
circumstances of the past should be correctly known and appteciated.

T agree with my colleagues that ‘* at a time when the west of Europe,
the birthplace of the modern industrial system, was inhabited by
uncivilised tribes, India was famous for the wealth of her rulers and for
the high artistic skill of her craftsmen,” and that ** even at a much later
period when traders from the West made their first appearance in India,
the industrial development of this country was at any raté not inferior
to that of the more advanced European nations.” But I do not agree

- with them as to the canses which they assign for the subsequent growth
of industries in England, and, by implication, for the want of the growth
of such industries in India. They say i—

s * Bu the widely different social and political conditions of the West had helped the
middle class to establish itself on a foundation of commercial prosperity, and.the struggles
for political freedom and religious liberty in which it had taken its share had cndowed
it with @ spirit of enquiry and enterprise that was gradially and inereasingly directed
te the attainment of industrial eflicicncy,” and that * it was to this middle class that
the so-called °industrial revolution’ of the eighteenth century was mostly due.’”
{Paragraph 1 of the Report.)

A 1
Similarly it is stated in paragraph 134 of the Report that :—

** Thehistory of the evolution in the West of new indistrial methods which culminated
in the rapid and striking changes of the latter half of the eighteenth century shows that
a large parb was played therein by the educited as well as by the capitalist olasses. The
encourageiment of scientific research and its practical upplication by thé Royal Society,
and at a later stage by the Society of Arts, was closely paralleled by the fresh industriak
ventures constantly being set on foot by merchants and other persons with capital at
command. When the results began to reach India in the shape of machine-made imports,
the movement had passed beyond the stage where the gradual evolution which in England
had taken place could be readily imitated in 1ﬂdiﬂ;.”

204



In my opinion this does not give a correct view of the matter, and is
calculated to support erroneous ideas about the natural eapacity of
Indians and Europeans for industrial enterprise, and to stand in the way
of right conclusions being reached as (o the possibi]ity of industrial
development in Tndia with the co-operation of the GQovernment and ths
people. T must thax efére refer a little more fully to the econorii¢ history
of India and of the * industrialrevolution’ of England which has greatly

atffected that history.

% ‘Ixidi.a——A»’Manuiaetur_mg as well as an_Agricultural Country.

““ The skill of the Indians,” says Professor Weber, ** in the preduction
of delicate woven fabrics, in the mixing of colours, the working of metals
and precious stones, the preparation of essences and in all manner of
technical arts, has from early times enjoyed a world-wide celebrity.”
There i evidence that Babylou traded with India in 3600 B.C. Muwn-
mies in Egyptian tombs, datmu from 2000 B ., have been found wrapped
in Indian muslin of the finest quality, Thcrn was o very large con-
sumption of Indian manufactures in Rome. This is confirmed by the
elder Pliny, who complained that vast sums of money svere annually
absorbed by commerce with Indiz.” ‘° The muslins of Dacea were
knogvn to the Gregks under the name of Gungetika. . . . Thusit
may be séfely concluded that in India the arts of cotton spinning and
cotiton. weaving were in a high state of proficiency two thousand years
ago. . . .- Cotton weaving was only introduced into England in
the seventeenth century.”—(Imperial Gazeiiecr of Indie, Volume III,
page 195.) )

Ag regards iron manufactures, Professor Wilson says :— Casting
iron is an art that is practised in this manufacturing country (England)
only within a few years.. The Hindus have the art of smelting iron, of
welding - it, and of making steel, and have had these arts from time
lmmemonal “Mr, Ranade wrote in 1892 i

*Phe iron mdusbry not only supplied all local wants; but it also o 'hl‘
export its finighed products’to foreign countries.  The quality of
at Had al:zo & wotld~ ame. The ’Iambus Tron Pnllar near Dalhi,
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high degree of prosperity, which continued to the breaking up of the
Moghal Empm- in the ewhtwnth century.

AN t.he descriptions of the parts of India visited by the Greeks,” Mr. Elphinstone
tells g, “ give the iden of u country tceming with population, and enjoying the highest
degrea™ of " progperity ... . . The numerous commercial, cities and ports for
foreign trade, which are mentioned at 3 later period (in the “Periplus™) atbost the progress
of the Indians in a department which more than any other shows tho advanced stute
of o nation. (Page 263). . . Arrian mentions with admiration ¢hat avery lndum is
free. ... .. The army was in constant pay during warand peace . .
police is spoken of as cxcellent, Magasthenes relates that in the camp of Sandmcot-tuq
gonsisting of 400,000 men, the sums giolon daily did not amount to more than about
£3 . .. . The ficlds were all measured, and the water carefully distributed for
irrigaiion ; taxes woro imposed apon trade, and an income-tax levied from *merchanbs
and traders. Roeyal roads are spoken of by Strabo and mile-stones .. . Gold:
and gems, silks and ornaments were in all families ; the professions mentioned: show all’
thet is necessary to civilised life, . . . Tha nunibor of kinds-of grains, spices,
abe., which were grown afford proofs that the country was in a high state of cultivas
sion. . . . Their internal institutions were less rude; their conduct to their
-snomies more hnmano ; their general learuing much more considerable ; and, in the
%nowledge of the hung and natuve of God, chey wers already in possession of a light
which was but faintly perceived, even by the loftiecst intellects in the best days of
-Athens.”-——(History of Iadia, page 52.}

The author of the ““ Periplus of the Erythrian Sea ” fully deseribes
Indian commodities for which there was a great demand in the West,
sspeoially af Rome, about the first century of Christ. . Many a traveller
from the West has similarly desceribed the trade of India.” In'the fourth
.and the gixth centuries two Chinese travellers visited India, and have
ccorded their views on its material condition, whiche inelulied
fourishing arts and industries.

Then came the period of the Crusades and the fixst bewmnmg of the
Levantine trade which culminated in Venice becoming the greatest
trader with India ; and later on, Genoa, Marco Polo came here in the
thirbeenth century, and he also has left a record of his impressions.

Thé waves of conquest which commenced from the elovonth century
1o doubt greatly hampered Indian industrialists and industries for some
time. Bt the establishmexs of the Moghal Empire and the safety and =
-gecurity of the reign of Akbar seem to have fully revived Indian industries
‘and handicrafts. Bernier, who visited India in the reign of Shahjahan,
gives a glowing description of his capital. Ha speaks of his immense
treagures, -gold and silver and ]BWeller ‘& prodigious quantity of
spearly and precious stones of all sort: . - . and ‘marvels over
‘the -incredible quantity of ma,nufacture& goods. - Bmbroideries, .
streaked ‘silks, ‘tufts of gold-turbans, silver and gold cloth, brocades,” ..
net-work - of ‘gold,” efe. ... .- Tavernier‘also gives & long des-"
»cmptlon of -the manufactared goods, and dwells with wonder . on the
maweﬂoua peacock-th'tone, with the natural colours of the peacock
+ail worked out in jewels, of carpets of silk and.gold; satins with stresks
allv'er, en&Iess lists of exquisite cnks of minute carv-mg?a
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ful that-human. art has anywhere produced, were sought by merchants.
at the expense of the-preatest toils and dangers.”” - (Hustory of Indie,
page 27.)  After ‘the decline of Venice and Genoa, the Portuguese anid
the .Dutch  captured the Indian trade. The merchants of Fngland
viewed their trade with envious eyes, and formed the Hast India Comie
pany which obiained its charter from Que_en Hlizabeth on 3ist December
1600, to trade with the East Indies, not *“ to exchange as far as possible
e manufactured goods of England for the pwddcts -of India * (Repoth,.
para. 2)—for there were few Enghs}x manufactures then tobe exporbed-—
sbitt.to. cagry the ‘mianufactures and cormmodities of ndia to Europe

¥ At the end of the seventeenth century,’-says Lecky, * great quantities of olieap
and praceful Tndian calicoes, musling and chintzes were meort(,u into‘Bagland; and they
fonad such favour that the.woolleri:and silk manufacturers were.seriously. alarpmed.
Acts-af-Pagliameént wore accordingly passed in 1700 and 1721 absolutely prohibiting,
with a very few specified exceptiors, the employment of printed or dyed ealicoes 1n
Hngland; either in dress or in furniture, and the use of any printed ordyed goods, of
which cotton formed any part.”—(Lecky's History of England in the Bighteenth Cenfury.}

Whén Clive entered Murshidabad, the.old capital of 'Bengal, ‘in 1757,
- he wrote of it :—

** Thig city is'as extensive, populous, and rich as the city of London, with this differ.
ence that there were individuals in the first possessing infinitely greater property than ir
the last city.”—(H. J. 5. Cotton, in New India, published before 1890.)

ess than & hundred: years ago,’” wrote Sir Henry Cotton in 1880, “the:whote
commerce ok Dacen wal estimated at one erore of rupees, and its population at 200,000
souls,” Tn 1787 the exports of Dacea muslin to England amounted to 30 lakhs of rupees ;
in 1817 they had odased altogether. The.arts of spinning and wewving, which for ages-
afforded-émployment toanuiicrous and industral poputation, have now hecome extinct.
Fawmilies which were formerly in & state of affluence have béen driven o desert the town
and: betake themselves to the villages for'a livelihood. ' The present population. of the-
town of Dacea is only-79,000. ' This decadence has acourred noti in Dacca 'ouly, butin all
districts: . Not & year passes in which the Commissioners and District Officers do not
bring’ ‘to the notice .of Gove that the manuafacturing classes in’all parts of the:
countryate becoming impoverished.’”

¢ -Inthe first four years of the ninetesnth century,” says Mr. Romesh Chandra Dutta,

“ in spite of all prohibitions aud restrictive duties, six $6 fiftecn thousand bales of éotton:
piece-goods weic annueally: shipped from Caleutte to the United Kingdom. The fgure-
“rapidiy fell down in 1813, The opening of trade to private metchants in that year
caused a-sudiden rise in 1813 ; hut the increase was temparasy. = After 1820 the manu-
factire-and oxport of cotton pmce’goods declined steadily ; never to rise agati.”—~(Fco~
aomic History of British India, page 296.)

T How India came to be an Agricultural Country.

At anearly périod of the Company’s administration, Beitishmeaxers.
had. begun. to, be: jealons of the. Bengal weaxers;ahose; silk fabiics were

. fmported into  England, and 50 106 onky: were India
- shut:ontsfrom. England, bpt—

‘a c'\ehberate endeavour ‘was Tow made 0 use the pohtmal powen obi 1Ded h? the-

‘ Ewsc India-C ¥, says Mr, R b Dutta, © to ditoourass’ the: manufactires of
: ! Yodin. Intheirletterto Bengal, dabed 17
wanufgaurs of ra.w dilk should be endoure
ggﬂ@ »And.they also reeommendea Fhat the aillc awinders shi atd

k. mﬁ% pzmy s fa,eﬁorxes a,nd prohibifed from wotkmg u thély vn

.

1ahufackores:

il in-Bapgal, a

29{
8.

awh 1703, the Company des ;edthat he.
1, e i



In a letter of the Court of Directors, quoted in Appendix 37 to the
‘Ninth Report of the House of Commons Select Committee on the Admin-
istration of Justice in India, 1783 (quoted by Mr. Romesh Dutta at
page 45 of his book), it was stated :— . :

'This regalation seems to have been productive of very good effects, particularly
in bringing over the winders, who were formerly so employed, bo work in thoe factories.
Should this practice (the winders working in their own homes) through inattention have
been suffered to take place again, it will be proper to put a stop fo it, which may now i
moro effectualty done, by an absolute prohibition under severs penalties, by the authority
of the Government.” o

b -

“ This letter,” as the Select Committee justly remarked, © contains a perfect plan of
poliey, both of phlsion and encon t which must in o very considerable degree
operate destructively to the manufactares of Bengal. Its effects must be (so fur as it
could operste without being ehuded) to change the whole face of the industrial country,
in order to render it a field for the produce of crude materials subserviont t& the manu-
factures of Great Britain,’-—(Ibid,)

Farthermore, aecording to Mr. Digby, in 1813, Tndian cotton manu-
factures were liable to-the following charges in England :—

< £ s d
" Calicoes or dimities for every £100 of value . 81 211
. Cotton, raw (per 100 Ibe)) . - . . . e 0. 16,11 *

Cotton, manufactnred . . @ F; . .81 211
Hair or goat’s wool, manufactures of, per cent.  « . 8¢ 6 8

Flowered or stitched musling of white calicoes (for every
£100in value) . “ . . . . .32 9

Other manufactures of cotton not otherwise charged . 82

“* These burdensome charges were subsequently removed, but ouly
atter the export trade in them had, temporarily or permanently, heen
destroyed,” (Prosperous British India, page 90.) On the other hand,
ever ginee English power was established in India, English goods entered
India either with no import, or with a merely nominal import duty. At
the time Indian cotton goods were liable to the heavy duty of £81 per
«cent. in England, English cotton goods imported inbo India were subject *
to.a duty of only 24 per cont; In addition to this, the steam engine and
the power loom had in the meantime been perfected in- England, and
English manufactures had began to' come in increasing guantities to
India. - The result was well described by Mr, Henry 8t. George Tucker,
who had, on retirement from India, become a Director of the Hast India

Company. W’giting in 1823, he $aid :— Lk

* 'The gilk manufactures, {of India) and ita piece-goods made of silk and cotton inters
mixed, have long since been excluded altogether from eur markets ; and, of late partly
in consefuence of the operation of a duty of 67 per cent., but chiefly from tho effect of
superior machinefy, the cotton fabrics which heretofore coustituted the staple of Iudia,
‘have not only been displaced in this country, but we actually export our cotton mann-
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fagtures to-supply 4 part of the consumption of our Ariatic possessions; India is thus
zeduced from. the state of a manufacturing to that.of an agricultural country.”—
{ Memorials of - the Indiat Qoternment,. being & sclection from the papers of Henry St.
Gaorge Tucker (London 1853), page 494, quoted by Mr, Romesh Dutta at page 262 of
his Kiononvic History of British India.]

H, H. Wilson, the historian of India, a]so wrote ag follows ;

< Tt was stated in evidensc {in 1813) that the cotton and silk gcods of India up to
the period could be sdold for..a profit ‘inthe British market at a price from a0 to
G0 pet cont, lower than those fabricated in England. It consequently became neves-
sazy to protect the laster-by duties of 70 and 80 por cent. on their value, or by positive
prohibition.* .Had this not: been the sase, had not such profifhitory duties and decrees
“exigted; the mills of Paisley and Manchester would havo stopped in their ontast, and
could:seazcely have been again seb i motion, even by the power of steam. - They were
created by the sacrifice of the Tndian manufacture. Had India been independent, she
would have rétaliated, would bave imposed prohibitive dufies upon British goods, and
would-thus have preservcd her own produckive industry from- annihilation. This act
of self-defence was not permitted: her; she was at the mercy of the stranger.  British
guods were forced upon her without paying any duty, and the foreign ‘manufacbarer
employed. the arm-of political Mjustice $0 keep down and alhmzbely strangle o com-
petitor with whom ke oould not have sontended on equal barms —(Quotad hy Romesh
Dutta, Ibid; pages 262-263.)

Another 1mp0rta.nt Tndian industry. which sugeumbed to the jealousy
of Bnglish manufacturers, was ship-building. .. That ship-building was an
ancient indusiry in Indla ard that Indmn% carried on navigation to far
distant climes east and west, has been fully established by Dr. Radha-
kumfd Mukerjee irr his valuable “ History of Indian Shipping.” Both
Darius and  Alexander had hundreds. of vessels constructed in India:
Tndian rivercraft navigated Africa and went as far as Mexico. - Again
from the Coromandel Coasb Indians navigated as far as Java, Sumatra,
Borneo and distant Canton. :

« A'huindred” years ago,” says Mr. Dighy, ““ ship-building was'in 8o cxcellent a con-
-dition in India that ships could be {and were) built which sailed to the Thames in com-
pany with British-built ships and under the convoy of British frigates.”

The : Governor-General.(Lord. Wellesloy) mportmg -0 1800:tk0  hia
magters in Leadenhall Street London, gaid -—

“The port of Calontta contmns about 10,000 tons of shipping, built ip India, of a
deseription ecalculated for the comveyance of cargoes to England. . ., .. Trom
the -quantity “of private tonnage now at command in the pott of Caloutta, from the
state of perfection which the art’ of ship-building has already attained in Bengal
(promising a still more rapid progress and supported by abundant and incrensing supphes
of timber); (5715 eertain that this port will always be able to furnish tonnage, to what-
ever extent may be required for conveying to the.port of London the trade of the
private British merchants of BcngmL"A(Quoted by Mr, Digby in: Prosperous British
India, page 86.)

?ﬂt says Mr. Tav-lor —

P nrvival in the porﬁ of London of Indian produce in Iy sbnilt ships.created

ion, amang the which could not have heen exceeded if s hostile

ﬂeet had appeared in the Thatees. The ship-builders of the port of London took the lead

in raiging the cry of alarm ; they declared that their business was on the point of ruin,

and that the families of all the shipwrights in England were certain to he reduced to
tion."—(History of India, page 216.)

The-cry. prevailed. The Courtof D cfors opposed the empl ment
of Indian ships in the trade between England and India. [In ,dom« 80,
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says Mr. Digby, they employed an argument which, in some of its terms,
sounds very curions st the present time, when so many lasears are
employed by all the great lines of steamers running to the East, After

cciting ather reasons against ship-building and ship-manning in India,
the Court said in their, despateh, dated 27th January, 1801 :—

“ XVIL Besides these objections which apply to the moasure generally, there is
one that lies particularly against shipg whose voyages-commence from India, that they
will ususlly be manned in great part with lascats or Indisn sailors. Meniof.that raae
aze nok by, their dphysioal irame.and gonstitution ftted for the navigation of 6old and
boisterous latitudes ;. bheir nature and habits are formed to a warm climate, and short
and eagy voyages performed within the sphere of periodical winds ; they have not
strongth euuu%h of mind or body to encounter the hardships or perils to which ships.
are liablo in the long and various navigation between India and Europe, especially in
the winter storms of our northern seas, nor have they the courage whick eain be relied
gn for steady defenco against an enemy . . .. But this is vot all. The.native
#uilors of Indiaare , . . ontheirarrival here, led into socnes which %oon divest
them -of the respect and awe they had entettained in Indin for the Turopean character

v+ » The contemptuous rcports which they disseminate on their refurn”canniot
fail to have-a very unfavourable influence upen the minda of our Asiatic subjects, whose
réverenoe for our character, which has hitherto contributed to maintain our supremacy
in the Rast, will be gradually chenged. .-, . . and tho offects of it muy prove:
extromely detri 1 . . . Considered, therefore, in » physical, moral, commer-
aial, and .political view, the apparent eonsequences. of admitting theso Indian sailors
largely into our navigation, form a strong additional objection to the fon. o
the proposed privilege to any ship manned by them.”--(Appendix No, 47--Supple-
ment to Fourth Report, East India Company, pages 23-24, quoted by Mr. Dighy in
Prosperous British India,” at pages 101-103.) . .

- L]

The lagcars of to-day are only the successors-of those who emerged
from the ports of Kathawar and navigated from thence to Aden and
Mocha to the East African coast and to the Malay Peninsula. 1% is -
possible an Indjan lascar in the carly nineteenth century, finding himself
m London, may have indulged himself just as Jack to-day does, when
he lands in any important Indian port. Bub it cannot but be regretted
that such small considerations were allowed to weigh at. all against
Indian navigation to England. And it is difficult to express in words

" the economic and political losses whick this attitude’ has meant for
England as well as India. How much better would have been the posi- -
tion of Tndia, how infinitely stronger that of England, if Indian shipping
had bheen allowdd to grow, and had grown as shipping in other countries
has grown during the last forty years, and been available to India and
the Empire in this hour 6f need. - .

Mr. Romesh Dutta hag shown in-his “ Economie History of British
India > that this continued to be the settled policy of England towards
India for fifty years and more ; that it was openly avowed before “the
House of Commons and vigoronsly. pursued till-1833 and later ; and-
that it effectually stamped out many of the national industries of India -
for the benefit of English-manufactures. Mr. Amnold Toynbee has
expressed the same view :— : o 3

* English industries would not bave advanced so rapidly without proveotion, bus the:
system, once established Jed to perpetusl wrangling on $he part of rival industyies, and. -
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English Industrial Revolution.

Let g now tutn to Tngland to- see what -happened -there during the
same period. - The industrial revolution, ‘which has powertully affected
Hiidian industries; is said to have begun i Fngland in 1770 -

“In 1770, says. Mr. Qunningham, “there was 16 Black Country, blighted by the
donjunetion of coal and iron trades ;- there. were fio canals or railways, and ni fastory
towiie with their musses of population. -All the familiar features of onr modem life,
and all jts most prossing problems; have come 0 the front within the last dentury and a
qné}rberl.a —)—{Tke Growth of Bnglish Industry and Comumerce, by W. Cuoningharm, Pazt I1,
Pprgs 613, : . ke .

Up o the middle of the eighteenth century Fnglish industry was-in
a very backward condition. ‘[he state of that industry is thus de-
seribed by John Richard Greer -

“ Though*England already stood in-the first rank of conimercial stdtes al the acces.
glon of George the Whird, her industrial lifc at homoe was mainly agricnltural. “ The wool
trade had gradually ‘established itself in Norfolk, she West Riding of Yorkshire and the
countries of the.south. west; while the mannfactire of cotton was atill almost limited
t6 Manchester and Bolion, and remained so unimportant that in the middle of the
sighteerith century the expork of cobton goods hardly reached the valae of fifty thousand
& yoar. “There was the samo slow and steady progress.in the linen tradc of Belfast and
Dundee and: the silks of Spitalficids, - Fhe processes of manufacture were too vude to
ailow-any large increase of production . © .. . DBut had the processes of manufacture
been more efficient; they would have beon rendored uselogs by the want of o cheap snd
Sisy means of transport. The older muin roads had:broken down, The new lines of
trade lay often along mere country lanes which had never heen more than horss-tracks
. i g Anew era begay when the engineering genius: of Brindley . joined Manchestor
with its port of Liverpool in 1767 by & canal ; the sucdess of the experiment soon léd to
the universal introduetion of water-carriage, and Great Britain was traversed in-every
direction by three. thousand milos.of navigable canals. At the same tine the new
importance was given tc-eoal which lay beneath tha soil of England. - The stores of iron
which had lain 8idé by side with it in the northern countries had lain there niiworked
throughi. the scatcity of wood, which was looked upon we'the only fuel by which it tould
be smelted : ‘Tn the middle 'of the eighteerith-century a process for stielting iron with
ooal turned out te be effccbive’; and tho whole aspect of the izon frade wag at once revo-
“lutionised, JTron” was 1o bscome the working material of the modern world ; and it ig its
prodietion.of iron which morethan all ¢lse has’plaged England at the hiead of industrial
~Burope. " The valus of coal &8 a- means of producing mechunicil foree was revealed. in
the discovery by which Wattin 1766 transformed the steani engine from a mere toy-into
the. mogt. wondesful instroment which. human iadustry bas evee hid at ibs comraand
vo--s- . Threo: successive inventions in:twelve yeirs, that of theé spinning jenny in
1764 by the weaver Hargreaves, of the spinning machine in 1768 by the bather Arkwright;
of the * mulo * by the weaver Crompton.in 1776, were followed by the discovery of  the
powerloom.. But’ these weild have been comparatively uséless had it not been for the
revelation of a tiew inexh ible labour-force in the steam cngine. It was'the combi-
nation of such s foree, with such means of applying it, that enabled Britain during the
térrible years of hér struggle with France and Napoleon to all but monopelize the woollen
an{d gotbon 'trades, and.raised her into the greatest manufacturing country that the
world had seen.”~—(Green’s Skard History of the Bnglish People, pages 791-92.)

=

But as Mr. Cunningham Has pointed oub :—

*Inventions and discoveries often seem to be merely fortuitous ; men are apt o
regard the new machinery as the outcome of & special and unaccountable birst of in-
ventive genius in the sighteenth century. - But . .. . . .to point ont that Arkwright
and Watt “were fortunate in the fact that the times were ripe for them, is not to détract
from their merits. “'Thers hiad been many ingenions men from the time of William Lee
and Dodo Dudley ;.. but the conditions of their day wore unfavourable to their &
The futrodaction of éxpensive implements, or processes, involves & large outlay
not-woerth whils for any man, however energetie, to make the atbempt, uniess he has a
considerablo command’ of capital, and hias access to lorge markets. “In the eighteenth
century these condidions were being more and more realised. The institution of the
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Bank of Fngland, and of other Banke, had given a great impnlse to the formation of
capital; and it wasanch moro possible than it had ever been hofore for a capable man
to obtain tho means of fufroducing costly improvements in the rasuagemont of his
business,”—(Growth of Bnglish Industry and Commerce, Part 11, page 610.)

The Bank of England had been formed in 1694 as an instrument for
procuring loans {rom the people at large by the formal pledge of the
Statc to repay the mopey advanced .on the demand of the lender.

* But for more than sixty years after tho foundation of the Bank, its smullcst note
had been for £20, a note too large to - ciroulate Ireely, and which farely travelled
from Lombard Street. Writing in 1790, Burke said that when he came to England in
1750, there wero not: “ twelve bankers’ shops * in the provinces, though then (in 1790) he
said, they were in every market town. Thus the arrival of the Bengal silyer not only .
inercased the mass of money, but stimulated its movement ; for at onee, in 1759, the
bavk issnod £10 and £15 notes, and in the conntry-private firms poured forth a fiabd of
paper.’—(Brooks Adams % Law of Civilization and Decay, pages 268-264—quoted
by Mr, Dighy at pags 33 of his book.)

““In. 1750, when Clive went to Tndia, the nation owed £74,575,000, oo Which it paid
interest of £2,753,000. In 1815 this debt had swelled to £861,000,000, with an annual
chargo of £32,644,000.” (7bid, page 33) . . . *‘Thetinflux of the Indian
treasure, by adding considerably to the nation's cash capital, not enly incroased its stock
of enargy but added mueh to its flexibility and the rapidity of its movemont,)” (Ibid,
page 31 . . . 4 Very soon after Plassey, the Bengal plunder began to arrive in
London, and the oficet appears to have been instantaneous, for all authoritivs agree
that the ‘ industrial revolution,’ the event which has divided the nincteenth céntury
from alt antecedent time, began with the year 1760. Prior te 1760, according to
Baings, the wachinery used for spinning cotton in Lanocashiro was almost as shnplo ag
in India ; while about 1750 the English iron iudustry was in full decline because of
_the destruction of the foreste for fuel. At that time four-fifths of the iron used in the
kingdom camo from Sweden.” . .

-

*¢ Plassey was fonght in. 1767, and brobably nothing kias ever cqualled the vapidity -
of the change which followed. In 1760 the flying-shutfle appearcd, and coal began to
roplace wood in smelting. TIn 1764 Hoergreaves invented the spiuning jenny, in 1779
Cronipton coufrived the mule, in 1785 Cartwright patented the power loom, and, chief
of all, in 1768 Watt matured the steam engine, the most parfect of all vonts of centra-
lising enorgy. But, though those machines servod as outlets far the accelerating move-
ment of the time, they did not cause the aveeleration. In thomselves inventions are
passive, many of the most important having lain dermant for eentvrios, waiting for a
sufficient storo of forco to havo accumulated to set them working, That store must
always take Ghe shape of monay, and monoy not hoarded, but in motion.'’-(Brooks
Adams The Law of Civilization and Decay, pages 259-260.)

Money camo from India. Mr. Digl ¢ says in his ¢ Prosperous British
India ;

‘ Bngland’s industrial supremacy owes its origin to the vast hoards of Bengal and
the Karnatik being made available forheruse. . . .. Betore Plasscy was fought-and
- won, and before the stream of freasure began to flow to England, tho industries of our
country were at o very low ebh. Tancashire spinning and weaving were on a par with
the corresponding industry in India so a8 machinery was concerned ; but the skill
which had made Indian cottons a marvel of manufacture was wholly wanting in any of
the Western nations. Aswith cotton so with iron ; industry in Britainwas at a very
low ebb, alike in mining and in manufacture.”—{7hid, pages 30-31.)

Though the power loom was constructed jn 1784, power weaving did
not become o practical success until the dressing-frame was invented in
1803. Up to 1801, the cotton gouds sent out from England to India
amounted in value to £21,000; by 1813 they had »isen to £108,824.
‘When the charter of the East India Company was renewed in that year,
its monopoly of trade with India was abolished, and British traders
obtained & fresh outlet into-this extensive Empire. The enormous ins
crease of the inports of Fnglish manufactured cottons into Tndia in
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auhaeqxent years hardly needs description. By the end of the contiiry,
India had becoms the lulgé‘% single market for them, its demands for

ritish cotton goods Having been just under £20,000,000. - In the year
before the war they had risen to £44,581,600.

Effects oivExportE of Raw Produce.

Another factor which has powerfully contributed to India becoming
oré and more agricultural is the policy pursued by the British Govern-
fent. i India of encouraging the exports of its waw produce. ' Para-
graph B f our Report has disoussed the effects of these Dxpa'tb and that
of the advent of the railway and the steamship. - Buf.it seems to mo
that, for an’adequate appreciation of the results; the matter requires to
e treated: at greater length.

In-the e}ﬂufeeuﬂ\ century the Coloriés of England were bmferl upon
plantatxons where taw produce was grown to begent tothe ‘mother
country, to be manuiactured and sent back to the Colonies and to the
- test of the wotld, . After the American War of Indopondencs the new
‘Colonies were allowed to work out their own destinics, and they began
to develope their manul’acburing power by protecticn evew pgainst British
manufactures.. Since then, in the expressive language of My, Ranade —
«The great Indian. Dependeney of England hsis come to supply the place .of
+he Old Colaies, Thit Dopendenoy has sonie to be regarded-as a Plantation, growing
raw produce bo be shipped by British dgents in British ships; to be worked into Fabrios

by British skill and: oupital] -and to be re- exported to the Depem}exmy by British mer-
-shunts to their carrcsponninn British Firms in India and sisewhere,"—{Kssays, pige 99.)

“This is bost illustrated by the ‘cass of cotbon. . The Coust of Pirectors
of the Easy India Compaiy began so early us 1788 to take an mterest
“in the questmn of the culmmtxon of cotton in India, and expended con-
siderable sums m various abtempts to stimulate its growth. Smee 1858,
the Government of India have, atb the instanceof Butlsh manwfacturing
interests, taken steps fromi time to time, to improve the quality and
quantiby of cotton produced in India. 'The latest evidence of this is the
appointment ‘of ‘the Indian: Cotton Committee of lash year. I do not
complain that this has been done. - On the contrary, [ (th enough has
nok been done in this direetion. I think India can grow, and ought' to be
helped to grow, mmeh more and better cotton, and should be able to
help both England and herself with it. Bub my point is that the policy
which the GQV“YDXIU:‘ILE has hivhetbo pursied has been one of encour-
aging the oxports of raw produce. Lis policy has not been to- encourage
the conversion. of owr Taw cotton into manufactures. ’lhe doctrines of
free-trade and of laissez foire, and an undne regard for English mberests
and ~the fear of interferencé with English tladb, bave A‘ntsmlbed the
policy whicli it has had to pursue. )

Railways and Commeree,

The u)nstmemon of railways in India was mooted by the first Lord

niinute in 1848, and his snecessor, Tord Dalhiousie,
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took up the subject. It was in 1853 that Lord Dalhousie wrote his
great Railway minute and gave the first stimulus to railway construc-
tion. Tndia is indebted to him for the railway, as also for the telegraph.
Says his eminent biographer, Siv Williaw Hunter :— s

“ This was Lord Dalhousio’s mastorly idea—not only would be consolidate the vewly
annoxed tevritovies of India by his railways, und immensoly ineresse tho striking powcer
of hix military forces at every point of the Empire, but he would use a railway constrne-
tion as a buib to bring British capital and enterprise to Tndia on o scale which had never

ontered the imagination of any previous Governor-General. .

**Tn all these arrangemonts,” continues Siv William - Hunter, ““ Lord Dalhousic had
from the outset a vigilant eyc to the mercantilo wspects of ‘bis railway routes. . Tho
vommereial and social advan s, he wrote in his masferly mingte on RailwaYse, “which
India would derivo from their establishment are, I truly believe, heyond all presgnt
ealenlation, Great tracts are teeming with produce they cannot dispose of. Others
are seantily bearing what Lhey would carry in abundsnco, if only it could be conveyed
whither iv i needed.  England is ealling aloud for the cobton which Indin does already
produee in some degree, and would produce snfficient in guality, and pleatifil in quan-
tity, if only there were provided the fikting means of conveyance for it from distant
plains ta he several parts adopted for its sbipment., Every increave of facilities tor
trade hag beon atlended, as wo have scen, with an increased demand for articles of
Buropean produce in tho most distant markets of India 5 and wo have yet to learu the
extent and value of the interchande which may be -established with people beyond our
prosent frondier, and which is yearly and sapidly increasing, Ships from every part
of the world crowd our ports in scarch of produce which we have, or could obtain in
tho interior, bat which at present we cannot profitably fatch thence ; and new markets
are opening to us on this sido of the glebe nnder eircumstances which defy the {oresight
of the wisest to cstimato their probable value or caloulate their future extent.

“ Loxd Dalhousic provided free play-for the mercantile possibilities of the railgvays
by removing the previons checks and hindrances on Indian trade. Sir Efwin Arnold
sums up thoso measures in a pithy marginal nate - All porty in India msde free.’

¢ The unprecedented impulse which Lord Dalhousie thus gave to Indian trade may be
realized by the following fignres, During his eight years of rulo the export of raw cotton
mare than doubled iteol{ rom 14 millicns sterling to closo on 3% mullions. Tha export
of grain multiplied by more than threefold from £890,000 in 1848 to £2,900,000 in 1856
« .+ . The total exports of merchandise rose from 13} millions sterling in 1848 to
over 23 millionsin 1866,

“Tha vast inorease of productive indostry, represenied by theso figures, enabled
the Tudian population to purchase the manofacturcs: of Eugland on an unprecedented
geale. - Tho itaports of cotton goods and twist into India rose from thioe millions sterling
in 1848 to €3 millions in 1856, The total imports of merchandiso and treasure increased
during the vight yesrs from 104 to 251 millions.”—(Dalkousie, Rulers of India Series
by Sir W. W. Hunter; pages 101, 193-196.)

1 am fully alive to bhe advantages which railways have conferred on

India. I have guoted from Sir William Hunter to show how their intro- -

duction affected Indian industries.. As Lord Dalhousie’s minute shows,
one of the objects which they were intended to serve was the promotion
of English trade and commerce with India. That was then the policy
of the Government. I do vegret that it was not then also the policy
of Government to promote Indian industries, for then India would have
prospered as well as England. Tt is purticularly to be regretted that
when they decided to develope a vast system of railways in India, they
did not also decide to develope theiron and steel industry. For if they
had done ao, there would have been a much greater and more rapid
extension of railways, because they would have cost India much less—
according to official testimony, the price of iron wag increased fifty per
cent. by reason of freight and landing charges—and would have spelled:
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mucl greater benefits to the country than they have.  The adoption of
stch a policy had been urged long ago both by Indians and by English-
men.. - In-a paper which he read before the Industrial Conference ab
Podna-in 1893, Mr., Ranade gaid :— :

“ Many.yeéars ago.Captain Townsend of the Ordnance wkmient observed inthis
work on $ho Mineral Wealth of India that nothing strikes the stranger whostadies Indian
seonoriy 8o much as the contrast between the bounty of Nuture and the poverty of Man

*in the matter of thig iron industry.” Endowed mate richly in iron.ore than almost any
other-country in the world, India has, in & commercial sevise, no iron industry ‘at
all.’~(Lysags, pages 168-159.) )

** Mz, Ball, Deputy Superintendent of the Geolggical Burvey, in his work . on- Eeonc-
nate Geology obzerves that if the Governmenthad started . the manufacture of iton on an
extended scale at the time of the firstopening of the railways, great benefits would have
aocraed. to - the State. 'If the State was justified in undertaking the construetion of
its. own reilways, thoré wis nothing inconsistent. with principle in its undertaking the
manufacture of its own iron any more than in its manafacture of salt-r opium. - The
offect .of | its peteblishing factories for iron manufacture throughout Tndia: wonld
have, in ‘Mr. Ball’s opinion, snabled the State to keep vast sume of moncy.in'cirenla-
tion, and would have given employment-to large numbers of -peaple who now resért to
agriculbure as sheir ouly resourca. - The golden opportunity was allowed to pass; and we
find- ourselves in the ‘anomulous- situation that aftér one hundred and fifty yesrs of
British rule; the iron resources of India rewain undeveloped, and the country pays
atbaut ton* crores of rupces yearly-fot its iron supply, while the-old race of iron smelters

“find .theit ocoupation gone.”—{Hssuys, pages 164-165.)

T'hat this could have: been dore is proved by the success of the great
Tatg Iron and Stegl Wotks, - The Governioent have earned the gratitude
of Indians by the support they gave to the scheme, and it is a matter
of great satisfaction that the firm has rendered signal services to'the
Govertiment and the Empire during this war by a ready supply of tails
and shell steel for use in Mesopotamia and Egypt. But if the Govern-
ment had taken up the question of the manufacture of iron and-steel
when-the schemes of railways were projected, or.cven Jater; the industry
would have been established in the country much earlier and. the ‘entirve
industrial prospeet-of the countiy would have been altered and improved,
Tt was not done, heeause, unfortunately for India, it was not the policy
of the Government then to promote Indian industrigs.

I have dwelt at some length upon thege facts to remind my English
fellow-subjects how  largely Fngland is. indebted for her industrial
efficienicy  and prosperity to her connection with India, and how grave
an.economic wrong has been done to India by the policy pursued in the
past, with the object. that this should induce them the-more to advocate
and insist Upon a truly liberal policy towards India in the future.. I
have also done this to dispel the idea that Indians are to blame'for the
decline of their indigenous industrics, or that they suffer from any inherent
want’ of capacity for industrial development on miodein Jines, and vhat
Europeans are by nature, more fitted than Asiatics for success in-manu- .
faeturing pursuits. - I have shown that up to the middle of the eighteenth
century England herself was an agricultural country ; that for thousands
of years and up to the beginning of the last century India excelled in
manufactures. as well as in agriculture, and that if during the century
she came to be predominantly agricultural, this was due to the special ®

* The valus of these imports had cisen by 3913-14 to 25 crores.
.
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treatiment to which she had been subjected and not to any want of
industial capacity and cnterprise among her people.

The Result—Frequeni Famines.

The ‘decline of Indian industries, the growing imports of British
manufactures and the exports of raw produce from Tndia, led inevitably
to the impoverishment of the manufacturing classes in all patts of the
counlry and drove a growing proportion oi the population t& depend
more and more upon the land. Out of a total record export of B8%
willions in 1878-79, only 6% per cent. represented the value of what
could properly be called manufactured goods, 93% per cent. baiug mere
raw produce. Tn 1880 the tmports of manufactuved gnods wete valuad
at £51,397,5661. - By the combined operation of t.]oqe two cauges the
country was reduce 'd 1o an cconomic condition which exposed it to the
aggravated: evils of frequent famines. Sir Horace Plunkets, whose
inability to join ws T most sincerely regret, pointed out in hig valuable
Report of the Recess Committee of 1896, that similar causes had Jed
at an earlicy period to similar results in Ireland.  Speaking of the cffect
of legislation which had strock at all Im&h Industries; not excepling

avrlcu]ture, he said @— . . .

“ Tt forced the population into entirc dependence on ﬂlu eland and reduced the country
to an eeonomic condition involving periodical famines.”

In Indis there were five famines between 1800 to 1820 two between

1895 to 1850 ; six. between 1851 to 1875 ; eighteen bct\wun 1876 to

1900. * According to Mr. Dighy, the totaul mormlity according to official
records, between 1854 to 1901 was: 28,825,000. Wiiting in 1801,
Mr. Digby said

““ Stated roughly, tamines and scarcitics have been four times as numeroun during
the last L]nrty years cf tho nincteenth century as they were one hundred years earlier,
and four times more widespread.”

I agree with my colleagues that, apart {from the ofher advantages
which railways have conferred upon India, they have had an important
effect in lessening the disastrous results of famiines.  CGrain can be carried
to tracts aficcted by famine with much greater ease now than could be
done before, and deaths from actual unavailability of food can be. pre-
vented. Since 1900, when the second Famine Commission, over which
Sir Antony (now Lord) MacDonnell presided, made its report, the prob-
Jem: of famine relief and famine administration has also been placed
on a satisfactory basis, and en admirable Famine Cgde bas been drawn

“up. - “In regard to palliatives: much has beent done 3 but in respect. of

B

prevention, .the hand has heen glack.”  And this I regret-to say, not-
withstanding the fact that many of the remedies which we recoramend
to-day were recommended nearly forty years ago. )

After the disastrous famine of 1877-78, the Government was pleased
to appoint an Indian Famine Commission, to enquire “ bow far it is
possible for Government by its action, to diminish the severity of famineg,
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oz to:place. the people. in.a better condition for enduting them.” Tn
their Report the Commission said ‘ :

A wain canse-pf the disastrous: conscquences. of Indiant faraincs, nud one of the
grentes iciillies i thie way of providing telicf in an eflectual shape. is to.be found
in the fagh vhat bhe great mass of the people directly depenid on agriculture; and thab
thore is.7iq othor industry from whick sny donsiderable part of the population derives
ppate.. Ths failure of the nsual vaing thus deprives the labhonting class, as'a whole;
not only ‘of the ordinary supplies.of food obtainabie at prices within their veach, but
@180 of tho sole employment by which they can earn the means of procuring if.. The. -
lete romedy. for this condition &f things wilt be found only inthe dévelopment, of
s other than agricuiture anid independent of the Ractaations of tho seasons:.™”

- :

cThe prisgipal recommendations which that Commiission mads. fot
the ““encouragemant, of a diversity of ocenpations  among the people
are so valuable, and so much in line with many of our own recommendar
tiong, tles. I reproduce them below. They: said :—

** j.We have clscwhere expressed onr opinion thatatithe root of much of the poverty
of the people of Indis, and of the risks to which they are exposed in seasins of searcity,
lies"¢he unfortunate cireumstance $hut ngriculture forms almoss the sole vecnpation of
the mass of the population,.and that no remedy for prézent evils can bé-complote which
does not inclade theintroduction of o diversity of oscupations, through'whieh:the susphis
population may he drawn from. agricultiral pursuits end led o find the means of sih-

sistende ‘. manufactutes or some such employments,” d

And, after relerting to. the obstacles that then. stood. in ‘the way of
the ‘investment of English capital in India, and after urging reagons
why direct State ald -could not then be given, they proceeded to say i~

6. Thero are, however, directions in whieh we liave no doubt the Guverhment
might usefully aid in {ostering the inception of new indugtries.. The introduction-of tes
cultivision and-manufacture is an instance of the suciessful action of the Government
which should encourage further measuies of 4 like charaeter: In'this casé, the Govern-
ment starbed plantitions, imnpoited. Chinese workmen, distributéd seed, and brought .,
the industry into s condition in which its oinmereial suocess was v longer doubtful
Tt then retized from any share in it, sold its plantations, and lolt the field to private
capitalists:. The celfivation of vinchona is 4 measnze of a sermowhat sinilar ‘description
though it has nct yet passed evtizely ints the hands of private persons.

“ 7. 1o $reating ‘of the improvement of agriculture, we havo indicatcd liow we think
the more seientific methods of Kurepe may. be branght inte praciical operation in India
by -the help of speotally trairied experts, and the same genersl system may, we boliove,
be applied with success both to the actual operations of agriculiuge and to the prepara-
tion for the markel of the raw agriculiural staples of the conntry. Nor does thére appear
any reason wliy action of this sort should stop ab agriculfural produce, aod should noet bo
cxtended to'the manufsctares whick Irndia now producgs on o small soale or.in o rude
form, and which with some improvement might he expected to find enlarged sales, ox
could- take theplace of similar articles now imported from foreign countrics, .

8, Among theé articles and processcs to which these remarks would apply may be
named the manufactiire and refining of sugat ; the tanuing of hides ; the manuficturs.of
fabries of cotton, wool and silk ; the preparation of fikres of othor sorts, and of tabaceo
the maanufactires of paper, pottery, glase, soap, oils and candles,

9. Bome of these acts are already practised with suceess at Government establishe
ments, such as the tavnery at Cawnpur, which largely supplies harness -for the army,
and the carpet and othisr manufactures carried on in some of tliclarger Juils ; and these
instititions form a nudlens, around which we may Lope to sce’s gradual spread of stinilaz
industry. They afford piactical evidence of the success of the arts practised, and are
schools for training the people of fhe country in improved methods s and so long ax any
such institutions fairly supply a Govesnment want, which canuot be properly met othier-
wise, -0r carty on an arb in un improved form, and therefore guide and educate private
trade, their influctice can havdly fail to bebenelicial, The same may be said-of the work.
shops 6f the Government and the railway companies which are essentinl for the special
purpoges for which they are keptup, and gradually train and disseminate » more skilled
claes of arizans. - .
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10. The Government might further often afford valnable and legitimate assistance
ta private persons desiving to embark in a new loeal industry, or to develope and improve
ona already existing, by obtaining necdful information from other countries or skilted
workmen or supervision, and at the outset supplying snch aid at the publio cost.  So far
as the products of any industries cstablished in India can be economically used hy the

- Government, they might properly be preferred to articles imported from Rurope, wnd
generally the local markets should be resorted to for all requisite supplics that they can
afford.  Wo are aware that steps have boin taken within the last few ycarh to enforce
these principles, but more can vertainly be done, and greater attention may properly
bo paid to the subjoct. B %

* 11, Otherwiso than as ahoveindicated, we donot think it desirable that the Governs
ment ghonld dircetly embark in any manufacture o industry in an experimental wa
Such experimonts to be really successful or valuable must be carried out an ascommereial

- hasis. The vonditions of any Government undertuking are rarely such as to give it this
chatactor, and tho fear of incurring an undue expenditure on what is regarded as Snly:
an oxperimont will often load o failure, which will be none the less mischievous because.
it was thus caused ’

“ 12, Thero is no reagon to doubt that tho action of Governmont may*be of great
votae in forwarding t val, artistic, and scientific education, in holding out rowards
for offorts in theso divections,and in forming at.convenient oéntres muscums or ¢olleetions
by which the public taste is formed and information is diffused. The grdat industrial
development of Furope in recent yoars has doubtless received no small stimulus from
such agoncies ; and the duty of the Government in encouvraging technical oducation is
one to which tho people of England aro yearly becoming more alive, and which it is
aertain will be more adequately performed in the future, All the eauses which render
such action on the part of G mments desirable in Burope apply with greater force to
India. Experience, however, is still wanting, even in England, as to how such instruction
shonld be givon, and for Tndia it will be hardly .possiblo at present to go beyond the
training of ordinary workmen in thoe practice of mechanical or engineering ipula-
tion. 3 .

“13. To whatever extent it i$ possible, b , the Goy should give assists
ance to the dovelopmont of industry in a legitimate manner, and without interfering
with tho free aclion of the general trading communivy, it being reeognised that every
new opening thus ereated attracts labour which would otherwise be employed to com-
paratively little purpose on the land, and thus sets up a new bulwark against the total
prostration of the labonr market, which in the present condition of the population follows
on every severe drought.”

The cry of Tndiavs for the promotion of Technical Education and
Indigenous Industries. ‘

This valuable Report was published in 1880, but it seems that little
heed was paid to its most impertant recommendations. Little was
done to encourage indigenous industries’; less to promote technical
education. In the meantime the Indian National Congress, which was
‘organised to focus Indian public opinion and to represent the wants
and wishes of the Indian public to the Government, came into existence
in 1885, At its third session in 1887 it passed the following resolution :(—

. * That having regard to the poverty of the people, it is desirable that the Government
be moved to claborate a system of technical education, suitable to the condition of the
country, t ago indig t by & more strict observanccof the orders,
already existing, in regard to utilising such manufactures for.State purposes, and to
employ moro extensively than at present, the skill and talents of the people of the
country.” "

At its next session, in 1888, the Congress urged the appointment of

a mixed Commission. to enguire into the industrial condition of the
country as & preliminary to the introduction of a general system. of tech-
nical education. It reiterated this request in 1891, 1892 and 1893
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In 1894 it affivmed in the most emphatic manner the importance of
jncreasing publie cxpenditure on all branches of education, and the
expediency’ of establishing technical gchools and colleges. 1t repeated
“the ‘same request in 1895. - In 1896 when a famine. had broken ouf in
a-more-or-Jess acute. form throughout India, it again urged that ** the
trne renfedy againgt the recurrence of famine lies in the adoption of a
policy which would enforce cconomy, hushand the resources of the State,
faster the development of indigenous and local avts and industries-which
have practically been extinguished, and help forward the introduction
of modem arts and indugtries:” - Tn 1898 it again prayed, ¢ that having
rogard to the poverty.of the people, and the decline of indigenous indus-
tries, the Government will introduce a more elaborate and cfficient scheme
of technical instruction, and set apart more funds for a better and more
successfill working of the same.”  In 1904 the Congress urged the estab-
lishment of at least one central fully cquipped polytechnic institite
in the countiy, with minor technical schools and colleges in different
provinces, and repeated that prayer in, 1905. In 1906 it urged that
_primary -education shotld be made free, and gradually compulsory,
all over the country, and that adequate provision should be made for
technical cdueation in the different. provinces, having regard to local -
requirements. It reiterated the same prayer in 1908, 1909, 1910, 1911
and 1913.  After the outbreal of the war in 1914, the Congress urged the
Governméht to adopt- immediate measures to organise and develope
" Indian industries.” As the years rolled on, the need for industrial develop-
ment was more and more keenly felt by Indians. Since 1905, an Indian
Industrial Conference has met year -after year, as an adjunct of the
National Congress, and it repeatedly pressed upon Government the
need  for providing technical, industrial and commercial. education
‘throughout the country. Tt has also urged various. other iieasures
Aor the encouragement of indigenous industries. . But neither the récom-
mendationg of ‘the Indian Famine Commission nor the representations
of the Indian National Congress, nor those of the Indian Tndustrial
Conference, produced much effect. Speaking at the Industrial Con-
ference convened by (Government in 1907, Sir John Hewett, the then
Lieutenant-Governor of the *United Provinces, said :— L

“The question of technical and industrial ed ion has heen before the Government
and the public for over twenty yeats. There is probably no subject on which more has
been written or said, while less has been secomplished.” ”

The earlier portion of Chapter X of our Report, dealing with industrial
education, shows how- little has becn done up to this time to provide
such education for the people. A few years ago the Government of
India instituted scholarships of the annual value of £150, not exceeding
ten in number, to cnable Indians to proceed to Europe and America
for special training, but it was not necessarily to be technical. - Under-
this system 100 students have hitherto gone abroad for such: training.
Finding the provision to promote the scientific and industrial education
of Indians in the country wholly insufficient, a few Indian and European

_gentlemen started an Association in Caleutta in 1904, one of the objects
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of which was ‘ to enable distinguished gradnates of Indian Universities
o prosecute further studies in science in Hurope, America, Japat or
other foreign countries.” Since 1910 the Bengal Government helped the
Association’ with an annnal grant of Re. 5,000, which has been reduced
to Rs. 2,500 sinec the war. Rai Jogendra Chaadra Ghose Bahadur,
Secretary of the Association, told us that over 300 students had been
‘seut abroad with the assistance of this Association for such education,
and that 140 of them had returned, of whom 130 were employed. He
also told us that-his students had started twenty new factories and were
in charge of several factorics employing a capital of over fort? lakhs of
rupees. This shows how keen is the desire of Indians to obtain techuteal
education and to devote themselves to the industrial regeneration. of
their country. The Government of India have recently inctpased the
number of technical gcholarships to thirty, and have revised the ruleg
regulating the grant of such scholarships, which are in some respects
-an improvement on those they have superseded. But these scholarships
ate too few to meet the rsquiremnents of the situation. Adequate
provision for imparting vseful industrial and technical edueation hoth
ot home and abroad, remains yet to be made for the youth of Tadia,

Progress of other Nstions in Manuiactures, and ity Effect on India.

Reference has been made in Chapters L1, VI ancd VIT of gur Report
to the growth of certain industries in India during recent years with
Indian capital and Indian eontrol, the most important amoeng them being
the cotton mill- industry, the Tata Iron and Steel Works and the Tata
Hydro-Electric Works. So far as this goes, this is a matber of sincere
sabisfaction. But the progress is altogether small. In the meantime,
Since 1870, other nations have made enormous progress in manu-
facturing industries. T would particularly mention Germany, Austria,
the Unibed States and Japan, as theiv progress has specially affected
India. They have each done so by devising and carrying out a
system of general and technicd] cducation for their pcoples, accorns
panied by a system of State aid and encounzagement of industries.
And these nations—and several others besides—most of which, have
built up their industries by some form of State aid or protection; have

“taken full advantage of the policy of free trade to which India has been
subjected, to purchase raw prodnce from India and to flood her markets
with their'manufactured goods. India Has thus been exposed to ever-ex-
tending commercial subjugation by these nations, without being armed
and, equipped to offer a resistance and without being protected by any
fiscal walls or ramparts.  Thiz incessant and Jong-continued attack has
affected her agricultural as well as manufacturing industries. Her
indigo industry has nearly been killed by Germany. Before 1897, when
Dr. Bayer produced artificial indigo, Clermany had been importing

. vegetable indigo of the value of over one million stexling. A few years
afterwards she was exporting artificial indigo of three times that value.
Germany’s bounty-fed beet sugar gave the first serious shock to the
ancient sugar industry of India, and it has suffered and is continually
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suffering frops the compétition of foreign suger.” In 1913-14 Germany
and Austria purchased [rom Tndis raw materials amounting to £24,220,400-
in value; or "just o Hbtle less than one-mixth of the' total output,
while the imports . to. India . from these two countrics amountcd to
C£13,804,54 0 The sxports to the United Kingdom in
amomated to £38,236,780, and the imports from ‘the United Kingdom
bo £78,308,149. :

Forty orfifty years ago, Japan was far behind India both in agri-
culture aind industries. But her Government and ‘people, working in
conjuriction; hwe bronght about & wonderful development of her indus-
tries built upon  a system of technical. education which included every-
thing required to enable. hei to ocoupy her proper: place among. the
maulﬂmctunng nations of the world’ Japan takes in a large propor-
tion of the exports of our cotton, and she sends us atl increasing quantity
*of her cottion goods and other manufactures, The average of her total
importg of the five pre-war years 1909-10 o 1913-14 was 2:5 per cent.
of our totalimports. Tho share of her imports in the year endmcf March:
1917, was 88 pet cent.of the total. The total imports of India (excludlng
£28, 059 766 of treagure, it including Governmont stores) amounted,
in'the year ending 31st' March 1914, to £127,538,638. ‘In the imiports. -
of the; five pre-wax years 1909-10 to 1913-14; the average sharve of the
Tifed Kgdom wWas 62:8 per cent. ; of the othor parts of the British

“Empire, 7 per cent. ; of the allies (Oxcluding Japan), 4-6 per cent. ; of
Japan; 2-5 per cerit. ’ of the United States, 3-1 pereent. ; of Jave, G-dper
cent. ; -and of - the other foreign -countries (principally Germany and

“Austris-Hungary), 136 per cont. - The share of the principal - countries-
in the imports of the year onding 3lst March 1917, was the United
Kingdom, 587 per cent. ; other parts of the British HKinpire, 7 per ceit. ;
allics (excluding .'J'a,pd,n) 3:3 pex cent. ; Japan, 89 per cént. ; the United
States, 73 per cent. ; J‘Wa 89 per cen ; and other foreign eountries,
5°9 por cent. :

The, extent to which Judia has thus come 6 be dependent upon
other countries for the raw materials and manufactured arbicles neces-
sary in the daily life of a modern -eivilised community is deplorable.

.. The. following’ classified table of the imports which camé into India
in the ‘year endmg March 1914, will give an idea of the extent of this
dependence -

=

- £
I,—Food, drink, ‘and {obacco % i g <. 16,441,330
Fish (exeluding canned fish) E . . - 208,330
Friits and vegetables . ¢ . . 5 3 753,583
Grain, pulse and flonr . . . “ P A 185,560
Tiquors . 5 v 3 2 1,251,642
Provigions and oxlman S stores . ‘ . . 1,640,087
Spices - . . g B, B ow i . 1,154,875
Sugar. 1 . E § g & 5 : 9,971.251
Ceal L : ; . 162,409
Other food and drmL i coﬂee (othet than roasted
or ground) hops, etc 511,623

Tobaceo ¢ = $ 3 5 % 501,923
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- II.—Raw materials and pmrluce, and articles mainly un- £

manyufactured = F 7,038,380
Coal; coke, and patent Iuel = F 3 g E 710,820
(fums, resing, and ice . . b - E 173,704
Hidos and sking, raw . - . . 101,066
Metallic orcs and sorap iron or steel far mmmfnc- ¢

turo 5 P . % 41,9779
Oils . s F g s %k ¥ 2,934,611 .
Seeds, including 0\1 seeds - -53,431
Tallow, stearine, wax . . . @ E 150,638
Testilo materials R I (1 %11
Wood and timber . Lo . 2 515,590
Miscellaneous {including shclls, chank, cowries, fish

manure, pulp of wood and rags for paper) . 1,140,873

AIT.—Articles wholly or mainly wm,nufactwed . . 96,760,443

Apparel . . - . . . . 1,660,389 »
Arms, ammunition and military stores . .. 286,713
Carriages and cars, including oycles and motor sars 1,422,667
Chemicals, drugs and medici " .. 1,605,409
Cutlery, hirdware, xmplementa (excepb madnlne

tools) and instruments . 4,291,140
Dyes and coloars 3 - . 3 1,610,933
Furnitare,.cabinet-waro, and mannfaetum.s of woad 224,323
Glagsware and earthenware . 1,728,667

Hides and skins, tanned or dresséd, nnd le’\thet F 266,683
I\Ia.chmu'y of all kinds (mz,ludmg bdmng for nc}nchl-

nery) 5,508,507
Metals, iron a.nd atecl a,nd manniucvurca theleof . 10,633,249
Metals, other $han irom wml steol and manufac.

tures thereof , 3 @ z . 41,010,801
Paper, paste board, and at.mhonery . . < 1,524,982
Railway plant and rolling sbock . . . . 6,689,794
Yarn and textile fabrics . .. 50,360,043
Miscellancous (ineluding prints, engravings, plcburcs, 4

rubber manufactures, smokers’ requisites, soaps,

spirits pel[umed, sticks . and whips, stones and
. marble, toilet requisitess toys, and requisites for

games and apm‘hs, umbra]hs and ambrelly fit-

tings) . . . . . - 5,055,903
IV Miscell d lassified; sncludi living
ammuls, fadller, bran ?allards and articles zmparxed
by post . .. . L,916,136
V.—Government stores . . . » e . 5,373,350

" Total value of all imports, excluding treasure £127,538,638

Chapter IV of our Report gives a more analysed and critical sum-
mary of the indnstrial deficiencies of India:. It similarly peints out
that the list of indugtries which, though-the materials and articles we
import are essential alike in peace and war, are lacking in this country
s lengthy and ominous ; and that until they are brought info existence
-on an adequate scale, Indian capitalists will, in times of peace, be depmvecz
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of-a number. of profitable enterprises, whilst, as experience has shown
i the-event of ‘a war which renders sea: transport impossible, India’s-
all-important existing  industries will be exposed to. the tisk of stop-
page, her consuniers to great havdship, and her armed. forces to the:
gravest possible danger.  With the abundance of our raw materials,
agzcultuv&l and mmeml with the great Latural facilities -for ‘power
and transport; with a vast home market to absorb all that we may
manufacture, it should not be difficult to effectively cut down this list;
if"the Government will ‘equip the people for the task by providing vhe
DCOCRSATY. . cducational and banling facilities and exbending to them
the patronave and support of the Qtﬂte How. the Govet ment, may

_best dothis i§ the question we have to answer. . .

.~ Government Indnstrial Palicy in Recent Yedrs.

T have little to add to the Listory of Governinent industrial policy
in Tecent years whicl is given in (‘ha.pter VIII ol the L{eport The
accotnt given there of the eforts made by Government for the improve-
mient’ of “Indien industries shows how little has been- achieved. But
I do'not ‘agree with my colleagues when they say (paragraph 111) that

+ this hag' been “owing to the lack of a definite and accepted poliey, and to

the abgence of an dppropriate organisation of specialised. experts.” 1
shave with them the regret that Lord Modey did not approve that. part
of th® propesal of the Madras (overnment made i 1910, which urged.
that Covernment agency shonld: be employed to demonstrate that
certain - industrial - improvements’ could be adopted with commercial
advantage; and I am thankful that in modification of ‘that order; Tord
Crewe,: by his telegraim, dated the Ist February, 1916, authorisod the
Government of India, pending {inal orders on this Cormission’s Report,
““ to instruct Local Governments that in cases in which they desire to
help particular industries they may do. so, subject to your approval and.
to financial exigencies; without. being unduly. restricted by my prede-
-cessor’s tulings.” - But I cannot endorse that part of the Report, which
speaks of *‘ the deadening effect produced.by Lord Morley’s dictum
of 1910 on the initial sttempts made by Government for the improve-
ment of industries.” " (Introductory, page xix.)" I think my colleagucs
have. taken an exaggerated view of the “elfect of Tord Morley’s.
refusal to sanction: the particular pait of the Madras Government’s
proposal to whick reference has been-made above.’ In justice to Lord
Morley, and in order that the orders which he passed on the subject
of technieal education may be properly appreciated, I will quote below
the following two paragraphs from the despatch in question, dated the
296h" July 1910, Said his Lordship :—

1 have examined the account which the Madras Government have given of the
attempts to create mew industries in the provinee. The results represent consider-
able labour und ingenuity, but they.are not of a character {0 remove ‘my doubts as to
the utility of State effort in ‘this dirsction, unless it is strictly Imited to industrial in-
struction and avoids the semblance of a commercil venture. - So limited, interference
with private. enterprise is avoided, while there atill remains an ampls and woll-defined

sphere of activity. .The limit d:sregarded there is the danger-that the new State
industry will either remain a petty and ineffective plaything, or will become a costly and.
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‘hazardous speculation. I sympathise with the Conference and the Madras Government
in their anxiety for the industrial development of the province, but I think that it iy
moze likely to be retardod than promoted by the diversion 16 State-managed commer-
cial entorprises of funds which are urgently required for the extonsion of indusbrial and
sechnical matruction,

** The poliey which I am prepared o sanction ig that State funds may be ckpended
upon familinrising the people with such. improvements in the mothods of ‘production
as modern scionce and the practice of Furopean countries can suggest ; finther than
this the State should riot go, and it must be. left to. private entorprise toMlemonstrate
that these improvements can be adopted with commorcial advantage. Within the
limits here indicated it appears to me that the objects which the Industrial Conference
had-in view can all be accomplished by moans of technieal and industrial schools it
<4 in-such’schools that a knowlsdge of new industries and new processes can bo lmparted,
sthat the use of new implements can best be taught and tho technical skill of the arbi-
-sang most readily improved. I a leather school the method of chromp tanning can
ha demonstrated-and laught ; in a weaving school thie indigenoug hand loom can be
improved and the advantage of the improvement demonstrated. If the schodls are
-properly managed they will supply the private capitalist with instmeted workmen
and with -all the information he requ for a commercinl venture. To, convert the
‘leather or weaving school into a CGlovernment factory in order to demoustrate thab
articles can ho manufactured and eold to tho public at a profit, goos, in my view, heyond
what is desirable and beyond what is found necessary in other provinces, My objec-
‘tions do not extend to the establishment of a bureau of indu information, or to
the dissemination from such a centre of intelligence and advice regarding new indus-
“pries, processes or apphances, provided that nothing is done calgulated to interfere with
private erterprise.’”

As Lord Crewe pointed out in his despatch No. 24-Revenue, dated
March 12th, 1912 — . ;

“ Tho Government of Madras scomed to have placed too limited a coistruction
upon the orders given in my predecessor’s despatch of 29th July, 1910, Thg policy
which he then sanctioned was that State funds might bo expended up® familiarising
the people with such mothods of productiun as modern science: and the practice of
European countries could suggest. "This need not be interpreted sad confining ingbruc~
tion solely to indusiyisl schuols, T am prepazed to recognise that in certoin cases in-
struotion 1n iadustriad schools may be insuflicient and may require fo be supplemented
by practical training in workshops, where the application of new procosses may be
demonstrabed ; and there is no objection to the purchase and maintenance of experi-
mental plant for the purposs of demonstrating the advantage of improved machinery
or now processes and for aseertaining the datn of production.”

Indian public opinion no doubt desived that the Government should
go farther than Lord Morley had sanctioned. But even 8o, they would
have been-grateful if action had been taken within the “ample .and
well-defined sphere of activity ” which he had sanctioned ; if the funds
which it was proposed to divert to Stabe-managed commercial enter-
prises, had been devoted to “ the extension of industrial and technical
mgtruction ” for which his Lordship said, they were  urgently
required  ; if State funds had been * expended npon familiatising the
people with such Improvements in the methods of production as
modern science and the practice of Buropean countries could suggest.”

“Their complaint. was that that was not done. It is said in paragraph
199 of the Report that the Government (of India) * had neivher the
organisation nor the equipment to give effect even to the compara-
tively limited policy sanetioned by Lord Morley.” The obvious answer
ig that the necessary organisation and equipment should. have been
created. g

A Welcome Change.
The “outbreak of the war drow forcible attention to the extent. of
India’s dependence upon countries outside the British Empire, parti-
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oularly upon Gefmany and ~Austria, for the supply of many of the <
necegsaries of life for her peaple; and some time-after the commences
ment- of ‘the war, the. Government of India reésolved fo exarnine the
uegtion of-the indusirial policy which the Government should pursue
in the altered state of things in India. - In thejr-despatch to. the Secre-
tary of State dated the 26th Novembor 1915, Lord Hardinge’s Govern- -
et pub the case fora change of policy in very clear-and forceful lan-
guage, . They said
s bedoming, incredsingly clear that a. definite and self-conscions policy of im-
i proving the indnsiriil capabilities of India will have to be pursaed aftor the war, unless
_.she is to become ‘more and more a dumping ground for the manufactares of foreign

nations who will be competing the more keenly for markets, the more it bocomes
appdrent that the politival futurs of the larger nations depends o their sconamic posi-

« tion.The atitude of  the Indian public towards this important question is unani-

.npug and ‘cannot be left out of accouat:: Manufacturers, politicians and the literate
public have for Jong been pressing their demands for a. definite and acceptéd policy:
of State aid to Tndian industries : and the demand is one which evokes the sympathy
of’all classes ‘of Tudians whose position or intelligence leads thetw to take atiy degree
of ‘intérest in such matbers.”. The despatch emphagised “the need for an industrial
polioy ‘which. will enable technical edugation in India to produce its best results, and
< whieh  will lighten the pressurc-on purcly Hterary courses and reduce the excéssive -
demand for employmént in the services and callings to which these courses dead up.”

* Finally the Goverriment gaid ;—

¢ After the' war- India will consider herself entitled to demand the utmost help
“which her-Government can afiord.to enable her to fake her place, so far as circam-
‘atance.s permi.tr, ag ma.,uu[aebuxi'ng country.” s
The aceeptance of this policy by the Secretary.of State for India
and: the appointment of this Commission to congider and reportin whet
Wways this help fnay be given was welcomed by Indians with feelings
of gratitude and hope, like the dawn of day after a dark and dreary
night..  But ‘the hope is occasionally clouded by a recollection of the
fact that the Labour Paxty joining with the Irish Nationalists and the
- Tiancashive: vote mobilised its force against the. Government in England
againgt the raising of the import, duty on cotton goods in India—even
while: the Indian cotton excise duty which India has regarded as a
great and orying grievance all these twenty-oue years, was still allowed
to continwe—and that so highly honoured a statesman as Mr, Asquith
gave his support to the (Government policy only on the understanding
that this in commion with all other fiscal issyes would be reconsidered at
the end of the war. Indians rémember, howsver, with gratitude the
Arra attitude ‘which My. Austen Chembsérlain; the then Sceretary of
State for India, adopted in the matter, and the réply which he gave
to the Lancashire deputation that waited on him with reference to that
simple fiscal measure, without which, as he told the deputation, it would
have been impossible for India to make the contmbution of £100 millions
"0 the cost of the war.

' The brief narrative which T have given here of the indusbrial rela-
tions of India with England, and of the policy which Enaland bas pur-
sued: towards India, will, I hope, lead some of those of my English
fellow-subjects, who are unwilling to let the Governmens of Indis protect
and promote Tndian industries under a wrong apprehension that that
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would injure Enghsh interests, to recall to mind how much Indla has
contributed to the prosperity of England during s century and ahalf,
and how much she has suffered by reason of the illiberal policy Whl(’h
has hitherto been pursued towards her. It will lead thew, I hope, to

xeflect that the result of this policy is.that, alter a hundrnd and filty

years of British Rule, India, with all her vast natural resoyrces and

requirements, is the poorest country in the world, and that wmparme

her- pitiable condition with the prosperous state of the self-governing

Dominions which have enjoyed freedom to develope theix mdusmes,

they will recognise the necessity and the justice of allowing India liberty -
o regain national health and prosperibty. Such a poliey will not henefi;

India alone. Tt will benefit England also. - For if India will grow rich,

if the standard of Jiving in Tndia will rise, her vast population will

naturally absorb a great deal more of imports than it does aé present;

This view was repeatedly urged by Mr. Dadabhai Naoroji, and it is

Tully suppoxted by the history of other countries which have hecome
prosperous during recent times. The United, States offer an illustration.

The following figures show how their imports hme grown with their
progperity -

Year. Imp&rbs in millions

A of dollars.
1860 N L I I T U 253
1870 . > v . % . g R o435 & 7
1880 T T S ? 4 667
1890 789
1900 849

The same troth is illustrated by the history of the commerce.of
Japan. As Japan has been developing her own manufactures and
growing in affluence, she has been furnishing a rapidly growing market
to the merchants of the world. The following table makes this clear i

ANNUAL AvErace IvporTs oF Jaran 1N Rucewt Drcaprs.

Values in Iiﬂllions of Yen.

{ F{flﬁ:ge From ' From - (From other Trom all
— ‘&King dom, | Germany. ! U. 8. A. |Countrics. | Countries. .-
” i) AR it
1881-1860 ..l 196 | 34 | 42 193 485
| .
1891-1900 % | 46 | 148 228 | 870 17Le
! s
1600-1909 | - s 361 653 i 198 | 3860

Coramenting onthe growth and variety of imported rmanufactures:
in the United States noted above, Mr. ‘live Da.y says in © History
of Commerce ” {(page 568) :—

“ It i9 probuble that the United Btates will alwaye contmue to import mnnuiac
tured wares like those named above, in great variety and amounting m the total to.
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considerable value. We cannot afford to refuse the confributions. of péoples who have-
specialized iii various lincs, and by reason of inhérited taste and skill, or with the aid
of exceptional natural resources, cani offer us what we cannot readily produce ourselves.”

Thig i8 exactly what I would say with regard to our fnfure, assuming
that we are allowed to develop our homs industries to the fullest extent
we 6an, Bub I need nob labour this point further. ™I am glad to find
that ¢ the Copumittee on Commercial and Industrial Policy after the
War”’ of which Lord Balfour of Buzleigh was the Chairman, bas
'ex.pressed the same view. In paragraphs 232 and 233 of their Final
Report- they sy =—

 Whilst Europe as 2 whole.may be said to be divided into settled. fields of inter-
national competition where local circumstances; convenience of transport, and suit-
ability of prodiction for local needs, have become the controlling factors, there remain
vast markets still practically untouched for the future developmient of the éxporting
nations of tht world, China, with its 400 millionis of population, an old and-industrious
civilisation, must in. the near future devclop its already great and growing demands
for prodicts of our trades. There are great potentialities in India and there is also.
the demand of Siberia and the smaller Far Eastern countries, which are lkely in future
to afford profitable markets.

““ Tt is true that in this sphere the competition of Japen will have to be increasingly
reckoned with, but we have no dombt that with a rise in the standerd of living of East.
ern peoples, thers will come u corresponding incréase of the guantity and improvement of
the q iy of the goods demanded. This devclopment cannot fail to be of advantege
to British industry, and for this reason, if for no other, we desire to emphasise the import-
ance of all measures, including particularly the rapid extension of Railways, likely: t¢

tg the ic well-being. of India.”

The hope of Indians for the industrial developrient of their country
has been further strengthened by the knowledge that, like their noble
predecossors in office, the present Viceroy and the Sceretary-of State are
also convineed of the necessity of a liberal policy being adopted in respect
of Indian industrial development. They have read the following passage
in the Report on Constitutional Reforms with great satisfaction :—

*-On all grounds, a forward policy in industrial development is urgently called for,
not merely to give India economic stability ; but in order to satisfy the aspirations of
her people who desire to see her stand before-the world as a well-polsed,” up-to-datc:
country ; inorder to provide an outlet for the energies of her young men who ars other.
wisc drawn exclusively to Qovernment gervice or a few overstocked professions ; in order
that money now lying unproductive may be-applied to the bapefit of the whole com-
munity ; and in-order that the too speculative and literary temdencics of Tndian thought.
may be bent to more praclical ends, and the people may be betler qualified to shuulder
the new responsihilitics which the new constitution willlay upon them, These consid-
crations led Lord Hardinge’s Government. to recoramend the appoiniment of the Indns-
trial Commission which is at present sitting.

“These. are political considerations peculiar to India itsclf. But hoth on economic
and military grounds imperial interests also demand that the natural resources of India
should henceforth be better utilised. We cannot measure the access of strength which
an indastrislised India will bring to the power of the Empire ; but we are sure that it
will be welcome after the war”

How far the Liope so raised will be realised, will depend largely upon
the decision of the vital question whether the power as well as the
responsibility of promoting the industrial development of India, shall be
placed in the -Government of India, acting under the control of the
elected representatives of the people in the Legislative Council, This
factor governs all our recommendations,
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Indusiries and Agriculture.

In Chapter V of the Report dealing with industries and agriculture
my colleagues say :—

“ Wo take this opportunity of stating in the most emphatic manner our opinion of
‘the. paramonnt Jmportance of agriculbure to this country, and of the ’x,mcessnty of doing
everything possible to improve (ts methods and inorease ite outputb.

They go on to say i —

-

“Buch improvement will, we anticipate, be mainly effected by the organisations
which are in process of development under the chargo of the imperial and provincial
Dopartments of Agriculture, and though the resalts n.ttmmod 210 not yet of mach econumxc
importance, they aro stoadily growing and will t d
e3tablishments to produce the mwhmery, plants and mola which the raiyats will find
advantageous as labour-saving  devices.”

They point out the possibilities of improved agriculturgl methods
and suggest that there is much scope for the use of power-driven machin-
ery in agriculture for lifting water from wells, channels, tanks and rivers,
for irrigation and for other purposes, and for improving the land by
draining low-lying ground amd by deep ploughing, ete. They also
recommend the provision of hand machinery of improved types, espe-
cially for the reaping, threshing and winnowing of erops. They go on
to say —

“ Indis is not at all yot aceustomed to the free use of mechanical appliances, and it
should bo an important function of the Departments of Indwstries and, Agricudture to
encourago their introduction in every possible way. For along time to cofoe tho employ-
ment of mwc,hmory i iculbure in India will largely depend upon the completoness and

olficionay of the official organisation which is created to _encourage ity use and to assist
those who use it.”

In this conncetion I would draw attention to the opinion of Mr.
James MacKenna, the Agricultural Adviser to the Government of India.
At page 29 of his valuable pamphlet on * Agrieulture in India,” published
in 1915, he says :—

“ Wo have ssen thabt the introduclion of Europoan machinery has always figared
prominently in the efforts of tho amatour agrvicultural reformer. Much suceess has,
undaubtedly, been obfained in Ghe introduction of grain-winuowers, cane-vrusling
mwhmm‘y, oto. "Bub in rccommem‘lmv the m\aroducmon of resping machines or heavy

English ploughs; eaution is may bo useful on lcu'ge eatates
wherc lihour is scarce, but the whole rural economy of a tract where population is dense
may bo upset by their use. A large amount of cheap labour which ordinarily ‘doos tho
reaping @ thrown out of emnloymcnb tho gleaners lose their recogmised perquisites.
Tn the case of heavy ploughs, the mdvmabxhhy of deep plonghing has first to be proved.
In hoth ceses the capazity of the available cabtle and the difficulty of replacing broken
sparo party and of oarcying oub repairs are serious obstacles to the introduction of foreign
machinery, *As in the case of plants, the improvement of the looal material which the
-ealtivator can himsell make and repair and which his cattle can draw, seems the more
hopeful line of improvement.’”

I entirely endorse this opinion. The difficulties pointed out by Mr.
MacKenna apply with equal, if not greater, foree, in the case of power-
driven ma"hmcry for the purposes indicated ahove. As my colleagues
have observed “in India agricultural conditions are widely different
from those in- Burope and Germany,” and ‘“ as yet very little of mecha-
nically operated plant has come into use ** here, * chiefly because holdings
are small and scattered, and ryots possess little or no capital.”” * The -
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results achieved.in this direction in the south of India ” are also “not
very. important perhaps, if measured: by “their immediate economie’
effect.””  While, therefore; T appreciate the value. of the uge of power-
driven machinery in the developrens. of agricuituire, when economiic
conditiong should favour its introduction, Tdo not agree with the recom-
mendation ¥ that it should be an important function of the Departments
of . Industries and Agriculturc to encourage their introduetion in - every
possible way.”- 1 apprehend that with sich 4 recommendation from the
Uommission, the zeal for promoting mechanical engineering interests
and establishments may push the use of power-driven machipery without
due’appreciation of the economic interests of agriculturists in the present
circumnstances of the country. For these reasons, and because in any
cage the introduction of power-driven machinery will take a long time,
I think it my duty o draw attention to other means of improvement,
particularly to agricultural education.

The: history -of agriculture in India during British rule has recently
been told by Mr. MacKenna in his pamphlet referved o above. Agri-
culbure is by far the greatest of the industries of India, and nearly 200
millions ‘of its immense population are dependent for their Tvelihood
on agricultare or ‘oi industrics subsidiary fo it, The Famine Commis-
sion of 1880 made very strong recommendations as to the necessity of
establishing*departments under a Director in each province to promote
agricultural enquiry; agricultural improvement and famine relief, The
depariments were constituted; but by a Resolution published in 1881
the Government of India decided to postpone agricultural improve-
ment until the scheme of agricultural enquiry had heen completed.
Nothing was done till 1889, at the end of which year the Sceretary: of
State-sent out Dr.- Voelcker of the Royal Agricultural Society to:en-
quire-into and .advise upon. the improvement of Indian agricultute.
After touring over Indis and holding many conferences, Dr. Voclcker
recommended: & systernatic. prosecution of agricultural enguiry and the
spread. of general and agricultuzal edueation, and laid down in con-
giderable detail the lies on, which agricultural improvement was possible.
An Agriculbural Chemist and an Assistant Chemist were appointed in
1892 to carry on research and to dispose of chemical questions connected
with forest and agriculture.” In 1901 an Inspector-General of -Agri-
culture was, appointed. Two other scientists were added to .the staff
in 1903, Mr. MacKenna says i

“The object ainicd at was tn increase the revenues of India by the improvement of
agricalture ;. buti nothing was done for thut improvement, and the axpansion of the Land
Records staff and the compilation of statisties almost entirely ocoupied the abtention of
the Provincial Departments.

An Agricultuzal Research Institute was established at Puosa in 1905
with the ‘help of a. generous donation of £30,000 made to the Viceroy
by Mx. Henry Phipps of Chicago. Tn 1905-06 the Government of India
announced that & sum of 20 lakhs (subsequently raised to 24 lakhs)
wold annmally be available for the rovement of agriculture. Agri-
eonttural eolleges wers a ingly ve-organised or started at Poowa,
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Cawnpore, Sabour, Nagpur, Lyallpur and Coimbatore. These colleges
haye been doing good wotk, but very little progress has been made with
the agriculbural cducation of the people. I wish to acknowledge here
the improvement which has been brought about in agriculture by means-
of our large irrigation works, which the Government have constructed,
the improvement of wheat and cotton and in other ways. That improve-
ment has been great and the Government iz entitled to full eredit for it.
But I wish to draw attention to the nrgent need and great possibilities
of further improvement. Trrigation requires to be much more éxtended.
A more systematic and -exténded programme of improvemertt requires
ta be adopted, the most important item in which should be agrieul-
tural education.

Agricultural Education, .
Writing in 1915 on this subject Mr. MacKenna said i—

““Fhero is probably no subject eonnected with agriculture on which so much has
beon writton as agrioultural educntion. ; none, perhaps in which less has beon effected.
It is o conatant anxiety to agricultural workers who mainly strive after an idesl which
seems untenable. Tt has been debated at numercus conforences and has been the text
of many writers, but there aro practically no resulta to show.” * The Famine Commis-
sioners, go long ago as 1880, expressed the view thal no general advance in the agricultural
aystem can be expected until the rural population had been o eds d as to enable them fo
take a proctical interest in ogriculivral progress and reform. These views were con.
firméd by the Agrieuttaral Confevenco of 1888 | . The most importagt, and
probably, the soundest proposition laid down by tho conference was tit it was most
destirable to culend primary education amongst agriculturel clusses. Bub with the enun-
ciation of thig busic principle other resolutions wore passed which, while sontaining much
that was excellent, probably led 10 the extraordinary confusion of subsequent years.”
For some time “ tho dowinating idon was that it was novessary fo teach agriculture some-
how or other, in rural schools, Fortunately this ides has now been abandoned. [Tt i3
now agreed that agriculture, as such, cannot be taught in schools ; that rural edunoation
must be gencral and agricultural education techmical ® . . ., *“The view now taken
i that, instead of endenvouring to toach agriculture as such an attempt should be made
to impart to the general schemo of odueation a markedly agricultural colour and to
cpoourage powers of obsorvation and the study of nature with special reference to the
surroundings -of each school. With this object text-books are being re-written so as to
include lessons on familiar objeets ; nature study is being teught and school gordens
have been started. There are, however, sorious difficulties in obtaining suitable teachers.
But, as T have alveady said, more will depend on the natural awahening of the intellizence
of pupils by the spread of general education than on specialised trainag, - And in primary
schools the essentiat thing is to cstablish gencral educstion un a firm basis 50 that the
pupils may develop powers of abservation and of reasoning, - If this bo done interest in
their surroundings will naturally follow.”

Mr. MacKenna says in the end :—

*“ Any attempt to teach agriculture in Indis, before investigation bas provided the
material, in & fundamental mistaks which has seriously retarded development, and this mis-
tale has affected, not only elementary, but to a much greater extent collegiate education.”

T'his is where we stood after thirty-five years of inquiry, discussion
and trial !

Other civilised: countries took a ‘much shorter period to decide
upon ‘& definite course of ‘agricultural cducation and have prospered
on their decisien. In Sir Horace Plunkett’s Report of the Recess Com-
mittee 0of 1896 an account is given of the systems of State aid to
agriculture and industry which weve prevalent before that year in various
countiies of Kurope. Though ‘these cOuntries, as also America and
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Japan, have made inuch greater progress since then both in agrieul-
tural education and improvement; that report is still of great value
to ug and will amply repay perusal. I will extract only one passage
from it here. Said 8ir Horave Pluvkett and his colleagnes :—-

“Phe most positive action of the State in assisting agriculturo is taken in connection
with cducltion. Everywhere ib is accepted as anaxiom that technical knowledge and
general enligh t of the agricultural clags arc the most valeabie of ail jevers of
?rogwss, The great sums spent by the various countries in promoting technical educa-

jon as applied to agriculture, as well as to other industrics, prove this. M. Marey-
Qyens, the head of the Dutch Board of Commerce und Industry, and President of the
‘Agricultnrgl Council, says :—Iivery guilder spent in the promotion of agricultural
teaching brings back profit & hundredfold.” ¢ Yivory franc spent in agricultural teaching
brigs a hrilliaat: return)’ says the Belgian Minister of Agriculture in his message 40
Parliament last year. M. Tisscrand attributes the great progress made by French
agriculburo gince 1870, in’ a large measure “* to our sehools, our prolessors, our experi-
ment stations, and the fllustrious men of science, whom the administration has indaecd
1o devote themselves to the study of agricultural questions.”  Mr. M. H. Jenkins, in
his Roport to. the Royal (ommission on Technizal Instruotion, ¢ the rosults of
agriculiural education in Denmdark have been something extraordin Danish buaiter
is now the best in the world; in 1880 it was described by the British Vice-Cousul at
Copenhagen as * excerably bad ™ ; the progress since is directly traceable to agricultural
“edacation.’ ~—(Report, pages 54-55).

-

It is haxdly necessary to refer at any length to the great progress
of agricultural edncation and improvement in America or to the enor-
mous: weelth and prosperity which has resulted therefrom. Bat I
might refer here to-the case of Japan. We know thut Japan has made
remarkable progress in agriculture. ke developed an excellent system

_ of agricultural education many years ago. In the veluable ““Note on
Agriculture in Japan ” which Sir Frederick Nicholson submitted to the
ommission along with his written evidence, he describes the system
of agricultural education which he found st work in Japan in 1907.
1t s not nccessary for me to describe the system here. My object
simply is to draw attention to the necessity, in the interests of the im-
provement of agricaliure and agriculturists, of early steps being taken
to devise @ sysbem of both general and agricultural education for the
magses of our agricultural population.-

1 would ‘also recommend that the attention of the Agricultural
Department be invited to the desivability of carrying out those other
recommendations of Dr. Voelcker which have not yet been coaried out,
particularly those relating to the © establishment whercever possile of
Tuel and Fodder Reserves” Ounr attention was particulaaly drawn
to the fact that the high prices of fucl and fodder are inflicting serious
hardship and loss upon the people in zeneral and of agriculturists in
particular. I may note that we were informed that last year about
40,000 acres of irrigated plantation were established by the Forcst De-
partment in the Punjab, in order to meet provincial requiremerts.

The high prices of foodstuffs and the consequent suffering to which
the bulk of the people are exposed have made the question of increasing
tie yield of our food crops also one of great and pressing importance.
in his pamphlet on the ¥ Agricultural Problems of India,” which Ral
{angaram Bahadur submitted to the Commission, he argues that “ we
axe producing in a normal year, just enough to meet our réquirements
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(of food consumption) with no surplus to meet the contingency of a
failure of the rains in the ensuing year.,” We are also confronted with
the fact that in India the yield per acre of crops is very much lower
‘than what it is in other countries. The figures given by Rai Gangaram
Bahadur at page 12 and in Table VI1I of his book are instructive. The
average yield per acre of wheat in Bombay and the United fProvinces
waa 1,250 Ibs. ; in the United Kingdom, it was 1,973 lbs. ; in Belgium,
2,174 1bs. ; in Denmark, 2,526 Ibs.; in Switzerland, 1,858 1bs.. The
average yicld per acre of barley in the United Provinces was 1,300 Ibs. ;.
in the United Kingdom, 2,105 Ibs. ; in Belgium, 2,953 Ibs. ; in Denmark,
2,466 lbs. ; in Switzerland 1,940 Ibs. The average yield per acre, of
maize in the North West Frontier was 1,356 lbs. ; in Canada, 3,487 Ibs. 5
in New Zealand, 3,191 lbs.; in Switzerland, 2,198 lbs. The average
yield per aere of rice in India is only half of what it is in Japan. The
possibilitics of development that lie- before us are therefore vast, and
the call for measures for improvement is urgent and insistent. It ie
the call both of India and of the Fwmpire, and I strongly recommend
that the mabber should receive prompt and adequabe attention from:
the Agricultural Departments—both Imperial and Provineial.

In this connection I desite also to draw attention to the necessity
of providing greater financial facilitics for agricultural improvement.
So long ago as 1882, that rovered friend of India, Sjr William Wedder-
bwm, advocated the establishment of agricultural banks for this pur-
pose. The Indian National Congross pressed the suggestion upon the
attontion of Government. But it has not yet been carried out. I would
draw attention to the very valuable papor on © The Re-organization of
Rural Credit in India,” which was read by Mr. Ranade before the first
Industrial Conference at Poona in 1891.—(Ranade’s Bssays, pages 41-
64.) It is a powerful plea for the cstablishment of agricultural banks.
I might add that, besides other countries mentioned by Mr. Ranade,
Japan has provided such facilities as arve here recommended for the
improvement of its agriculture. The Japan Year Book for 1917
says —

““ There are two kinds of agricultural orodit. They are long oredit and sbort eredit..
the former for the purchase of farm land and for the development of farm land end other
permenent improvements for which u loan for a term of 50 years or less is allowed. The
short-term oredit is one that is to be used mostly for the purchase of fertilizers, farm

implements, or food for cattle, Our banks usually give credit for a term of five years op
less.  There aro also eredit iations for suppl ting these agricultural banks.”

Technical Education,

The modein system of technical education may be said to date
from the famous Universal Exhibition held in London in the year 1851,
Speaking generally Englishunen did not believe in the value of techni-
cal education, and much effort has been necessary in England itself to
make them do 0. One of the eatliest of these efforts was made by
Mr. J. Scott Russell, who published & valuable book in 1869, named
“ Systematic Technical Educdtion for the Hnglish People.” In this
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book afbor bhowmg that. education should be both geueml and special,
he said s - -

* The highest value in the-world’s markets will be obtamed by that nation which has
been at most paius to. cultivate the intcHigence of its people generally, and alfterwards
to give each the highest education and training in this special calling. In' other words,
the value of,tha nation’s werk will vary with the excellence of the nationsl sysbem of
technical ediication.  All Thave said above scoms axiomaiie. Tome it is se, but Utr
the reader will not be offended if 1 am ohliged to treat it quite otherwise. - The Engl

aopic du niot believe in the value of technical edueation, Still loss do they belicye in
the value of a national system Df education, and still lose in the duty of the Governmient,
the legislature, aud the ed d part of a n ¥, to undertake the education of &
‘whole pw«ple I am therefore compolled fo prove as mere matiers of facts thut which
the accomphshed seholar, or observant traveller, takes as anaxiom on which argument
is wasted,” It is bhe rm)ect. of this chapter to prove that technical education has brought
good:of & national «und eommercisl kind {o those who possess it ; that the want of it is
attended with pecuniary loss, and that there is rocial danger to the community in onz
continned n#glect of it.

““ Of Tate years » series of great yubhc cvehts have been taking place, which bave
heen of grest national value in serving to awsken the British peop]e~1¢ or half & century
they had been enjoying the fruits.of the inventions of a few e of genius who had cresited
the whole system of modern mabufacturing, and Providence had alss endowed thern
‘with the aceumulated wealth of countless eenturics stored up in the bowels of the earth
inthe shape of eoal and iron, xeady to be used or wasted and worked oub fn this manu-
Facturing coritury. The genius of a few men having set. conl and iron to do the mann-
facturing work of mind and man, the citizens of England had hegun o think that it was
they who were superior in intelligence and civilization to-the un-coaled, un-ironed, un-
cngineored nations around them:  For half-a century nothing cecurred to awaken them
from this dream, aund for that half century the works of English engincers and English
iron a® coal fors the hiwhesl reputaticn, and earned the hjghes: psces in the world.

““ Bighteen years sgo there began a series of competitive trials of intelligence und
skill between the citizens of the different civilized nations of the world.  The scene of
the first trial was in Londonin 1851. 1t was the famous Universal Exhibition of the
Industries and Products of all nations. In that great school the civilized nations of Europe
fiad their first lesson in lechrical education. They were able to ses'in how many things
Tngland retained her hereditary excellence and England was able to see in how many
branches of taste and kill othermnations possessed qualities in which she was wanting.’
~(Systematic T 1 Edwcation for the Bnglish People, by J. Scott Bussell, London,
Bradbury, Evans & Coi, 11 Bouveric Strect, 1863, pages 79-8L.)

Mr. Buosgsell went on to say that up to 1851, and for many years
after,” England held supremacy in the great objects of manufacturing
and comstruetive skifl.” But she lagged behind other nations in some
other arts. . For instance :—

*The Exhibition of 1851 had disgusted the whole nahion with ibs blue earthenwire
plates; cups and saucers, borrowed from: the 2,000 years' tradition of China, and with
it huge lumps of glasy; called decanters and glasses, cub or moulded into hideons dis-
sortions of form ™. . . - All Kngland. was struck by the amazing superiority of some
eontinental nations in thie beauty and giace of derign, which rufficed to convert the rudé
and nearly worthless material of clay and fliné into valuable and invaluable works of art,
in earthenware and glass, * She occupied the four years’ interval between the Exhibi.
tions of 1861 and 1855 in collecbing and diffusing through the manufactnring countries
the best models of the hest masters, in establishing for the potteries and glass works
schools of design, and in training teachers fer arf workmen. These young institutions
already bore fruit in 1855, and (when the second Exhi mnn took place jn Paris in 1855)
¥ngland was no longer outstripped in pottery ard glass.”

On the other hand, the Ixhibition of 1851 made the French and
German nations fully realise their inferiority to England in the manu-
factures -of iron and steel, the great instruments of skill, industry,
mechanical power, and transport. When the Hxbibition of 1855 tbok
place; it was found that they Yad slready recorded much advance in
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the manufacture of ivon, steel and other metal.  They had already
established schools in every wmelropolis, lorge town, or centre of industry,
for educating professional men and masters, for traiwing foremen dnd
skilled workmen, and for educating apprentices.”

The fourth Exbibition ook place in Paris in 1867. Tt gave the
nations, and especially England, a final lesson. .

“ By that Bxhibition,” says Mr. Scolt Russell, “ we wero rudely awakeunod amd
thoroughly atarmed. We then learnt, not that wo were equalled, but that we were
beaten—not on_soms points, but by some nation or other on nearly all thoso points
on which we bad prided oursdlves. . . . HEngland was convinced that'she had been
asloop, and that & whols generation of wakeful, skilled workmen had been. traingd in
-other countries during the interval between 1851 and 1867.”-~(Ibid, page 86.) =

The jurors who had been appointed at the Pariy Bxhipition and
the Government reporters made their report.  On this xeport the Govern-
ment sent abroad a Commissioner to ascerbain whether the- alleged
defects of the Tuglish system of education, and the inferiotity of the
English to some other people in some sort of technical gkill, were real
or imaginaty. Mr. Samuslson, M.P., travelled in Franee, Belgium and
Crermany, examining as he went the most famous establishments on
the Continent which stood in direct rivalry to England, ¢ He found,”
said Mr. Russell, *“ everywhere in these establishments men of all ranks
hetter educated than our own; working men Jesg illiterate—fogemen
and managers well-educated, and masters aceomplished, wollinformed,
technical moen.” o summed up the result of his examination as fol-
lows i

“T do not thivk it possible to estironte preeisely what has been the influcnce of
continental education on contincntal manufaclures . . .  That the rapid progross of
many trados abroad has been greatly facilitated Ly the superior tochnical knowledge
of:the direstors of worls rywhere, and by the comparatively advanced elementary
instruelion of the workers in sume departments of industry, can admit ‘of but little
doubt . . . Mosuwhile we know that onr manafacturing artisans ave imperfoctly
taught, our agricultural labourers Dliternte ; neither one nor the other can pub forth
with effest he splendid qualities with which Providence has endowed. our people.
Oue foremen, choson from the lowaor industrial renks, have no sufficient opportunities
-of eorrecting the deficicncies of their early education ; our managers ave too apb, in
overy oase of novelty, to proceed by trial and ciror, withoud sojentific principles to guide
them ; and the sons of our great manufacturers too often either despise the pursuits of
their fathers, as mere havdicrafts unworthy of men of wealth and education, or else,
averlooking the beautiful examples which they afiord of the application of natural laws
to the wants of men, follow them solely as a means of heaping up more wealth, or at
the besb for want of other oceupation: to the evils of such a condition not only our
statosmen, but also our people, are rapidly awakening, and the disease being once
acknowledged, I believe the remedy will soon be applied.”™ ’

The following statement of one of the jurors consulted by the Com-
missioner expressed the general sense of those who had been examined.
Said Mr. Mundells :—

“I am of opinion that English workman is gradually losiayg therace, throngh the
saperior intelligence which foreign Governments are carefully developing in their arti-
sans... The education of Gormany is. the vesult of a national organisation, which. com-
pels every peasant to send his children to school, and afterwards aflords the. opportunity.
of acquiring such technical knowledge as way bd useful in the, départnent:of industry:
‘to which. they .were destined....1f we are 1o maintain our position in iodustrial cor-
petition, we must oppose to thiz national organisation one equally effcetive and com-
plete ; if. we continue the fight with our present v8luntary system, we shall be defeated.
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gener&tloni hence we shall be strugnlmg with lgnnrance, squalor, paupensm and crime;

but with a system-of miade y, and d with art end
Endustrial education, I beliete within fwenty years England. would possess the most intelli-
gent and inventive artisans in the world.”—(Pages 97.98.)

(The italics throughout are mine.)

The people and Parliament of England recognised the sounduness of
this opinion. The Elementary Eduoa.tlon Act was passed in 1876, an
“cxponditure of many millions-a year was agreed upon, and elementary
education miade compulsory. ‘The provision for supplementing this
education with industrial and technical edycation was slower te come,
but come it did. - England has made a great deal of provigion since
then for imparting technical and scientific oducation in her schiool,
colleges ‘and universities. The number of these fatter has heen raised
from 1860 from nine to eighteen. It is this which has enabled England
to maintain her high position and to keep up her industrial eminence.
Tt is this which has enabled het to fight the splendid fight she has fought
in this war. For, though evety lover of liberty st rejoice at the
invaluable help which the United States of America are now giving to
the cause of freedom, it is but bare justice to say that, wnprepared
though England was before the war, it is British brains and British
technical skill, united no doubt with Trench brains afid French technical
skill, and, supported by British and French hearts of steel, that have
enabled Britain and France to bafie Germany, and made it possible
for the Allies to achieve a final victory. And yet as the reports of the
various departmental committees of ‘the Committee on Comunercial
and Industrial Policy after the War’ show, the wisdom and experience
of Kingland is loudly calling for ** widespread and far-reaching Lhanges
in respect of primary a.nd secondary  edncation and apprentlceshlp,
and for ¢ better technical and art education’ for her people in order
that her industrial position after the war may be quite secure.

L have relerred at length to the history of the progtess of education,
both general and teshnical, in England, 2s it has a great lesson and
an inspiration for ws.  Our educatmn to- day is in many Tespects nearly
in-as bad a condition as was Hngland’s in 1869 ; and, in my opinion,
the course which was then suggested by Mr. Mundella and Mr. Samuelson
‘in the passages I have quoted above is the exact course which should be
adopted here. 1t was the misfortune of India that when our Inflish
fellow-subjects, who have taken upon themselves the 1espona1b1hty for
the welfare of the people of India, were convinced of the need of universal
elementary education in England, they did not introduce it at the same
time in India also. 1f this had been ‘done, India would not have stood
50 far behind other nations as she does to-day. However the neglect of
the past shouid be made up, as much as possible, by the adoption of
prompt and cffective measures now. The need for such measures has
become greater by the great changes which have taken place during the

 ‘interval, - The commercial war which has long heen going on will hecome

much keener after the war. India will be much more exposed to the ot~

petition of nations which have built up their industries upon a wide=
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" spread and . compreheusive system of technieal education. In - this.
category come not only the nations of Burope and Awerica, but also
Japan. As the Government of Indis deputed a special officer to Japan
to obtain information for us, so that *“ we may know exactly what her
Government has done to aid her people in the notable advance which
they have made,” I invite particular attention to the progress of educa-
tion in that counbry.

It is clearly established that the development of Japanese industries®
has been buili upon “a system of technical education which included
everything required to enable her to vcoupy her proper placd among
the' manufacburing nations of the world.” If the industries of Indf
arc to develop, and Indiang to have a fair chance in the competition
to which they are exposed, it is essential that a system of eduecation
at least as good as that of Japan should be introduced in India. I
am at one with my colleagues in urging the fundamental necessity of
providing primary education for the artisan and labouring population.
No system of industrial and teehnical education can be reared except
upon that bagis. But the artisan and labouring population do not
stand apart from the rest of the community ; and therefore if this sing
qua now of industrial efliciency and economic progress is to be established,
it is necessary that primary education should be made universal. I .
agree also in urging that drawing and manual training should he intgo-
duced into primary schools as soon as possible. In my opiftion until
pritnary education is made universal, if not compulsory, and until
drawing made a compulsory subject in all primary schools, the founda-
tion of a satisfactory system of industrial and technical education wilk
be wanting. Of course this will require time. But I think that that
is exactly why an earnest endeavour should be made in this direction
without any further avoidable delay.

Sir Fredrick Nicholson says in his Note on Japan :—

“The leap at cducation which the whole nation has made under the compulsory
system is shown by the fact that while the primary school systern was only formulated.
in 1872, by 1873 tho number at these schools had already reached 28 per cent., by 1883,
51, by 1893, 59, and in 1904, 93 per cent. of children of u school-going age.”

This furnishes us with an estimate of the time that will be needed
and also an exhortation to move forward. It is upon this basis that
industrial and technical education now rests in Japan, But the two
kinds of instruction bave grown together there, and so I think they
should largely grow together here also.' Towards this end, 1 should
conuect the measares of industrial and technical education which my
colleagues have proposed, a little further with the system which
already exists in the country. I would ubilise the existing schools as.
far as possible not only for imparting a progressive course of drawing,
but also for offering an optional cowrse in elementary physics and
chemistry, and carpentry and smithy. 1 -would snggest’ that. the
Directors of Public Instruction of each province may be asked, in con-
sultation with the Directors of Industries, to” recommend changes in .
the curricula of the schools, primary, secondary and high, with a view
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to.make them practical, so that they may form a part of the system of
technical ediication.
I cannot close this portion 6fmy note better than by adopting, with
riééessary modifications, the concluding remarks of Mr. Samuelson on
the snb]e'ct of technical education i—

o I_n ooncIusmn I have to state my deep conviction that the peoplc of Imwa expect
and d 4 of their Gov the design; or and

‘pechnical ednmtmn, and there is urgent nced for'it to bestir 1m=lf for other n&txons have
already sizty years' start of us, and have produced several generations of educated work-
men.. Evén if we begin to-marrow the technical education of all the youbhs of twelve
years of afe who huve received sound elementary edmoation,. it will take seven years-
befgre these young men can commence the practical business of life, and then they will
form but ‘an insignificant minority in an uneducated mass, 1t will take filtecn yoars
before those childrer who Bave net yel begun te receive an clomentary cducation shall
have passed fram. the age of 7 to 21 and represent a completely trained generation ; and
even then they will find fese than half of their comrades educated. ~In the race of nations,

therefore, ‘we shall find it hard to overtake the sidgty years we have lost, -Ta-morrow,

then, lot us undertake with all energy our neglected task ; the trgangrily is bwuiold -
small proportion of our youth has feoeived el tary, but no lech : for
that porlion let us nbonae organise technical schools in every amall town, technical callege@
in every large towa, and a t,echmcal university in the metropolis. Lherest of the riging:
generation hns re¢eived no-education at all, and for them let ue at ance organite elemens
tory education, ¢ven i compulsory.”””

The Training of Mechanical Engirneers.

].[ull) aaree with my. colleagues as to the necessity of a full measure
of practical -workshop tralnmg for artisans, foremen and mechanical
engineers. ~ But T have doubts whother the system they Propose wonid
give anfficient ‘general liberal education to even'would-be mechanical
engineers.. T also apprehend that the schools attached to railway work-
shops will not admit of a sufficient number of Indians obtaining training
i them. My colleagucs also say that as the development of the country
proceeds the number of students will increase. I join with them, therc--
fore, n recormmending that the existing engineering eolleges should
make provision for the higher technical instruction of mechanical and
electrical engineers. I would aonly add that substantial grants should
be given to these colleges for this development and the standard of
education demanded of the mechanical engincers whomn they: are to.
educate, should not be inferior to that of a B. Se. in Fagineering of thes
University of London, ~This would be best secursd by attaching these
colleges to TUniversities, where this i3 not alveady the case.

There-are at present only two teaching Universitics in India. T hope
that the Calcutta University will soon develop further teaching functions.
In'ray opinion évery teaching University should be encouraged to provide
instruction and training in’ mechanical and electrical engineering under
its own arrangements. The nceded measure of workshop practice can.
be provided by airangements with railway and other workshops existing
in'or near the citics or towns where they exist ; and where this may not
be feasible, they should be encouraged to esba,bhsh suﬁicwnﬂ) large
workshops to be run on commercial hnes as a part of their engineering
uepa.rtments Under such an artangement the students will be able to-
mornﬂgs in the woﬂwhopq and their afternoons at the
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«clagges at the University, they will live in an atmosphere. of culture,
and will cultivate higher aims and ideals than they aze likely to, in schools
attached ‘to. railway workshops. As our mechanical engineers are to
play a great part in the future development of the country, it seems
to me highly desirable that they should combine culture and character
with expert: knowledge and technical skill.  And nothing is better calcula-
ted to ensure this than that they should be brought up under the
- ¢clevating influences of a University and should bear its hall-mark.

T would also recomniend that provision for the training of electrical
engineers should be made simultansously with that for mtechanical
engineers, and should not be postponed to an indefinite future date.
T think it will not be long before electrical manufactures will be started
in India. The need for these is fully pointed out in the chapter on-the
industrial deficiencies of India. The use of electrical machinery is steadily
growing, and will grow at a more rapid ratc in the future ; and, if even
for present 1eqmrementq, we leave it to the managers of electrical under-
takings to train their own men, we shall be duvmv an increasing number
of Tndian youths to go abroad to be trained as olectrical engineers.

Higher Techuological Training.

T agree with my colleagues that it is urgently necessary.to prgpare
for a higher technological training which will provide the means wheraby.
the science studonts of the colleges affiliated to the Universitics may
learn to apply their knowledge to industrial uses, and that the simplest
way of moeoting this demand will be to expand the engineering colleges
by the creation of new departments for the Ligher technical instruction
of mechanical and electrical engineers, But I doubd whether it will
be best to add departments of nenoml technological chemistry to these
engineering colleges whero ﬂuy are not parts of a teaching University.
Where they are not, T think that they should be dcveloped into full
colleges of engineering, by provision being made for teaching other
branches of engineering in them, such as railway engineering, and sanitary
engineering, fox which no satisfactory provision exists here at present.

As regards the teaching of general technological chemistry, T would
recommiend that this should bo developed at the teaching Umverént]es
and at first-rate colleges affiliated to Universities. Every one of these
hag a more or less well-equipped laboratory, and by special grants, such
as are given by the Board of Education to Universities -and University
Colleges in the United Kingdom, they should be helped to strengthen
their stafly and to improve their laboratories for this purpose, . We
should thus give a practical value to the teaching of chemistry which
is going on at present in our colleges. In view of the industrial expan-
sion which we expect, the demand for students trained in general techno- -
logical chemistry is likely to be very great. If ptovision is made for
teaching it at the Universities or University Colleges, a much larger
number of stdents is likely to be attracted to’it than if it is mads ab
wngineering colleges. A sufficient number of scholarships and fellow-
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ships should be provided at every one of these institutions to attract and:
encourage bright students to devote themselves to the subject,

Imperial Engineering Colleges or an Imperial Polylechnic Institute.

My colleagues think that it will be necessary ultimately, if not in
the immediate future, to provide India with educational institutions of
a more advanced character. They think that, for some time to:come,
the demand for this higher training can best be met by the provision of
scholarships to enable students to proceed abroad ; but that as soon as-
out foregoing recommendations have had time to develop their full effeet,

. it would be advisalle to proceed further and establish at least two imperial
colleges of the very highest grade, one of which should cover every
branch of engineering, while the other should be devoted mainly to
metallurgy and mineral technelogy, the developments of which are
certait to be on a very extensive scale, They say that this ideal should
always be kept in sight as the goal.

1 agree with my colleagues that in the immediate future the
demand for the higher: training here contemplated can only be
met by the provision of scholarships to enable students to proceed
abrgad. I go further. 1 think that even when we have established
our propded higher colleges, we shall have to send our best scholars:
abroad to improve and perfect their knowledge. With all the provision
for higher education which -Japan has made in her own country, she-
has continued to send a large nmumber of her students abroad. The
Japanese Year Book for 1917 shows that there were 2,213 vyugakuse:
or foreign-going students; staying abrdad in 1915-—the bulk of them in
the United States of America. The number of students of both sexes
which Japan has gent to Burope and America since the opening of the
country to foreign intercourse must rcach enormous figures, says the
same Yeoar Book, especially when students who have gone abroad at
their owr* expense are included. The demand for expert knowledge
and technical skill will be so great in India, if we ate to achieve in any
measure the progress we desire, that it is desirable that the provision for-
scholarships should be greatly increased, and students should be largely
selected as is done in Japan, from among those who have done teaching
work for some years after completing their academic courses.

But after all that may be done in this direction, the large needs of
the cducation of the youth of a country which is equal to the whole
of Furope minus Russia, cannot be met in this manner. Those needs,
and the vast possibilities of development which lic before us, demand
that at least one first-class Imperial Technological or Polytechnic Jrpti-
tute should be established in India without any further delay. Tndian
public opinion has long and earnestly pleaded for the cstablishment
of such an institute in the country, as witness the resolutions of the Indian
Nationa! Congress and the Tndian Industrial Conference, and of various
Troviticial Congresses and Gonferences. Here again Japan furnishes us
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.an example. Japan recognised the need and value of a similar institu-
tion when she started on her present career.

“ When Iwakura’s embassy was in London in 1872, the attention of Mr. (now Marquis)
Ito was drawn to the advisability of starting an engingering college in Tokyo to train
anen for the railway 1 hs, and industries which were to be started in Japan,
and he procured, through a Glasgow Professor, tho services of Mr. Henry to organ-
«ige this college, eventually merged in. the University of Tokyo.” [(Ze Bducational
Bystem of Japan by W. H. Sharp, 1906, page 206.)

Since then Marquis Ito has repeatedly spoken of the establishment
of this College as one of the most important factors in the development
of Japan, since from it have come the majority of engineers who' are now
working the resources and industries of that country. (Japan by ihe
.Japanese, page 65.) Mr. Dyer was assisted by & number of foreigners
to. whom Japanese were added as soon as possible. The cowese then
extended over six years, the last two years being spent wholly on
practice. The college being under the Public Works Department, the
students had the run of all the engineering establishments and works
under its control ; and graduates who were gent abroad for further
work invariably distinguished themselves.

I carnestly hope that with the distressful record, to which otr Report
‘hears witness, of all the loss and suffering which India has undergone
-owing to the want of sufficient and satisfactory provision for technical
and technological instruction in this country, the Gbvernmemt will be
pleased not to delay any further the institution of an Imperial Polytechnic
Tnstitute in India. This is absolutely demanded in the interests of the
country and the large recommendations which we make for industrial
development. . ’

My colleagues have recommended that there should be at least two
imperial colloges cstablished, one to cover every branch of engincering,
and the other to be devoted mainly to metallurgy and mineral technology.
1 think both these departments should be combined in one polytechnic
institute, and that all important branches of chemistry should be provided
for in the third department. My colleagues have not tecommiended an
imperial college of chemistry, evidently because they have recommended
the institution of a separate service for chemistry. Kven assuming
that a separate service is to be constituted for chemistry, it ‘cannot be
sccommodated better, for its headguarters, than as a department of
ths Central Imperial Polytechnic Institute of India.

Under the heading of Miscellaneous Educational Proposals my
olleagues refer to the question of providing for training in navigation and
marine engineeting. T hope this will be done at an early date. I do not
share the doubts of my colleagues that the industry of ship-building is
“not likely to be moterialised for some time in India. T hope that, con-
sidering the huge volume of import and export trade of India and con-
sidering also the indigenous resources for ship-building, with those that
exist in the country at present and those that are likely to be developed
in the near future, ship-building should be specially encouraged by the
Government, even if it should: be necessary. for some time to import
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“plabes wnd sections from sbroad. And for this reason I think that
a school should be started in India at an early date to train people in
‘navigation and-marine engineering.

Commercial Edueation.

Amo;xg other proposals my colléagnes have drawn attention to the
jmportance of commercial education, While appreciating the good work
of the"Sydenham College of Commerce, they say :—

“ Thert is a strongly-oxpressed desire for similar colleges in other parts of India, and
we, thinlk that tho other Indian Universities might well considor the possibility of satis-
#ying thisdémand. - Industry and commerce are bound o go on expanding with rapidisy,
aud they-will beglad to pay a higher price far more efficient eraployés.”

I entirely agree with this opinion. But I thiuk that in view of the
great; and growing importance of commercial education, the Govern-
ment should invite the Universities to establish Commereial Colleges and
should help them to de so by substantial grants. I would reproduce
here what I wrote in 1911 on this subject =

“ The importance of comuercial education, that is, a special training for the young
men -who intend to dévate thémselves to commercial pursuits—as a factor in national
wnd jhternational progress—is now fully recognised in the advanced countries of the
Woest.- Those nattons of the West which are foremost in the commerce of th¢ world
hiave devoted the greatest atténsion to sommercial education. Germany was the first
to reBognise éhe necesdty and uscfulness of ¢his kind of education. America followed
suit ; so did Japan'; and during the last ffteen years Tngland has fully mado up its
deficiency in institutions for commercial ednsation.  The Universities of Birmingham
and-Manchester have special Facultios of Commerce with the diploma of Bachelor of
{ommerce. . So'has the University of Leeds. Professor Lees-Smith whe came to India
two years ago at the invitation of the Governmens of Bombay, in addressing. the Indian
{ndystrial Conference at Madras said 1! Tho loaders of commerce and business need.
t0 be scientificelly trained just ‘as a doctor or a barrister or professional man is
. v s Modern experience shows us that business requires administrative capacity
_of the vory highest type.. Ii needs niot merely technical knowledge, but it needs
the power of dealing with -new situations, of goiug forward at the right moment
and of controlling labour. These ate just the qualities which Universibies have always
claimed- as being their special businesy to foster ;- and we therefore say that il you are
going:to fulfil any of the bopes which wece held oul yesterday by your President, if you
are going to take into your awn haunds the control of the commerce of thignition, thex
you must produce wide-minded, enterprising men of juitiative, men who are likely
to be produced by the University Favalties of Commerce.  The University Faculty of

“Commeroe_ is intendad, of sourse, to train the judgment:and to mould the minds of men.
It'is elaimed that although it must give primerily. a-liberal cducation, it iz poasible to
give that edueation‘which hag a’ ditwot practionl bearing on business . . .. That
kind of man(a Man 6 trained) has immense possibilities in the world of commerce ;
e is"the kind of man on whom you must depend to Iead you in the industrial march in
the futnre,® ¥ . : )

- ‘When it is remembered that the export and the import trade of India
totals up more than 300 millions every year, it can easily be imagined
what an amount of employment can be found for our young men in the
various branches of commerce, in and out of the country, if satisfactory
arrangements can be made to impart to them the necessary biusiness
educabion and training. Here also the experience and practics of Japan
afford us guidance and advice.  Higher commercial education has made
great progress in Japan during the last twenty years. Before the end
of the last centwry the cangidates who: zought advanced commercial
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education at the Tokyo Higher Commercial School exceeded a thousand
a year, though the school could accommodate a much smaller namber
then. Since 1901 Higher Commercial Schools have been established at
Osaka, Kobé, Nagasaki and Yamaguchi, and at the Waseda University.
In banks and other firms, graduates of commercial schools have been
employed to an increasing extent every year. * Formerly it was held
that no advanced education was needed i0r - a merchant! But to-day
stern reality shows that the management of any large-scale enterprisg
must be undertaken only by the highly educated.’ Expetrience in
Japan has shown that though in the earlier years, the talented youth
of the country sought places in official circles, as conumerce and industry
began to grow even those who had made a special study of politics and
law, not infrequently chose to enter the commercial world ; and I believe
that in ‘view of the industrial development which our reécommendations
foreshadow, if a College of Commerce iz establiched in every major
province of India, a number of our young lawyers, who find the bar
overcrowded, will be glad to take advantage of such education and become
efficient means of promoting the growth of industry and commerce in the
country.

Land Acquisition in relation to Industries.

Bection 39 of the Land Aequisition Act lays down that the prowi~
sions of sections 6 to 37 (both inclusive) shall not be Put in foree in drder
to acquire land for any company, unless with the previous consent of
the Local Government, and section 40 of the Act says that ¢ such con-
sent shall not be given unless the Loecal Government be satisfied; by
an-inquiry held as hereinafter provided,—(a) that such acquisition ig
needed for the construction of some work, and (b) that such work is
likely to prove useful to the public.” There is no appeal against an
order of the Local Govermment giving its consent to the acquisition of
any Jand on the ground that it is likely to prove useful to the public,
and complaint has boen made that the power given by the Act to the
Local Government has been misused. Iknow of one instance where
this power was used two or three years ago to acquire land to enable
the Young Men’s Christian Association to establish a club and recrea-
tion ground. The protests of the unfortunate house-owners whoe were
dispossessed were unheeded. It cannot be disputed therefore that the
section as it stands has been differently interpreted.. A remedy may
be provided against its being further misinterpreted by having the
expression “is likely to be useful to the public” qualified by an amend-
ing Act. Bub however that may be, I do not share the doubt whether
that Act can be fairly used by a Local Government on behalf of an
industrial company. I think it cannot be. .

Nor can I join my colleagues in making the recommendation that
the Local (Glovernment may acquire land compulsorily from’ private
owners on behalf of an industrial concern, even in the circumstances
and under the conditions gpecified by thera. The Indian Act is framed
on the analogy of the English Acts on the subject of the compulsory” .
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finaneial ‘assistanco to Industrial enterprises. Wearo all agreed that
the lack of financial facilities is at present one of the most serious

- difficulties in the way of the extension of guch industries, and that it is
necessary tliat much greater banking facilities should be provided than
exist at present. (We have come to the unanimous conclusion that
alotig with the other measures of assistance which we have to recoms -
mend, the “establishment of industrial banks, working on approved
lines, would bea potent means of removing these difficulties andiof
affording help to industrialists, and that such difficulties are of sufficient
national impartance to justify Government assistance. Yhe recent
establishment of the Tata Industrial Bank is a matter of sigcere
satisfaction.  But there is need for more institutions of the same
clags. And it is because we had not sufficient material before unsto:

. enable us to formulate a definite scheme for industrial banks, that we
have récommended that an expert committee should be appointed at
the earliest possible date

‘s to. consider what additional banking facilities are neoessary for the mmnl and. for
thoe current finanes of industrics ; what form of Government assistance and oontrol ‘will
bo required to cnsure their exteusion on sound lines as widely as possible thronghout
the country ; and whether they should be of provineial or of imperial scope, or whother
both these forms might not'be combined in a group of institutions working togéther.”

As the adequate extension of industrial banks will ba a matter of
time we have recommended a scheme to mect the needgexpenienced
by middle-class industrialists for current finance. . I'do not guite like
the scheme, as ‘it involves too much of spoon-feeding: “But'asit.is
professedly a temporary arrangement, I raise no objestion to'it.” T
only hope that its acceptance will not in any way delay the adoption
of & scheme of regular industrial banks, and that it will be unnecessary
to continue this temporary scheme very long.

If industrial development is to take place on'anything like the large
scale which our Report contemplates, nothing is more important than
that regular banking facilities should be multiplied manifold; and that
as early as may be practicable. To clear the ground for this it is neces-
sary to remove some misconceptions. Since the failures -of certain
Indian banks in 1913 and 1914, an opinion liag grown up in certain eir-
cle: that Indians lack the capacity to manage joint-stock banks. .- When
those failures occurred certain foreign papers held these swadeshs banks
up o ridicule. Thut there were mistakes both of policy and of inanage-
ment in the case of some of these banks is indisputable. . But these
migtakes should not be exaggerated, and they should not be made the
bagis of an indiscriminating eondemnation of Indian capacity for joint-
stock banking and for extollmﬂ the eapacity of.Europeans for sugh’
business. A cextain number of failures bas béen a common feattire n i
the mi(;ory of joint-stock barking, in England and America as well,
Fnglishmen regard the Bank of England, and with-pardonable pride,
as the greatest financial institution in the world ; and yet even that
institution—the-safest bank in‘the whole of the Umtnd Kingdom-—has
had its share of vicissibudes. “From 1819 +0.1870, the Bank of
England came o the verge of bankruptey every ten years” (History of
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the. Bank of England by Dr, Andreades, page. 401), while the list of
"Banks that failed 1 ingland is of enprmons length. . To méntion
- only: a-few, during the years 1791 to 1818 about a thousand ‘banks
suspended operations” in Bngland. - In the financial depression - of
1830,790 hanks went out of existence, out of ‘which *17 had -zever
paid any dividend. . “In the year 1862 the Limited laability Taw was
passed, and within the space of three years 300 companies were formed
“witha. pominal capital wof 504 million pounds, of which 270 failed -
“ ghortly‘afterwards. - This was followed by a' financial erisis in which 4
Clarge nuimbar of hanksfailed; and the greabest of them, Overend Gurtiey, -
with hah;htles of £18,727,917 closed its doors on the miorning of what
ig known 1 the hxstorv of banking in England, as the Black I‘nday
Other banks failed also. The es’mna’r,ed lmblhty of tho various failires
atnounbed 55 50 millions and tho losses wore also very great. Tn 1890
the. great {itm of Baring Brothers, which had helped ‘the Bank of
England ont of its difficulties in 1839, failed. "Have these ntmerous
failures Ted to any general condemnation of Englishmen as being unfit
tomanage joing- s’coek banks ?  'Why then should the failures of a few
banks statted by Indians lead to any such genem} inference being
drawn agaitish them %

Lot wanow burn'to the history of barking in Tndia. . Tho first joint-
stoek bgnk was started in. 1770 bv Messis, Aloxander and Co. It was
“valled the Hindustan Bank: It issued notes. - Theso notes, though not
réeognised by the Government, obtained a local circnlation which ocea-
sionally reached 40 or 50 lakhs. They were teceived for many years
at-all'the publi¢ officos in Caleutta,” scarcely excepting the treasury
itselt.  This bank’ failed in 1832. In 1806 whs established the Bank
of Bengal, but it received its charter of incorporation in 1809, The
Kast India Company consributed one-filth of the capital and. appoint:
ed - threo of the Directors. Since 1809, and more particularly” from
1813; whenthe Act was passed which removed certain restrictions from
Europeans settling in India, banking received a stimulus and several .
banks were cstablished. ‘ Between 1829 and 1833 wiost of these agency
hanges failed. " In 1838 a joint-stock bank named the Union Bank was
starbed. ~Tt-was iutended to afford in the money market that facility
which the Bank of Bengal pwing to its charter eould not afford. The
bande failed in January 1848, ‘although long before that it was known
fo be “in a hHopelessly insolvent gtate.”  The dividends it declared
and of which it made’'so great a parade were taken not from the capital,
for that had gone:long before, bnt from the deposits that people were
still: confiding “encugh to make.” ¥ The bank had indiscriminately
invegbed jn mdlgo and the Diractors freely helped.themgelves to the
“bank money.? " One Eaglidhi firm were debtors tothe bank of 24 lakhs
of rupees, one-fourth, of the whole capital of the bank, and another
firm had taken cash crodits o the amount of 16 lakha of rupees. There
were scandals connected with the failure of the first Bepares Bank in
1849, The Bank of Bengal itsclf violated its charter in the crisis of 1829-
32, The firgf Bank of Rombay swas established in 1840, the Bank of
. i)
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Madras in 1843. These banks were established under conditions similar
to thoso of the Bank of Bengal, with the East India Company ag'g
share-holder of one-fifth of the capital. In 1868 the Bank of Bombay
failed. A Commission was appointed to enquire into the causes of the
failure, The Report of the Commission, which was pubhshed in 1869,
ascribed the failure to the following causes :—

¢ (a) The Charter Act * which removed many restrictions contained in the formel‘

Act and permitted the Bnnk to transact business of an unsafe chagactel s

“ (b) *'The abuse of the powers * given by the Aet ¢ by weuk and unpnnmpled seore-
tariey’;

“{e) The nogligence and incapacity of the Directors ;
(@) The vory oxoeptional nature of tho timoes,”

8ir C. Jackson (President of the Commission) aummed . hls views
on this point in the dictum that—

“ The groat lesson the failare tanght was that banks sLould not lend money on pio:
migsory notes in a pinglo name or on joint promlssmy notes, when all tho partics were

borrowers and not any of them sureties for others.’~—(An Account of the Presidency
Banks, page 81.)

1 draw attention to this with special reference ‘on the atatement'
contained in paragraph 284 of our Report that *“ we have received
evidence in favour of a relaxation of the restrictions of the Presidency
Banks Act, which prevent loans from bemg for longer than six months,
and require the security of two names.’

Another bank of the same name with similar rights, but this time
without the contribution of the Government was starbed in the same year
in Bombay. Tt worked well till 1874, in which year appeared a famine
in Bengal. The Government balance at the Lank was one crore, and
it was intended that 30 lakhs might be drawn to purchase rice from
Burma for the purposes of relief in Bengal. - The Bank was unable to
pay the money, It did not close its doors only becavse the money was
dueto the Government, This incident gave rise to the Reserve Treasury-
system, which dates from 1876. TIn this year was also passed the Presi-
dency Banks Act which imposed important limitations on the Banks,

Of the seven Furopean banks that existed in India in 1863, all but
one bave fafled. That one is the Allshabad Bank. About 1875 five
new banks were established. Of these only one, vz, the Alliance
Bark of Simla, Limited, the Punjab Banking Co. having been
amalgamated with it, survive. Amongst those that failed was the..
Himelays Bank, Limited, which stopped payment in 1891. Besides
these ]omt»stock banks, the big banking firm of Sir George Arbuthnot -
failed in 1907. The Bank of Burma was established in 1904. It failed

. in 1911. When it failed it had a working capital of a crore and 19
lakhs, It was found that one-third of the working capital had been
advanced to a firm in which the Directors wete interested. 'Last of
all came the failure of the Bank of Upper India. Indians were ‘not
rosponslble for the managemenb of any of these banks. They were
all managed by Europeans.

The history of the Indian banks for which Indians were x‘esponelble
ig neither so long nor so eventful. Tt'goes bnclr only to the year 1881



in ﬁhich yeat the Qudh Cormarcial Bark was fovided

t was followed
by some other small banks, . The Punjab National Bauk was cstablished
in: 1894, . Both these banks have carried on thvir business without
mtelru_pblon The Pogple’s Bank of India was founded in 1901, - When
it closed: ity doors in 1913; it had nedrly a hundred branches in various
places, mosily in- Upper India. The' etlier ill-fated -institntion, the
Ampitsar Bank, wasg started in’ 1904. Tt failed in 1913,  With the

“year 1905::-the year: of the [)-]-!t‘tloﬂ. of Bengal—began an ora of new
swideshy indigenous activibies in India and from 1906 there began to be
established banks lirgs and-small all over the country. These tofallod

T476 1w 1910, The ‘most imiportait of those were the Banik of India and

_the Indian Specie Bank; startod in 1906, the Bengal National Bank and
the Indian Banl of Madras i 1907, the Bombay Merchant Banlsiand
the Credit, Bank of India in 1909, the Kathiawar and Ahmedabad Bank-
ing Corporation in 1910, and the Central Bank of India in 1911. - Of
thu elevén important -banks: staited sines 1901, six collapsed duzing
1913-14; - But taking large banks and small, in all- about two doxen
Indian banks failed. - Though the fuilure of cven one bank is'a matter
for regret; two dozens oub of 176 canmob b said bo bea very large number:

=" 'There is no doubt that in soriie of the banks that failed thors was a
fraudulent  manipiflation’ of ‘accounts; ond that in. ¢thers large ‘sums
of ‘money wege advaneed t0 enterprises in’ which somo of the direetors
were: interested. * There were also mistakes of policy, as fo®instance;
in the financing of long-term business with short-term deposits, and the

“ginking of far too great & proportion of these funds in a single industry.

" Bub £hb blie, failures wers die more bo these eauses than to dighdnesty

and fraud is attested by the fact that the number of criminal prosecu-

tionsg in connection with these failures has been cuniplcuously srmall,

Reoardmﬂ the failures in ghe Punjab; Pandit Balak Ram Pandys,
Audltor of Aceounts, Tghore, said in hlb wrltte; evidence submitted o
ud =

5 Indeed whett we compare the recent bank and’ industrial failures in the Fanjab
-with stmilar iheidents'in oblier countrics, wo are astonjshed at the comparatively smalt
propartion of cudss in which the failures in ouroass were due to: dishanoesty or sélfshusss.
The price. We liave paid for our inexperiénce is undoubtedly heavy; ‘but. it'is by no
nidang heavier than what other conntrics have paid beforeis. If we have only learnt the
lesson: which. the disasters of - the lagt four years so impressively teach, there is surely

-'no .room for despondency.”

In pursuance of a recommendation contained in the pre,hm'uary note
on the scope-of enquiry by the Indian Industrial Commission, s Com-
mittee was appointed by the Punjab Provincial Industries Committee
o examine and report-pon the causes of the recent failures in financia
and industrial énterpriges in the Punjab. Their roport throws much

“yaluable Jight ilpon the subject.” The Committee sard :—

** All the evidence produced-before us.insisted on: the want of husiness knowladgo

‘and-‘oxperience in company promoters, managoers, and staff s o primary cause of failure,

There were fow competent managers, ‘'whother of banks or of industrial conceras. Con-
Bseguently ezregious blunders wore maide, and some of the so-called dishonesty scoms u
usvery likeignorance 5 much of it wasdus to suxiety o olowk Tossca.””
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Afber describing the defects and mis‘t.‘tkeé . o[ the banks, the Com-
mittes said :

Liest, howevor, it should be imagined that fhe qmbu of swadeshi bankmg and
mdustry was' altogether rotten, we must haston to point out two relieving features’s
{z) in the first pl.xce the survival of the Punjab National Bank showed thata purely
Indian directotate and stafl were vapable of steoring a bank through ciroumstances ag
trying as ever any financial institution had toface’ (b) and again the fot that soveral
banks, as tho following stabenient shows, have paid in full, and ethors aré likely to pay,
is.gvidence that by no means all of the banks were inhercntly unsoupd:?” .

( I omit the statement because I understand. that: much niore has
been paid up since June 1917, when the Committce made their report.)

The Committee summed up the result of their inv estlga.tm‘n a
follows :—

‘“Thus, spoaking generally, our fecling 18 that the collapse can be reierrul to Lwo
fundamental causes :—

{1) The inexperience, and the defects of the machinery,inevitable to the starting of
every new vonburo ; £

(¢3) Tho lack of palliation or romedinl action such as Government itselt, or giasi-
Government agencics, i.¢., a Stute-supported Provineial Bank, might supple.””

Indians need Government Support and Education in Banking.

This brief review would, I hope, make it clear that there is little
ground for any geveral disparagement of Indians in‘the matter of joint- -
stock bunking. IL shows thié if Indians receive (&) the sate sympathy
and ‘support from the Government which Buropeans have received
through the Presidency Banks, and (b) if they 8lso receive the nodessay
measure of education in modern banking, Indians will give as good an
account of themselves in this branch of tmportant national activity as
any other people have given, Ag regards the first, T.would strongly
recommend thab the question of a Central State Baiik, having branehed
in every Province, should be taken up atan eatly date. The l’re‘ndanty
“Binks have rendered inestimable service to Kuropears in ca.uymg on
trade and commerce with India. They ceannot undes their exlstm(,
charter help industrics.” There lus also been a. complaint that even in
matters of such loans as they can advance, and do advarice toEuropeans,
these banks do not, easily accommodate Tndiang.” This complaint-found
strong expression at Luhoie.  The Official Commiittes of Lahore t0 which
reference has béen made before, said in their report o

““ During the crisis there was no co-oper: M\ou betwocn the Indian banks themselves;
or between them and the 1nglish banks, or between them and the old-fashicried Indian
banks., Woe attach peenliar slgmﬁcance o the atatements made by witnesses as to the
position of the Bank of Bengal.  While the fact that the Punjib National Bank lias been
received on the clearing hstﬁonly however,: after surviving the erisis—shows thatat
present good relations do oxist and that there is futare posslbllzby of ‘better, yot tho
absence of a provineial bunk probably meant the downiall of sound banks which might’ ™
have becn saved, -The Bank of Bengal is too big, not losal it ity syrpathy
provineial conditions, and not ptible, to. the infl of ‘the Provincial:Govern-
ment. ~The Lakore Branch was willing to h"lp and made recommendations to. Caloutts,
bt these were rejected with curbness, and-hot even on the deposit of Government paper
would the Banl of Bengal consent to advance money to-the Punjab National Buukp

When the Governrnent withdrew the ri.ght of issning nobés from the
Presidency Banks in 1860, they agreed to help ther by allowing the use
- 888 e '
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of “public balances. Tn a Finance Department msmorandum of 20th
Decanber 1860 o the Bank of Bengal (quoted by Mr. Brunyate at page
81 of his**“ Accoiunt of the Presidency Banks ") the extont to-which the
Government aduibtéd: the obligation to compensate the Banks for the
Wxthdrawal ‘of the Tight of issiie was mri od ag below &

*“The B:mk {of Bengal) ecatmot boadnitted to have any claim as.of right to conipen-

kation, butthey: are certainly in m position descrving of much consideration and one. in
wmch thoy. may equitably look forall rcasmuahle support on the part of Government.

Government agreed to compentate them by giving ther their cash
“balances W'L’chout interest, to the extent of 70 lakhs to the Bank of Bengal
and“50 lakhs o the Banks: of Bombay and Madras. In practice the
Banks have been allowed to enjoy the use of much larger balances during
the decades that have sinece passed. But as Mr, Brunya.tc pointy out_
in his book at page 99 -—

* Long beforo 1876 the Secretary of State had come to the conclu»lon that tho Banks
had'been’ suﬂicwnﬂ) coinpensated for the loss of their note issue.”

It is high time therefore. that the Government should cease to place
public' balances with the Presidency Banks and that these balances
shonld-be keptan a State Bank; the benefits of which would: be available
to a larger public.

== The proposal for & single ** Bank of India ” to take the place filled by
the-threc Prosidency Banks was-before the Government bétween 1860
and 1876, “But' no decision was arrived 4t on the subject.. The ques-
tion wag taken up. by the Royal Comuwission on Indian Finance and
Currency. - They expressed no final opinion npon it, but recommended
that it ghould be-taken up at-an early date. " They said in paragtaph
222 of their Report +—

“We rogard the quostion, whatever decision may ultimately be arrned at upon it,
a8 one of great imporgance to Tndia, which deserves the cateful and carly consideration
of the Secretary of State and the Gm ernment of India. ~We think, therefors, that they
wWould do well t0 hold-an inquiry into it without, delwy, and $o appoint for this purpese
“a small experb body; represontative both of offieial and non-ofileiul experience, with direc-
tions to study the whole question in India in consultation with the persons and bodics
primarily interested, such as the Presidency Banks, and vither to pronounce definitely
against the desirability of the vetablishment of a Btate or Central Bank in India ot the
preaenh tioic or to submit to the authoribies a concrete scheme for the estabhshmenb of
such a banlt, fully worked out in allits deétails snd capable of immediate application.”

This  Yecommendation wag made ia 1914,  The consideration of it
was postponed because of the war. [ can only express the earnest hope
that it will be taken up as early as may be practicable. 'The interest of
the country demands the eaxly. creation of an institution: which will at

- onée be the contral veservoir to which all public balances. should helong
“and the ‘central fountain which will feed all Irultful national activities -
“~throughoiit the ¢ountry:

Nob. the least important advantage of the establishrment of a State
Bank will be that -‘adequate facilities will he provided for training
Indians in banking work. The need for such training is obvious. In
pa,tagruph 282 of the Report my colleagues say i—

4 Buttherais inndis us piedont a lack of trained bank employés, owing bo the absenie
i tua past of faciiities for comimersial edueation and of any regular sy stem of trainiug
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Indisns it hanking worlk, while the counbsy folle do not yoh realise the ad vantages o
themselves of organised bunking. ~ Tor theso veasons, the oxbension of banking in the
mofussil has been slow. - Whore, as in tho-case of the Punjab, too ripid progress: was
made, it was attonded with grave risks and followed by disaster, - There was mismanage-
ment ab the headquartors of the banlks, and many of the branches did littlo Lut receive
deposits.” .

The opinionof the Lahore Committee, which T have quated: above
also emphagised the need of promoting a knowledge of banking businéss.
Here again I would draw attention to the marvellous developmerit=of
banking in Japan.' At tho time of the Testoration in I868-“ignorance
coneerning the methods of foreign finance, or of banking; or of joint-
stock companies was universal, although Japan was not entirely without
some financial machinery.” * National Finance and economy were
Bothi in a perilous condition.”  “ The Japanese had not heen accustomed
either to the combination of capital or the formation of corporations.

They had undertaken cvery enterprige individually, and the finsncial -

husinesses which then oxisted were not in o prosperous condition.”
“As early as 1870, Mr. Hirobami Ito (afterwards Prince Ito), of the
Financo Department, memorialized the Government ‘that-the proper
management of finance and economy was the foundation upon which
the State affuivs must be conducted, and that unlesy sound institutions
were established for this purpose no good administrative Tesults could
be attained.” At his suggestion he was sent in the same year to Aperica
to study financial institutions and their working.  And 83 the result
of his ohservations he submitted to the Government the following three
propoiitions se— . . .

* First, the standard of currenoy should be gold ; secondly, bonds should be issued

for the convorsion of thoe notes ; thirdly, P should be established for the purpose
of issuing paper money.” - -

After much discussion of. these and certain. alternative proposals,
regnlations were drafted in 1871 and promulgated with the sanction of
the sovercign for organising National Banks.. The first National Bank
was established at Tolkyo in 1873, and bogan business in less then ten

months. It is not necessary for me to.trace the history of bankingin

Japan further than to say that there are now five kinds of banks in
Japan, viewed in relation to the line of business respectively followed;
vi, (@) Home trade, (b) Foreign commerce, (¢) Industry, (d) Agticulture
and (e) Colonisation ; and that in 1913 the total number of these
banks was 2,162, of which 2,100 represented ordinary and savings
hatks at the cnd of the first half-yéar, and 52 in number of. gpecial
banks at the end of the year. The paid-up capital .of those hanks
amounted in 1913 to 486,188,271 yen, the reserve find to 139,109,917
yen., the total deposits to 10,811,884,300 yen, ’

In “ Fifty Years of New Japan 7 (by Count Okams, Volume T, page-

532) Baron Shibusawa,.the President of the First National Bank, con-
cludes his chapter on the development of banking in Japan as follows ;—

* Belore consluding this essay the writer cannot refrain from expressing his profound
grbisfuction at the fact that the small spring of banking businesy, which had lcon so
insignificant ab bho time of bho Restoration, has, by,a gradual process of ac:retion, beooma
a broad, navigable river, as it is now, and his eonvietion that this is the result of having

.
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fullm?-eti tho expple: 0[ Luropc&n and Amaucan nations, o which the Japaneke. are

“o miuch.indebted,  Again tho Jepansse are very. gritefnl for the valuable services of Mr.

Aloxander Allan S)h:md now a-Direetor-of the Paris Bank; Londpn, who caine to Japan

b the initation of Hiie. Issue Departmentiin 1872, acted as :Adviser in barking fo that

CDepirtmont; wrote valinable hooks on ba,nkmg, instructed young Japanese in t}mb ling
and thus pay ed the way for the develop t of banking businéss in tht country.

Tndm wag far abead of Japsm in 1874, - She stands far hehind Jdpd.n
to-day. - No doubt banking in Indfa to-day is farin advance of what it
s wag i Japan in 1872 But i ib s to develope s it shiould, I'would recom-
mend that the Government of Indis should do even now whit-the Gov-
erument-of Japan did long ago, we., take definite steps to impart the
best ingtructions to voiing- Indmns i bapking threugh the best teachers
it gan ‘appoint. - Jven if  State Bank should be slow in coming, the
Prosidency Banks and. othér banks which. receive help frem Govern-
thont, should be asked to take in & few lndl’x,*1a—~p*eknb) graduabes
ofw College of Comutierce—as apprentices for higher training in banking.

Provmclal Deparfients of Indusiries.

I agree with my. colleagues.in recominending the creation or develop-
mient of provineial Dcpartmeuts of Industries, sub]ect to the reservations
noted.below i—

(1) Report, paragraph 306 (c) “1 think thab the control of technical
and - inddstrial education -should not be placed under this department
but -either under the Department of Bducation or under a committee

#jointly- appointed by the Departments of Education and Industries.
In my . opinion: this arrangement will secure that both the theorotival
and’ praotical sides of technical and industrial education will ‘receive
sufficient attention. i

The proposed multifarious other duties of the Director of Industries
“will leave Litm fittle time to direct the work of education. 1tis contem- °
plated (paragraph 831 of the Report) that the Deputy Director should
Inspeet institutions for technical education: - It will nob make. for'effici-
ency ifthe Director is niade responsible for duties which hewill évidently.

* not be-able to. perform.

© 2. Roport, - poragraph 3071 think tha.t agricultuzal engineering -
hould be winder the control of the Director of Agriculture. Agrlcujtuml
eoring will not be confined.to « putting in powet plant fot agrmui-
al ok ” It will include questions relating:to drainags and irriga-
T quesmons are of far greater mq)ortanee than the mecha-
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4. Report, paragraph 313.—The salaries which have been proposed for
the Director and the Deputy Director have evidently been proposed
from the point of view that these officers will be Lmopeaus In my
opinion tho galaries should be fixed from the poiut of view that they
will be Indians, and it shotld be provided that, if a Buropean is imported
from abroad, an extra allowance of 25 per cent. above the salaty shall
be given him. I would suggest that the salary of the Dxrector should
be Rs. 1 ,000 rising to Ra. 2,000. o

4. Report, paragraph 314.~~The salary of the Deputy Duecto.t should
rango from Rs, 500 to Rs. 1,000.

5. Report, paragraph 317 —The salary of Cirele Officers should range
between Rs. 200 and Rs, 500.

6. The strongth of the staff should be detormined after the Divector
and Board of Industries have been appointed and have submitted a
definite programme of work.

Imperial Department of Industries.

Report,.paragraph 321.—1 agree with my colleagues in recommendinug
that Industry should have sepamte wplussntatwn in the Exccative
Council of the Government of India.

Paragraph 322.—But I venture to doubt the necesdty ox dmimbif(ay
of the proposed Indian Industzies Board. My oollc&"ues have described = -
the duties for the performance of which the Boaxd is, in their opinion;
needed. They say :— -

(1) “The Imperial Deprmmmt of Industries would control - the
administration of the various Acts with whick dt 18 concerned. ~—Th(>
Member for Industry, with bis Secretariat, will certainly not require
2 Board to help him to do this.

(2) “ And (2t) would be responsible Jor the gemeral direction of the
accepted industrial policy of the vountry, cluding technical and tndusivial
education.”—Eyen without any reference to the expected devalution of
power to provincial ‘Governments, the Member for Industry will not
require the assistance of a member of the Board to perform: this duty
either. The Mcrober for Hducation performs a similar duty in regard
to education. In paragraph 352 of the Report my colleagues state what
they expect to be done under this head. They say i~

“ Under heads 9 ancl 10 (kuuoumgement of industrics, advice to Local Gm’ex-nmenis. %
and ind 1and ion), tho only expendi incurred by the imperial
department would be in respect of the sﬁaﬁ of visiting experts, who would work directly

under the asptopnate ber of the I : Board, The a of work among.,
these should be effected by one of them, who might be- styled Senior Visitor. The

inspectors would he mainly concerned with industrial sohools ; the inspection on behalf - -

of the imperial dc;ipartmenb of the higher institutions would be largely purformud by
members of the Industries Board and other high echnica) officers.”

T think the proposal to appoint these 1mpena,1 wsxtmg experts, :

" entirely lacks justification: They will be like the fifth wheel of a coach.

But however that may be, all that mémbers of the Tndustries ‘Board are

expected to do, in this direction is to inspect” the Ingher institutions.” .
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These 1nst1tut10m will be under provmoml (xovemmen'cs “They ate hot
Tikely %o suffer for want of sach ** superior”” inspection, and the Member

- for-Industry may be' expected.oceasionally. to- honour them by & visit
“when he is out on tour.

(3), “The remuining duties of the d m,;ua,m:uu would cansist of the 1'niiia‘-
tion and yunning of any wrperial pioneer and research fadtories that may
" pe-needed.—1In paragraph 356wy colleagues say i—

© g instances of experinental factories which could bo wore appropriately statted by
jmperia) agericy may. bo cited () glass works, an aceoniit of the range of experts needed,
{8y wood distillation, which would yield zesults of very general 1pphca’mon, and should be
applied 0 number of differént species of brevs, " Tt would be for theTndustries Bosrd to
decide on the best site for the factory in eacl case, and to determine the exacb obj ety of
the experiment which should be placed in charge df a suitable specialist.”

1 do niot. see any reason Why both these suggested factories should
not, be started ag provincial undertakings in any provinee where condi-
tions may; be considered to bie suitable for them. -~ Bub assuming that they
magy be ‘started as imperi ial factories, surely the Member for Tndustry,
acting oxt expert epinion and advice, may be-trusbed to sanction such an
experiment without the ‘assistance of the proposed Board.

- H4)  The mandgement of full-scole Governinent factories: »»Prcsuma.bly
each such factory will have ity manager or superintetident. When many
pecl hayge been started, the need for appointing a general superintendent
ofsuch’ factories may be considered.  But & hwhlv=pald officer, like. a
niember-of the proposcd Board should not be required in. connection with
this work, :

(8). The Jraming of schemes for asm'sting private enterprise of a.class
for which an tmperial. agency would be vequived ”—The Moraber for Tus
“dustry should be trusted to do thig, when it becomes necessary to do it.
It should be left generally t6 the provincial Governments to assist private
entérprise whenever it maay be held to be desivable, " The policy should,
i1 my opinion, be to avold creating o class of enterprise for which an
lmpenal agency would be 1cqmlu1
, (6) " The supply of stores.”—For this a very large -perhaps unduly
: ;la,rge-—— staff congisting of a Controller Geueral, four Deputy Controllets,
seven Assistant Coutrollers; six 1nspectols, 20 Assigtant Inspectors, and
a Supervisor of Stores Coubracts is proposed. . It does not seern that-any
‘voom is left for work for any member of the Industries Board here.

(T) *“The eollection and dissewanalion of commercial and sndustrial in-
formation.”~For-this also there is a sepurate highly-paid Director, and
it is proposed. to.give him two highly-paid Deputles for Calontta and -
Bombay.

(8). “And the direction of such smmlzf ¢ and techwical services and
departments a8 come wider ts control.”—Ivery iraperial service and de-
partment. which ‘may be - constituted will have its appropriate head.
With such head it should require little divection from. outside. Such
direction: and general control as may be desirable can be exercised by the
Member for Tudustry: .
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Hor all these veasons I think the creation of an imperial execuiive
Board of Tndustries is not necessary, - In my opinion an advisory Board
should be constituted here also, as it will be in the provinces.. It may
consist of members laxgely elected by the Legislative Council and partly
nominated by the Government. This will mean a suving of over 2 lakhs
a year in salaries alone. But not the least important advantage of

dropping the proposed Board would be that the Member for Industry. .

would not be left without the charge of any specific branch of work, ag
he would be under the proposal of my colleagues (paragraph 323). The
diffienlty that my colleagues have felt in recommending wheve toslocate
the Board of Industries (paragraph 328) strengthens the doubt about: its.
necessity. They say :— We feel compelled to recommend that the
headquarters of the Board should be with the Government of India.”
They . “ fully realise from the unsatistactory experience of the past, the
imperative necessity of keeping the activities of the Board in close $ouch
with the industrial life-of the country.””  But they think *“ that this need
will be largely met by the fact that the officers controlling the various
departments under it would be working in large industrial centres, while
the members theiselves would also have had -considerable” industrial
expedience and would tour regularly.”  They have also found it ** difficult
to select an industrial centre as the headquarters of the Board, without
introducing a bias that might react unfavourably on other centres.”

.

My colleagues therefore reconciled themiselves to the ideh that tie Todidn |

Tndustries Board should be moving up to Simla und down to Delhi every-
year with the Government of India. But this does not seem to me Lo
be a husiness-like arrangement.

Direction of Chemical Research.

T am donbtful as to whether the general direction of chemical vesearch
should be left to the Imperial Department of Industres, (Repory, para-

graph 324.) Inmy opinion it should be vested in the Faculty of Chemig:

try of the Chemistry Department of the Imperial Polytechnic Tustitute,
which T have recommended. It seems to me anomalous and unscientific
to entrust the direction of scientilic research to an executive Govern-
ment machinery like the proposed Timperial Deparbmentof Industries.
I fear that the * distinguished chemist,” who may. be attached to the
department, will develope in him more and more of an executive head
and loge more and more of the scholar. - At present & chemist who has
completed an investigation is himsolf responsible for it and free to publish
it. In the geheme proposed this fresdom will be talkeun saway from him.
The judgment of the Chief Chemist will decide whether the result of any
particular research work may or may nob be published.

This is the age of specialisation. In order to achieve the highest -

distinetion as a sclentist - a man must specialise in some particular branch

of science. It will be difficult, if not impossible, to find a chérgist, who

will be equally strong in moré than one branch of chemistry. Generally

gpeaking, the Chief Chemist will not thevefore be competent to pass final

judgment upon research relating to any bramch othier than hisown. Dr.
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Bogo must be the judge of Dr. Bose. .It would be impossible for a man

« Iike him to work, when an official, however eminent a gefentist he may be
i his own pavticular subject, will have tho power to rejeet or accept his
work. : | )

“Tri the note gubmitted to ug by Mr. Puran Singh, of the Dehra Dun
Foregt Research Institute, hie has put forward a strong argument against
regearch under:the control of an administrative officer. The consider-

*ations urged by him merit attention. He says1— 4

i (ILScienﬁﬁc‘ and industrial research when carried on by Government - depart-
ments, does not-become as popular as it would be if it were assoviatéd . with the
Universities.

“7e.(2) The work of the University professor, unlike that of the Government official, is
open o public eriticism and valuation not enly at the hands of laymen but before the
- other Uttiversities of the world. - Thig accounts for the high standard of University woik,
-a.standard which it is the pride of the professor to maintain, not only for the'sake of his
“own good nams, but for the reputasion of the University to which he belongs.” A Govérn:
ment official, on the other hand; has to keep a limited circle satisfied with his work,
and his reputation when once made in that: circle, rans Jittle risk of being marred, as he
is snfeunder the protection of his offtcial seat:

< (3)- Up o this time in no ‘country which encourages scientific. research has it been

possible for any one to aspire to the dignity of a professor of a University without having

first risen through the ranks of student and assistant, . On the other hand, in thiscountry

we, sec young meén fresh {rom Universities appointed direct to responsible positions of

* rescarch and: educationsal work, and the stimulus for ever-increasing effort is in most
eases Tacking,

{4 Rescarch worlk by the agency of a Government department as.such does not
catrry sufficient ‘weight with the scientific bodies of the world.

_-“4(5). Tho research officer should be in the nature 6f a démocratic public man rather
than a Government offigial, who is bonnd to become by the very natare of his environ-
ment somewhat of an antocrat.

¢ (6) ' Many. public research institutes that have recently sprung up in this country
indicate a desire on the part of the people to be rid ‘of official control in order to carry
on régesrch as independently ds is at present done in the Upiversities of other gountries,
Thongh the desice is thus indicated, yet all work in this direction is waste of energy -if
there. exists 1o cleatly defined and harmoniois do-operation betwéen CGovernment and
thesd private instibutes, Such institutes dre bound to starve finally through the laclk
of the University atmosphere, and the authority and resources, us distinet from eontrol,
of th&€ Government ab their back. "The Universitics of Tokyo and Kyoto have both the
Govertiment and; throngh the Government, the people at their back:

»-44(7) Bdueation when given in ecclleges run. by a Government department such as
those of ‘Agriculiure and Forests, as distinguished from colleges affiliated 40 Universities,
does-nob tend to efficiency. The teacher therein is neither properly responsible t6 the
students and the public nor to the Government. This is beeause the Government has
no means of judging the ability of the professor as such. The fact that ne Governient
seleetion till now has proved a failure in résearch or in imparting seientifie education is
dae to Government having unwittingly lent to them an authority and-position which
canges men of average-attainments to appear as geniuses,

(8} And lastly, it isa fact thot no ecountry in the world has followed the procedure
adopted in this country for organising scientific and industrial research,  This point is
well illustratod in-a recent numbor of ¢ Nature’ by Mr. Hugh Robert Mill in reviewing
a fote.on an enquiry by the Government of India into the relations hetween forests and
atmospherio and soil ‘moisture. Heé says :—* To our mind the méthad adopted could
produce 0o better Tesult than it appears to have done. In a séientifie problem: such . ug
Was set forth, the -only function of the Btate seems to usto be to decide that such an

.enguiry shall be carried out ab the public expense and that every facility for obtaining
date shall ‘be given by au‘nt.he departments and all the Government goncerns, local and
. eentral. It should then be handed over to a competent man of solence, sot free from all
other duties and supplied with necessary assistants. His report, when compicte, will be
anghoritative and” epoch-making, if not final, and incidentally his own reputation
would be-made or:marred by s handling of the faets, The fotul expenso would

845




-

probably be no groator and the labour of many public servants would not he divarted
from the work for which they wero frained,”

'Phis‘commint emphasisos exactly the point I am attempting to bring to your
notice, wiz., that ssientific resoarch mush bo independent and in the hands of the best
possible men,"”

1 would therefore recommend that the control of regeareh should be
left not to the Imperial Departwment of Indnstries bub to the Dhperial
Polytechnic Institute, if it is ostablished, or to a Seience Council elocted
by sclentists working in'the vatious Universities, Colleges - and other
scientific institutions in the country. The Departinents of Tndustries,
both provineial and imperial, shonld commiunicate their sugdestions
for research to the Institution or Council, and encourage the application
of the results of researches made to industries so far as they can.

The Organisation of Seientific and Technical Services. The Indian
Chemical , Service, The Imperial Industrial Service.

In proceeding to discuss the important proposals of my colloagnes
in relation to the subjects noted above, I think it necessary to recall
that the Commission wus appointed © to examine and report upon the
possibilities of further industrial development in Indis and to submit
its recommendations with special reference to the following questions -

{2} whether new openings for the profitable omployment of Ingian capital in cogp-

meree and industry can be indicated :

(8) whether,” and, if so, in what menner, Government. can usefully give direob
o encouragoement to industrial development-—

(4) by rendering technical advice more freely available ;
(#4) by tho demanstration of the practical possibility on a commercial scale of
particular industries ;

(#4) by affording, dirdetly or indircetly, financial dssiatance bo industrial entet-
Pprises ; or

(in) by any other moans which are not incompatible with the existing fisea}
policy of the Government of India.”

In concluding the resolution appointing us, the Government of India
expressed the hope that the Commission would “ find it possible to place
their report in the hands of the Government of India within 12 months
from the date of its assembling in India.’* This as well as the terms of
our reference would show that we are expected to make recommenda-
tions as to openings for the profitable employment of Indian capital
in commerce and industry, which could be carried out at an early date.

Chapter IIT of our Report which gives.a summary of the industrial
deficiencics of India, shows how various and how great are the openings
in which Indian capital can be employed.  We say there :—

“ The Hist of industries. which, though their products are essential alile in pease and
war, are lacking in this country, is lengthy end ominous. Until they are brought into
existence on an adequate scale, Indian capitalists will, in times of peace, be deprived of a
number of profitable enterprises ; whilst ia the event of a war which renders sea sransport
impossible, India’s all important industries will be expesed to the xisk of stoppage, her
congumers to great hardship, and her armod forces to the grestost possible danger.”

But a3 my colleagues say at page 4 cur Report™-

“although much information of technioal and industrial value will be found in tha
svidence of some of the expert witnesses « « we'have concontrated our attention
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on the machingry whicli we-propose should be set xip to-effect indistrial developniont
generally rather than on-the parfiowlar industries to be improved. - This rachinery
will;'we helieve, do what is needed for all indngtrics and it wonld be useless for us-to
atbemipt. o, fmme detailed recommendations for which fechnical enquiries by cxperts
are required.”

. With due deference t0 my. colleagues, I think that we have concen-
trated teo much afiteution on the machinery which has Heen proposed
and yet, I-fear that, excepting the provincial and imperial Depattments
&f Tndustries, the machinery proposed will niot promote industrial devel-

" opment as rapidly as the cireumstances of the situation require, " The
scientifio and. téchnical services which they. recommend: will,- on . their
own 'showing; take somie time to organise, the industrial researches which

-they wish to proivote, will talre some time to bear fruit. In my opinion
the immediate requirements of the country in the matter of industrial
developriient, rcq\me the adoption of measures which will bear ‘fruit
more speedily. “ -

There are two clagses of industrial enterprises which can be taken
up in this conntry. - The first class, and this is by far the larger class,

* consists of those which can be started by the importation of machinery
and experts as first managers. . In this class of work we have to imitate
andnot to initiate. Ay soon as the provineial Departments of Industries,
with their “Advisory Boards, have heen constituted in the provinces,
theg shotﬂd decide; with such expert advice as may. be necessary, what
industries"of this olass can bo started within the province, and ghould
mvite and -encourage Indian capitalists by information and technical

"assistance to-organise them. It'was the adoption of such a counrse-that
enabled Germany and Japan. to achieve rapid industrial development.
Sir Frederick Nicholson urged the adoption of thiz-course on us in’the
following pagsage n hig note -

“On'the whole, thert, T consider that the best way both for starting selected industrics
in India and for training the future managers is, after the fashion of Getmany and Japan
and other countiies, for the promoters, whether Govemment. or private, t6 draw liberally
on Great Britain, ete., for Teal experts as first managers of any projected industries ;
then to stlect young men, preferably men alrcady trained in technological 1nsututlons,
and to put them through close disciplined, industrial and businoss training under these

experbs till ‘they are fitted either to start on their own accoumt or as reliable business
managers to eapitalists.”-—(Minutes of Evidenos, Vol. 111, p'xges 386-397.) .

Mr: Chazles Tower algo says —

«Tn the manufactute of sheel ware und of machinery, Germany is usdally credited;
not without jusiice, with being rather an imitator thanx an initiator. Her great success
in this lirie has beex-achieved by t]m rapidity with which  Germany had adopted the
improvements invented elsewhere —(Germany of to-day, Home University Library,
page 173.} .

- This iz also the course which was adopted by America.  Up to 1860
America had madg little progress in developing the manufacture of steel.
In 1862 Park Brothers and Company imported the biggest crucible steel
plant of all upto that time, and imported also several hundred English
workmen to ensurd success. Sinee bhen the progress of the steel industey
thers has been phenomenal. In 1860 the output of pig iron in the States
wag only 0-8 million tons, and of steel nil ; by 1900 America wag pro-
dueing 137 milliong of tons.of pig iron and 10-1 of steel, and in 1913

. 47




while the production of pig iron amounted to 10-3 million’ tons in the
United Kingdom, it amounted to 31 million tons in the United States.
Last but not least, we have an eloquent illustration in India itself of the
soundriess of this policy in the suecess of the Tata Iron and Steel Works.
The works were organised with the advice, and have been carried on
under the supervision of the best experts imported from abroad, ind they
have been a conspicuous suceess. This, therefore, is the right policy
which should be followed in regard to the many other industries the need
for which has been pointed out in our chapter on the industrial deficien-
cies-of India. Raw materials and labour abound, capital exists and
only wants organising, the home market is extensive, the machinery . -
and the expert can be imported, the profits to the Government snd the -
people will be considerable ; all that is needed is that the Goyernment
should whole-heartedly lead and assist Indian capital in organising the
industries.

But to carry out industrial development in this wise 16 i essential,
as Mr. H. P. Gibbs, the General Manager of the Tata Hydro-Blectric
Supply Company, so well put it in his written evidence before us, thats-

“no man should be imported into India unless he is a recognised expert in his parti.
oular line. -He too should be engaged on short-time contract and made. to understand
he is being engaged and paid to teach our local men justas much as to introduce and
onrry on hig work. The young man from.abroad who is educated bub inexperienced
should not. be brought to India and allowed to get his practice here” - e .

The industries which will be so started will be the bést practical

schools for training our science graduates as recruits for the proposed
imperial sexviees. ’

Provigion for Scientific Research,

The second class of industries consists of those for which some re-
search work is needed. T fully agree with my colleagues about the need
and value of such research. I recognise that, to barrow the’language
ol the Committee of the Privy Council, “ effective research, particularly
in its industrial applications, calls increasingly for the support and
impetus that come from the systematised delving of & eorps of sappers
working intelligently, but under orders”” I am therefore not opposed
to the idea of ereating an Indian Chemical Service and an Tmpoarial
Industrial Service at the right time and wnder the right conditions,
But I regret I do not agree with my colleagues as to-the time when,
and the conditions under which, these services should be organised.
In my opinion our fixst duty is 10 create the material for these services
in.this eountry.. One important means ‘of doing this is. the starting
of industries, as T have wiged above, under imported experts and placing -
_our-sclect, young men, already trained 'in ‘technologieal - institutions,
under them. - The other measures which in my opinion are nceded aire i=-

() that steps should. be immediately taken -for developing the

teaching .of science and technology in our. existing Univer-
sities and other collegiate institutions, (s) by strengthening
their staff and cquipment, and (6) by awarding a sufficiently
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large number of scholatships to encourage.the study of science
and-technology at-our schools, our colleges and our Univer-
- Bitles =
(zv,\ that an Imp:,nal Polytechnie Inntltute, manned by the mosb
digtinguished “scientists and engineets, whose to-operation
we. gan secure, should be  established” in the eountry, for
+ imparting the 'highest. ingiruction’ and training in science
and teehnolorry a.nd
« (47} that the provision of scholarships for study in foreign countries
should be largely increased to enable tho most distinguished
« 0f our graduates tofinishtheir educa.ﬁon inthe begtof foreizn
0 ingtitutions.

The view which 1 humbly urge here is strongly supported by the
recommenglations “madein the “Interimi Report of the Consultative
Committee on Scholarships for Higher Education,” of which the Right
Hon’ble Mr. A H. Dyke-Acland was the Chairman.  The Commlttee
wag appointed before the war in March 1918, The report from’ which
I'am going to quote was adopted by it in May 1916." Tn & prefatory
note to the Heport, Sir Amherst Selby-Bigge, ‘writing on'behalf of the
Board: of Education, said x—

< The Board have ho need fo use eomplimentary phrascs to convey their estimation
of the great valug of their work, but on this oceasion they may perhaps permit them-
gelves to oxpress their a;:pr(,ua,tmn of the broad spirit in which the report is conceived,
of its ormble ®xposition® of pmclpks, and of the lucid and vigorous style in whick it
iy written.”

The recommendations. ate of such great weight and have such a
diréct bearing on the guestion I'am dealing with, that I make no apology
for repmducing them here :—

“ Qn the side of stience and technology in relation $o the industries and commerce
of the nation, the greatest needs of the nation are ranged. by us in order of practical
priority-as:follows, though their satisfaction should pmoead as far as pos»lbbe conten-
poraneociisly ‘and coticurrently.

{129} The first need is the Wlder,recogmtlon, especially by employers, of the benefit
that catl be obtained. by the cmployment in industry, agriculture, and commerce, of
mich trained in seience—in all grades, but specially for directive and  advisory posts.
A great. improvement. is already seen ; but public opinion: needs -farther enlighten-
ment,

“Y130) Secondly, the most useful thing that can be donc without any increase in
thic  means ab: present. it our disposal is to encourage rescarch in existing bions
after graduation. - There werc. probably before the war more men and women fitted
to be trained in reséarch than were sceured for this public service, - The prolongation
of scholarships in suitable eases, which we recommend; is one means that is available ;
other mouns fall within the province of the Committee of the Privy Council.

“ (181) Given a limited amount of money available annually the next need would
be to assist existing institntions for training in science and technology, $o enable thém
{0 improve their equipment; increase their staff, attract more highly qualified teachers,
and introduce new subjects of study ; and %o establish new plages of higher technioal
and ssientific instruction where needed. To bring. existing institutions fully up to
national needs a great capital sum and income would be required.’ But -any sum well
expended, would be uscful. . However, in view of the needs of the nation and the emyire,

"“it seemy probable that the lazger sum will bs forthcoming, at whatever sacrifices in
the immediate futurs.

4 (132) Improved and extended higher secondary education iz needed. Side by
side thh this, with the strengthening of Universities and technical schools, and with
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an inorasing demand for seieutific workers, an increase in the supply of scholarshipy
from secondary Behools and Universities will be required. This should move forward
pari passu-with othor improvements.”—(Pages 6.70.)

This view also receives support from the conclusions at which the
Cormnmittes of the Privy Council for Scientific and Industrial Research
arrived, In their Report for the year 1915-16 (pages 40 and 41), they -
gummarised those conclusions. as follows :— .

“*Xf we wero nsked to stato these conditions {that . 'appear to ns necessary for the
success of our work) in tho shortest possible terma we should reply ;- Tirat, a largely
increased supply of competent rescarchors; socondly, a bearty spirit of eo-operation
among all concerned, mon of science; men of business, working men, professional and
acientific societies, Universities and technical colleges, Local Aunthorities *and - Govern-
ment Departments, And neither oondition will be effective without the other;

“ Before the war the ontpus of the Universities was altogether insufficient to mest
- oven a moderate expaosion in the demand for vesearch. The annual number of students
graduating with First and Second Class Honours in seience and techiiclogy (including
mathematics) in the Universities of ¥ngland and Wales before the war wis only about
530, and of these but a smoll proportion will have received any seriows training tn research,
We have frequently found on inquiry that the number of workers of any scientific stand-
ing on a given subject of industrial importance is very limited.

““ Tho responsibility for dealing with the grave situation which we snticipate, rests
with the cdncation departments of Uniked Kingdom, . We shall be 2blo to do some-
thing to envourage a longer period of training by the offer of rosearch studentships and
the Bilee ; bub that will nob suffice. It isuseless to offer scholarships if competont vendi-
datos are not fortheoming, and they cannot be forthcoming in sufficient nunibers until
a lazger nuntber of well educated students enter the Univérsities. " That is the problem
which the education departments have to solve, and on the solution of which the sue-

°] > e »
cess of the present movement in our opinion largely depends,) # -

Recruitment of the Scientific Services.

For the recruitment of the scientific services, the Indian Chemical
Service, and others, my colleagues recommend - that *“ to the utmost
extent possible the junior appointments should be made from science
graduates of the Indian Universities, and that the senior and experi-
senced men who will he required to initiate and direct research work
should be obtained on special terms from England, when such are not
availoble here””  The qualifying clanse which T have emphasised must be
appreciated at ity practical value. My colleagnes recognise that a
““ relatively small field of selection at present exists in India.” They
BaYy i—

‘¢ As development of science teaching at the Universities proceeds, and opporbunities
for technioal fraining in India increase, we beliove that the necessity for importing
specialivts will greatly diminish, and that ultimately the services will be mainly filled
with officers tramed in this country.”

But they say further on that it will be some years before it will -
be possible to obtain the full necessary staff in India.” :

They therefore rely for such recruitment mainly on-England. * But
they recognise that— : ; .

¢ ghere will be gimilar post-war demands made at howie and in the dominions for
solentifie, especially chemical, experts, whivh will render is difficult to obtain suitable
reoruita from England: It is probable, consequently, tliat salaries higher than the
pre-war rates will be demanded by suitably quabified experts.”

But I think that qualified English experts will not be available,
at any rate in any number for some:years even for higher salaries than
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those of the pre—war period. - The Committes of the Prlvy Couneil said
in their Report for 1915-16 i—

16 i3 ot -view certain that the number of trained research workers who will
be available at the end of the war will not suffice for the deiand that we hope will then
exist. - We are too apt to forget in this country that with mdustry a8 with war, a bril-
Hant group of Geld officers, and even a well- organised. general siafl, peod avinfes of weil-
trained mey in order to produce satisfactory results.” X

“In view of these facts, it will be wise of is Not to-Tely upon our being
able to indent on England for the * senior and experienced men who will
be required to initiate ‘and direct research work in India.”" Besides,
theugh they advocated that ** senior 4nd experienced men:should be
obsained from England, what my colleagues have actually proposed is
very _different from i, They have -proposed that ‘ recrults: for these
sa*vmes——especla,ﬂy chemical sorvices—should be obtamed at ag early
an age a8 possible, preferably not: exceeding 25 years They leave no
room for:doubt 88 to what they mean. "They say —

We should thus secure the University graduste, who had down one or ‘perhaps
two. years’. post-gradunte 'work, whether scientific or' practical, but would ‘vot . yeb
b confirmed’ in. spocialisation.: We assume that the yequisite degree of specialisation
will be secured by adoptmg & system whereby study leave will be granted st some suit-
able fime a.fter three years’ service, when a scientific officer should hnve developed a
distinet bent.”

In their recommendatxons regardmv the recruitment - of the Tmperial
Induetrial Service also, they say that ““the age of ‘récruitment should
©_not usually exceed 25 years;” and that they think it desirable; *if the
young ‘enginears  whom . we. propose to-recruit -are to develope into
vajuable men, that they should be encouraged after about three.years’
service to talke study leave.” It is-obvioug then that under tho scheme
proposed by my colleagues the men to be recruited from England will not
be “ senjor and eéxperienced anen ”’ but raw graduates from Universitics:
who will be. expected. to specialise after -joining -the service in India.
“Specialisation -almost always involves: delay. If therefore we- must
take ‘in only Taw. graduates and remunerate them during the years
they: are quahfymg themgelves. for effective research work, 1 think
it'is very desirable that we should take in Indian graduates swhoso brain-
ing will be.less costly, and who will 'serve the eountry throughout life,
‘wheress in the age of an English graduate, there will a]ways be the
apprehension that he may leave ug for hlgher emoluments. elsewhere,
and the certainty that lre will leave the country after the period neces-
sary. to.qualify for a- pension, taking away with. him the knowledge
and experience which he had gained in its service. Having regard to
all the ‘considerations which have been urged above, I think the idea
of recruiting this service from Fngland sheuld be aba.ndoned, and that
it should be decided that it shall be recruited entirely from among
graduates of the Indian Universities and of:the Tmperial Polytechnic
Tnstitute;” which ‘T hiave recommended.

My recommendation has the further merit of being entirely in con-
sonance with the recommendations made by the Royal Commission on
$he-Public Services in India regarding the recruitment of scientific and
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technical services. Indians have a very sore feeling about the imperia}
Indian services. The importation of experts from England for these
services has not only unnecessarily increased the cost of these services
to India but has had the very great disadvantage of preventing Indians
from being trained for higher work in these services. We can never
forget that so distinguished an Indian as Dr. P. C. Roy did not find
admission into the Indian Educational Service. We know that though
the Geological Swrvey of India has been in existence for 64 years, up
60.1918 only three Indians had been appointed to the superior service
in jb. In this connection I pub the following question to Dr. H. H.
Hayden, Dircctor of the Geological Swrvey of India i—

» .
* Has the department kept it as an objcot before it that it should train Indiana to
gualify thomselves for employment in the higher grades of the department ?

And his angwer was :— .

“ We have been for many years training men in the subordinate ranks of the.depart-
ment, bot they do not necessarily yualify for appointments in the higher grade. Tt ia
alwayd opon to them to apply for an appointmont in that grade . . . .7

My Hon'ble colleague Mr. Low then agked Dr. Hayden :—

* Yon havo these research scholars.  Ts it not one of the ohjects of research scholar-
ships, that the scholars, if possible, should gualify themselves for recruitment to the
departnient ?

Axid the answer was
- 'Y .

¢ Thati is one of the objccts of the eflorts we have made in educating  them in
geology in the Presidency College and the Caloutta University. I think geological
education was initiated in Caleutta by the Geological Burvey.  We have had micre
Indiany in the subordinate hranch of the service.”

The Indian witnesses before the Royal Commission quoted the
opinjon of Dr. Oldham, the first head of the Geological Department,
concerning the fitness of Indians for this department, which showed
that he had “ the most unshaken confidence that with even fair oppor-
tunities of acquiring such knowledge (that of the physical sciences)
many Indians would be found quite competent to take their place side
by side with European assistants either on this survey or in many ofher
ways,” and yet thé evideice before the Royal Commission showed
that competent Indians had found the door of admission barred against
them and that up to 1913, only three Indians had been appointed to
the. superior service.

My colleagues say that the ultimate object should be to man the
services, they propose with officers  trained in this country. Similar
language was used in the past in relation to other imperial departments.
Fot instance, it appears that in the Agrieultural Department the inten-
tion of the Government of India from the very commencement was
that it shovld be staffed -largoly -by Indians. . y

* We adhere firraly,” wrote the Government of Tudia to: the Sceretary of State' in
1910, *“ to our frequently declered ‘policy that the sorvice (tho Agricultural service)
should be manned ultimately by Indians and that the object to be kept steadily in view
is to reduce to & minimum the number of experts appointed from England and to train
up indigenous talent so as to enable the country to depend on its own resources for the
rosruitment of its agricultutal staff in the higher branches.” *
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But in spite of this clear declaration, “the Imperial Service has
" become the monopoly of Europcans, while Indians have been confined
to-the . Provineial:Serviee. - The evidence of Dr." Harcld Mann and of
the tepresentative members of the Provincial Service before the Royal
Commigsion showed thst many highly qualified Indians, several of
whom possessed European degrées or experience, had been unable to
find admission -into the Impemal Service, which had been manned by
»ecruity imported: from Europe, who, said Dr. Mann, laboured under
the serious dlsadvantage that. their experience. related to a system
of agricubture, £ which in’its organization is qmte foreign to most parts
of dndia and will be for a long time to come.’

So also with regard to the Imperial Torest Service.  The Inspector
General of Forests stated in-his evidence before the Royal Commission
that

. . -..when the Forest Department was istituted, and for a long: time
afterwards both-the. Government. of india and the Secretary of State expressed the
opinion that it was » special department in which the service of Indians should be
utilised as largely ag possible.”

Yot from: 1891 to 1906 no-steps were taken to provide for du'oﬁt
recruitment” to the Provincial ‘Service, and it was laid down in 1912
that ‘candidates for the Imperial Forest Service ““must have obtained
a.:degree with honours in some branch of natural science in a Univer-
ity f Tingland, Wales or Treland, or the B.Sc. degree in pure science
in one of the Universities of Seotland.” ~At the time the Royal Com-
faission: took evidence, the total number of officers in the superior ser-
wvice in the Agrienltural; Civil Veterinary, Forest, Geological Survey,
Locomotive and Carriage snd Wagon Depa,rtments was 407, Of these
only-six- officers were stafutory matives of India !

The-Royal Commission recognised the injustice that had been done
to Indlans in-their practical exclusion from the scientific and technical
services,” They cxpressed: the opinion. that there were no political

- grounds whatsoever for recruiting the superior staff of such services

"in Furope. " They stated that if the requisite technical training were
available in India, the-necessity for indenting on Europe for qualified
men would cease to exist, and they therefore récormmended that ““a”
dotermined. and’ immediate effort  should be made to bring about
conditions. which would soon malke it pogsible to meet the normal re-
quiremhents of the services without requisitioning the services of men
from abroad. ' That effort remaing yet to be made ; and while my- col-
Ipagiies have proposed the creation of two more imperial services they
have’ récomimended that the. establishment of the Central Chemical
Research Instifute and of thie Imperial Engineering College may wait
for an-indefinite future. These facts, coupled with the experience of
the -past, make me" apprehend that; if these two. services are created
on the lines suggested by my colleagues, the senior appointments in
them also will for a long time Temain practically the monopoly of Faro-
peans, and that Indians will not: only be kept out of their emoluments,
but-also of the opportunities for acquiring high efficiency in the sub-
jects with which. bhe services will be concerned. The Royal Commis-
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sion recommended that with a view to bring about the conditions which
“would socon make it possible to meet the normal requirements of the
services without requisitioning the services of men from outside, existing
institutions should be developed or new ones created and brought up
to the level of the best Huropean institubions of a similar character.
They recognised ¢ that this would require an initial - expenditure of a
congiderable sum of money,” but they urged that  the outlay would
be more than repaid, not only by the additional facilities which suek
institutions would give to young men to qualify thermselves for-divect
appointment, to the higher branches of the public services, but by
the contribution they would make to the industrial progress of «the
country.” These recommendations lend strong support to my proposal
that a first-class Polytechnic Institute should be established in India
as one of the first measures needed for the industrial development of
the country. At such an ingtitute provision should be made for
imparting the highest instruction and training in all the importast
branches of teience and techuwology, and also in commerce and
administration. This will be the best means of creatitig the army of
trained workers which is needed for promoting industrial development
in this extensive empire. . The institution of the proposed services
should wait until this has been done.. And in the meantime only such
appointments should be made in the Depaltmentb of Industues ag it is
nbsolutely neecgsary to fill,

The Esﬁmaﬁe of Cost.

The proposals which we have made in the Report show that the
number of technically trained men who will be needed to carry on indus-
trial development and to promote the trade and commerce of the country,
will be a very large one, and that it will grow steadily for some time,
It is also certain that public expenditure will rigse in several directions
after the war. These considerations demand that expenditure should
not be raised in any department beyond what is actnally necessary.
The salaries which my colleagues have proposed for the Imperial Indus-
trial and the Indian Chemical Services are largely based upon & con-
sideration of what is likely to attract Englishmen to the senior appoint-
ments in the gervices. If, in view of all that I have urged above, the
decision should be arrived at that these services should be manned by
Indians, including-in that term thoge. Europeans who are statutory
natives of India, the proposed expenditure wonld be largely reduced.
This is no mean consideration ard should not be ignored. Situated as
India is, one_cannot too often recall the wise remarks of Sir William
Hunter, made many years ago, that—

“jf we are to give a really efficicnt administration to India, many services mast be
paid for 4t lower rates even than at present. For those rates are regulited in the higher
branches of the administration by the cost of officers brought from England. You
cannot work with imported labour s cheaply »s you can with native labour and I regard
the more extended employment of the natives, not only as an act of justice but as a
financial necegsity . .- . If we are to guvcrn the Indian people efficiently and

cheaply, wo must govern them by meaus of t}‘cmselveﬁ, and pay for the administration
at - the market rates for native labour.”
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- Should this view be accepted, the salaries propoged would be reduced
by about 3¢ to 40 pex cent, :

I do not sttempt to make any detailed alternative proposals regarding
the cost of the scheme. ~If any of my suggestions commend themselves
to Government, the details will easily be worked out. .' :

Speaking generally, T would say that a substantial part of the expen-
diture that is proposed for salaries should be saved, partly by reducing
the number of appointments proposed and partly by fixing the salazies
at the standard-which will be suitable for Indian graduates and scholars.
The éxpenditure proposed on buildings will also, in my opinion, adimit
of % very substantial reduction.: Herc a¥ain the example of Japan
affords ws guidance. - They spend very youeb less on their educational
buildings #han is spent jn India. A scheme for the award of seholar-
ships to encourage- the study of science and technology can he best
prepared by the Education Départment.

As regards grants to. Universities, I would recommend that on an
average an annual grant of ‘s lakh and a halt should be made to each
University for the purposes of providing instruction and teaching in
science and technology, particularly in mechanical and electrical engineer-

. ing, applied chemistry, commeree and sgrienlture. A capital grant of
about 15 lakhs cach should be made for the necessary educational build-
ingsnd residentia quarters and for equipment. And lastly, I would
recommend that, to start with, a capital expenditure of 30 lakhs, and an
annual grant of six lakhs a year shonld be sanctioned for an Imperial *
Polytechnic Institute.

: Conclusion.

I cannot conclude this note better than by éndorsing the following ™~
generous and wise' words of Sir-Fraderick Nicholson :—

'*1 beg to record my-opinion that in the matter of Indian industries we arc bourid
Jbo-consider Indian interests firstly; secondly and thirdly —Y mean by * firstly * that the
local raw products should be utilised, by ¢ sccondly " that industries should beintrodneed,
and by:* thirdly * that the profits of such industey should repain in the country.”

1I' measures for the industrial development of India are taken in
this spirit, India will become prosperous and strong, and England-more
prosperous and strenger.

MADAN MOHAN MALAVIYA.
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to be controlled by imperial Depart-
ment -of Ipdustries, 236,



Fastory and boiler -inspection :
a’ duty “of provincial Deparbments "ol
Industries,’ 226, 227 ;. cost of, 265:

Fastery children 2
Edieation of, 180 ; See ¢ Idueation.”

“Fastory hours ¢ 190

S -

Famine Comwmissich, Indian  (1880) ¢
Remarks on - excessive™ numbers ‘of

e ... perdons employed in  agriculturs,
58, 103,

ramings ¢
Lfoct of
ofy 4. %
Ferro-magcansse ;
Manufasturs of, in India, 38, 53.

Fortilisors :
o Adudlteration of, 169:

Fibre crogs :
Industrial possibilitics of, 35, 54.

Finanse 3

Foremen :
Lack of Indian, in engineering shops,
26,118 ; .braining uf for mechanical
en'“meerng, 118-1

Fo,ras!s 2
i Burma, 31:; extent of Indian, 88,40 ;
recommundalicns regarding’ warking
of, 42-45 ; oommeorcial exploitation of
Indmn, 43,

‘Forest mmmunicaﬁuns : 40, 41,

improved  ‘communications,

Responsibility for, ‘of industrial dwell .

ingg in Bombay, -188 ; taxation of
employsrs to, mdustnal dwellings,
189,

Firancial Adviser :
to Indian Induatries Board and Departs
ment ‘of Tnduatiics, 239,

Fidancial assistance :
Government, to indastrial undertakmgﬂ,
219-2220

Financial difficuities :
of small industrialists, 213.

Financial organisation 1
Lack -of, in -mofussil;
“ Banking facilities.”

Fish =
canniog industry, 166.

210, 211; Ses

Fisharies ©
Proposals regarding, 46-4%.

Fisheries Degariment ©
in Madras, 46 ; in Bengal, 47,

Fiak :
“little grown in India, 35, 54,

Flour 2"
milling indostry, 166,

Food :.
Adulteration of; 168,

Forast neparlment oy
Bulletina of, 43.

Forest: Economist @
Woik of, 42, 90,

Forest produce :
Transport of, 41, 42.

Forest products :
Commereial utilisation . of resells of
remearch into Indian, 42-45 ; pioneer
factorics roywired for, 43.44.

Forgst Research Insiitutes
Deohra Dun, 42, 45, 90.

Freight:
Adjustment of; for single journey over
more-than one Hae, 2067 shxpp\ng,,
209 ; Res ¢ leway raben.” -

Fruit :
canniag industry, 166,

CFusl:

it

Economy in use of coal as, reguired,
63 ; experiments in use of wood as,
required, 65, 66 ; plantations for, 65';
wses of mineral oil as, 66,

&)

Gas -engine plants :
Use of, recommended, 65, 66.

Geological Survey :
devoted special attention to- economic
work from about 1904, 75 ; work of,
department, 8%; as an insténce of
organisation “of ‘& sofentific depart-
ment, 88 ; to inspect Government
mining concessions, 171, 1725 to be
controlled by imperial Depa.rtment
of Industrics, 236 ; proposed strength-

cning. of, 248,

German @
Hide trade largely in, hands, 36,

Germany :
Induatnal banks in Japan and, 214, 2



Glass : X X
Dependence of India op imported, 65

Glass manufacture : .

Materials for, 39; failuro of experi-

montel, in Madras, 81; technical
agsistance reqaired for, 166,

Goods Classification Commitiee : ]
Director of Commercial and Industrini
Intelligenco should have tight to
attend moetings of Railway Confer-
ence and, 208; raprosentation of
commercial and industrial interests
on, 208,

Gorakhpur (Babhnanli) :

Loan to sugar factory in, 70.
Government-aided  industrial  wnder-
takings «

Capital for, to be raised in India in

rupees, 221.

Government directors :
for aided industrial undertakings, 221.

Government financial assistance:
to industrial nndertakings, 219-222.

Gevernment of India @ .

induatrial policy of, 75, 76 ; responsible

for goneral industrial policy of
country, 233, 234.

Graphite crucibles :
not made in India, 53.

B

Hali-timers-: :
Education of, 180 ; proposed systom of
split shifta for, 180,

Hand-loom :
weavers affseled by competition of
mills, 6, 7, 111, 198 ; assistance to,
industry, 161, 166; importance of,
weaving, 194; training of master

weavers, 196, 107.

Hand-loom factories :
Possibilities of small, 196, 202,

Handicralts :
School of, at Nagpur, 81.
Heads of business :
under provincial Departments of In-
dustries, 226, 226; under imperial
Dopartment of Industries, 236-238,

Hide trade :
largely in German hands before war, 36.

Hides :
and leather trade, rocommendations
regarding the, 36, 37; low rilway
rates on, to Caloutta, 205,

“ High-speed ** steel :
not made in India, 52.

Hindu joint famity : *
an obstucle to registration of partnee.-
ships, 176, 177, -
Hours of employment
in factories, 198, .
Housing of industrial labonr : -
in * Caleutta, 13, 181; in Bombay,.
15, 183-189 ;'on tho coal field, 20 ;
at Sa}(_chi, 21 ; in Cuwnpore, 29, 181 ;:
acquisition of sites for, 145, 156, 182 ;.
%eneml question of, 181, 1827 in
Rangoon, 181; gchemes for finane-
ing, in Bombay, 185, 186 ; case .for
and against compulsion of employers,
187, 188; proposed compulsion -of
colliery owners, 188.

Hydro-electric Jicenses :
Standard conditions for, 69.

Hydro-electric survgy @ .
should be undertaken by &overnmaht,,
69 ; cost of, 254, 255.

Hydro-electric works :
on Western Ghats, 16, 67, 68.

Hydrographic survey :-
See ** Tlydro electric survey.”

Iehthyologists :
Need for, 48.

Imperial Department of Industries :

respective shares of provincial and, i
tochnical assistance to industries,
165 ; See alsa ““ Department of fndus-
tries ”*; argumonts for an, 233, 234 3
Membor in charge of, 235, 236; sub-
jects under, 236.238 ; estimated cost
of, 248, 247 ; estimated cost of audit.
establishment for, 247,

Imperial engineering college :
proposed, 126 ; cost of, 269,

Imperial Industrial Service !
Soe * Industrial Service,”

Imperial Institute :
Value of work done by, 103..

vidi



I
Eﬁevt of, on cottage industries, 6, 7

“effect of, on Indian rural life, 6, 73"

principles which showld govern rai

way: rateés. oh, 207 ; favourable rail-

way- freights on,

ndustriat machin-
oy, c

improvement Trust, Bembay @
o Work of, 185, 186,

ladia: Ofice :
Stores Déparimont of, 148, 149.

" . .
ndian Chemical Service :
“8eo. Chemical Service, Tndian.”

indian Indifstrial Commission :
Constitution” of, xv; list of Membors
of, xv, xvi; tour of, in 1916-17,
-xvil; tour. of, in 1917-18, xviil;
“assistance derived from work of‘
Indian Munitions Board by, xix;

gcopo of n.port. of, xviii, xix.

Tadian Industrial Bonfererice :
started .in 1903, 73,

Indian Industsies Board @
Se# “ Industries Beard, Indian.”

indian fnstituls of Science :
Bangalore, 100, 101,

indian. Munitions Board :

Assistance derived from work of, by
Indinn Industrial Cowimission, xix ;
worls of, for' improvement of tanning
mduszry, 3 work of, showing pos-
sibility of manufacturing Government
sbmes in Indla, 148,

Indian trade agents :
dbroad, 146.

-ndian Trade Commissioner :
work of, 145, 146 ; to be member of
Imperial Industrial Service, 146 ; to
be assivted by agmcultural forest, and
geological experts, 146,

indian Trade Journal : 146,

hldlans :
in industry, reasons for comparahve
wanb of success, 71, 72; in industry,
~.more suceessful in Wesb of India,
72; share “takon. by, in.industrial
work, 71-74 5 reeruitmont of, for cho-
mical sorvice, 93, 94 ; as chief source
of recruitment for industrial sorvice,

lmllgn

inBihar, 24, 25; possibilitiea of im-
pmveman.. of 23.

ix

{ndus 2
barrage achemo, Gl), 61.

tudustrial and fechnical feachers 3
Provision of, 135,
Indusirial Bank !
Tdeg of, suppox‘ucd by Bombay Advisory
Committce, 214 ; Tata, 214, 217.

Endustrial Banks 2
in Japan and Germany, 214, 215 con-
ditions under. which, should - work,
216, 217 ; expert commltt,ee recom-
ded to report on ni ty of Gov-
ornment assisting, 217.

indastrial Sommission ; e
See * Indian Industrial Commission.

industrial Conference, Indian 3
started in 1905, 73 3 NmmTai 1907 763
Ootacamund, 8.

Industrial. co-operation :
Laok of non-official’ workers for, 201 ;
duties of -Directors .of Indusirieg In
rospect of, 202,

Endustrial dsvelnpmem -

Relative backwardness of Indian,
a gomparatively recent historical fon-
turo, 1; ressons why India did nob
share in wodern, of West, 104

tndustrial dwellings :
Acquisition of sitesfor, 156, 182 ; assist-
ance to cmployers for b\u}dm" 182;

in Bombay, Sec  “ Bombay s res-
‘por\klblh’ty for finance of, Seo
‘ Bombay

; taxation of employers
to finance, 189. S
industrial education :

Control of, in Madras, 783, 81; cnnh-ol
of, 112, 136,.137 ; cost of supervision
of, by imperial Department of Indus-
tries, 253, 254, 262.; cost of, 261, 262,

Industrial enginem
Duties of, 162, 231, 257, 258

Industrial enterprises =
Risks of, 157, 158.:

ion
}mporml cost of, 256 5 provzncxa!, cost
- of, 263.

industrial information &
Exchanga ‘of, betwoen provmces 153,

28



industrial. Intelligence =

Director of Commorcial and, to. bo

¢ member of Tmperial Industrial Service,
141 ; and  commeroial mtolhgehoo
must be dealt with by same agongy,
141 ; colleotion ~ of, in officos of
Diroctors of Industries, 232 ; Seo also
* Commercial and Industvial Imtel-
ligence.”

lndustna! tabour :

of primary edusation for, See
¢ Primary Bducation ” ; rolative in-
officionoy of, in India, 179; lew

standard of comfort of, 179 ; housing
of,Se0** Housing ofindustrial labour.”

Industrial machinery =
Favourable froights on imports of, 207,

Endustrial organisation :
Total cost of imperial, 268 ;
provincial, 260,

total codh of

industrial ‘policy =
of Gavetnment, 75, 82 7 Gavernment of
India responsibilo for genoral, of
oountry, 233, 234,

Industrial schools :

History of, 110; founded by mission-
aries, 110 ; usoful for cotbage, not for
organised, induatries, 112 ; ncntrul of,
112, 136-138; must work in close
touch with oottago industrios, 112 ;
rocurring cost of, 262 ; capital cost
of, 262, 266 ; See also ¢ Industrial
edueation

Indusirial Service @

Diroetor of Commiercial and Industrm.l
Intelligonce to be member of, 141 ;

: Indian Trade Commissioner to be
member of, 146 ; Director of Indus-
tries to he membcr of, 229; Deputy
Director to be member of, 231;
Imperial, proposed, 242, 243-; recruit-
ment for, 243 ; salaries of members of,
243 ; tomporary measures for recrulb-
ment for; 244 ; ¥ndians as o]nef souree
of reonuﬁmenﬁ for, 244.

Industrial surveys @ 82.

Industrial undertakmgs :

b to,
219 222 ; Govammenb directors in
Guvemment aided, 221 ; capital for
Covernment- alded to b ralsed in
India in rupees, 221; now, may be

helped by Gaverumen(;, though ‘they. .

compete with established industries
gutaide India, 221,

3

tndustrial work @

BShare taken by Indians in; See
“ Indians,"”
Industrialists :

Financial diffculties of small;y 213 ;

scheme for provigion ,of cutrent
finance for middle-class, 21'7 218,

Industries :
Importance of agricultura to, 57 toch-
nioal assistance to, of ua(.lonu,l jra-
portance, 164 ; sarmple list of, that
may be aided by provingial Depart-
ments of Indastries, 166 ; capitdi-for,
readily forthcoming in Bombay, 212 ;
financial nssistance to, ©f ziamcmnl
importance, 219 ; Ses alss * Depart.
ment of Tndustries ” and * Industrios
Board, Indian.”

Industries Board, Indian :

proposed, 235, 238 ; members nf, 2883
salaries of members 0f, 238 ; Financial
Advisér to, and Depm‘tmﬂnt of -In-
dustyies, 239, 240 headquatters of,
to be with Govérnment of India, 239 ;
Secretary to, 239 ; ‘estimatod coab of,
246, 247, . .

Industry :
Trade found more profitable than, by
business houses in India, 9, 61 ; and
by Indiane, 71, 72.

Inspecting staff for stores :
Cost of, Seo * Stores.”

Inspection ¢
. of technieal and industrial education hy
imporisl visiting officers, See Tuch.
piea) and industrisl education ™ ; of
Government stores purchased in India,
See * Stores * ; absence of facilities
for, of stores in India, 149,

institution of Civil Engineers
Principles recommended by Couneil of,
for training of engincers in England,

Intelligence, .commercial and industrial :
Bee * Commereial and Industrial Intel-
ligence.””

Interest &
High rate of, in busy season, 212,

Invontions and. desigas ¢
to be econtrolled by imperial Department
of Industries, 236,

iron 3,
Extent of, ore in India, 88.



fron ang. steel + -

~mannfactire; 20, 21 ; Bengal Tron. and
Btcel Company, 20 ;
Steol Company, 20, 21 ; Sakchi Iron
and Steal Works, 20, 21 ; defieiencies
in mdnufactuze of, 49; 60.

frrigation :
by power pumping, 50, 60.

dall taboier ¢ 167.

Jails 1
Cottage induslries in; 167, 168 ; power
plant in, 167,

Jdapan :

Success of; s & stimulus ‘to swadeshi
movement, T4 orga,msat-mn of cot-
tage industries in, "~ 198 ; industrial
banks in, 215,

Jobbers :

Labour recruited by, in cobton mill in-
dastry - of -Bombay, 16 ; effect of
rocruitment by, 183,

* » ®
dute s
the, industry, 10-12 ;. marketing of, 22,
.28 '; adultoration of ,169.

Jute districts ¢
-Wages i, 23.

Jute mills :
in Caloutta, 10-127; labour recruited by
- sardardin, ¥1 ; wages of labour in, 113
Indiany take no'share in management

of, 12,

K

Kashmir ¢ .
Installation of hydro-clectric power in,
7. .

Koy industries :
k. Mineral deposms of Indm sufficient to
383 o,

2123 finanatal assxabunce to, 219;

Kips
T’rade in Kast Inr}in, 86. -

A 7,
,J.ahor
Cost of eenf,ral for Chemioal Servxee,

Tata JTron and

Laboratories ¢
of Dircetors of Industrics for: testing
machinery, 63.; ‘of Directors of Tndus-
trios. for - industiinl . investigations,
162 .cost of - workshops “and, for
Directors of Industries; 26! 8.

Labour : .

Géneral goarcity of in Indi&, 5 ; on the
coal field, 19, 20 ; in ths tea’ gardens,
243 in thu railwa,y workshops, 263
in the Delhi mills, 27; in Cmmpore,
29 ;- See .Agrxcultura.l lebour”!

** Cotton.- mill industry ” ; ¢ }Ious.
ing % Jute mills,”

Laissez Faire :
policy, -2, 75, 104,

Lamp-making :
industry, 166,

Land :
Dificulty in obtaining, for' sites of in-
dugtrial concerns, 164,

Land Acyuisition Act :
Difficulty in interpretation of section 40
of, 155 ;. formula for mterpretmg 86g=
tion 40 of 156,

Lead
ore in India, 33. .

Leather = .
industry, 54, 166.

Loans @
by Government to small and cottuge in-
dastries, 197, 221, 222 ; by Govern-
ment to organised industties, 220;
cost of organigation for granling, to
small and cottage industries, 264, 265,

u

Machine tools :
not m&nu.taotuted in India, 55.

Machinery :

Imports of, into Indis in 1913.14; 50
ouly manufactured in India on small
seals, 50, 51, 55; advantages of em-
ployment of, in agriculture, 58-60;
Tayourable railway rates pmposed for
imported, 207, ,

Macpherson Committes
oD mining educamon, 1913-14, 130.

Madras :

ind.ustrial poliey in, 77-81 ; Director of

. Indusbrms appointed in, - 81 ¢ Pump-
ing and Boring Deps.rtment, 81 Engx-
neering College, 120



. Membeors :

Hadura * . .
Technological inatitute at, 81.

Mahajan 2 M
* a8 & mofussil financier, 211,

Manchester Steam Users Association :
quoted as an example, 164,

Masnganese ; ;-
Occurrence of, ore in India, 38.

iNad

Manipulative industries :
O lsed induatri 2! as, and

operative, 113, 114; principles of
training for, 114, 115.

Manufactured materials :
Deficioncies in, not produced in India—
motals, chemicals, other ~products,
52-54,

Marine Engineering :
. Prdining in navigation and, 133,

Market- 1
Unsatisfactory arganisation
mofunsil, in India, 6; provision of,
for products of cottage industries,

198, 7199, - 202.

Match industry : 166.

Matches :
Suitability of Indian timbers for, 43 ;

zlynmtiana for supply of wood for,
8.

Mechanical engineering =
ining - for, 115-125; training of
artisans for, 116, 117; training of
fororaen for, 118-120; toaching of,
in the Victoria Jubiles Technical
Institate, Bombay, 127.

fechanical engineers :
Proposals for general training of, 123-
1253 proposals for specialised train.
ing of, 124, 125; salary, qualitica.
tions and - duties of provincial, 162,
231, 258 ; recurring cost of éduca&iun

of, 6, 63

atallubgical © .
teaching and pra-

1
posed at Sakehi, 101, 132; cost of
do., 268 ; school for, truining at
Sakohi, 133, .

foeh instibul

Mica : X
Qcourrences of, in India, 38

Micanite :
Manufacture of, in India, 38,

- Middlemen ; .
excessive number of, in mofussil’ trade,
G' .

Miineral resources =
of India, 37-39.

Mineral rights :
Acquisit,ion of, 154, 173,

Mines Act and Mining Rules x
imporial control of, 225, 236 ; provineial
administration of,  227; See - also
“Mining,”
Mining @ : .
wasteful methods of, 19, 171 ; industry
of Burma, 31, 32 ; industry of India,
See ** Mineral sesources s; inspoetion
of, concossions, 171, 172 ; roles, 171-
178 5 leases might he simplified in
form, 172; manuals recommonded,

Mining education :
at Sibpur College, 120; in evening
classes, 130; proposals o1 Comuais-
sion - for, 131, 132

Missionaries :
Industrial schools founded by, 110,

Monazite : ;
Qccurrence of, in India, 63.
Montagu-Chelmsford Report : N
not at variance with ~Commission’s
scheme, 290,

Morldy, Lord :

of, 258-260 ; capital cost of
jnstituéions for, 288.

8

Matpher in c}mrge 1
of imperial Deparbment of Industries
285,930 < 1 e

List of, of Indian Industrial Commis-
sion, xv, xvi, 5

Metal working : -

a8 a cottage industry, 194.

- - installation of water power in,

views g

industrial policy, 78.

Munitions Board : 2
See * Indian Munitions Board."

Mysors ¢ L
‘Sandalwood oil distillation in, 44, g:
rules . for hire-p'utchase in, 222, ’

, K
Nagpur:~ . .
Schoel of Handicrafts at, 814

P11}



Naini Fal z 5
Industrial Conference; 1907, 76.

- H:wugahon s

Training in, 133,

Night schools ¢
net desirable as a rule-for engincering
epprenfices, 117,

Njtrogen :
Fixation of, by eleotric power, 68.

Non-officialeagency :
ngoessary . for wnhaxe work amiong
. mduatrln,l Ia.bourers, 102.

Nan-uﬂielal workers :
Lu,;écl ofs for industrial eo-operation,

: (1]
oil ;
fields in Burma, 33 ; fields in India,
66 ; nses of mineral, as fuel, 66.

Oil extraction :
Economies in vegetable, by use of small
power pl'ants 62,

Qil milling :
possible developmenh of, industry,
35, 86; Government  pioneering of,
mdusl.l‘y at-Cawnpore, 77 ; tcchmca.l
asgsistance to, industry, 166.

Cil seeds &
Industrml posaxbﬂmes of, 35, 36, 62;
“ adulteration of, 168.

.. Ootacamund :

“ Conference "at, 'on  industrial. policy,
'1908, 78
Operatlva industries =
Organised industries classified as mani-
pulatwa and, 113, 114 ; principles: of
training for, 114.

Ordnance factories :
Government, 26 ; might be eontroﬂsd
>y imperial Depa,rtmant of Indus-
tries, 237.

Organisation of finance :
Lack of, in mofussi} ; 210, 211 Sce also
& Bank.mg faoilities.”

- Organisod industries :

of Burma, 31, 32 ; industrial schools for
cobtage, not for, 112 ; general prin-
ciples of  training fm‘, 112, 113;
olassed &3 manipulative and opera,mve,
.. 118, 114; small, especially promis-
' ingin Indla., 157 ; technical assls’u-

Organised indusirios —conth:
ance to large, 1627 technical astiste
anco to small, 162,

P

per =
Manufacture of, .at Punalur, 81

Paper pulp =
Failuro. to manufactvre, in India, 43.

Partierships :

Registration of, 176, 177 ; transitory ar
dingle-venture, . 177 ; "Hindn joint
flaxgllylv an obstacle to rogigtration of,

7

Patents :
Pusxhou of, and Patent law in Indis,
1756 « to be controlled—by -imperial
Department of Industrics,. 236,

Pencils =
Necessity of plantations to fmpply wood
for, 45 ; manufacture of, in Madras,

Petroleum Act @
to be controlled by imperial Dopartn
ment of Industries, 236.

Pig ivon ¢
Rugular production  of, ‘in India -only
gince 1876, 49 ; pmductwn of, a8 n
basis - for industries. -of ~oivilised
countries, 49. |

Pionoer :
factories requircd for forest producis,
43-45 ; factories. in United Provinces,

76, 77 ; factories in Madras; 77,78 ;
when ~Clovernment should = under-
take, factories, 159. .

Pioneering : :
Explanation of term, 159,

Plantations : i
required” to provide cheap wood for
speeial industries, 46 ; for fuel, 65, 66.
Poona : )
College of Kngineering, 121.
Poitery :
Hxistence of suitable clays for, 39
industry, . 166.

Power plant :
Seo ** Electro motors ”;  Gas enginos '3
“Irrigation ' in ]mls, 167,

xiii



Primary education @ -

Necessity of, for arbisaus and industrial
labourcrs, 109, 110, 180 ; in Bueking-
ham  and . Carnatic Mills, Madras,
109, 180; hy employers of labour,
109, 110.

Production :
Statistios of, 142.

Provincial Departments -of - Industries =
Reapective ‘shares of, ‘and imperial
Departmonts of Industries in tech-
nical assistance to industrics, 165
cost of adminiatration of, 257 ; See

““ Department of “Industries.”

Pr i industrial i H
Total cost of, 269-272,
Public health @

Importance of improvemont of,
190, 181.

Public Works Department :
Engineering trainivg  in [ndia ~ too
largely influenced by needs of, 121,
122,

179,

Pumping and Boring Department :
Madvas, 81, )

anpirfg plants =
for irrigati

59, 60; beok 1 nesist-

Railway CGonfevence—cont.
of Commereial and Industrial Intelli-
genoo should have right 4o attend
moetings of, and Goods Clagsification
Committee, 208. .

Railway questions :
Consideration of commercial and indus-
trial aspect of, 207,.208#

Railway rates :

especially low in case. of trafic to and
from ports,” 204, 205 ; low, on hides
to Caleutta, 205 10 andfrom ports
and internal, - to be as. nearly a8
possible equal, 205 individual¥tic
bias of railway policy as-affecting,
206 ; offect of © block,” 206 ; method
of caloulating “seale ’ or &tapering ’,
206 ; effect of, on industrial conges-
tion in port towns, 207; principles
which should govern, on imports,
207; special concessions of low, to
now industries, 208.

Railway workshops = s =
Description of, 25, 26; facilitivca - for
training presented by, 116 ; appren-
tice artisans in, ‘116, 117; “appren-
tico foremon in, 118-120 ;- apprentice
engineers in, 224, 125 ;'in Borgbay,

ance In sctbing up, 166,

Punalur ¢ R
Manufacture of papor at, 81.

Punjah = .

Director of Induslrics appointed in
the, 8L; Iand law alfosting purcluso
of sites for industrinl converns in
the,- 1154,

Purchase of stores :
See * Stores,”

Purchasing staff :
Cogb of stores, 253.

R

Rail-borne trade :
of Caleutta, 13, 14; of Bombay, 14;'
of Delhi, 27; of Cawnpore, 28,

Railway. Board :
Representation of industrial interests
on, 207, 208 ; commeroial member of,
propésed, ‘ 207,

Railway Conference :
Reprosentation of vommercial and in-
duastrial interests at, 2087 Director

Eifects of, on Indian economic condi~
tions generally, 2, 4; effects of,
on Iadian agrieulture, 2,3 ; lack of,
in forest areas, 41; purchase of
stores for, how bto he. dealt with,
152 ; effect on rates of competition
of water trunsport with, 204.

Recruitment :
for Chemical Service; 93 ; for Industrial °
Service, 243, 244 ; temporary men-
aures for, for Industrial = Service,
244 ; Indians as chief source of, for
Industrial Service, - 244,

Refractory materials :
Manufacture of, at' Kumardhubi, 21.

Report : -

Scope of, of Indian Industrial Commis
sion, xviii, 3ix.

Research : :

into Indian forest products, commercial
utilisation of results of, 41.44-; neces-
sity of, and  scientific advice for
industrial development, 84, 85; ‘a
neceseary function  of Governinent,
85; in India, 97-101; abroad, how
far necegsary, 102, 103 ; imperial,
and demonstration factories to be
" controlled by imperial Department

vy



Rmarcn——contd
of Tudustries, 237 ; cost of chemioal,
250, 266 3 eost of imperial, and de-
moust,mtion factories, ~256.

Research’ jnstitutes :
Location of, 100, 101; ddvantages of
snmm&sen, 10l

Research officers =
Receipt of fees by Governmont, 98, b9,

Resin and sTurpentine :
Government factories Iur, 44,

Ric
Mﬂls in Calcutm, 13, in: Rangoon, 31;
oultxvnblon in. Burma, 30, 31; ﬂour
and rice- mﬂlmg industry, 166.. .

River trafe
. of Caloutta, 13.

River ‘transport :
Recommendabions regarding, 208, 209,

Roatkee
. 'Engmcenng Co].!ege, 120,
Royally owngrs :
go‘ull, 19; teful v;orki:ng ged
by, 171,
Rubber = -

Exports of, from’ Indian forests, 40 ;
“'not. manufactured in  India, 543
oxports of raw, from TIndig, 54.

Rupee capital :
; - for Government-aided mdustrml under-

B4 takings, 221.
[
Rural India :

Descriptron of, in pre-British times, 1.

S
Sakchl §

“Iron” nnd” Steel ‘Works; 20,21 ; Motal-
lurgical teaching and rosearch in-
stitute at, 101, 1'32 proposed metal-
lurgical sohool at, 133,

Salsette =
Site for future indusbmal exhensmn of
. Bombay, 188,.:

Salt :

43 a hasis for-chemical manufactures,
53 ; coutrolled by imperial Depart-
menb of Industries, 236 ; estiwated
cost of, dupaxtmenb 248, 249; pro-
posed chemist for, dcpa,rtmenﬁ 248,

Saltpetre industry :-
in India, 29,7 166,

Sandalwood il :
distillation in Mvsmv a4, 454

sann’ hemp & 35,

Sardars : :
Jute mﬂl 1s.b0m‘ recruited by, 11,

“Seale " rates s
~"Method -af - cal culatmg, 206

" Sehoo! of Misies :
at Dhanhaid pmposed 130-132.
- “Schultze-Delitsch = N
Urban artisans may be hc)psd by bank
of, type, 201,

Scientific adviee : -
Respurch.-and, nnce«ssnry for_industrial
dewlopment 84:

Scientific and technical societies 1 126,127,

Scientific knowledge :
Lack of, impedod attémpts Lo introduce
Sowestern manufacbures, 1, 82,
Scientific officers @ .
Possible lines of classification of, 87-91'5
in the Education Department, 95,
9673 serving \mdcr Local Govern-
monts, 96, 97.
Scientific services ©
Need for organisation of, 86-96 ; prezent
lack of organisation iu, 86; possible
classification of, as aftecf.mg Local
Gove ts, U0 ;. classification” of,
proposoed by Commission, - 91, 92; °
Indian Universities a8 rcoriting
grounds fot, 93, 05 ; proposals regurd-
ing ad.mmlstra(lou of, 97.

Sea-borne trade :
of Calcntta, 13 ; of Bombay, 17.

Seasonal demand for momy &
in' miofussil, 212

Secretary :
to provineial Board of Industries, 228 ;
to Indian Industries Beard, 239.

Sericulture :
a8 a cottage industry, 194.

Servants of india Society ; 191.

Shitts :
Proposed -system of split, for - half.
timers, 180.

Ship-building :
Posgibilities of, in India, 05,
v h



Sibpur 3
Yngineoring, Colloge, 121 ; mining edu-
cation at, 129-131; wining classes
at, should be improved, 132.

Silk weaving @
ag. a oottage industry, 195.

Single-veniure pavierships :
" Yransitory or, 177.

Sites =
Difficulty  in_obisining land for,- of
industrial congerns, 154, 181, [82;
land law. affeoting puichade. of, for
industrial . concorns, 154;  See
“ Housing of industrial labour.”

Soap-miaking Industry 1 166,
Social Service League : 191.

$pecial concessions .
of low railway tates to now industrios,

08,

Specialisation in cropping :
due to railways, 3.

Specialisedindustries :
spocial steps roquired by Government
to introdace,. into ‘India, 56,

Standavd of comfort :
low, of industrial labour, 174 ;

Statisties : -
ghould bo ecollected and commentoed on
by exports, 189, 140; how o be
doalt with by Director of Statisti

8tores—contd g

Government, in India, 150 ; worlking
of proposed Indian, Departmént de-
seribed, 151, 152 3 Controller-Cleneral
of, propoesed, 1517 162; work of
. Dircotors of Industrics iu purchase
of Goverament, 151, 1532 ; for rail-
ways, how to bo doalt ewith, 152;
inspeotion of Governmont, purchased
in India, 152 ; supply of Government,
to bo controlled by imporial Depar?-
mont of Industries, 236 ; estimated
cast of proposed. Indian, gopartmont,
250-253 ; cost of Government, pur-
chased in Bngland in 1913-14, 250;
uge of testing house at Alipore. for
inspocting Governmoent, 262 ; decen-
tralisation of purchase pf Clovern-
ment, 252 ; cost of, purchasing staff,
253 ; oot of, inspeeling stafl, 253,

Subjects @

under provincial Departraonts of Tndus-
tries, 225, 226; under impcrial
Department of Industrios, 236-258,

Suez Ganal @

Effect on India of, 2.

Sugarcane :

Industrial posfibilitics ®of,” 342 eco-
nomies in production and preparation
of, by uso of machinory, 61,"62.

Sulphuric acid :

Rocovery of, in zine smolting, 52 ; a8 a
basis for iniportant manufacturos, 53

Survey

141, 142; of production, 1425 of
omploﬁmont, 1425 suggostod maethods
of ‘oollocting, 143, 144 ; Dopartment
of, to remain uwnder Commorce De-
partment; 238,

Steam-boiler Acts =
Administration of, Dby provineial De-
parbments of Industries, 228 ; to be
controlled by imporial Department of
Industries, 236; Sco also ‘* Boilers.”

Sieet :
Produssd fa Todia $ Ve b

P L sinco
1914, 49 ; Seo ““ Iron and steel.’

Stares :

Supply of Government, under control
of.Munitions Board in war time, 148 ;
supply of Government, through India
Oiﬁce has affected Indian manufac-

turers, 148, 149 ; Indian, department
proposed, 161, 162 ; purchase of, may
boe contralised or local, 149, 150;
committeo roquited to decide degree
of decentralisation in- purchasing

Hydro-graphic, 68-70 ; ¢ost of hydro-
grophic, 204, 265,

Surveys »

Industrial, 82.

Swadeshi mavement :

73, 74 ; guccoss of Japan as a stimulus
to, 74 ; reasons for failuro of, 74.

Swadeshi Stores :

successful working of, Bombay, 199.

smn;ham coiloge of Gommerce :

- Bombay, k34,

Synthetic :

Prospects of natural as agaiast, indigo.
25; comparison of, and - vegetable
dyes, 193,

L T

Tanning industry @

zvi

Prospecty of, 87; technical assistance
b, 166,



Tanuing materials
Investigation of, 37, 45,

4 Tapering ** rates :
Method. of calcu]s,bmg, 206.

Tata :
Hvdro-elcotne Supply Cempany, 16,
; IrBn and Steel Company, 20, 21 ;
Indlan Institute of Science ostmb-
lished -at. Bangalore  by. late M,
J. Ni,-100; Industiial Bank, 214,
217,

.
Taxation :
of employers {o- finance industrial
- dwellings, 189,

Tea:

Cultivation introduced into India, 23 ;
districts of North-Eagt India, 23, 24 ;
Indian, trade, 24; recruitment  of
labour for, gardens, 24,

Taeghnical and industrial education :
Control of, 112, 136-138 ; inapeation
of, by nmpunal visiting officers, 187,
253, 254: 262 ; ‘to be controiled by
xmpenal Depambment of Industries,
236; cost of, 268-263.

o
Technical asfistance : *
to  cotbage - industries, 161; bto large
organised industries, 162; to small

organised- industries, 162§ to indus-,

tries. of .national importaneo, 164;
respective. shares of ‘provincial and
imperial Departments of Industries
in, 165,

Technical education :
Attorapts to establish, in India, 105; 106,

‘Technieal scholarships
State, 106 ; difficulties regarding; 107 ;
Morison Committee omn, 107 ; revised
roles regarding, 108, 109,

Technological institute :
qt; Madura, 81.

Technological training :

Control “of collogiate education, 125,
126, 137 5 to be given in engmeermg
colleges, 125 cost. of, 259, 260, 267-
269, 271.

Techuologists :
Training and- development .of - private,
~163:

Temperance measures 1
for welfare of operatives, 191,

# Terminal *’ charges ;
Effect “of, 206.

Testing fouse &
at Alipove, for inspecting Govornmenk
storcs, 252

Thermo-electric :
industries, 68,

Tin
Ocourrence of, in Burma, 38 ; plates not
manufactired ‘in- Indie,

Trade 5
found moro proﬁmbie than indastry by
business houses in India, 9, 51; and
by Indians, 71, 72.

Trade-marks :
Registration of, 176,

Transitory :
or singlo-venbire purtnozships, 177.

Tungsten 2
Occurronces of, ores in Tndia, 38;
smlelting in Tndia, necessary for pro-
duntion of * kigh-spoed *’ steel, 52,

U

Uniens :
Need for co-operative, 200.

United Provinees :
Industrial policy in, 76, 80 ; Director of
Industries appeinted in, 80.

Universities ©
Indian, a8 ‘recruiting grounds for
sclentific services, 93, 95 ; rolstions
of, with engineering and technological
colleges, 125, 126, 137; with com-
mereial eclloges, 134, 135,

Uplift of lakour @
Work for, 191,

" Urban artisans 3

msay. be helped by bank of Schultze-
Delitsch type, 201.

v

Vegetable dyes :
Comparison of synthetic and, 195,

Victoria
Eombay :
founded in 1887, 105, 106; teaching
courses ab, 127, 128; teaching of
mochanical engineering at, 127,

Jubilee . Technical ~ Institule,

Vi(’:dtoria Jubitee  Technical institute,

adras ; 197

xvil
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Wapes :
Gonoral rise in, 5 ; ot yove mill labour,
11 ;in cotbon millindustry of Bombay,
15 ; in jute distriofa, 23 ; of operatives
in Cawnpore, 29.

Water power :
in Wostern Ghats, 16, 67, 68 ; in Indis,
6770 ; installations of, in Kashmir
and Mysore, 67,

Watorways Trust &
Troposal for, 208, 209,

Watt, 8ir George :
Dictionary of oconomie producta -of
India, 84.

Woaving : ;
fuportanco of hand.loom, 194; Sea

* Iund-loom.”

Weaving School ;
Amarapura, 161

Weitare of labour :
Work for, 181.

Waostern Ghats = .
Hydro-eloctric works in, 16 ; installa-
tiona of water power in, 67, 68, -

Wheat :
Adulteration of, 168.

Wind power ; 67.

Wire ropes @
not manufaotured in Indiz, 55.

Waltramite ;
in Indis, 88,

Women :

Part playod by, in cotbage industries
of Burma, 32; hounsohold work of,
lessencd by establishment of flour and
rice mills, 193,

XVl

Wood distitiation :
Pailure to tako up question of, 43, 44 ;
by-produets of, 64 ; industry, 166.

Wood tuel :
experiments required in use of, 68,

.
Workmen :

Caso for and against compulsion of
employers to house their, 187, 1883
proposed compulsion of colliery
owners to house their, 188 2 See also
“ Housing of industrisl labour.”

.

Workmen’s dwellings 2
Types of, 181, 182,

Warkshaps ¢ N
Seo “ Laboratoriea '; ¢ Railwey work-
shopa.”

b4
Yarn':
Trade in, with China, 73.
.
. 2
Zing :

Ore in India, 38; as a sourcs of snl-
pharic acid, 62

Zoological officers : 86,

Zoological Service =
suggented, = 94.

Zoojogical Survey ; -
roquires strengthening by addition of
ichthyologists, 48,
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