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ABSTRACT 

Tea is one of the oldest organized industries in India and it continues to have overwhelming importance 

for the national economy of the country. In all aspects of tea production, consumption and export, the role 

of Indian tea industry are significant in global context. One important reason why tea industry in India 

holds a unique position is its commendable contribution towards employment generation, especially of 

women labour force. Notably, it is the single largest employer of women in the country and significantly 

50 percent workforce in tea plantations are women.  Among several states producing tea in India, West 

Bengal holds a very prominent position and accounts for nearly 20 percent of the total area under tea 

plantation and contributes about 24 percent of the total production. As per estimate made by Indian Tea 

Association (ITA) in 2012-13, the industry provides employment to 262749 numbers of workers directly. 

In addition, several lakh of persons derive their livelihood indirectly from the industry through its forward 

and backward linkage effects. Moreover, the industry contributes appreciably towards the central and 

state Governments’ exchequers. 

Historically, tea plantations developed in this region following a vertically integrated estate model of 

production which could appropriately be described as the ‘vent-for-surplus-development” model. 

However, for a very long time, the growth rate of production under this system has continuously been 

lagging behind the growth of demand for tea. This shortfall of supply coupling with other economic 

factors like availability of resources –land and manpower- necessitate a structural change in a traditional 

production system. Since the early 1990s, the mode of production in tea plantations had been continually 

experiencing a major structural shift from the century-old centralized estate sector system to the emerging 

small tea growers (STGs) −bought leaf factory (BLF) system which largely represents a flexible and 

decentralized system of production in terms of separation of plantation agriculture from factory operation.  

Following this structural transformation, the tea economy of the region has assumed a dualistic character 

which gets reflected through the co-existence of large corporate and medium proprietary holdings with tea 

smallholdings. At present, 74% of the total area under tea cultivation and 67% of the total production 

comes from the organized estate sector. The remaining 26% of the area and 33% of the production is 

accounted for by the small growers-BLF sector. The Tea Board of India has defined a person as an STG 

who is having tea plantation area up to 10.12 hectares (or 25 acres) without any processing facility. The 

STGs had made their first appearance in Chopra Block in Uttar Dinajpur District during the early 1980s. 

In the subsequent years, they were spread over the other areas of the region− Jalpaiguri, Coochbehar and 

the Terai (the foothills of Darjeeling). 
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As far as the proliferation of the smallholding tea sector of the regional tea economy is concerned, it is 

possible to identify a host of emerging issues for research studies. The principal research problem of the 

study is the measurement of resource use efficiency of STGs and to identify the sources of inefficiencies. 

The study intends to estimate two measures of efficiency at the plantation level− the technical and scale 

efficiency. Both non-parametric DEA and parametric Stochastic Frontier Regression methods have been 

used for efficiency measurement. This investigation is necessary in order to assess the relative effects of 

various productivity parameters vis-à-vis the scale of operation on tea production and productivity so that 

the relative importance of each parameter could be better understood. This analysis would also help to 

identify the nature of returns-to-scale and its impact on production and cost structures of tea 

smallholdings. In addition, we could also gain insight into the causes of the inefficiency of resource use 

leading to the wasteful use of scarce resources. This apart, the study tries to probe into the 

interdependencies between the ‘estate system’ and ‘small grower system’ using the ordinary regression 

technique. If the dependencies between these two sectors are a bi-directional phenomenon, then the 

present economic state of affairs of the large tea estate sector is to be understood with respect to the 

commercial relationship with small tea gardens.  The other dimensions of the research study include 

investigations into some contested issues concerning land and labour economics of small tea growing 

operation. These investigations assume importance in order to gain insights into the causes of land-use 

change and crop transfer as well as the potential of this newly emerged sector towards employment 

generation and the opportunity of alternative gainful options of occupational choices. 

This study is both analytical and exploratory work based on both primary and secondary data. The area of 

sample-study consisted of nine regions spread over four districts of North Bengal. The method of sample 

drawing for the collection of data is designed to be cluster sampling where clusters consist of sample 

study locations of tea smallholders. 

The results of the DEA study reveal that the overall resource use efficiency level of small tea growing 

operation is significantly high. This finding is further substantiated by the decomposition analysis of 

overall efficiency into the components of pure technical efficiency and scale efficiency. The zone-wise 

analysis of mean technical efficiency scores also corroborates this result. This provides ample justification 

for the extension of tea plantation periphery into non-traditional areas comprising mostly of farmlands. 

The study finds that farmers have replaced low yield fallow highlands with tea. The major economic 

implication to be drawn from efficiency analysis is that tea growing on small landholdings has emerged as 

an efficient model of commercial farming replacing traditional agricultural farming in a phased manner in 

different areas of the region. The result of stochastic frontier regression analysis reveals that the optimum 

size of plantation should be of 12 acres or more to achieve a maximum gain of efficiency. The analys is 
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further indicates that tea smallholding sector has a considerable potential for generating rural 

employment. It is found that not only self-employment but a sizeable proportion of additional 

employment opportunities are being created. This is certainly a positive development for thel abour 

surplus regional agrarian economy of North Bengal. The examination of the economics of small tea 

plantations from different perspectives reveals that the proliferation process has been driven by economic 

factors like higher productivity and efficiency gains and better utilization of land and labour resources. 

This emerging phenomenon of the tea industry has also the added beneficial effect of increasing the 

aggregate tea output on a sizeable scale thereby gradually redressing the supply shortfall problem in the 

domestic tea market. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



vii 
 

PREFACE 

 

The author pays his most profound gratitude to Dr. Ajit Kumar Ray, Professor, Department of Commerce, 

University of North Bengal, India, for supervising this work. This study could not have been possible 

without his untiring help and encouragement. His meticulous guidance, perseverance and passionate 

support in each and every step have made this endeavour complete in every respect. His motivation has 

helped the author to choose this research topic of utmost relevance in the context of contemporary 

regional tea economy of North Bengal. It is a great privilege for me to work under his supervision and 

learn a whole gamut of things throughout the tenure of the study from him. 

The author wishes to acknowledge his sincere gratitude to Dr. Anil Bhuimali, Professor and Hon’ble Vice 

Chancellor, University of Raiganj, West Bengal, for his invaluable help and never-ending encouragement 

towards successful completion of this work. The research work would never be completed without his 

effort and support.  

The author is extremely obliged to Dr. Neelangshu Ghosh, a faculty member of Swami Vivekananda 

Institute of Management & Computer Science,West Bengal, India, for generously helping him in data 

collection, data tabulation and completion of computational work. The author would like to acknowledge 

his unconditional extension of all kinds of collaboration.  

The author is fortunate enough to have prolonged discussions and association with the faculty members of 

the Department of Economics, University of North Bengal. He takes the opportunity to convey his sincere 

appreciation to them. He has been immensely indebted to Dr. Saswati Biswas, Professor, Department of 

Sociology,University of North Bengal, and Dr. Pinaki Bandopadhyay, Retd. Associate Professor, 

Department of Chemistry, University of North Bengal, for their constant inspiration and motivation to 

pursue this research work with utmost sincerity.  

The author would like to acknowledge the helpful service received from Mr.Bijoy Gopal Chakraborty, 

President, Confederation of Indian Small Tea Grower Associations (CISTA), along with other members 

of the association during the time of administering field survey in different locations of the survey region.  

The author would like to make special mention of his friend Bhriti Bhusan Roy for his sincere help in 

data collection, tabulation work, cordial company and moral support in time of need.  

 

 



viii 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ix 
 

TABLE OF CONTENTS 

 

 

Chapter 1      Introduction                                                                                                              1-26                                                                                                                             

Chapter 2      A Brief Discourse on Origin, Growth and Consolidation of                                     27-41 

                      Smallholder Tea Sector in North Bengal 

Chapter 3      Profile of Sample Small Tea Growers and their Land and                                        42-71 

                      Labour Utilisation Pattern 

Chapter 4      The Estimation of Technical Efficiency of Smallholding Tea                                   72-95 

                      Plantation in North Bengal− A DEA Study 

Chapter 5      Examining DEA Scale Efficiency and Returns-to-Scale for                                      96-106 

                     Small Tea Plantations in North Bengal 

Chapter 6      Technical Efficiency of Small Tea Growers in North Bengal                                   107-123 

                      −A Stochastic Frontier Analysis 

Chapter 7     Dependence of large tea estates on small tea plantations as a source for                    124-137 

                     outsourcing of green leaf and its impact on their production and 

                     productivity performance –A study with reference to North Bengal 

                     tea industry 

Chapter 8     Summary of Findings and Conclusions                                                                138-146 

Bibliography                                                                                                                                       147-157                                                               

 

 

 

 

Page No. 



x 
 

LIST OF TABLES 

 

 

 

1.1          Summary Statistics of Variables                                                                                            24 

2.1          Extent of New Tea Gardens (Up to 10.12 Hectare and Above) in West Bengal                   38 

                between 2001−2009 (Area in Acres) 

2.2           Extent of New Tea Gardens (Up to 10.12 Hectare and Above) in West Bengal                  39 

                between 2001−2009 (No of Gardens) 

3.1           District-wise distribution of respondents                                                                               44 

3.2           Sub-region wise distribution of respondents                                                                          45  

3.3           Year-wise Distribution of STPs                                                                                              45                                                                  

3.4           Educational Qualification of the Respondents                                                                        47 

3.5          Age Distribution of the Respondent                                                                                         48 

3.6           Occupational Distribution                                                                                                        50   

3.7           Source of Finance                                                                                                                    53 

3.8           Respondents under different holding sizes                                                                              56 

3.9           The pattern of land-use change in the study regions                                                                58 

3.10        Distribution of Owned and Acquired Land (Percentage)                                                          62 

3.11         Distribution of Land under Owned and Acquired Categories (Percentage)                             64 

3.12         Distribution of labour days between family and hired labour categories                                 67 

3.13         Distribution of hired labour days between male and female categories                                    69 

4.1           Output Decomposition between Organized and STGs Sectors                                                 73     

4.2           Descriptive statistics for TE Scores                                                                                           83                        

4.3           The Percentage ranges of technical efficiency frequency                                                  84 

4.4           Zone-wise composition of Efficient DMUs                                                                               85 

4.5a         Input Excesses and Output Shortfalls                                                                                         87 

4.5b         Input Excesses and Output Shortfalls                                                                                         88 

4.6           Potential average savings and increases                                                                                      89 

Table 

No. 

Page                                                                                                                                                         

No. 

 

Name of the Table 



xi 
 

4.7         Mean TE Score as per land size class of plantation                                                                      90 

5.1         Distribution of Scale Efficiency                                                                                                  101 

5.2         Average Scores of Different Efficiency Measures                                                                      102 

5.3         Description of technology                                                                                                            103 

5.4        Description of technology                                                                                                             104   

6.1       OLS estimates and ML estimates for parameters of the Cobb-Douglas Production Frontier       115 

             for small tea growers 

6.2       Descriptive Statistics for TE Scores                                                                                               117 

6.3       The distribution of technical efficiencies of small tea plantations                                                 118 

6.4        Region wise Mean Efficiency of Yield for the study regions                                                       119 

6.5        Efficiency according to size of tea gardens                                                                                  120 

7.1        Change in production, labour and land between 1990 and 2013                                                  125 

7.2        Small Growers Profile                                                                                                                   126 

7.3        Extent of Leaf Sourcing within the Organized Sector                                                                  129 

7.4        Gardens Employing Leaf Sourcing                                                                                               129 

7.5        Estimated regression model for all regions                                                                                   133 

7.6        Estimated regression model for the Terai Region                                                                         133 

7.7        Estimated regression model for the Dooars Region                                                                      134 

 

 

 

 

 

 

 



xii 
 

LIST OF FIGURES 

 

 

 

3.1                 Distribution of STPs                                                                                                        46 

3.2                 Educational Qualification of the Respondents                                                                48  

3.3                 Age -profile of the sample growers                                                                                 49 

3.4                Break-up of small tea growers according to their previous occupation                           52 

3.5                Break-up of small tea growers according to their additional occupation                         52 

3.6                Break-up of small tea growers according to their source of finance                                55 

3.7                Break-up of small tea growers according to their holding sizes                                       57 

3.8                Break-up of small tea growers according to amount of area                                             57 

3.9                Location-specific Break-up of total land area                                                                    60 

3.10              Break-up of wasteland across locations                                                                              61 

3.11              Break-up of crop-replacing land across locations                                                               61 

3.12               Break-up of land possession across locations                                                                    63 

3.13              Break-up of own land possession across locations                                                              63 

3.14              Break-up of acquired land possession across locations                                                       64 

3.15              Distribution of owned land                                                                                                  65 

3.16              Distribution of acquired land                                                                                               66 

3.17              Break-up of labour days as per land holding size                                                                68 

3.18              Break-up of hired days across land holding size                                                                  69 

3.19              Break-up of hired labour days between male and female categories                                   70 

5.1                Scale Efficiency                                                                                                                    98 

6.1                Input-oriented efficiency                                                                                                      110 

6.2                Output-oriented efficiency                                                                                                   111 

6.3                Production Functions/Frontiers                                                                                            112 

6.4               The percentage distribution of technical efficiencies within the sample                              118 

Page                                                                                                                                                         

No. 

 

Fig. 

No. 

Name of the figure 



xiii 
 

6.5            Region wise Mean Efficiency of Yield for the study regions                                                 119 

6.6            Efficiency according to size of tea gardens                                                                             121 

7.1            Changes in production, labour, and land during 1990-2013                                                   126 

7.2            Profile of Small Growers                                                                                                         127 

7.3            Break-up of tea production according to type of green leaf                                                    131 

7.4            Percentage of gardens resorting to leaf sourcing in the tea growing regions                          131 



1 
 

Chapter 1 

Introduction 

1.1 The Context 

India has a rich history of tea cultivation, consumption and export. It happens to be one of the 

largest producer, consumer and exporter of tea worldwide. Historically, tea plantation started in 

India and elsewhere in the world as an estate system under the colonial rule with the objective of 

exporting tea to the international market. This system was characterized by large holdings, 

corporate ownership, high capital base, monoculture, a hierarchical labour management system 

and a large work force employed as hired wage labour (Herath and Weersink, 2009). Under this 

system, tea production is essentially viewed as a management process that integrates vertically 

plantation agriculture into the tea processing, distribution and marketing chains. In the Indian 

context, the colonial economy preferred this single vertically integrated tea-estate model because 

of some specific reasons. As Hayami (2002) noted, tea plantations were initiated by the colonial 

ruler with the opening up of a large tract of frontier land that required huge initial capital 

investment. Virgin land had to be cleared and developed, and physical infrastructure, such as 

roads, irrigation systems, bridges, railway networks and docking facilities had to be constructed. 

Capital, in the form of machinery and equipment, had to be imported and redesigned to adapt 

local situations. Labourers were not only to be brought from the more populous region but had to 

be trained in the production of tea. In addition, tea plantations having the characteristic of being 

“enclaves”, labourers were to be provided with permanent shelter and non-wage benefits such as 

healthcare, free fuel and subsidized rations etc. For investors to internalize gains from such high 

capital outlays, the plantation size must be large. Concurrently, as plantations were opened up 

along the unused frontier land of the colonial territory with poor infrastructure and transportation 

facilities, tea production requires the proximity of processing facilities and this is best facilitated 

in large plantations. In addition, the grant of large tracts of virgin land at a concessional rate had 

facilitated the establishment of tea plantation as vertically integrated system.  

Another conventional explanation for the emergence of estate model of production is one that is 

based on the principle of internal economies of scale (Baldwin, 1956). It is argued that plantation 

has to be of specific size to be offered with scale efficiency gains. This explanation sounds well 

if crop production technology is found to be indivisible. However, this argument is questionable 
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if crop production technology allows for divisibility. The large plantations are in fact needed due 

to external economies of scale which is to be derived from huge initial investment in tea 

plantations in virgin frontier lands (De Silva, 1982). 

There is yet another reason to mention for the evolution of tea production under the plantation 

(or estate) system during the period of British colonialism. In the early periods of establishment 

of tea plantation under the colonial rule, most of the estates were possessed by British absentee 

owners, besides a few owners of Indian origin.  As these people were unable to carry out 

efficient management of plantation enterprises, they often earned lower rate of return on their 

financial investments. This situation had led to the emergence of the institution called „managing 

agency‟ which had taken over a wide range of tasks on behalf of the British absentee owners. 

With the advent of managing houses, British companies shifted towards more professional 

management of plantation enterprises. Towards the end of the nineteenth century, when the 

British companies extended tea cultivation, the managing companies expanded their activities, 

which included budgetary control, cultivation, manufacturing advice, exchange control, and staff 

recruitment at the higher level. Many of the early companies began to consolidate under the 

managing houses that had better access to the developed capital market of London. Thus, with 

time, the managing houses became more active and played the roles of producer, banker, shipper, 

broker and distributor. Moreover, these various roles of managing agencies were interlocked 

through vertical integration of production, processing and distribution (Sarkar, 2008). In 

addition, ensuring a regular supply of low wage labour, which had to be secured outside the 

country or region, caused the agency houses to keep the estates operationally large. 

It follows logically from our previous discussion that under the colonial rule the large plantation 

system was adopted as the most effective type of production organization for extracting 

maximum profit accruing from the exploitation of sparsely populated virgin areas. Following 

Myint (1965), a noted development economist, this model of plantation development could 

appropriately be described as the „vent-for-surplus-development”. The basic idea underlying this 

model has been the exploitation of virgin land areas suited for the production of tropical crops 

but devoid of significant working class population who could produce and trade their 

commodities. The sole objective of introducing this model by the colonial rulers was to meet the 

demand for tropical products by the industrialized nations. 
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1.2 Global Structural Shifts in Tea Industry 

The old organization of estate system of production has undergone some radical changes with the 

advent of small tea growers and introduction of bought leaf factories (BLF) in recent time. 

Following this change, the tea plantations are now globally characterized by a dualistic system of 

production – the plantation (or estate) system and the small growers‟ system. The small growers 

are producers of green leaf, a perishable input that has to be processed in a tea factory to convert 

to „made tea”. A number of studies have shown that the main criteria for drawing distinctions 

between these two sectors can be described in terms of landholding patterns, cultivation systems 

and labour utilisation patterns (Viswanathan et al. 2003; Hayami and Damodaran, 2004; Sarkar, 

2008; Das, 2010, 2012; Thapa, 2012). First, the size of landholding is an obvious characteristic 

to distinguish smallholder sector from large estates. The former is comprised of land size from 

10 to 50 hectares while the latter usually covers several hundred hectares. It is important to 

mention here that the definition of tea smallholder or small tea grower in terms of size of land 

holding varies across countries. For example, in Sri Lanka, “small-holding‟ means an area of 

land less than 50 acres (20.2 hectares). In India, a small-grower is one who cultivates 10.12 

hectares or less and not possessing his own tea processing factory. In Indonesia, smallholders/ 

small growers are those who grow tea on land size between 0.8 to 2 hectares and sell tea without 

processing. Notwithstanding the variation in land size across the major tea producing regions of 

the world, the average holding size in most countries tend to be on the lower side, for example, 

less than 0.4 hectares in Indonesia, and between 0.7 to 4 hectares in different growing regions of 

India, with an average holding size of 1.6 hectares. More than 80 percent of small-holders in Sri 

Lanka hold less than 0.2 hectares (FAO, 2012).  

As Hayami and Damodaran (2004) observed, a second criterion for identifying the smallholder 

sector is that it should be considered as a system consisting of small-scale tea planters holding 

land areas to grow green leaf only and bought-leaf factories (BLF) holding no farms to grow 

green leaf but specializing in manufacturing tea out of leaves purchased from smallholders. This 

decentralized system, consisting of independent small tea farmers and independent factories, 

contrasts with the plantation system in which production of tea leaves are integrated to the 

processing of leaves under a single management system (Hayami and Damodaran, 2004). There 

are two categories o BLFs − i) privately managed BLFs and ii) the government sponsored 

cooperative BLFs. The existence of the second category of BLFs is extremely prominent in 
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countries like Kenya and Sri Lanka. It is relevant to mention in this connection that the 

decentralized system of production of tea under the small-grower system in those countries has 

led to the introduction of “price-sharing formula” which is supposed to ensure remunerative 

prices to small tea growers as well as a fair return to bought leaf factories. A key component for 

the successful implementation of “price-sharing formula” has been seen to be the extension and 

efficient operation of the BLFs under government sponsorship. This helps benefit sharing 

between the growers and the manufactures on a more equitable basis as compared to the 

privately managed BLFs. There is, however, a second factor on which the efficacy of the price 

sharing formula depends. It is the selling of bulk of produced tea through auction market. This 

guarantees transparency in price realization.  

Finally, a key identifying factor of the small-holder tea sector is the favourable labour economics 

in terms of flexibility in the deployment of labour which is not in tandem with the estate sector. 

The main reason for the achievement of labour flexibility in this emerging sector is its overriding 

reliance on family labour and relatively diminutive reliance on hired labour (except during peak 

harvesting seasons). It has been observed that this sector is mainly reliant on the extensive use of 

low-opportunity cost family labour of women, children and aged family members who have little 

employment opportunity outside their own plantation. Another dimension of labour flexibility 

observed in this sector is the deployment of hired labour on the basis of piece rate contracts 

(Sarkar, 2008). This pattern of labour employment renders work in small plantations to be of 

unorganized nature which does not come under the domain of labour laws, such as the Plantation 

Labour Act (PLA) vis-à-vis minimum wage regulations. The unorganized nature of work also 

provides comparative cost advantage in small plantations in terms of payment of lower wages for 

hired labour relative to the estate sector. Some scholars have argued that these features of 

smallholder model of tea plantation along with the characteristics of small size of land holding, 

low initial investment for establishment of plantations, and a meager amount of interest costs on 

fixed and working capital have given it the character of peasant mode of production which is 

distinctly visible in traditional agricultural sector of developing countries (Hayami and 

Damodaran, 2004; Das, 2010). 

According to FAO (2012), within the tea sector in producing countries, the small-holders‟ sub-

sector is an important segment worldwide. Moreover, this segment has come to dominate the 

estate sector both in tea area and production in many leading tea producing countries such as 
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Kenya and Sri Lanka. In Sri Lanka, there are more than 400,000 small growers who constitute 

about 64 percent of total area under tea and 76 per cent of total production. In Kenya, on the 

other hand, with an estimated 560,000 small-holders, about 62 per cent of total production is 

derived from the sub-sector. The tea industry in China and Vietnam is essentially dominated by 

small growers. Small-holders account for 43 percent of the area under tea and 23 percent of 

production in Indonesia. According to FAO (2012) statistics, there has been an enormous growth 

in the small-holder sector as compared to the large-scale organized sector between 2001 and 

2010.The area under small-holder during this decade has increased from 1,140, 700 hectares to 

1,970,200 in China (a 72 per cent increase), from 85, 511 hectares to 115,023 hectares in Kenya 

(a 34 percent increase) and from 101,884 hectares to 132,000 hectares in Vietnam (a 30 percent 

increase). Between 1994 and 2005, the area under this sub-sector has increased by 48 percent in 

Sri Lanka.  

1.3 Extent of Small Growers across India 

In India, the small tea growers have emerged as a major stake holder of the country's tea sector. 

They have contributed significantly to the development and expansion of tea industry as a whole. 

According to a report published by the Parliamentary Standing Committee on Commerce (2012), 

the number of small tea growers in the country is estimated at 1, 60,000, accounting for a 

production of about 257 million kg of made tea, or roughly over 26 percent of the country's total 

production. The small tea plantations had registered their inception in India as early as in the 

1960s in Tamil Nadu and Kerala. Gradually, they had spread significantly in Assam and West 

Bengal. Following the global trend of proliferation of small growers, there has been a stupendous 

growth of this sector between 2001 and 2010 in India. During this decade, the share of this sector 

in the total output has gone up from 11 percent to 26 percent. According to Tea Board statistics, 

at present the small tea growers in India accounts for 28 percent of the total area under tea 

cultivation with more than 2 lakh holdings and the average size of holding being less than 1 

hectare. The very recent estimates reveal that the small growers produce nearly 300 million kg 

annually or roughly 30 percent of the country‟s total production. The states that have witnessed 

the largest concentration of small growers in recent time in the country are Assam, followed by 

West Bengal and the north –east and southern states. The tea produced by small growers is 

mainly of CTC type. According to Union Commerce Ministry figures, the tea-industry in India 
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has finally passed the one billion kilogram mark production in 2013. The ministry feels that the 

credit of surpassing this target goes to the huge promulgation of the small tea-growers. 

In its 57
th

 annual report, Tea Board of India, the apex body entrusted with the task of looking 

after the overall interests of tea industry, has described the small grower sector as “a force to 

reckon with that have made a significant contribution to total production of tea”. It bears mention 

here that Tea Board started pursuing its policy on promotion of small growers as early as first 

half of the 1990s. The policy content was articulated in the Eighth Plan document (1990-95). The 

idea behind this policy initiative was to create a core of small growers to boost tea output. Under 

this policy, local village people are to be encouraged to take up the task of tea growing in areas 

on the periphery of a select number of large estates, referred to as “nucleus” estates, which would 

be required to assist the small growers with technical and managerial expertise as well as the 

requisite financial inputs. In addition, the small growers would sell green leaf to the nucleus 

estate factories at prices determined on the basis of green tea quality and the prices of made tea. 

As it follows, this policy was intended to serve dual purposes. First, it would achieve the goal of 

allowing the spread of tea cultivation in non-traditional areas with the diffusion of technological 

know-how to the small growers. Second, it would create an assured market for the small growers 

for the sale of green leaf. However, Bhowmik (1991) observed that the small grower promotion 

policy was basically the fallout of the failure of Tea Board‟s earlier policy of 15-year Tea 

Development Plan persuaded in the early 1980s.  

Recently, to look after the interests of small tea-growers, the Union Government has constituted 

Small Tea Growers Directorate under Tea Board. The directorate has been specially constituted 

to ensure better execution and monitoring of various tea production promotion schemes and to 

help initiate a pilot programme on alternative market development for small tea growers in 

addition to providing systematic training and extension services. Moreover, the Tea Board of 

India has decided to set up 82 small-growers development cells across the country with the 

specific task of giving expert advice to small tea growers on quality control and sustainable 

production. The launch of these measures is a pointer to the importance the Union Government 

vis-à-vis the Tea Board is attaching to the small grower tea sector. 
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1.4 Emergence of Small Growers in West Bengal 

Like the rest of India, the tea industry in West Bengal was initiated by the colonial ruler in early 

nineteenth century by bringing vast tracts of virgin lands under tea cultivation through the hiring 

of cheap migrant tribal labour. Traditionally, the organization of production of tea industry had 

remained estate-oriented since its inception. However, by the mid-1990s, the tea industry of 

West Bengal underwent a significant structural change in terms of emergence of small tea 

plantations and the introduction of bought leaf factories (BLF). According to the estimate of 

association of small tea growers, nearly 40,000 of small growers contribute around 33 percent of 

total tea production of North Bengal. The small growers in North Bengal are largely 

concentrated in North Dinajpur, Jalpaiguri, Coochbehar and at the Terai (the foothills of 

Darjeeling). The process of promulgation of small tea growers can be divided into three phases: 

the first phase covered a period from early 1980s to late 1980s, the second phase from late 1980s 

to mid-1990s, and the third phase covered the rest of the period up till now. Following this 

development, tea plantations had spread on a wide scale in non-traditional areas. It was 

presumably the tea boom in the 1980s that could be identified as the key driving factor leading to 

this proliferation phenomenon. The initial expansion of tea acreage into non-traditional areas was 

primarily due to management of large tea estates. Subsequently, this was carried out through 

involvement of local people in establishment of tea plantations. 

1.5. Problem Perspective and Statement of the Problem  

The considerable extension of tea plantation periphery by existing estate gardens and 

proliferation of small tea growers into non-traditional areas is a very significant phenomenon in 

four districts of North Bengal. In fact, following this development, there has been a radical 

restructuring of the tea industry in West Bengal in the past few decades in terms of changing 

pattern and composition of tea production and output. The activity of growing tea on small plots 

of land has emerged as a significant economic activity for the people at large in this region. 

Moreover, in terms of land-use change, crop transfer, employment generation, changing options 

of occupational choices, impact on living standard etc. this development has drawn attention of 

many academicians. These developments obviously necessitate a thorough study of economics of 

small tea growing to identify the economic push and pull factors that have contributed to the 
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proliferation process of this emerging sector. The important areas of this proposed study are 

outlined as below.  

The principal research problem of the study is the parametric and non-parametric analysis of 

production economics of small tea gardens which relates input and output factors. These input 

factors are nature of land, condition of soil, availability of irrigation, quantum of fertilizer used 

and use of various categories of labour force while the output factor is the yield of green leaf. 

The proposed analysis would help to understand production economics in terms of measurement 

of technical efficiency of production along with nature of returns to scale that emerges from the 

input and output relationship at the plantation level.  

One of the major input factors is land. It has been reported since mid-eighties that gradually 

traditional crop land is being transferred to tea production in North Bengal. An important inquiry 

should be the nature and type of transferred land. If it is paddy land, then the obvious conclusion 

is that the paddy cultivation must have been becoming inefficient and hence, less productive and 

remunerative. Why this so happened must be examined carefully. On the other hand if fallow 

high lands are being transferred to tea cultivation, then the research question would have been 

that how this important input is utilized. A second important aspect of production economics 

involves the investigation of nature of returns to scale that emerges from the relationship 

between input and output at the farm level. The prevalence of increasing returns to scale 

indicates that production increases in a higher rate than the rate of increase of inputs used. This 

may happen also for the younger age of tea bush that results in more yield compared to aged tea 

bush. Generally it is known that up to the attainment of a certain age of tea bush, the growth of 

tea leaves remains in increasing order. If the factor of contribution of bush-age could be 

separated, then the increasing return to scale should indicate increasing contribution of other 

factors. It could also be the case that the relationship between input and output at the farm level 

is characterized by decreasing returns to scale. The subject of inquiry in such a case would be to 

answer why such a proliferation did occur despite having production inefficiency. 

The second most important input after land is labour. It is to be noted that, unlike the estate 

gardens which employ hired wage labour brought from the outside region, the small tea gardens 

employ family labour and village people for their operation. It is a known fact that village people 

having skills in traditional agriculture have joined as labour in small tea garden without adequate 
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skill in this sector. The skill and efficiency they attained with the passage of time may contribute 

positively in production. Thus, an important enquiry involves making an assessment of how 

important the contribution of gradually increasing labour skill is towards gaining production 

efficiency in case of small gardens. The second important aspect would be to investigate up to 

what extent this sector has been able to act as a major source of employment and livelihood for 

the population of the North Bengal regional economy. As this economy is often considered as 

backward in terms of lack of year round employment opportunities, the increase of social welfare 

in terms of greater employment opportunity and enhanced income and livelihood security is of 

immense significance for the people of this region. A related inquiry to be made in this regard is 

to find out what role does changing options of occupational choices play towards meeting the 

objective of securing descent livelihood.  

Finally, a very pertinent issue of inquiry relating to tea industry in contemporary time North 

Bengal is the interdependencies among the small tea growers and the estate sectors. 

Conventionally, the phenomenon of the emergence of the small tea growing sector and its 

viability, the economics, and social contribution has been considered to be independent of the 

state of affairs of the sector consisting of large estates. On the other hand, it has often been 

alleged by many, especially the planters‟ circle, that an important cause of crisis of the organized 

sector of tea industry is the emergence and subsequent proliferation of small tea gardens. Thus, 

inter-relationship between these two sectors has become a major issue. Because of this, without 

probing into the inter-linkages between these two sectors, the inspection of small tea gardens and 

its economics cannot be complete. Again, if the dependencies between these two sectors are a bi-

directional phenomenon, then the present economic state of affairs of the large tea estate sector is 

to be understood with respect to the commercial relationship with small tea gardens. Thus, an 

investigation of such interdependencies is required in order to make it reveal if there exists a 

mutually beneficial feedback mechanism as opposed to our conventional wisdom. 

1.6 Review of Literature 

The review of literature is structured around the schematic sections as follows. It starts with a 

brief account of general literature directly related to the proposed research area of our research 

problem. It covers various pertinent issues with which the researchers so far have dealt with and 

the important findings which have emerged out of their studies. The second section focuses on 



10 
 

quantitative literature that covers relevant empirical methods and studies in the proposed 

research area. The final section seeks to locate the existing research gaps related to the proposed 

research area. 

1.6.1 General Literature  

There is substantial literature on small tea growers in the global context. However, in the context 

of India, there is only a few number of studies so far. The literature available in the Indian 

context (only with a few exceptions) has been arranged as under: 

Bhowmik (1991) studied how Tea Board came up with the small grower promotion policy 

during the Eighth Plan period (1990-95) to boost tea output.  He argued that this policy was to be 

viewed as the fallout of the failure of Tea Board‟s earlier policy of 15-year Tea Development 

Plan persuaded in the early 1980s in order to ease out the production shortfall crisis of the Indian 

tea industry. 

The ILO (1994) study on “changing patterns in plantations” focused on three types of change 

that have occurred in plantation systems on a global scale in recent time. These include: 1) 

Privatization and changing forms of plantation ownerships; 2) Changing forms of commodity 

marketing; 3) Changing forms of production. The study noted that forms of production are 

changing in plantations, with plantation commodities including tea are grown on both 

smallholdings and medium-sized and large estates. The study found different patterns of labour 

utilisation across sectors. Smallholders rely essentially on family labour but also hire labour to 

meet seasonal activity peaks. Smallholders grow plantation commodities and food crops. 

Smallholders also sell their labour on a seasonal or casual basis on estates. Estates rely on 

permanent, seasonal or casual wage labour. According to the study, the estate mode of 

plantations is undergoing different processes of disintegration worldwide. Some estates have 

introduced tenancy arrangements whereby land is leased to employees producing under 

conditions specified by the estate. A variant of this arrangement is contract farming or out-

grower scheme whereby, in addition to its own production, the estate buys under contract the 

produce of smallholders. This enables estates to concentrate on primary processing and to reduce 

their direct involvement in production.   

Sivaram (1997) noted that the „estate‟ oriented view of tea production has been worn away 

towards the end of the last century with the emergence and proliferation of non-traditional 
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growers. The reasons cited by him for the disappearance of the traditional image of tea as a 

large-scale enterprise include higher land and labour productivity that ensure a production cost 

that is lower than that in the estate sector, the establishment and the increase of private (bought-

leaf) factories, and the outsourcing of green leaf by the large estate to the emerging smallholder 

sector. However, his finding of higher productivity has been criticized on the ground that 

productivity in smallholdings masks the application of very high dose of unpaid family labour, 

which remains invisible (Sankrityayana, 2006). 

Hannan and Butola (2006) gave an account of growth and development of small tea growers 

(STGs) in North Bengal and institutional constraints related with their proper functioning. Their 

study found that a good number of pineapple growers in this region started switching over to tea 

cultivation in their fields in the late eighties. The growers resorted to tea cultivation in their 

holdings due to paucity of available market for the pineapple as well as the absence of processing 

technology for the pineapple. The pineapple growers earned handsome profits from tea 

cultivation, which induced more and more villagers to abandon the cultivation of traditional 

crops and take up tea cultivation to earn steady income. 

Sankrityayana (2006) made a critical assessment of the proliferation process of small tea growers 

in North Bengal by identifying the push and pull factors behind this phenomenon. He argued that 

the state policy of land redistribution since 1970s is an important push factor behind this new 

development. On the one hand, this policy had left little land that could be granted for new tea 

leases when the tea industry of West Bengal sought the release of such land, following the tea 

boom since mid-1980s onwards. On the other hand, a vast tract of land distributed among 

landless beneficiaries under this policy was frequently found unsuitable for paddy cultivation 

which was ultimately brought under tea cultivation by the land owners themselves. He opined 

that this situation resulted in the expansion of tea plantations into non-traditional areas 

comprising mostly of revenue lands of landless beneficiaries of the land redistribution policy. He 

identified labour flexibility as an important pull factor for the unprecedented growth of this non-

traditional sector. 

Sarkar (2008) conducted a case study in the North Bengal region to make a comparison between 

the BLF- smallholder sector and the estate sector on the basis of cost of production structure 

pertaining to both sectors. The cost of production in the BLF- smallholder sector was found to be 
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considerably lower as compared to that of the estate sector mainly due to in-build labour 

flexibility of the former sector at the farm level vis-à-vis the processing level. On the basis of this 

finding, he has pointed out that, in order to achieve flexibility in the deployment of labour, the 

mode of production is shifting from the estate sector to the emerging smallholder sector. This 

finding is corroborated by the studies of Viswanathan et al.(2003), Hayami and Damodaran 

(2004) and Thapa (2012) 

Das (2010, 2012) made a sample study on production process and other operational aspects of 

smallholdings tea plantations of Sri Lanka and Assam. The findings emerging from his study, 

especially with reference to Assam, have a lot of similarities with the findings that emerged from 

the study of Sarkar (2008). The study has found that this non-traditional sector has created higher 

employment opportunities for the rural people in terms of self-employment, particularly for the 

rural unemployed youth on different dimensions, compared to the subsistence agricultural sector. 

Not only that, the smallholdings tea plantations in Assam employ approximately four persons per 

hectare as compared to 2.06 persons per hectare overall employed in the tea sector. The study 

revealed that a substantial number of small growers in the study regions have opted for dual 

system of farming, that is to say, tea farming along with subsistence farming that includes paddy 

and vegetable cultivation. A segment of the small growers, on the other hand, supplement 

household income from sources such as wage earnings, shops, transportation jobs and private 

and government salaried jobs. There is also a category of small growers who rely entirely on 

income from tea. The study made a critical observation of the fact that in spite of the initiation of 

tea smallholding by the peasantry in Assam, the sector could not remain in the form of peasants‟ 

smallholdings recently with the entry of rich and landowning natives. 

1.6.2 Quantitative Literature  

A major area of study of the proposed research problem is the examination of efficiency in the 

production of output as well as in the utilisation of labour input by the non-traditional small tea 

growers. In general, the examination of efficiency is a central issue in the main stream theoretical 

and empirical production economics, which often comes under the nomenclature of neo-classical 

economics. It defines production process in terms of transformation of inputs into outputs in the 

most efficient manner. Thus, the idea of efficiency is in-built in the neo-classical theory of 

production. The literature of productive efficiency is broadly divided between two separate 
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branches; the econometric (and parametric) Stochastic Frontier Analysis (SFA) and the 

nonparametric method of Data Envelopment Analysis (DEA). In the next section, we give a brief 

description of efficiency concepts and the unified conceptual framework of both kinds of 

efficiency measurement approach. This would be followed by an overview of quantitative 

procedures under each approach. As no empirical study involving the application of DEA 

approach in the proposed research area is found in the literature, we restrict ourselves to a 

summary presentation of few empirical studies involving the applications of SFA.  

At the outset, we introduce the efficiency concepts that are found in the literature on efficiency. 

In simple terms, efficiency is defined as the ability of a firm to obtain maximum output from a 

given set of inputs (Coelli, Rao et al. 1998). A firm is said to be an efficient firm if it is obtaining 

maximum output from a set of inputs. Since the measurement of efficiency involves technical 

aspect of production process as well as market-driven factors (economic factors), e.g. allocative 

problems, the measurement of efficiency should of different types. The economic literature on 

production efficiency typically makes distinctions between technical, allocative, economic and 

scale efficiency. These different efficiency concepts are briefly explained below.  

Technical efficiency (TE) is defined as the degree to which firms fail to reach the optimal 

production. A firm is said to be technically inefficient if it is not realising the technically feasible 

maximum production due to inefficient management of the resources. 

Allocative efficiency (AE) relates to allocation of inputs in accordance with some specified 

principle of optimality such as cost minimization, revenue maximization, and profit 

maximization condition for exogenously given input and output prices. AE can be contrasted 

with TE by virtue of the fact that, while TE estimation does not require information on prices, 

estimation of AE does. 

The combination of measures of technical and allocative efficiency yields a measure of 

economic efficiency (Farrell, 1957). It could happen that a firm is allocatively efficient but it is 

not realising technical efficiency. In such a case, the firm is said to be economically efficient. 

Alternative terminologies used for economic efficiency include price efficiency, cost efficiency 

etc.  

Finally, scale efficiency (SE) is the potential efficiency gain from achieving optimal scale of 

operation. If a firm is scale inefficient, it means that it is operating with a plant size that is 
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smaller or greater than the optimal plant size. If a farm is seen to be producing with a non-

optimal plant size, it incurs more costs and earns less profit. It is important to mention that scale 

efficiency is internal to a firm and consequently, its determination is not dependent on market-

driven factors (economic factors).  

The analytical approach to the measurement of efficiency in production has originated from the 

works of Debreu (1951) and Koopmans (1951). Debreu provides the first measure of productive 

efficiency which is called “coefficient of resource utilisation”. Debreu‟s measure of efficiency is 

called a “radial measure” of technical efficiency. Radial measures focus on the maximum 

possible proportionate reduction of all inputs or maximum possible proportionate expansion of 

all output. They are invariant of unit of measurement, that is to say, changing the unit of 

measurement will not change the efficiency score. With the application of the radial measure, the 

achievement of the maximum feasible input contraction or output expansion suggests technical 

efficiency even though there may remain slacks in inputs or outputs. This constitutes a major 

shortcoming of the Debreu‟s measure. Moreover, this approach is entirely conceptual without 

any focus on how efficiency could be identified.  

Koopmans put forward a definition of technical efficiency as follows: an input-output vector is 

technically efficient if, and only if, increasing any output or decreasing any input is possible only 

by decreasing some other output or increasing some other input. Thus, Koopmans definition 

implies a non-radial measure of efficiency. This measure relates any production unit to a 

production unit of its efficient subset. It follows that this measure represents an improvement 

over Debreu‟s measure in terms of its ability to make inputs or outputs slacks equal to zero for a 

technically efficient production unit. This definition is, in fact, the adaption of Pareto concept of 

“welfare efficiency” by Koopmans for use in production economics. For this reason, this 

definition of efficiency is also referred to as the “Pareto-Koopmans” definition. However, it 

refers to an absolute standard of efficiency and as such its computational implementation is not 

possible. Thus, it remains entirely conceptual from empirical point of view.  

Farrell (1957) revisits the works initiated by Debreu and Koopmans in a seminal paper 

„Measurement of Production Efficiency‟ so as to provide them with empirical content. It is this 

empirical necessity which has motivated him to define technical efficiency in relative terms. 

More specifically, for Farrell, efficiency is to be defined relative to some benchmark level. The 
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benchmark, which Farrell calls “efficient unit isoquant” that captures the minimum combination 

of inputs per unit of output required to produce a unit of output, is referred to as the “best 

practice frontier” and represents actual observed achievements in similar operations (Fa re and 

Grosskopf, 1985). Hence, efficiency is a relative measure and indicates how close the actual or 

observed production is to the production corresponding to the “best practice frontier” level of 

operation. This approach to efficiency measurement is quite well-known in the literature as the 

“frontier approach”. Farrell further extends the works of Debreu and Koopmans to include 

allocative efficiency as an important component of productive efficiency besides technical 

efficiency. This has led Farrell to define overall economic efficiency which represents a 

combination of these two components of efficiency. According to Farrell, implicit in the notion 

of allocative efficiency is a particular behavioural assumption of the about the goal of the 

producer such as cost minimization, profit maximisation or revenue maximisation. He considers 

cost-minimisation to determine the proper technically efficient input-output vectors given the 

prevailing input and output prices. 

Farrell has made a good deal of progress towards providing a theoretical framework for 

measuring efficiency empirically. His framework provides a way of differentiating efficient from 

inefficient production units. But it fails to show the way of practical identification of an efficient 

frontier from a given set of observations on inputs and outputs. For this reason, Farrell‟s original 

model offers no guidance concerning either the identification of an efficient production unit or 

the degree of inefficiency of an inefficient production unit. Moreover, this model is of no help in 

the identification of a combination of efficient vectors (a subset of isoquant for each output) 

against which comparing an inefficient vector. Nevertheless, Farrell‟s theoretical framework has 

led to the development of several techniques for the measurement of technical efficiency of 

production. These techniques can be broadly categorized into two approaches: the parametric 

stochastic frontier production function (SFP) approach and the nonparametric mathematical 

programming approach commonly referred to as data envelopment analysis (DEA). 

1.6.2A Stochastic Frontier Regression (SFR) 

One important line of empirical research that has proceeded in the aftermath of the publication of 

Farrell‟s work is the SFR. This approach tries to operationalizing Farrell‟s conceptual framework 

by specifying the frontier as a parametric function of inputs. It was initially applied for the 

measurement of technical efficiency (TE). Later on it has been extended to include allocative, 
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cost and profit efficiency. The first statistical formulation of this method was independently 

proposed by Aigner et al. (1977) and Meeusen and van den Broeck (1977). The specification of 

the SFR model involves a production function which has a two-component composite error 

term−one to account for random effects and another to account for technical inefficiency. The 

advantage of this method is that it can make a distinction between technical inefficiency and 

statistical noise effects that originate from the data set. The stochastic frontier  approach is 

considered very appropriate for assessing TE in a developing country agriculture, where data are 

often heavily influenced by measurement errors and other stochastic factors such as weather 

conditions, diseases, etc. (Fare et al., 1985; Kirkley et al., 1995; Coelli et al., 1998). 

A pre-requisite for the estimation of stochastic production frontier is the specification of the 

particular functional form of the production function. A range of functional forms for the 

production function frontier are used in empirical studies, with the most frequently used being a 

translog function, which is a second order (all cross- terms included) log-linear form. This is a 

relatively flexible functional form as it does not impose assumptions about constant elasticities 

of production and nor elasticities of substitution between inputs (Corbo and Meller, 1979; Berndt 

and Christensen, 1973). Alternative production function specifications include the Cobb-Douglas 

and CES (Constant Elasticity of Substitution) production functions. 

The estimation of the SFR model involves (i) estimating the parameters of the of the frontier 

function 𝑓(𝑥) which is to be specified a priori, and (ii) estimating inefficiency. Kumbhakar and 

Wang (2010) have given a detail account of the method of estimation of stochastic frontier 

production function. They have demonstrated that the method to be applied is the maximum 

likelihood (ML) and an essential requirement for the application of this method is the 

specification of distributional assumptions of the error terms. Since limited theory is available in 

guiding the choice of distributions, the distributional assumptions are often made heuristically. 

The various alternative distribution assumptions explored in the literature so far are: an 

exponential distribution (Meeusen and Van den Broeck, 1977); a normal distribution truncated at 

zero, (Aigner, Lovell and Schmidt, 1977); a half-normal distribution truncated at zero (Jondrow 

et al., 1982); and a two-parameter Gamma/ normal distribution (Greene, 1990; Pascoe et 

al.2003).It is to be noted that the estimates of technical efficiency are dependent on the specific 

distributional assumption on the error components. 
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Schmidt and Lovell (1979), extending the SFP model of Aigner et al. (1977) and Meeusen and 

van den Broeck (1977), demonstrate that it is possible to estimate technical and allocative 

efficiencies simultaneously provided an assumption is made that „the firm seeks to minimise the 

cost of producing its desired rate of output, subject to a stochastic production frontier constraint”.  

A large number of studies are available on the use of SFP for the measurement of technical 

efficiency in agricultural production (Battese and Corra, 1977; Kalirajan, 1981a, 1981b, 1990; 

Dawson and Lingard, 1989; Battese, 1992; Battese and Coelli, 1995). The common objective of 

these studies is the evaluation of current performance and opportunities to improve the 

production performance of the crops under consideration. These efficiency studies have showed 

that it is possible to raise the productivity of the crop without actually raising the input 

application.  

Hazarika and Subramanian (1999) examine technical efficiency of the tea industry in Assam 

using the stochastic frontier production function model. The study identifies high percentage of 

vacancy and old age of tea bushes as two important sources of inefficiency for the industry. The 

authors observe that these inefficiencies could be corrected through undertaking infilling, 

replanting and replacement planting.  

Basnayake and Gunaratne (2002) estimated technical efficiency of the tea smallholding sector in 

mid country west zone of Sri Lanka. The objective of the study was to trace out the sources of 

inefficiency and investigate the robustness of measured technical efficiency in various functional 

forms specifications. The translog model has been found to provide better result than the Cobb-

Douglas model. 

Jayasinghe and Toyoda (2004) analysed the technical efficiency of organic tea small holdings in 

the midcountry wet zone of Sri Lanka using a stochastic frontier analysis. The study revealed a 

significantly positive relationship between technical efficiency and training of farmers. 

Mahesh and Malaisamy (2004) conducted a study of measurement of technical efficiency of tea 

industry in the Nilgiri district of Tamil Nadu during the year 1998-1999 using the stochastic 

frontier model. The study found that the proportion of most efficient (91-99 per cent) category is 

much larger for corporate units in comparison with tea farmers.  
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Jayatilake (2006) made a study of the estimation of technical efficiency of tea manufacturing 

firms in Sri Lanka. The study revealed that there was a possibility to increase the production 

through efficiency improvement, thereby reducing the cost of production. The study further 

revealed that efficiency scores were subject to regional variation.  

Baten et al. (2010) attempted to measure the status of technical efficiency of tea-producing 

industry for panel data in Bangladesh using the stochastic frontier production function, 

incorporating technical inefficiency effect. It was observed that Translog Production Function is 

more preferable than Cobb-Douglas Production Function. The results indicated that there is a 

great potential exists for tea industry to further increase the value added by a significant 

proportion using the available input, technology and efficiency improvement, thereby reducing 

the cost of production. 

1.6.2B Data Envelopment Analysis 

A second line of empirical research developed the Farrell‟s conceptual model of measurement of 

efficiency into the non-parametric linear programming model which is known as data 

envelopment analysis (DEA). The method of DEA generalized Farrell‟s measure of technical 

efficiency from the single-output to the multiple-output case. The development of this approach 

has also been motivated by the empirical necessity of treating Pareto-Koopmans‟ definition of 

technical efficiency as a relative notion, a notion that is relative to best observed practice in the 

reference set or comparison group. In DEA, the economic agent is referred to as a decision-

making unit (DMU) to accord with the notion that we are assessing entities that have control 

over the processes they deploy to convert their inputs into outputs. We present below an 

overview of quantitative procedures within the framework of DEA. 

In 1978, Charnes, Cooper and Rhodes (CCR) proposed what has been traditionally considered 

the first DEA model. The CCR model was developed originally in terms of a fractional 

programming problem. The optimal values given by DEA are actually the virtual multipliers. 

Those represent the associated weights of the inputs and outputs, respectively. The unit being 

evaluated will be called efficient if, by using the most favourable set of weights, the ratio of the 

weighted inputs over outputs is equal to one. The above fractional formulation can be 

transformed into a linear programming problem (LPP) (Charnes and Cooper, 1962) by 

maximising the numerator and setting the denominator equal to a constant. In the DEA 
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methodology, this constant is considered to be equal to one, in order to get an efficiency rate 

upper-bounded by one. 

The models presented initially were input-oriented models (CCR-I). Subsequently, the output-

oriented model (CCR-O) was proposed where the efficiency has been defined as the ratio of the 

weighted sum of inputs to the weighted sum of outputs. Gradually, for solution of DEA models 

dual form is used (Charnes, Cooper and Rhodes, 1981). When the unit under evaluation, DMU, 

is rated as inefficient, the solution to the dual problem provides a number of DMUs- the peer 

group or reference set-which is rated as efficient with the weights of DMU. Moreover, the 

optimal solution of the model provides a virtual unit on the frontier constructed as a linear 

combination of the units in the reference set. The unit being evaluated should be transformed into 

that virtual DMU in order to become efficient. This is made by a radial reduction of the inputs or 

expansion of the outputs-for an input or output orientation, respectively- by means of the optimal 

value of the objective function.  

The original model of CCR assumed constant returns to scale (CRS). Banker, Charnes and 

Cooper (BCC) (1984) extended their model and constructed a new model that allowed for 

variable returns to scale (VRS). The extension is made by the elimination of the postulate of 

linear combination by the convex combination on the production possibility set proposed in the 

CCR model. It makes the production possibility set as the convex hull, that is to say, the smallest 

convex set that encloses all observed DMUs.  

The basic DEA models are referred to as the CCR and BCC models which provide us with 

technical efficiency measures. Banker (1984) suggested a method of estimating scale efficiency 

in the context of a multiple-input, multiple-output technology by focusing on the concept of “the 

most productive scale size (MPSS)”. Ray (2004) observes that Banker utilizes Frisch‟s concept 

of technically optimal production scale to define the MPSS for the multiple-input, multiple-

output case. Once the MPSS is defined, the maximum productivity attained at the MPSS is 

compared with the average productivity at the actual scale of production to measure scale 

efficiency. Although the method suggested by Banker‟s is based on the BCC model, it may be 

noted that Byrnes, Fare and Grosskopf (1984) independently constructed a nonparametric model 

allowing scale efficiency. Banker and Thrall (1992) derive a number of important results relating 
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to the MPSS. It is relevant to note in this connection that, in the parametric literature, the primary 

interest has been on “scale elasticity” rather than on “scale efficiency”.  

Beyond the standard CCR and BCC DEA models, there are several other nonparametric models 

proposed independently in the literature. Some of these new areas of development include: graph 

hyperbolic distance function and the directional distance function models (Fa re, Grosskopf and 

Lovell (FGL) (1985, 1994); Chambers, Chung and Fa re, 1996); non-radial models allowing 

reduction of individual inputs and/or increase in individual outputs at different rates (Fa re and 

Lovell (FL) (1978); Pastor, Ruiz and Sirvent, 1999); Free Disposal Hull (FDH) models 

dispensing with the convexity requirement and retaining the assumption of free disposability of 

inputs and outputs (Deprins, Simar and Tulkens, 1984; Tulkens, 1993); methods of assurance 

region (AR) analysis and Cone Ratio (CR) analysis for dealing with slacks, multiplier bounds 

and congestion (Thompson, Singleton, Thrall and Smith, 1986; Charnes, Cooper, Huang and 

Sun, 1990); DEA models addressing the issues of efficiency of merger and breakup of firms ( 

Bogetoft and Wang, 1996; Maindiratta, 1990). An extensive review of the above mentioned 

models is available in Ray (2004).  

By far the most serious impediment to a wider acceptance of DEA approach as a valid analytical 

method in economics is that it is seen as deterministic and hence does not take into account 

random error. However, more recently, stochastic data envelopment analysis (SDEA) models 

have been proposed. Since DEA is an extreme point technique, noise (even symmetrical noise 

with zero mean) such as measurement error can cause significant problems because the solution 

to optimization problems is sensitive to changes in data. As a consequence of this, theoretical 

attempts to incorporate these stochastic errors were made. ADEA applications are based on the 

theoretical paper by Land et al. (1993) where the authors use their new models to examine the 

efficiency of the same schooling programme for disabled scholars as in Charnes et al. (1978). In 

Land et al. (1993), the authors discussed the prospect of stochastic DEA and constructed their 

own model. They introduced the stochastic component to DEA and derived the model as a 

chance constrained version of BCC output oriented model in envelopment form. Further, Land et 

al. (1993) transformed these problems to their deterministic non-linear equivalents, which 

allowed them to determine the efficient DMUs.  
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1.7. Objectives of the Study 

The main objectives of the study are as follows: 

1. To trace the origin, growth and consolidation of small tea growers in North Bengal including 

socio-economic background of small growers. 

2. To study the land utilisation pattern of small tea growers. 

3. To estimate technical efficiency for evaluating the productivity performance of the small tea 

gardens applying suitable non-parametric optimization method, such as data envelopment 

analysis (DEA), and to identify sources causing economic inefficiency of tea small holdings. 

4. To identify the nature of returns-to-scale and its impact on production and cost structures of 

tea smallholdings. 

5. To estimate technical efficiency of the small tea gardens using parametric stochastic frontier 

approach. 

6. To assess the relative effects of various productivity parameters on tea production and 

productivity using stochastic frontier regression analysis. 

7. To determine the optimum efficient size of small tea gardens with the use of both parametric 

and non-parametric techniques.  

8. To make an assessment of the nature and extent of production and productivity dependence of 

large tea estates on small tea plantations in terms of green leaf outsourcing.  

1.8. Research Questions of the Study 

1) What are the economic push and pull factors that could explain the significant growth of tea 

smallholdings in recent times in North Bengal? 

2) Does the socio-economic background of small tea growers suggest the entrance of 

occupationally diversified rural peasantry in tea smallholdings? Or, does it signify land diversion 

vis-à-vis land dispossession of small and marginal farmers? 

3) Does small growing of tea represent an efficient mode of production due to better utilisation 

of land and labour resources?  
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4) What is the nature and magnitude of capital investment for the establishment of small tea 

gardens? 

5) Do the small tea gardens perform efficiently in terms of technical efficiency? Is there any 

optimum efficient size of them? 

6) What is the pattern of input use in small tea plantations? What are the relative effects of 

various input variables on tea production and productivity in the smallholding tea sector? 

6) What kind of returns to scale emerges from the relationship between input and output at the 

farm level? 

7) What are the various sources of interdependence between the large tea estates and small tea 

plantations? 

1.9. Hypotheses of the Study 

The research objectives as stated above lead to the following hypotheses to be tested by the 

study: 

1. Tea cannot be grown as a smallholder peasant‟s crop with a very low capital investment at the 

initial stage as well as in subsequent periods.  

2. The emergence of small tea plantations signifies the transfer of paddy cultivation land to tea 

plantation.  

3. The efficiency gain from small tea plantations is not significant in terms of technical 

efficiency score, or in other words, the inefficiency in resource use is wide spread among them.   

4. The small tea plantations cover larger land areas for their efficient operation.  

5. There is no criterion to suggest that a small tea plantation has been of specific optimum size 

for extracting maximum efficiency gain. 

6. The achievement of efficiency gain is largely region-specific.  

7. There is no scope of increasing yield further through increased use of inputs like land, labour, 

fertilizers, irrigation etc. 

8. There is no favourable labour economics in terms of employment generation in the small tea 

sector in comparison to the large estate sector. 



23 
 

9. The large tea estates and small tea plantations are operating independently. 

1.10. Data, Variables and Method of Sample Drawing  

The study is based on primary data collected from field survey administered among the small tea 

growers in the study region. The area of sample-study consisted with nine regions spread over 

four districts of North Bengal. In each of these locations, there is a significant concentration of 

small tea growers. The method of sample drawing for the collection of data is designed to be 

cluster sampling where clusters consist of sample study locations of tea smallholders. This 

sampling method permits us to draw sample randomly when no single list of population 

members exists, but local lists do exist. In the context of the present study, it is important to 

mention that in the absence of any complete enumeration survey undertaken by the concerned 

authority, no single exhaustive list of STGs is available with the government departments. Only 

local lists of growers are available with primary producer‟ societies (PPSs) or self-help groups 

(SHGs) operating in different tea smallholding sub-regions. Due to this problem, the method of 

cluster sampling has been used for the collection of data from the survey respondents. In the 

context of the present study, the application of this method consists in drawing a random sample 

in each location from a local list of growers who are enrolled with PPSs or SHGs. But local lists 

of DMUs are available with self-help groups (SHGs) in different tea smallholding sub-regions. 

The sample consists of 124 small tea growers. 

The summary statistics of output and input variables used in this study are depicted in the 

following table 
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1.11. Methodology of the Study 

The first and fundamental theoretical concept underlying efficiency measurement is the 

definition and characterization of “production technology”.  The knowledge of “production 

technology” is fundamental for building up any theory (or model) of efficiency measurement, 

whether be it parametric or non-parametric. This is because efficiency and/or inefficiency of a 

production unit is to be understood in terms of weather the unit under consideration is capable of 

making best use of the technology available to it in running its production operation. A 

production unit that is incapable of utilizing technology in the best possible way in producing 

output from inputs is termed as inefficient. For this reason, the beginning point of efficiency 

analysis is the conceptualization of “production technology”.  

Variables Range 
Minimum 

Value 

Maximum 

Value 
Mean 

Std. 

Deviation 

 
Statistic Statistic Statistic Statistic 

Std. 

Error 
Statistic 

Output variable 
      

Green leaf 189500.5 499.5 190000 31452.70 2813.49 31329.70 

Input variable 
      

Economic input 
      

Area (acre) 23.5 0.5 24 5.40 0.45 4.98 

Irrigation (hours) 636078 0 636078 5429.97 5127.39 57096.21 

Nitrogen fertilizer (kg) 11950 50 12000 1327.25 136.29 1517.64 

Potash fertilizer (kg) 6000 0 6000 735.34 75.80 844.04 

Phosphate fertilizer (kg) 12000 0 12000 708.59 118.10 1315.09 

No of plants 138480 3000 141480 31307.14 2575.23 28676.51 

Labour days employed in a 

plantation 
8009 24 8033 2080.17 158.75 1767.79 

Foliar nutrients and 

pesticides 
109080 920 110000 22632.36 1903.31 21194.34 

Cow dung manure 27013.5 0 27013.5 4530.66 453.02 5044.57 

Soil related input 
      

Soil Ph value 2.32 3.02 5.34 4.35 0.04 0.42 

Soil potash 244.18 7.35 251.53 65.11 5.09 56.73 

Soil Phosphorous 125.7 4.8 130.5 27.46 1.74 19.40 

Soli Sulphur 1141.78 0 1141.78 34.69 9.05 100.73 

Soil Nitrogen 0.97 0.01 0.98 0.09 0.01 0.09 

 

Table 1.1 Summary Statistics of Variables 

Source: Field Survey, 2007-08  
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Any production technology is defined to be a process (or an activity) that transforms input 

vectors 𝑥 =  𝑥1, 𝑥2, ⋯ , 𝑥𝑚   into output vectors 𝑦 =  𝑦1, 𝑦2, ⋯ , 𝑥𝑠  and can be characterised by 

the production possibility set 

T = { 𝑥, 𝑦 : 𝑦 can be produced from 𝑥; 𝑥 ≥ 0, 𝑦 ≥ 0 }⋯⋯⋯ (1) 

The set T contains all feasible combinations of inputs (𝑥) and outputs (y). When a sample of 

input-output bundles is observed for 𝑗𝑡  (𝑗 = 1,2, ⋯ , 𝑛) production unit, we assume further that 

 𝑥𝑗 , 𝑦𝑗  ∈ T  for 𝑗 = 1,2, ⋯ , 𝑛⋯⋯⋯ (2) 

where 𝑥𝑗 =  𝑥1𝑗 , 𝑥2𝑗 , ⋯ , 𝑥𝑚𝑗   and 𝑦𝑗 =  𝑦1𝑗 , 𝑦2𝑗 , ⋯ , 𝑥𝑠𝑗   

The input (𝑥) and output (𝑦) vectors are assumed to be nonnegative but at least one component 

of every input and output vector is positive. This implies components of 𝑥 and 𝑦 are semi-

positive with a mathematical specification 𝑥𝑗  ≥ 0, 𝑦𝑗 ≥ 0. Therefore, each production unit is 

supposed have at least one positive value in both input and output vectors. A pair  𝑥, 𝑦  of such 

semi-positive input 𝑥 ∈ 𝑅𝑚  and output 𝑦 ∈ 𝑅𝑠 is called an activity where components of each 

such vector pair is a semi-positive orthant in (𝑚 + 𝑠) dimensional linear vector space having „m‟ 

dimensional input vectors and „s‟ dimensional output vectors, respectively. Thus, the set T 

actually represents the set of feasible activities. The set T is supposed to have a set of 

characteristics such as it is to be bounded, compact, closed, convex and non-empty.  

In the 1-output case, the frontier or graph of the technology is defined by the production function 

𝑔 𝑥 = max  𝑦 ∶  𝑥, 𝑦 ∈T 

That is, for any input bundle 𝑥0, 𝑔(𝑥0) is the maximum quantity of 𝑦 that can be produced.  

An equivalent definition of production possibility set can be formulated as 

T = { 𝑥, 𝑦 : 𝑦 ≤  𝑔 𝑥 ;  𝑥 ≥ 0, 𝑦 ≥ 0 } 

In the parametric stochastic frontier analysis, one arbitrarily picks up a functional form for 𝑔 𝑥 , 

such as the Cobb-Douglas form. In DEA, one only makes a number of assumptions about the 

underlying technology that would be consistent with many different functional forms of the 

production function but does not select any particular function.  
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1.12 Chapterization Scheme 

The thesis spans over eight chapters including the introductory one. Chapter 2 traces the origin, 

growth and consolidation of small tea growers in North Bengal. It also seeks to enumerate the 

economic push and pull factors contributing to this transformation of tea industry in West 

Bengal.  

Chapter 3 is planned to deal with the socio-economic and demographic profile of small tea 

growers, who are the respondents of the survey. It also contains an analysis of characteristics of 

lands holdings on which small tea plantations stand and land utilisation pattern of the sample 

STGs. 

Chapter 4 makes an endeavour to estimate technical efficiency (TE) of small tea growers with 

the application of the technique of Data Envelopment Analysis (DEA). It also tries to show 

whether potentials exist for improving the productivity performance with proper utilisation and 

allocation of the existing resources. Furthermore, an attempt has been made in this chapter to 

determine the optimum efficient size of the small tea plantation on the basis of DEA efficiency 

scores.   

Chapter 5 concentrates on analysis of scale efficiency and returns-to- scale. In this chapter, we 

also try to identify the sources, if any, causing economic inefficiency of tea small holdings. 

Along with these, we seek to evaluate the nature of production and cost structures under which 

STGs are operating. 

Chapter 6 carries out stochastic production frontier analysis for the measurement of technical 

efficiency. Using stochastic frontier regression results, it tries to assess the relative effects of 

various productivity parameters on tea production and productivity so that the relative 

importance of each parameter could be better understood. 

Chapter 7 is an attempt to explore different dimensions of interdependencies between the 

organized and unorganized sectors of North Bengal tea industry.  

Finally, chapter 8 presents a summary of empirical findings of the study. It also points out certain 

thrust areas where there is ample scope of extending the present study.    
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Chapter 2 

 A Brief Discourse on Origin, Growth and Consolidation of Smallholder Tea Sector 

in North Bengal 

2.1 Introduction 

The Tea industry in West Bengal is about 150 years old. The foundation of the present tea 

industry in West Bengal was laid down by the middle of the nineteenth century in the North 

Bengal region of the state which is comprised of six districts. The first private tea estate was 

opened up in this region in 1840 in Darjeeling. This was followed by the establishment of 

plantations in the Terai region during the tea boom in 1865. Later on tea plantations were spread 

in the Dooars region since 1874. The spread of plantations in this region was driven by the state 

initiative of parceling out the jungles or so-called “wastelands” among potential tea 

entrepreneurs in the form of virtually-free land grants under the Wasteland Rules of 1854, 1875 

and1888, and by accompanying mobilization of private financial capital for plantation 

development on a vast scale from foreign and domestic money markets (Roy Mukherjee, 2007). 

The process of opening up of forest lands for the production of tea continued till Independence. 

The post-Independence period had witnessed the closing of conversion of forest lands for 

plantation development.  

Traditionally, the organization of production of tea industry had remained estate-oriented since 

its inception in all the tea growing regions of the state, namely Darjeeling, Terai and Dooars. 

However, this traditional image of tea as an estate enterprise had started undergoing a significant 

shift from 1980s onwards with the surfacing of an alternative production structure which is now 

known as the „smallholder tea sector‟ in this region. This sector is comprised of factory-less tea 

gardens and garden-less bought leaf factories (BLFs) specializing solely in manufacturing of tea. 

Thus, this alternative model of production can be differentiated from the older estate model of 

production in terms of separation of plantation agriculture from factory operation. As this 

disintegrated production structure of new gardens-BLFs arrangement does not have the distinct 

industrial identity, it might be called the unorganized sector in the tea plantation industry.  

In the context of regional tea economy of North Bengal, two important features of tea 

smallholder sector need to be mentioned. In the first place, the establishment of such gardens has 



28 
 

taken place not in the designated land areas for tea cultivation but rather into non-traditional 

areas comprising mostly farm lands of different descriptions− high lands, low lands, fallow and 

unsuitable land etc. Secondly, these gardens had made their appearance in large numbers in the 

non-tea districts of the region like Uttar Dinajpur and Coochbehar. Following this development, 

the tea growing region of North Bengal has extended its periphery from Darjeeling hills, Terai 

(the foothills of Darjeeling) and Dooars (the northern part of Jalpaiguri district) to Uttar Dinajpur 

and Coochbehar.  There is little doubt now that the smallholder- bought leaf sector has become a 

tremendous force to reckon with within the contour of tea industry because of their 

commendable contribution to total production of tea. With the increase in tea acreage within the 

domain of this sector, the share of production has been rising at an increasing rate over time. 

This sector has been recognized by the Tea Board as a major stakeholder of the tea industry in 

West Bengal. 

2.2 Changing Tea Market Situation since Early 1980s 

The possible reasons for this restructuring of tea industry leading to introduction of the 

smallholder tea growing model could be traced from both the demand and supply side changes 

observed in the tea market in India since early 1980s. The principal demand side changes that 

concerned the tea industry vis-à-vis the Tea Board was the accelerated growth of consumption 

demand for tea in the domestic market as well as the possible enhancement of export demand for 

tea due to re-opening of market in USSR under a liberal trade regime. The changing scenario of 

the internal market was manifested by the sustained rise of share of domestic retention in total 

production of tea. For instance, while in 1980, the internal consumption of tea in India was 56 

per cent of total production, by 1995, nearly 77 percent of the tea produced was consumed within 

the country. At present, the domestic consumption is figured out to be more than 80 percent of 

total production. The future growth of domestic consumption had been projected to be about 5 

per cent per annum in the early 1980 by the Tea Board. Likewise, it was also envisaged that a 

considerable share of total production had to be retained to meet the rising export demand in the 

international market.  The inclusion of tea in the list of products eligible for export to the then 

USSR under a liberal trade agreement in early eighties was expected to create huge additional 

export demand. Given this scenario, the apprehension that had taken deep root by this time was 

that if this rising trends of both internal and external demand growth is not matched by the 

corresponding rise in production, the country may have to import tea in the near future in order 
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to maintain the balance between demand and supply. The principal supply side factor, on the 

other hand, was identified to be the decelerating trend of growth of production of tea relative to 

consumption. As for evidence, during the period 1980-1995, tea production in India increased at 

a compounded annual growth rate (CAGR) of 1.91 percent while consumption rose at a CAGR 

of 4.10 percent. It is indeed a sizeable gap between demand and supply. The price behaviour in 

the retail market for tea amply exemplifies this demand and supply imbalance problem. In fact, 

due to excess of demand over supply, we observed that tea prices started to increase substantially 

since early eighties and continued till 1992. 

The explanation for such slower pace of growth of production could be given in terms of 

productivity crisis facing century old tea estates in West Bengal over several decades. The major 

factor contributing to declining productivity is the older age of tea bushes. In ageing plantations, 

the productivity of tea gradually diminishes which enforces production of tea to fall perpetually. 

Generally, bushes over 50 years of age are considered as exceeding economic threshold age limit 

and tend to be commercially unproductive. In most of the older and larger tea estates located in 

this region, the share of tea bushes ageing 50 years or more continues to remain high. This 

causes diminishing returns. This productivity downturn problem could have been averted had 

there been willingness on the part of plantations management to make capital investment at an 

adequate level on plantation development activities like uprooting/ replanting and rejuvenation 

so as to replace the older bushes with the younger ones. However, as the provision of capital 

expenditure on plantation development is far from optimal necessity, the problem of lower yield 

realization could not be circumvented significantly. On the contrary, the problem of declining 

productivity of tea has increased substantially over the years because of the half-hearted effort 

made to replace older tea bushes with younger ones.  This problem has become so critical and 

acute that it is brought into notice of the Government by Indian Tea Association (ITA). In its pre-

budget memorandum for the period 2012-13, it has been pointed out that “50 percent of the 

standing tea bushes are over the 50 years age bracket compared with an all India average of 38 

percent. The same concern has been expressed in a report of Parliamentary Standing Committee 

(2012). The proportion of unproductive bushes has been estimated to be 37 per cent at the all 

India level in this report. Moreover, it is also mentioned in the report that old age profile of 

bushes put tea production of India to a disadvantage in comparison to other major tea producing 

countries like Kenya, Sri Lanka, Vietnam and China. This kind of situation would underline the 
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urgent necessity of invoking an alternative sector of production such as the emerging small 

grower-bought leaf sector. Additional output of tea coming from this sector will help to meet the 

national demand for tea and also support in maintaining exportable surplus which will help in 

earning foreign exchange for the country. Thus, the demand and supply disequilibrium problem 

making domestic tea market destabilized from time to time is probably a major pull factor 

driving the smallholder tea sector in West Bengal to flourish to an unprecedented order. 

2.3 Phase-Wise Expansion of Tea Smallholder Sector 

At the outset, it may be mentioned that, under the nomenclature small tea growers (STGs) sector, 

three kinds of plantation have come into existence− project gardens, medium-sized proprietary 

gardens and small tea plantations. The whole process of development and growth of this sector 

did not happen concurrently but rather in phased manner over several decades. An inquiry into 

the expansion of tea plantation areas since early 1980s would reveal that the process had 

undergone three distinct phases:  the first phase covered a period from early 1980s to late 1980s, 

the second phase from late 1980s to mid-1990s, and the third phase covered the rest of the period 

till date. Without referring to this three-phase analysis of changing structure of West Bengal tea 

sector since early 1980s, it is hardly possible to identify the economic push and pull factors that 

have contributed to the transfers of land from other uses to tea vis-à-vis the proliferation process 

of the emerging smallholder tea sector.  It is to be mentioned here that these three phases of 

expansion often overlaps with each other as the transfer of farmland to different modes of tea 

growing operation including the small tea growing mode of operation had occurred intermittently 

throughout the period of post 1980s. A brief discourse of phase-wise development and growth of 

the sector has been made as under. 

2.3.1The First Phase 

During the first phase, the expansion of tea plantations was undertaken mostly by the 

management of traditional tea estates. The pattern of expansion of tea acreage could be identified 

as the establishment of “project gardens” or “new divisions” by existing estate gardens either 

utilizing unused estate land or through acquisition of farm land. It is to mention here that the 

“project gardens” or “new divisions” schemes were implemented as part of the Tea Development 

Plan launched by the Tea Board in the early 1980s. The basic objective for the introduction of 

Tea Development Plan was to ease out the production shortfall crisis that the tea industry had 
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been anticipating to occur by that time.  Under this plan, the tea board had identified the need for 

substantial expansion of the area under tea outside the traditional peripheries of the estate sector. 

As part of this plan, the Tea Board had recommended the „project garden” programme which 

allowed for the spread of tea plantation in non-traditional areas by the large tea estates. This has 

given a big impetus to the big tea producers to establish tea plantations in farm lands in this 

region. The two large corporate tea companies who took the leadership role towards this 

endeavor include Duncans Industries of the Goenka group and Jayasree Tea Company of the 

Birla group of industries. Initially, the estate authority had tried to acquire land in village areas 

surrounding the estate periphery. As these land areas gradually became scarce, the reach of such 

new tea plantations had extended in areas where there was no existence of tea plantations prior to 

their establishments. The land held by rural peasant folk of these regions were not particularly 

averse to selling out their land to estate authority due to the fact that these land tracts were 

unsuitable for paddy cultivation due to unfavourable soil condition poor irrigational 

infrastructure.  

The proposed establishment of new plantations had initially been succeeded in creating an 

atmosphere of optimism among the villagers about the prospective economic benefits they are 

capable of deriving from such changeovers. The process of acquisition of land by the estate 

sector has gone along with such arrangements as cash compensation for transfer of land rights 

and assured wage employment at the rate of one permanent labour job and one casual labour job 

for every hectare of land transferred. Thus, the land transfer process has had important 

implications for the rural labour market outcome. The sellers of land now have opportunity of 

earning gainful employment by working in newly established tea gardens either as permanent or 

as casual workers. Other than earning comparatively higher wages, they can now be assured of 

having more workdays during a year, and probably more secure form of employment than that 

the traditional agriculture is capable of delivering them. These anticipated benefits have 

plausibly left the process of land transfer to proceed without any interruption.  

There are some important characteristics of labour employment created in new gardens during 

the first phase. In the first place, with the creation of new job opportunities in project gardens, a 

significant change has occurred in women work participation in the rural areas. Before the 

inception of such gardens, women were subsidiary income earners and mainly performed the 

function of housekeeping. They were being occasionally involved in major types of traditional 
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agricultural operation activities which were usually found to be unsuitable for them. The new tea 

plantations opened up sufficient job opportunities for them as they are more competent in 

plucking and other field works than the men. This seems to have positive bearings on their 

employability status and economic power than before. Secondly, another characteristic of labour 

employment in newly created jobs is that women are largely engaged as permanent workers 

while their male counterparts as casual workers. The possible explanation for this kind of 

decision making may be that the family looks for subsidiary income sources in the informal 

sector available at nearby urban areas. Since it is more convenient for male members to commute 

to those areas, they have preferred to work as casual labourers. 

Despite all hue and cries, the economic benefits to the rural populous may not have enhanced to 

the desired level following the extension of tea plantation periphery. This observation is 

corroborated by the fact that there are plenty of evidences of disparities between the plantation 

workers of the big estate gardens and the project gardens. For all categories of workers, we can 

observe substantial wage differential between set gardens and project gardens. The factor 

causing such wage differential problem is that the customary non-wage fringe benefits under the 

provision of Plantation Labour Act are either totally absent or far less generous for the labourers 

in the new tea plantations in comparison to their counterparts in the old established gardens. 

Thus, the initial euphoria of about new plantations among the villagers tends to be cut back 

gradually.     

2.3.2 The Second Phase 

During the second phase, the pattern of expansion of tea area could be principally traced out into 

the establishment of medium-sized proprietary gardens of size more than 25 acres by the people 

of urban origin. In some instances, they have played the role of intermediaries on behalf of the 

big estate gardens in the process of procurement of land areas for the establishment of “project 

gardens” or “new divisions” in the first phase. These gardens were initially established without 

any tea processing factory. Later on, some of these gardens had managed to set up their own tea 

processing units. The owner of these gardens were mostly financially well-off urban people with 

their close connectivity with tea business for a long time in different capacity such as supplier of 

fertilizers, pesticides, ration articles etc. They had the good opportunity to observe closely the 

whole process of expansion of tea acreage being carried out by large tea estates in the initial 

stage. The high rate of return that this sector is capable to fetch with relatively less amount of 
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investment for both procurement of land and formation of nursery for the preparation of tea 

saplings had attracted them to initiate tea plantation under their own proprietorship in place of 

simply doing the intermediary jobs in tea business.  Subsequently, they identified a vast tract of 

uncultivable fallow land in different parts of Uttar Dinajpur, Darjeeling and Jalpaiguri districts 

and started establishing their own plantations with the course of time.  It has been observed in the 

field survey that two categories of fallow land had been brought under the cultivation of tea: (i) 

fallow land owned by villagers and, (ii) vested fallow land occupied by the villagers, which had 

subsequently been converted into lease-hold land for a period of 30 years. Through persuasion 

along with money, they occupied the land from the local village people and started tea 

plantation. 

Apart from high rate of return on tea yield and low investment for initiating plantations, there 

were some other corroborative factors that had facilitated the growth of medium-sized 

proprietary gardens in this region. First, being closely connected with tea business as part of their 

business activity, these urban people had the opportunity to gather knowledge of technological 

know-how of growing tea which had helped them a lot in initiating their own gardens. Second, 

for the large estate gardens, it was more profitable to purchase green leaf from these new gardens 

rather than to produce it in their own estate periphery simply because of high cost of production 

that they had to incur for it. This gave these newly emerging gardens a huge incentive in the 

form of assured market for selling off green leaf. Finally, this class of growers could manage to 

get hold of vast tracts of land with relative ease mainly due to political influence they could 

wield due to their close association with the influential peasant leaders of the then political force 

in power in West Bengal. A number of such people were found to hold important positions in the 

ruling party. This provided them the opportunity of using political power in a coercive manner to 

secure land from local people on their own terms and conditions. The local people under political 

pressure were being enforced to sell out their land to this political class of people despite their 

unwillingness to do so. Though this second category of plantations were predominantly emerged 

out of peasantry land, in some regions, as for instance in some parts of the district of Uttar 

Dinajpur, the proprietors of medium-sized gardens were the erstwhile pineapple growers who 

started switching over to tea cultivation in their holdings due to long term market crisis 

confronting them as well as the absence of processing technology for the pineapple in the region. 
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The pineapple growers earned handsome profits from tea cultivation, which also attracted a good 

number of urban people to take up tea cultivation as a profitable business activity.  

It may be noted contextually that, at the initial stage, the process of extension of tea acreage in 

the form of establishment of medium-sized gardens was unaccompanied with any critical land 

issues. This was mainly because the lands transferred to tea during this time tea were largely 

uncultivable fallow land and consequently, the land-holders were not particularly averse to the 

land transfer arrangements. Gradually, as fallow land became scarce, this segment of growers 

had attempted to expand tea cultivation in cultivable agricultural land. When villagers did not 

want to surrender their cultivable lands, they tried to acquire them through either employing 

fraudulent means or establishing rapport with local political forces. This unfair means of land 

acquisition had been largely responsible for giving birth to social tension in villages. One factor 

that also contributed much to this growing social tension is the lesser number of employment 

generation than what was fixed under land transfer arrangements. Besides this, in gross violation 

of land transfer agreement between land-holders and tea planters, most of the jobs created were 

casual in nature and only a few numbers of permanent jobs were created. Moreover, the people 

employed in jobs were paid out a miserably low wages and practically no non-wage benefits 

despite the substantially large size of the garden. These violations of conditions relating to land 

transfer arrangements had been major sources of discontent among the people who were 

alienated from their land on the assurance of getting gainful employment opportunity so as to 

earn economic security, income stability and sustainable livelihood. Thus, the initial euphoria of 

second phase land-use transformation in the form of new job creation vis-à-vis monetary 

compensation was far outweighed by the growing discontent among local people consequent 

upon incidence of plenty of deprivation of them in the new growers‟ gardens. In fact, these 

deprivations of the workers at different levels probably account for low cost of production of 

green leaf in new growers gardens.      

Besides deprivation of tea garden workers in terms of desolately low wage payment and a very 

narrow range of fringe benefits paid out to them, the process of land-use transformation had 

imposed a large amount of social costs on the paddy cultivators of the district in terms of 

degradation of productivity of paddy land situated surrounding the plantation area. It is already 

noted that, with the exhaustion of uncultivable fallow land, the tract of cultivable land was 

targeted by the middle growers segment to expand tea cultivation. This had rendered all land 
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situated adjacent to the plantations unsuitable for paddy cultivation. The reason for this is that as 

tea plantation requires draining off excess water from the land, digging up high drainage trenches 

is absolutely necessary for tea plantation. But, it causes draining off water from adjacent land too 

making these tracts unproductive for traditional crop cultivation. Thus, the deep tranches that 

were cut to drain water on new plantations lowered the water table in surrounding farmlands, 

forcing other farmers to sell or transfer their holdings. In a chain reaction, the switch over from 

farming to tea gradually affected a large number of farmers across the district.  It was these 

adverse events that had made local people enormously aggrieved and had led them to start 

agitation against establishment of tea plantations in rice producing areas of this region. In many 

places, e.g., Jaharu Talma village, social conflicts and tension had been aggravated to such an 

extent that some obnoxious incidents like uprooting of tea plants of setting of fire   in tea gardens 

took place.  

Faced with such a weird situation, the Land and Land Reforms Department of Government of 

West Bengal had to take steps to prevent further transfer of farmland to tea as well as to check 

the unregulated expansion of “medium-sized proprietary gardens” by the absentee growers of 

predominantly urban origin.  Accordingly, the Government articulated a policy regulating the 

conversion of farm land to tea, which barred such transfers from taking place on prime 

agricultural land, on lands under forest and tribal lands, and on lands falling within the command 

area of the Teesta Project. This policy had been mandated 30
th

 June, 2001 as the cut-off date for 

the establishment of tea nursery and tea plantations in farmlands. It had been stated that any 

attempt to expand tea cultivation or tea nursery in new area beyond the cut-off date will be 

viewed very seriously and legal action will be taken against the offender. Moreover, under the 

policy, issuance of a No-Objection Certificate [NOC] by the State Government became 

compulsory before undertaking new tea plantation. The imposition of this institutional constraint 

has been acted only partially as an impediment for checking the unregulated expansion of 

“medium-sized proprietary gardens”. Notwithstanding the policy in place, many growers had 

initiated plantations even after the cut-off date by flouting the law by showing the official date of 

inception of the garden well before the cut-off date stipulated under the law.   

2.3.3 The Third Phase 

The second phase of land transfer was followed by third phase in which the expansion of tea 

acreage is mostly taken on through the establishment of small tea plantations under the control of 
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local village entrepreneurs with a peasantry background. The trend started sometime around 

1995 and picked up from 2004 as tea prices started climbing.   The trend has been continuing 

unbrokenly till date. This phase could appropriately be characterized by the growth and 

consolidation of smallholder tea growers in this region. Prior to tea growing, they were largely 

small-holder subsistence farmers producing paddy, jute or other types of traditional crops for 

earning their livelihoods. There are both economic push and pull factors that have contributed to 

the proliferation process of this emerging sector. In the first place, with the emergence of 

“project gardens” as well as the “medium-sized proprietary gardens”, the local people belonging 

to the peasant community have come to gather knowledge and experience about tea cultivation 

on account of their direct involvement in plantation work in their capacities of permanent and 

casual wage labour in these two categories of gardens. Gradually, these local people have come 

to know that tea cultivation does not require much investment and can be established on small 

plots of land because of the fact density of tea bushes per bigha of land is unvarying across 

gardens of different size category. Thus, tea small growing operation is equally viable with tea 

growing on large holdings. Subsequently, these local people had started taking up tea cultivation 

on their own small plots of land.  A large segment of these people, in fact, were the marginal 

farmers who were unable to bring their holdings into economic and remunerative cultivation of 

traditional crops due to a multitude of factors affecting crop production adversely. The land 

under their possession of this class of farmers could be classified into two categories− highlands 

with low moisture-retaining capabilities, and all land located at the estate peripheries. The land 

use for the cultivation of traditional crops could have become remunerative for this group of 

peasants had a large amount of investment been made by them on land.  However, in the absence 

of any alternative profession other than the traditional farming activity, no option has been left to 

them other than converting themselves into tea growers. Besides, the economically non-viable 

size of holding coupled with the lack of irrigation facilities, the rising input prices and stagnant 

agricultural crop prices, the lack of access to institutional credit and other supply side assistance 

to be provided by the government have prevented them from continuing traditional farming 

activity. High population density and extreme demographic pressure further aggravated the 

problem. Because of such multitude of adversities, the land areas under their occupancy were 

virtually left fallow for several years. Some farmers might have been opted for rain-fed paddy 

cultivation, but most of the time they were unable to cover up the cost of production. More 
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importantly, they would have to be remained indebted perpetually due to the loss they have had 

to incur. A case in point in this regard is the Jahari Talma village of Jalpaiguri Sadar block. It has 

been observed during the field survey that farmers who have access to Teesta canal irrigation 

water have not converted their crop land to tea plantation. However, those without having access 

to irrigation water have decided to switch over from traditional crops to tea. With the 

establishment of small tea plantations, these lands could effectively be brought under more 

profitable use. With the rapid growth of BLFs, the proliferation process of small growers has got 

further momentum in terms of an expansion of the size of market for green leaf output. It is to be 

noted that the small growers either sell the plucked tea leaves to the large tea estates for 

processing or take them to one of the many bought leaf factories (BLFs) located in proximity to 

the plantation area. The STGs only grows, whereas the BLFs only manufactures.  

Besides the above factors, there are some other important factors that have pushed up the 

proliferation process of this emerging sector as analyzed below. One such important factor is the 

declining productivity of farm land due to the lowering of water table following the digging up 

of high drainage trenches in nearby tea plantations. It is perhaps the middle growers‟ gardens of 

earlier phase that might have been responsible for the occurrence of this sort of land degradation 

problem. This adverse event could have forced many peasants to convert their farmland to tea. 

Hence, a significant number of small tea growers might be appropriately categorized as „forced 

growers‟ as they were being forced to move from traditional crop cultivation to tea. As this 

involuntary process of switching over from farming to tea has got momentum, many other paddy 

farmers were affected subsequently in a chain reaction. This is possibly one of the awesome pull 

factors that have contributed to the conversion of a higher proportion of crop land to tea 

plantation. It is important to mention in this connection that this segment of farmers previously 

was left with no option but being forced to distress selling of their plots of land to the middle 

grower segment as they could not acquire skill and efficiency required for taking up tea 

plantation. Gradually, these people having skills in traditional agriculture have come to know 

about technological know-how for taking up tea plantation. With the attainment of skill and 

efficiency over a passage of time, they have eventually decided against selling out their land and 

started their own tea plantations. This is a phenomenal change in the entrepreneurial attitude of 

the rural people characterizing the third phase of land transfer to tea. However, this phenomenon 

was grossly absent during the second phase of land-use transformation. This probably explains 
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why the setting up of tea plantations was totally monopolized by the middle grower segment 

during the second phase. The non-attainment of technical and entrepreneurial skills by the local 

people had worked to the advantage of the urban people to the fullest extent.  Taking advantage 

of such skill and efficiency gaps, they have initiated tea plantation in a planned manner to reap 

maximum possible benefits. 

2.4 Land under Tea Production and Proliferation of Small Tea Gardens: Present Scenario 

A re-survey of block wise status of new tea gardens of West Bengal conducted by the Land and 

Land Revenue department of the Government of West Bengal gives a glimpse of the present 

scenario of the land area extension under tea cultivation as well as the growth of new tea 

gardens. The survey data are presented in tables 1 and 2 as follows.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table2.1. Extent of New Tea Gardens (Up to 10.12 Hectare and 

Above) in West Bengal between 2001−2009 (Area in Acres) 

 

Tea Districts 

Area Under Tea (in acre) 

Before 
30.06.2001 

Up to 
31.12.2009 

Area-wise 
Percentage 

Change between 
2001-2009 

Darjeeling 
Hills 

(% share) 

987.27 
(1.70%) 

1147.63 
(1.29%) 

16.2% 

Terai 
(% share) 

4147.54 
(7.13%) 

8200.9 
(9.22%) 

97.7% 

Uttar 
Dinajpur 

(% share) 

34116.09 
(58.66%) 

51979.37 
(58.43%) 

52.4% 

Jalpaiguri 
(% share) 

17506.28 
(30.10%) 

23948.54 
(26.92%) 

36.8% 

Coochbehar 
(% share) 

1397.74 
(2.40%) 

3686.89 
(4.14%) 

163.8% 

North Bengal 

(% share) 

58154.85 
(100%) 

88963.33 
(100%) 

53.0% 

 
Source: Re-survey of Block Wise Status of New Tea Gardens of West Bengal, TBI 
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Source: Re-survey of Block Wise Status of New Tea Gardens of West Bengal, TBI 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Tables 2.1 and 2.2 show, respectively, the growth of area and the number of tea gardens during 

the period 2001-2009 in the region of North Bengal.  As table 2.1 shows, the tea sector of this 

region has brought a large proportion of land under its ambit during this period. This expansion 

of area under tea is accompanied by the growth of number of gardens across the tea districts of 

the region in this period (as shown in table 2.2).  It is important to mention in this context that 

there is a sharp contrast between land transformation pattern that was observed in the 1970s and 

early part of 1980s and that is being witnessed now. In earlier periods, it was primarily non-

agricultural unused lease-hold land under the possession of big estates that had made addition to 

the tea acreage. However, in recent periods, it is predominantly agricultural land of different 

categories under different traditional crop cultivation that had come within the territory of tea 

cultivation. The tea districts in which such a change in land utilisation pattern is most 

prominently visible are the Coochbehar (324 percent), Terai (97.7 percent) and Uttar Dinajpur 

(52.4 percent). Among these three areas, Coochbehar and Uttar Dinajpur have had only an 

insignificant number of big estate gardens until recently. Thus, the new addition to land under tea 

Table2.2. Extent of New Tea Gardens (Up to 10.12 Hectare and 

Above) in West Bengal between 2001−2009 (No of Gardens) 

Tea Districts 

No of Gardens 

Before 
30.06.2001 

Up to 
31.12.2009 

Area-wise 
Percentage 

Change between  
2001-2009 

Darjeeling 
Hills 

(% share) 

637 
(8.52%) 

783 
(3.66%) 22.9 

Terai 
(% share) 

1172 
(15.68%) 

2618 
(12.24%) 123.4 

Uttar Dinajpur 
(% share) 

3642 
(48.72%) 

11386 
(53.23%) 212.6 

Jalpaiguri 
(% share) 

1894 
(25.33%) 

6047 
(28.27%) 219.3 

Coochbehar 
(% share) 

131 
(1.75%) 

556 
(2.60%) 324.4 

North Bengal 
(% share ) 

7476 
(100%) 

21390  
(100%) 186.1 
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plantation has predominantly contributed by agricultural land.  The tea districts of Jalpaiguri and 

Terai, where the big estate gardens of the region are mostly concentrated, have also undergone a 

huge conversion of agricultural land into tea plantation in recent time. This is evidently 

supported by data presented in table 2 showing the huge jump in the number of tea gardens. This 

increase in number of gardens seems to be due to the inclusion of new form of tea cultivation 

under small holding.  As these newly added lands to the existing tea acreage mostly belong to the 

peasantry of this region, there is perhaps a huge jump in the number STGs which holds the 

majority share among the newly established tea gardens.  In terms of growth of number of tea 

gardens, Coochbehar ranks first (324.4 percent) followed by Jalpaiguri (219.3 percent), Uttar 

Dinajpur (212.6 percent, Terai (123.4 percent) and Darjeeling Hills (22.9 percent). It is to be 

noted that Darjeeling Hills has the lowest rank among the tea districts either in terms area (16.2 

percent) or the number of gardens (22.9 percent).  This is not unexpected as the region has so far 

left out of the ambit of the process of conversion of agricultural land into tea cultivation.  

2.5 Conclusion 

Tea cultivation on small holding is of recent origin in North Bengal. The sector is now scattered 

in both traditional and non-traditional tea growing zones of the region. It has developed as a 

decentralized system consisting of independent small tea farmers and independent factories. 

Under this system, production of green leaf is separated from manufacturing of tea. The 

knowledge that this disintegrated system has been able to disseminate to the local people with 

the passage of time is that tea cultivation does not require much initial investment and can be 

established on small plots of land. Thus, even though the smallholding tea cultivation has taken 

root with the initiative of the class of growers who happen to be owners of business capital, its 

outreach has gradually extended to the peasantry class who constitute the backbone of  the 

smallholder agriculture sector in the region. Over time, the sector has gradually become 

smallholder oriented in true sense of the term with larger participation of the peasant cultivators 

for whom this alternative activity seems to become a stable source of income and self-

employment for a long period of time. Another explanation for taking up tea cultivation as an 

alternative livelihood option by the peasant community may be that there is an abundance of 

uncultivable land like fallow land, high land, waste land, etc under their possession. The 

opportunity cost of these lands seems to be negligible due to their unsuitability for cultivation of 
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traditional agricultural crops. However, this vast tract of land could have been found to be highly 

suitable for cultivation of tea given the meteorological vis-à-vis the soil suitability conditions 

prevailing in the region. Thus, the development of this sector has opened up huge opportunity for 

them to put their landholdings into more effective and profitable use like planting of tea bushes. 

The phenomenon of land-use transformation, therefore, is to be viewed to a considerable context   

from this perspective of land suitability.  With the rapid growth of BLFs, the size of market for 

green leaf output has tended to be expanded to a considerable extent and this has given further 

impetus to the proliferation process of small tea growers. Whatever growth the tea industry in 

West Bengal has registered in recent time is primarily attributable to the contribution of the small 

tea growers sector both in terms of increases in tea acreage as well as tea production on a robust 

scale.  
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Chapter 3 

 Profile of Sample Small Tea Growers and their Land and Labour 

Utilisation Pattern 

3.1Introduction 

One significant phenomenon of tea industry in North Bengal is the large presence of Small Tea 

Growers (STGs) who are the producers of green tea leaf. This new sector has registered a 

phenomenal growth during the last two decades in several districts of the region. With the 

acceleration of the growth momentum of the STGs, the tea sector in this region has begun to 

experience a gradual shift from estate-orientation to small-holder orientation. The Tea Board of 

India has defined a person as a STG who is having tea plantation area up to 10.12 hectares (or 25 

acres) without any processing facility. The STGs had made their first appearance in Chopra 

Block in Uttar Dinajpur District during the early 1980s. In the subsequent years, they were 

spread over the other areas of the region− Jalpaiguri, Coochbehar and the Terai (the foothills of 

Darjeeling). Prior to mid-1990s, there was a very small number of STGs in this region. However, 

in the post mid −1990s period, there was a sudden and rapid spurt of STGs across this region. 

Today, whatever increase that has taken place in tea acreage as well as in tea production in the 

state is largely due to the growth of small tea gardens under STGs. The important factual 

evidence to this incident is that the total area under tea production in West Bengal has shown a 

considerable increase from 101,190 hectares in 1995 to 140, 440 hectares in 2013, which is about 

39 percent. Given the scarcity constraint of lease-hold land that put impediment on stretching out 

of plantation periphery of traditional tea estates, the expansion of tea acreage is certainly due to 

the rapid spurt of STGs during this period. There is no alteration of this trend till date. On the 

production front, the tea industry has, in fact, registered a quantum jump during this period with 

the total production of tea has shown an increase from 157,522 tonnes in 1995 to 312,880 tonnes 

in 2013, which is about more than 98 percent. It is hardly to mention that a sizeable share of this 

contribution to tea production has been made by the informal tea sector consisting of a 

combination of small tea planters and Bought Leaf Factories. It can further be observed that in 

ten years time from 2000 to 2010 the contribution of this sector in total production has increased 

from 11 percent to 26 percent. In addition to its contribution to production, the sector has also 

been observed to contribute profoundly to productivity in terms of realization of higher tea yield 
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per hectare. In absolute terms, the average yield rate of tea in West Bengal showed an increase 

from 1589 kg in 1994 to 2066 kg in 2006. In percentage terms, it is an increase to the tune of 

about 30 percent.  

Tea cultivation on small holding has raised some contentious issues concerning socio-economic 

ramifications that this newly emerged sector is expected to bring about. One such issue concerns 

the class of people to which these plantations belong. It is a commonly held view that the non-

peasant classes of entrepreneurs with an urban origin and having good financial background have 

largely penetrated into this sector. There is a scant penetration of local peasant smallholders. 

These changeovers seem to have important bearings on the livelihood security of the smallholder 

agricultural farmers. Thus, it needs to be investigated whether the growth of this sector has been 

followed by an encroachment of the sphere of farming activities of the villagers with a peasantry 

background and thereby leading to the problem of livelihood vulnerability of them. The second 

related issue concerns land diversion− the transfer of land under traditional crop cultivation to 

land under tea production. It is true that a large tract of traditional crop land has come under tea 

following the commencement of this new mode of tea production. But an important inquiry to be 

made is about nature and type of transferred land. In this context, two important characteristics 

of landholding of smallholder cultivators in this region should be mentioned. In the first place, 

though lands are suitable for agriculture, landholdings are small and uneconomic in many 

instances. Secondly, the landholding of a significant number of smallholder cultivators in this 

region is consisted with a larger share of highlands which are unsuitable for agriculture. These 

adverse land characteristics seem to provide them sufficient incentive to look for a substitute 

product for paddy or any other traditional crop.  

3.2 Objective of the Study 

Given the background outlined above, the present study makes an attempt to examine the socio-

economic background of the STGs in the region of North Bengal as limited information is 

available on them till date. The study also aims at testing certain relevant hypotheses on the basis 

of such primary information obtained through field survey among STGs. These hypotheses 

primarily concern the general perceptions among the people about the land transfer phenomenon 

vis-à-vis the appearance of STGs in the tea scenario of the State. The hypotheses underlie this 

study are stated below: 
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Table3.1. District wise distribution of respondents 

i) Tea plantation is a large scale commercial activity requiring huge initial capital investment vis-

à-vis big plots of land. It is not suitable for small holder schemes. 

ii) The small tea plantations have emerged out of cultivable land, replacing the cultivation of 

traditional crops with the growing of tea and depriving the peasants from their means of 

subsistence. 

iii) The extension of the periphery of tea plantation following the emergence of STGs has led to 

displacement of smallholder peasant cultivators from the cultivable land and subsequently 

brought about the problem of land alienation.  

iv) The gardens in the tea smallholding sector are largely owned by business capital which is 

encroaching upon the sphere of economic activities of the peasant folk in this region. 

3.3 The Study Area 

The primary data for the present study was collected from nine tea smallholding sub-regions 

under the administrative districts of Uttar Dinajpur, Darjeeling, Jalpaiguri and Cooch Behar. The 

total number of respondents is 124. The sample is intended to capture as much diversity as 

possible in terms of covering locations that are well spread across the districts vis-à-vis the land 

holding size of the respondents which ranges from 0.5 to 24 acres. The district and sub-region 

specific distributions of respondents are given in the following tables. 

 

 

 

 

 

 

 

 

Districts 
% of 

respondents 

Uttar Dinajpur 24.8 

Darjeeling 21.6 

Jalpaiguri 47.2 

Coochbehar 5.6 

Total 100 

 
Source: Field Survey, 2007-08 
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3.4 The pattern of emergence of STGs 

It is well known that the springing up of tea cultivation on small holding is a late-1990s 

phenomenon. The analysis of survey date substantiates this general perception about the STPs 

very clearly. The year-wise distinction of surveyed STPs is given in Table-3 and shown 

graphically in figure-1.  

 

 

  

 

 

 

  

District/Sub-regions 
% of 

respondents  

Uttar Dinajpur   

Chopra 74.19 

Islampur 25.81 

Total 100 
Darjeeling 

 Chat Hut 44.44 

Kharibari 55.56 

Total 100 
Jalpaiguri 

 Fatapukur 13.56 

Jahuri Talma 23.73 

Hela Pakri-Bhot Patti 20.34 

Panbari 42.37 

Total 100 
Coochbehar 

 Mekhliganj 100 

 

Source: Field Survey, 2007-08 

 

Table3.2. Sub-region wise distribution of respondents 

Year % of STPs 

1985-1993 3.23 

1994-1995 4.03 

1996 5.65 

1997 8.06 

1998 12.90 

1999 28.23 

2000-2002 37.90 

Total 100.00 

 
Source: Field Survey, 2007-08 

 

Table3.3. Year-wise 
Distribution of STPs 
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It is evident from the above table that a relatively smaller percentage of respondents have taken 

up tea cultivation prior to 1997. However, during 1998-2002, a maximum number of respondents 

have started tea plantation.  

3.5 Socio-economic characteristics of sample STGs 

For an objective verification of the commonly perceived notion about the identity as well as the 

economic and social background of the STGs, it is necessary to study some socio-economic 

characteristics of the STGs. These include age distribution, educational status, occupational 

status etc. These characteristics are discussed as under 

3.5.1 Educational Background 

Educational attainment is considered as one of the components of skill formation without which 

no one can make a transition from a traditional model of farming to a more advanced model of 

farming like the commercial model of tea growing. Moreover, for efficient operation of this new 

type of farming activity, the need for education is even greater. For making his venture a 

rewarding one in terms of achieving maximum efficiency gain, a grower needs to acquire 

sufficient knowledge on selection of seeds, use of chemicals and fertilizers, utilization of soil 

testing reports to control for soil factors influencing yield and utilisation of marketing channels 

for disposing of green leaf. The educated growers definitely gain an edge over the illiterates in 
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Figure 3.1.Year-wise Distribution of STPs
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all these aspects. The educational attainments of respondents are summarized in the following 

table 

 

 

 

 

 

 

 

 

 

 

 

The above table shows that about 19 percent of the respondents are educated only up to the 

primary level, 21 percent up to the junior school level and 28 percent up to the secondary level. 

The percentage of respondents educated up to the secondary school level comprises to 68 

percent. There are about 28 percent of the respondents who are having academic qualification 

above the secondary level. The respondents having academic qualification above the higher 

secondary level constitute only 17 percent of the total. Finally, nearly 4 percent of the 

respondents are illiterate. The analyses, therefore, indicates that 96 percent of the sample tea 

growers are exposed to formal education with varying degree of educational attainment. owever, 

the overall educational profile of the respondents is relatively low. 

 

 

 

 

 

Educational 
Status 

Percentage (%) 

Illiterate 4.03 

Primary School 
Level 

18.55 

Junior School 
Level 

20.97 

Secondary Level 28.23 

Higher Secondary 
Level 

11.29 

Graduate Level 13.71 

Post Graduate 
Level 

3.23 

Total 100.00 

 
Source: Field Survey, 2007-08 

 

Table3.4. Educational Qualification of 

the Respondents 
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3.5.2 Age group 

A study into the age composition of the sample tea growers are important to identify for which 

age group(s) self-employment generation is significant. 

 

 

 

 

 

 

 

It is evident from the table that about 44% of the respondents are falling under the age groups 

“up to 30 years” and 31-40 years, 33 percent belong to the age group 41-50 years, and only 23 

percent are of above 50 years of age. We see, therefore, that 77 percent of the respondents are 

falling within the younger and middle age groups. As majority of the sample gardens have 

completed nearly 10 years of standing at the time of survey, it means that growers in the age 

group 51-60 years were young at the time of promotion of their ventures.   This is one of the 

Age group 

Percentage 

(%) 

Up to 30 years 13.71 

31-40 years 30.65 

41-50 years 33.06 

51-60 years 16.94 

Above 61 years 5.65 

Total 100.00 

 
Source: Field Survey, 2007-08 

 

Table3.5. Age Distribution of the Respondent 

 

Figure3.2. Educational Qualification of the Respondents 
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welcoming features of the small tea sector given the fact that the employment opportunities are 

very limited in this region. It has, in fact, opened up wide vistas of self-employment 

opportunities for the working age population of this region. Our field survey revealed that 

respondents having rural background comprised 86 percent while those having urban 

background made up only 14 percent of the total number. It is, therefore, seen that permanent 

village dwellers, who are predominantly peasants, have made their presence felt strongly among 

the STGs. Taking this fact into account, it can be easily inferred that small tea plantations have 

created self-employment opportunities for the rural working age population on a significant 

scale.  

The age-distribution table shown above reveals that a significant component (about 44 percent) 

of STGs is the younger people falling in the age-group ‟40 years or below‟. This seems to 

indicate that cultivation of tea on small land holdings provides ample avenue for self-

employment of unemployed rural youth, besides engaging the middle age rural people with this 

enterprise. It has been observed during the survey that the initiation of tea plantations is a 

preferred agricultural practice to the younger generation who are having a minimum qualification 

of secondary level of education. They usually feel less attracted to conventional agriculture 

possibly because of the poor incentives and lack of support services connected with it. The 

emergence of small tea plantations has surely helped them in taking up an occupation of their 

own choice.  
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3.5.3 Occupational Profile 

It has already been observed that a significantly high percentage of STGs are village people 

having low educational profile. This observation is further substantiated by an analysis of 

occupational characteristics of the sample. For gaining insight into the changing occupational 

profile of the respondents, we have taken into consideration the state of occupational distribution 

in both before tea cultivation and after tea cultivation situations, that is to say, occupation prior to 

taking up of tea plantations and additional occupation following their entrance into the farming 

activity of tea growing. The analysis is made on the basis of the following table 

 

 

 

 

 

 

 

 

 

 

 

It can be seen from the table that nearly 54 percent of the sample tea growers are from 

agricultural background with traditional crop cultivation being their previous occupation. The 

crops they cultivated include paddy, jute, pine apple etc. The sample growers who are from 

occupation other than agriculture constitute 39 percent of the total. The different constituents of 

this non-cultivator group of growers include small businessmen (25 percent), servicemen (8.87 

percent) and informal workers (3.23 percent). An approximately 7 percent of the respondents has 

been found to be not engaged in any specific occupation(s) prior to taking up tea cultivation. 

Category Percentage Category Percentage 

Prior to Tea Additional Occupation 

Traditional Crop 
Cultivation (TCC) 

48.39 Traditional Crop 
cultivation (TCC) 

35.48 

Pineapple Plantation 
5.65 

Pineapple Plantation 
0.81 

Small Business  

(SB) 

25.00 Small Business (SB) 25.00 

SB in addition to  

TCC 

1.61 SB in addition to 
TCC 

3.23 

Service 8.87 Service 8.87 

Informal Workers 3.23 Informal Workers 4.03 

Nothing Significant 7.26 Solely depends on 
Tea Plantation 

22.58 

Total 100.00 Total 100.00 

 

 

 

Table3.6. Occupational Distribution 

 

Source: Field Survey, 2007-08 
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Thus, it is clearly revealed from the study that the expansion of land area under tea plantations 

since mid-1990s is considerably due to peasants of this region, besides persons engaged in small 

business and servicemen. This amply contradicts the general notion among the people that the 

process of land transfer is accompanied by displacement of peasant community from the 

cultivable land in this region. The process of land transfer during the period covered under the 

study is, in fact, characterized by migration of peasants from traditional crops to tea.   

The distribution pattern of additional occupation (i.e. occupation in addition to tea) reveals that 

the maximum percentage (35 percent) of the respondents is still associated with traditional crop 

cultivation. This is followed by small business which comprises 25 percent of the respondents. 

What can be inferred from our analysis is that a substantial number of small growers in the study 

regions have opted for dual system of farming, that is to say, tea farming along with subsistence 

farming that includes paddy, jute and vegetable cultivation. Some parts of land are being used for 

tea while the remaining parts being put under other crops.  One possible reason for opting for 

such crop diversification scheme seems to be the diversification of risks and uncertainty 

associated with traditional crop cultivation and the maintenance of a steady flow of farm income 

over the year. It may be noted in this connection that the risk of serious disease prevalence or 

disastrous crop failure is fairly low in case of tea plantation. A segment of the small growers, on 

the other hand, supplement tea business income from sources such as wage earnings, shops, 

transportation jobs and private and government salaried jobs. There is also a big category of 

small growers, nearly one fourth of the respondents, who do not have any occupation other than 

tea cultivation. They are solely dependent on tea. This is probably indicative of the fact that a 

substantial number of STGs are small holder farmers who are not left with any land for the 

cultivation of traditional crops after they have taken up tea cultivation. 
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Figure3.4. Break-up of small tea growers according to their previous occupation 

Figure3.5. Break-up of small tea growers according to their additional occupation 
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3.5.4 Pattern of Investment 

According to the traditional view, tea industry is capital intensive in nature. It 

requires a large fixed sum of capital investment for land preparation, purchase of tea 

saplings and other related activities like digging up of deep drainage trenches, 

irrigation etc. Other than fixed cost, a tea garden requires a substantial amount of 

working capital to maintain the garden throughout the year. Taking these two 

components of costs together into account, the financial investment during the initial 

years is assumed to be quite high in tea cultivation. Given this pattern of investment, 

the use of institutional finance like bank loans is of vital necessity for establishing a 

tea plantation. For the sample STGs, the diverse source of finance for launching 

their tea plantations are described in the following table  

 

 

 

 

 

 

 

 

 

 

 

It can be seen from the table (table 3.7) that the bulk of the tea gardens in the study 

locations were set up thorough self-financed investment. Funds were arranged by 

growers either through mobilizing their own resources and / or through taking loans 

from relatives or from other private sources within the villages. Only 17 percent of 

the respondents could manage to avail bank finance to start their plantation 

establishments. As it was revealed from field study, one important reason restricting 

a vast majority of the STGs from being eligible for taking bank loan or receiving 

Tea Board assistance for starting up plantations is that they do not hold No 

Objection Certificate (NOC) to be issued by the Land and Land Revenue Department 

Table3.7.Source of Finance 

 

Source Percentage 

Solely Self-Finance 68 

Private loan in addition to Self-Finance 16 

Bank Loan in addition to Self-Finance 15 

Both Private and Bank Loan in addition 

to Self-Finance 
2 

Total 100 

 Source: Field Survey, 2007-08 
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of the Government of West Bengal even though they have applied for it several years 

back. The holding of NOC means a grower has the formal authorization of starting 

tea plantations on designated agricultural land. The submission of this document is 

considered to be mandatory for gett ing registered with Tea Board. Thus, we see that 

the major legal constraint prohibiting them to access  various assistance schemes of 

Tea Board as well as credit facilities from organized financial institutions is the non -

possession of NOC. As the above table indicates, only a fewer number of growers 

are possibly registered with the Tea Board and have been able to access either 

planting subsidy or credit facilities from institutional sources.  

The existence of a very large proportion of solely self -financed gardens in the study 

areas contradicts the general perception that tea can be grown only on large scale 

requiring huge initial investment. The mean cost of land preparation for the sample 

growers has been estimated to be Rs. 28, 549, which is reasonably low . The cost of 

tea saplings is found to be quite negligible as the growers themselves usually 

produce the clone variety of saplings in their own nurseries at a minimal cost. A 

substantial part of other items of costs to be borne in the initial years is esse ntially 

in the form of labour costs. These costs are formidably low in small tea gardens as 

compared to large tea estates. One possible reason for lower labour cost 

characterizing small tea gardens is that they are essentially a family run enterprise in 

which the work force is largely composed of low-opportunity cost family labour. 

Other than family labour, the sector also employs hired labour but only to a 

diminutive proportion.  This pattern of labour deployment has the implication that 

labour cost can be kept at a sufficiently low level. Taking all these factors into 

cognizance, it can reasonably be predicted that the initial investment for the 

commencement of tea cultivation need not be very high. This probably is the 

predominant reason why growers have been able to build up their plantations out of 

self-finance. This observed fact contradicts  the general perception that tea plantation 

is a large-scale enterprise requiring huge initial investment. The view of large -scale 

orientation of tea plantations has been amply eroded by this emerging model of low 

investment tea growing operation. As a matter of fact, a low initial capital 
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investment for the starting up of plantations is a key favourable financial factor 

which allows STGs to proliferate.  

 

 

 

 

 

 

 

 

 

 

 

 

3.6 Land Characteristics and Land Use Pattern  

New tea gardens represent a major agricultural shift in this region in terms of 

transfer of land from traditional crops to tea. This is an issue which has been deeply 

contested in recent time in all small tea growing locations of the region 

(Sankrityayana, 2006, Rasaily, 2013). For an exploration of various dimensions of 

land-use transformation phenomenon, it is necessary to carry out an extensive study 

on land characteristics and land utilisation pattern of the STGs. First of all, the 

distribution of STGs according to the land holding size is presented in table 3.8. 

This gives us a better idea of the smallholder-dominated character of the new 

plantations.  
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It is evident from the table that about 40 percent of the respondents have holding 

sizes under 3 acres, 65 percent under 6 acres, 80 percent under 9 acres. It can also be 

seen from the table that 88 percent of the respondents have holding sizes less than 

12 acres and only 12 percent having farm size between 10 and 25 acres. It may be 

mentioned in this connection that the pattern of land holding emerging from the 

present study is not too different from that has emerged from the surve y done by the 

Department of Tea Management, North Bengal University, as well as from the study 

of the United Forum of Small Tea Growers Association. It can be noticed that the 

lowest amount of area (10 per cent of the total area) under small tea cultivatio n 

belongs to the growers under the holding size „below 3 acres‟. This essentially 

implies the extremely small size of farm (1.26 acre on an average) of a sizeable 

proportion of growers.  

The study, therefore, reveals that the smallholder tea sector during the period 1995-

2002 is dominated by growers under the holding size ranging from less than 3 acre 

to less than 6 acres. A high concentration of respondents under the bottom holding 

size categories seems to indicate that the smaller farms are economically v iable. 

Another implication that follows is that small holding tea plantation has appeared to 

Table3.8. Respondents under different holding sizes 

 
Holding Size         

( in acre) 
Percentage 
of growers 

   Area (%) 

below 3 acres 40.32 9.67 

3 to below 6 acres 24.19 20.25 

6 to below 9 acres 15.32 19.22 

9 to below 12 
acres 

8.06 14.71 

12 to below 15 
acres 

5.65 13.34 

15 to 25 acres 6.45 22.81 

Total 100.00 100 

 
Source: Field Survey, 2007-08 
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be a better land use option than the traditional small holding agriculture for the 

peasant folk in this region at large.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

An exercise is now necessary in order to examine the land utilisation pattern of STGs. The 

hypothesis central in the present context is the general perception among the people that tea 

gardens under STGs emerged predominantly out of crop-replacing land. An area-wise pattern of 

land-use change is depicted in table 3.9. 
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Figure3.7. Break-up of small tea growers according to their holding sizes 

Figure3.8. Break-up of small tea growers according to amount of area  



58 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

At the outset, it may be mentioned that the percentage distribution of each category of land 

across the regions can be read from moving across rows in the above table. The corresponding 

numbers are shown without parenthesis. On the other hand, the region-specific percentage 

distribution of total land area over different categories can be obtained from moving across the 

columns in table 3.9. The percentage figures representing the distribution are written within the 

parenthesis. The table 3.9 shows that land used by STGs can be classified into two categories: 

waste land and crop-replacing land. Waste lands refer to the lands which are occupied with 

grazing grounds, bamboo clumps, hemp field etc. The crop-replaced land, on the other hand, 

makes up replacement of paddy, mesta jute, pineapple, vegetable cultivation etc. It can be seen 

Area 
Waste Land 

(%) 
Crop-Replacing 

Land (%) 
Total Land (%) 

Chopra 
4.60 

(25.15) 
20.73 

(74.85) 
25.32 

(100.00) 

Islampur 
14.97 

(91.22) 
2.18 

(8.78) 
17.15 

(100.00) 

Kharibari 
24.46 

(80.17) 
9.16 

(19.83) 
33.62 

(100.00) 

Chat Hut 
7.54 

(36.96) 
19.48 

(63.04) 
27.02 

(100.00) 

Fatapukur 
7.28 

(50.11) 
10.97 

(49.89) 
18.25 

(100.00) 

Jahuri  Talma 
1.40 

(16.81) 
10.52 

(83.19) 
11.92 

(100.00) 

Helapakri 
9.81 

(69.23) 
6.61 

(30.77) 
16.42 

(100.00) 

Panbari 
15.53 

(69.73) 
10.21 

(30.27) 
25.74 

(100.00) 

Mekhliganj 
14.41 

(68.30) 
10.13 

(31.70) 
24.55 

(100.00) 

Total 60.24 39.76 100.00 

 

Table3.9. The pattern of land-use change in the study regions 

Source: Field Survey, 2007-08  
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from the table that waste land occupied major share (60 percent) of the total land area in the 

study regions. The areas where 70 percent of the total waste lands are distributed include 

Kharibari (25 percent), Panbari (16 percent), Islampur (15 percent) and Mekhliganj (14 percent). 

Nonetheless, a large tract of traditional crop land has come under tea. In terms of the above table, 

the crop-replaced land constitutes 40% of the total land area. It supports the general perception 

that crop lands are being replaced by plantation. The region of Chopra has the highest share of 

crop-replaced land (21 percent). This is followed by other regions more or less evenly excluding 

Islampur and Helapakri.  

The sheer predominance of waste land over the crop-replaced land in the overall distribution of 

land under tea cultivation believably contradicts the general perception that STPs have emerged 

predominantly out of crop-replacing land, abandoning the cultivation of traditional crops and 

making vulnerable the present folk attached with it. On the contrary, it appears that emergence of 

STGs has led to expansion of territory of smallholder agriculture through bringing uncultivable 

land under a remunerative crop like tea. For a grower with a small land holding, tea is often a 

preferred crop for the reasons that it has long commercial life, low risk of crop failure, and stable 

source of income over a long time horizon (Borah, 2014).   

However, there are three areas, Chopra, Jahari Talma and Chat Hut, where crop-replaced land 

constitutes more than 60 percent of the total land area. One explanation for this phenomenon 

might be that before marginal farmers decide to get into tea plantation in these regions, the virgin 

non-cultivable lands were possibly being fully transferred to plantations by middle growers. A 

relatively high small-holding concentration in new plantations seems to justify this pattern of 

land use change. Another explanation might be that there is a high concentration of “forced 

growers” in these regions who involuntarily decided to switch over from traditional crops to tea. 

This is because of the fact that the practice of digging deep drainage trenches in the tea gardens 

rendered all land situated adjacent to them unsuitable for paddy cultivation due to lowering of 

water table. It is mostly the middle growers‟ gardens of earlier phase that could have made 

responsible for creating this problem. As the lands were made unsuitable for paddy cultivation, 

the land-holders were forced to convert those lands to tea. A third explanation may be that crop-

replaced lands in these areas are essentially mono-cropping land without irrigation facilities. The 

traditional agricultural operation seems to be economically non-viable due to such adverse 
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conditions. In this context, one important observation of our study may help to understand this 

problem. In the village named Jahari Talma, we observed that farmers whose lands are situated 

in the catchment area of Teesta irrigation project have not converted their crop lands into tea 

plantation. However, the growers whose lands do not fall in the catchment area have decided to 

switch over from traditional crops to tea. 

Finally, in Chopra, we observed the conversion of pineapple land into tea on a significant scale. 

By the early 1980s, pineapple cultivation had spread over a vast area in the region and gradually 

the problem of over production was cropped up as the market failed to absorb the entire produce. 

This had eventually led to severe crashing of price in the market. It is important to mention here 

that pineapple is a highly perishable product which cannot be kept in storage and have to be 

disposed immediately.  As the absorption capacity of the local market was extremely limited, 

mainly due to dearth of food processing industries in the region, the growers would have to 

depend on selling their produce at distant markets with the help of the middlemen. With the 

increased infiltration of the middlemen, there was a substantial reduction in the profit margin 

needed to keep the pineapple cultivation viable (Uttar Dinajpur Human Development Report, 

2010). In such an adverse situation, the pineapple growers had felt discouraged with their 

existing farming activity and gradually shifted to tea. This seems to explain why crop land under 

tea is more than waste land in this region.  

 

 

 

 

 

 

 

 
Figure3.9. Location-specific Break-up of total land area  
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Figure3.10. Break-up of waste land across locations 
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It has been observed during the field survey that land used by STGs are of two types− own land 

and acquired land. The following tables highlights the land ownership pattern of the sample 

growers 

 

 

  

 

 

 

 

 

 

 

 

 

 

The overall pattern of land distribution as shown in table 3.10 reveals that acquired land 

possession (65 percent) is more than the own land possession (35 percent). This seems to support 

the general perception that non-villagers have penetrated mostly in small tea plantations. One 

possible explanation for the emergence of this result may be that gardens owned by non-villagers 

are relatively of larger size than those owned by the peasant smallholders. However, this result is 

not to be considered as perfectly general as the distributional pattern of total land area into the 

categories of own- land and acquired land varies considerably from one location to other. The 

table shows that in four areas, namely Chopra, Fatapukur, Jahuri Talma and Panbari, the 

possession of own-land is more than acquired land. This tends to indicate that there is substantial 

penetration of villagers in the new venture of tea growing in these locations, besides non-

villagers. However, in the remaining five locations, the acquired land ownership happens to be 

Area 
Own Land 

(%) 
Acquired Land 

(%) 
Total Land 

(%) 

Chopra 
18.22 

(58.74) 
7.04 

(41.26) 
25.26 

(100.00) 

Islampur 
7.53 

(27.03) 
11.18 

(72.97) 
18.71 

(100.00) 

Kharibari 
3.39 

(6.54) 
(26.63) 
(93.46) 

30.01 
(100.00) 

Chat Hut 
12.98 
37.50 

11.91 
(62.50) 

24.89 
(100.00) 

Fatapukur 
16.49 

(66.94) 
4.48 

(33.06) 
20.97 

(100.00) 

Jahuri  Talma 
10.34 

(72.99) 
2.11 

(27.01) 
12.45 

(100.00) 

Helapakri 
7.71 

(32.07) 
8.99 

(67.93) 
16.71 

(100.00) 

Panbari 
23.35 

(61.80) 
7.94 

(38.20) 
31.29 

(100.00) 

Mekhliganj 
0.00 

(0.00) 
19.71 

(100.00) 
19.71 

(100.00) 

Total 35.50 64.50 100.00 

 

Table3.10. Distribution of Owned and Acquired Land (Percentage) 

Source: Field Survey, 2007-08  
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more than own-land ownership. Notably, there is one area named Mekhliganj where all lands 

under tea cultivation are found to be acquired land. This probably points to the fact that the non-

villagers‟ penetration in these locations is more than in other places. Thus, it is not the general 

phenomenon that the principal constituent of the smallholder tea sector is the non-peasant class 

of entrepreneurs with an urban background.  The study finds substantial evidence of villagers‟ 

significant penetration in the small tea growing sector in many places.      
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Figure3.12. Break-up of land possession across locations 
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Finally, a comparison of the distributions of owned and acquired land over the categories of 

virgin and crop-replacing land has been made on the basis of the following table 

 

  

 

 

 

 

 

 

 

 

  Owned Acquired 

Area Virgin 
Crop-
Rep Total Virgin 

Crop-
Rep Total 

Chopra 21 79 100 32 68 100 

Islampur 69 31 100 100 0 100 

Kharibari 0 100 100 85 15 100 

Chat Hut 24 76 100 46 54 100 

Fatapukur 54 46 100 54 46 100 

JahariTalma 14 86 100 36 64 100 

Helapakri 34 66 100 86 14 100 

Panbabi 70 30 100 68 32 100 

Mekhliganj 0 0 0 65 35 100 

Total 41 59 100 70 30 100 

 

Table3.11. Distribution of Land under Owned and Acquired Categories (Percentage) 

 

Source: Field Survey, 2007-08  
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Figure3.14. Break-up of acquired land possession across locations 



65 
 

The table 3.11 reveals that 41 percent of owned land is virgin and 59 percent crop-replacing; the 

corresponding figures for the acquired category are 70 percent and 30 percent respectively. It is, 

therefore, seen that there is a dominance of crop-replacing land over virgin land in case of owned 

land. However, the opposite situation emerges in case of acquired land where virgin land 

dominates over the crop-replacing land. This result is quite similar to what we can expect 

normally. Since the investment on tea plantation in crop-replacing land is much higher than that 

of virgin land, there is a predominance of the latter type of land in the case of acquired land. On 

the other hand, since no such differences usually exist in the case of owned land, it is quite 

possible that a high proportion of crop-replacing land has underdone land use changes. Again, as 

virgin land is better suited for tea plantation, it has converted to tea initially. But due to non-

availability of virgin land later on, the crop-replacing land has been converted to tea. This might 

also explain the predominance of crop-replacing over virgin land in the case of owned land 

category. 
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3.7 Nature of Employment Generation in Small Tea Plantations 

As tea plantation is labour-intensive in nature, an important area under the purview of the present 

study should be to make an inquiry into the nature and extent of employment generation in small 

tea plantations. As the labour market of agrarian economy of North Bengal is often found to be 

grappled with a number of infirmities like lack of year-round employment opportunities in 

agricultural operation, limited availability of off-farm jobs in the village areas so on and so forth, 

the creation of greater employment opportunities with a long time duration like tea plantation 

works is of immense significance for the people of this region. Moreover, the examination of 

nature of employment generation could help us understand the predominant mode of production 

under which this sector operates.   

As far as the pattern of employment generation is concerned, we can observe from the following 

table hat two categories of employment are being created in small tea plantations− i) self-

employment of growers along with their family members (that is to say, family labour 

employment) and ii) wage employment of village people (that is to  say, hired labour 

employment)  
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As we can observe from the above table, the participation of family labour force is quite 

noticeable in small tea plantations across all landholding categories. Its overall share in total 

labour days generated is found to be about 30 percent. The other component of labour days, 

namely, hired labour days, constitutes 71 percent of the total labour days. The distribution of 

employment between family and hired labour as per land holding size reveals that the share of 

family labour is of the highest order (48 percent) of the land holding size of below 3 acres where 

there is evidently a large concentration of peasants having marginal and small land holdings. 

This seems to indicate that a considerable part of tea smallholding sector resembles the peasant 

mode of production of the traditional smallholder agricultural sector which resorts to the 

extensive use of low-opportunity cost family labour of adult men and women, besides children 

and aged family members who have a little employment opportunity outside their own 

plantation. Another feature of this mode of farming is its diminutive reliance on hired labour. An 

examination of percentage distribution of hired labour over different sizes of land holding clearly 

proves this fact. It can be noticed that the land holding class of below 3 acres has the lowest 

share (9 percent) of hired labour among all classes. The majority of hired labour in this category 

Table3.12. Distribution of labour days between 

family and hired labour categories 

Source: Field Survey, 2007-08 

Size of 
land 

holding 
(in acre) 

Family 
labour 

(%) 

Hired 
labour 

(%) 

Total 
labour   

(%) 

0-3 
48.12 

(20.43) 
51.88 
(9.03) 

100.00 
(29.47) 

3-6 
29.85 

(21.22) 
70.15 

(20.44) 
100.00 
(41.66) 

6-9 
18.79 

(13.95) 
81.21 

(24.72) 
100.00 
(38.67) 

9-12 
33.18 

(17.29) 
66.82 

(14.28) 
100.00 
(31.56) 

12-15 
21.27 
(8.25) 

78.73 
(12.53) 

100.00 
(20.78) 

15-25 
28.93 

(18.86) 
71.07 

(19.00) 
100.00 
(37.86) 

Total 
29.08 

(100.00) 
70.92 

(100.00) 
100.00 
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is in the nature of casual hired labour who is mostly employed to supplement the work of family 

labourers during the peak plucking season. It can also be noticed that family labour constitutes a 

comparatively lesser share of total labour days for the land-holding classes succeeding „0-3 

acres‟. We observe further that the small tea plantations have a considerable potential of 

generating wage employment in terms of their use of hired labour to a significant proportion. 

Even if under the bottom end holding size of below 3 acres, the share of hired labour out of total 

is to the tune of 52 percent. The hired labour is used by them mainly during the peak harvesting 

seasons. In other seasons, self-plucking is a very common phenomenon. For plantations under 

land holding size of above 3 acres, the share of hired labour days in total labour days is two third 

or above. As the agriculture sector of North Bengal is usually designated as backward due to the 

predominance of subsistence farms and lack of enough wage employment opportunity, the 

uprising of small tea plantations has plausibly led to creation of greater employment opportunity 

in terms of their use of a substantial amount of hired labour for running their plantations. It is 

important to note here that the rate of employment in plantations is not uniform throughout the 

year. This is because of the presence of the element of seasonality in the plantation activities, 

especially, in operations related to the harvesting of tea leaf. The duration, as well as the 

frequency of plucking rounds, varies considerably across the seasons. This, in turn, induces large 

seasonal variation in the deployment of labour in plantations. 
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From the point of view of employment generation, another significant feature of small tea 

plantations is to create enough opportunities for employment of women as the following table 

demonstrates 

 

 

 

 

 

 

 

 

 

 

Size of 
land 

holding 
(in acre) 

Hired 
labour (M) 

(%) 

Hired labour 
(F) (%) 

Total hired 
labour (%) 

0-3 
31.45 

(8.50) 

68.55 

(9.30) 

100.00 

(17.80) 

3-6 
31.01 

(18.96) 

68.99 

(21.19) 

100.00 

(40.15) 

6-9 
36.60 

(27.05) 

63.40 

(23.55) 

100.00 

(50.60) 

9-12 
31.22 

(13.33) 

68.78 

(14.75) 

100.00 

(28.08) 

12-15 
18.19 

(6.81) 

81.81 

(15.40) 

100.00 

(22.21) 

15-25 
44.63 

(25.35) 

55.37 

(15.80) 

100.00 

(41.16) 

Total 
33.44 

(100) 

66.56 

(100) 
100.00 

 

Table3.13. Distribution of hired labour days between 

male and female categories 

Source: Field Survey, 2007-08  
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Figure 3.18 Break-up of hired days across land holding size 



70 
 

The above table reveals that the share of women labour dominates over the share of men labour 

by a significant proportion of the hired labour category irrespective of the land holding size. The 

overall gender distribution of hired labour days reveals that the shares of male and female hired 

labour days are given by 33 percent and 67 percent, respectively. The prime reason for a 

considerable higher share of women worker is that a very large percentage of the total labour 

days worked on a tea plantation are required for plucking of the green leaf which is exclusively 

done by female plantation workers. As the size of plantations gets bigger, more women workers 

are required for large scale plucking operations. The same skewed pattern of the gender 

distribution of workforce can also be observed in large tea estates. It, therefore, follows that the 

small tea plantations have brought about significant changes in women work participation in the 

agricultural operation. Before these plantations came into existence, women were subsidiary 

income earners and mainly engaged in household chores.  They were being occasionally 

involved in major types of traditional agricultural operation activities which were usually found 

to be unsuitable for them. The tea growing operation had opened up new job opportunities for 

the female work force in the rural region. Thus, the tea plantations have led to employment 

diversification in the form of opening up job opportunities for both women and men, which were 

previously monopolized by men. These results arising from the analysis of labour-use profile do 

not corroborate the general perception that this sector does not have enough potential to increase 

social welfare in terms creation of higher employment opportunity. It is, on the contrary, found 

that the sector has contributed positively towards self-employment vis-à-vis wage employment 

generation.   
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3.8 Conclusion 

Tea cultivation on small holding is a very significant economic activity in four districts of North 

Bengal since the mid-1990s. It has brought new dimensions in the tea industry of West Bengal in 

terms of massive increases in tea acreage and tea production as well as the diffusion of 

technological know-how relating to tea growing to a vast mass of the rural population. With the 

gradual spread of skill required for undertaking this new activity, the number of growers has 

been multiplying over the years at an accelerated rate. The present study is an attempt to examine 

the socio-economic, land use and labour-use profiles concerning small tea growers and their 

plantations. These inquiries assume importance due to the fact that there are many 

misperceptions among the common people on these vital aspects. One common misperception is 

that non-villagers have penetrated mostly in small tea sector and this has led to encroachment of 

the sphere of traditional farming activities within the smallholder agricultural sector in this 

region. The present study, however, does find much support in favour of this view. It distinctly 

reveals the high concentration of small and marginal farmers in this newly emerged sector. In 

fact, it appears from the study that emergence of STGs has led to the expansion of the territory of 

smallholder agriculture through bringing uncultivable land under a remunerative crop like tea. 

The study also highlights that the important economic factors which allow small tea plantations 

to proliferate include initial low capital investment and the adaptation of the concept that tea can 

be grown as a smallholder crop. The findings of the study relating to land-use transformation do 

not substantially provide support in favour of general views prevailing among the people about 

this phenomenon.  Finally, the results arising from labour-use analysis reveal the important 

contributions of this sector in terms of creating a major source of alternative employment and 

livelihood option for the agriculturally dependent people of this region. Its role towards 

enhancing women labour force participation by way of engaging them in newly created 

plantation works deserves special mentioning.  
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Chapter 4 

The Estimation of Technical Efficiency of Smallholding Tea Plantation in North Bengal− A 

DEA Study 

4.1 Introduction: 

The structure of tea industry in West Bengal has undergone significant transformation with the 

adoption of the alternative production structure of tea smallholders (TSHs) since 1980s. It is 

perhaps the massive and unprecedented demand for tea in India‟s domestic market that is largely 

attributable for the adoption of this alternative model of tea growing. The areas where these 

establishments are now quite well spread-out include Uttar Dinajpur, Terai (the foothills of 

Darjeeling), Jalpaiguri, Alipurduar and Coochbehar. The TSH sector represents a system of 

production organization consisting of tea growers holding land areas (up to 10.12 hectares) to 

grow green leaf only and bought-leaf factories (BLF) holding no farms to grow green leaf but 

specializing in manufacturing tea using green leaves purchased from smallholders (Hayami and 

Damodaran, 2004). Thus, a noteworthy feature of this alternative model of production structure, 

consisting of independent small tea growers (STGs) and independent factories, is the separation 

of plantation agriculture from factory operation. This decentralized system contrasts with the 

older plantation system where plantation and manufacturing part of tea production are 

inseparably linked.  

There are two distinct categories of TSHs− peasant plantations and relatively large plantations 

owned by business capital (Sarkar, 2014). In the initial phase, the sector was consisted with only 

relatively larger plantations owned by financially well-off people. However, during the last two 

decades, the growth of this sector has been distinctly attributable to setting up of plantation 

establishments by the peasant folk of this region on their own lands. Prior to becoming tea 

growers, they were largely small-holder subsistence farmers producing paddy, jute or other types 

of traditional crops for earning their livelihoods. This phase in which expansion of tea acreage is 

mostly attributable to smallholder tea growers with a peasantry background had its inception by 

the mid-1990s and is continuing unbrokenly till then. We discuss below how the TSH sector has 

emerged as a major stakeholder of the tea industry of West Bengal in recent time in terms of its 

significant contribution to total production of tea.   
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4.2 Contributions of STGs to the Tea Economy 

The changing organizational arrangement of the tea sector of the region induced by high 

proliferation of STH sector has brought about a striking change in the composition of tea output 

in this region. This is clearly evident from the following table 

 

 

 

 

 

 

 

 

 

 

The above table 4.1 shows very clearly the smallholder-BLF sector‟s steady increase of 

production at an impressive rate over the years. In absolute terms, the production of the sector 

has increased from 76.49 million kgs in 2011-12 to 92.63 million kgs in 2012-2013. The 

production has further increased to 97.47 million kgs in 2013-2014. The share of this sector to 

total tea production of North Bengal appears to be above 30 percent between the periods 2011-12 

and 2013-14 on an average. As far as sector-wise growth of production is concerned, the CAGRs 

of the organized sector and the small tea holder sector stand at 3.62 percent and 8.41 percent, 

respectively. These figures indicate that the growth rate differential between the two sectors is 

indeed sizeable−the CAGR registered in the unorganized sector is more than twice as high in 

comparison to the organized sector. If the present growth momentum of the smallholder sector 

continues unbrokenly, then it could reasonably be apprehended that it will come to dominate the 

organized sector in terms of production of tea in the years to come. The large-scale proliferation 

Table4.1 Output Decomposition between Organized and 

STGs Sectors 

Table1.                  Production (in Million Kgs.) 

Financial year 
Organised 

sector 

Smallholder-

BLF sector 
Total 

2011-12 192.94 

(72%) 

76.49       

(28%) 

269.43 

(100%) 

2012-13 194.69 

(68%) 

92.63       

(32%) 

287.32 

(100%) 

2013-14 214.63 

(69%) 

97.47       

(31%) 

312.10 

(100%) 

3-yearCAGR 
3.62 % 8.41% 5.02% 

 
Source: Ministry of Commerce and Industry, GOI (2014) 
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of tea smallholding sector is not a phenomenon specific to West Bengal. On the contrary, it is a 

common phenomenon which is evenly visible in the rest of the tea growing states of India 

including Assam. 

In absolute number, there are now 35000 STHs with a total of 36000 hectares of land under tea 

cultivation in North Bengal. The sector accounts for 26 per cent of the total tea land in the State.  

But as most STHs still do not have official registration with TBI, the actual figures on number of 

growers and tea acreage are supposed to be much larger than the officially estimated figures. 

4.3. The Objective of the Study 

The development of STHs sector represents a significant agricultural transformation throughout 

the rural belt of North Bengal region which is essentially characterized by agricultural 

backwardness. This development has led a sizeable number of small and marginal farmers to set 

up tea plantations as their main economic activity. Earlier they used to earn their livelihoods 

from cultivation of traditional crops including paddy. The rapid increase in the number of STHs 

in the last decade is an ample proof to this assertion. The logical implication that follows from 

this changing pattern of occupational profile is that that the spread of STGs in this region is 

essentially attached with a rapid shift of land use from traditional type of farming to commercial 

farming of tea. In such a context, an important subject of inquiry would be to answer whether 

such a surge in the number of STGs and the subsequent change in land-use pattern did occur in 

order for seizing potential economic incentives in the form of productivity and efficiency gains 

leading to economic and remunerative use of land holdings. This chapter is an attempt to 

estimate plantation level technical efficiency (TE) of STGs in relation to allocation and 

utilisation of their land, labour and other productive inputs in order to produce maximum 

potential output, which is green tea leaf. This evaluation is necessary to identify whether outputs 

of STGs are produced at the maximum potential level, or alternatively, inputs are utilized at the 

minimum possible level. Moreover, this evaluation helps identify the sources of inefficiency and 

therefore, the opportunities for potential improvement of production performance of the STGs 

under consideration.   

It deserves to be mentioned here that despite the rapid development of methodology of technical 

efficiency (TE) estimation and its application in different sectors of economy, research on 

technical efficiency in Indian tea industry is rather limited. Furthermore, such limited number of 
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studies has been largely carried out to estimate TE in the conventional large estate sector using 

stochastic frontier production function model (Hazarika and Subramanian, 1999, Mahesh and 

Malaisamy, 2004, Maity, 2012). But application of DEA for estimation of TE in both the estate 

and small tea plantation sectors is still unfound in the literature. There is, thus, an emerging need 

for conducting DEA study in order to investigate the TE of smallholding tea sector in North 

Bengal region.  

 

4.4. Methodology and Model 

4.4.11 The Notion of Technical Efficiency 

This section begins with an introduction of the idea of technical efficiency (TE) which 

constitutes an important tool for the measurement of productivity and efficiency performance of 

a production unit such as an industrial firm or an agricultural farm or a production unit in the 

service sector like a hospital, bank, public utility provider, educational institution etc. Since the 

publication of Farrell‟s (1957) seminal article on efficiency measurement, the frontier approach 

to TE analysis is quite well-established in empirical works. According to this approach, TE of a 

production unit is to be defined relative to some „benchmark level‟ or “best practice frontier” 

which is constituted with best performing production units in a given sample. Hence, TE is a 

relative measure and indicates how close the actual or observed production unit is to the “best 

practice frontier”. In other words, a measure of TE should indicate whether or not a firm is 

operating along the frontier. TE can be defined either from the input use side or from the side of 

production of output. Accordingly, there are two alternative definitions of TE− the input-oriented 

definition and the output-oriented definition. An input-oriented measure of TE reflects the 

minimum amount of inputs that is being utilized to produce a given level of output given the 

assumption of same technology for all the units under consideration. An output-oriented measure 

of TE, on the other hand, reflects the greatest amount of output that can be produced from a 

given amount of input given the technology of production. Thus, technical efficiency can be 

defined either in the form of the ratio of minimum potential to observed input required to 

produce the given output or the ratio of observed to maximum potential output obtainable from 

the given input (Lovell, 1993).It is customary to assign a technical efficiency score of 1 to 

production units on the frontier, and a score smaller than 1 to production units lying off the 



76 
 

frontier. This essentially implies that the best performing unit is given a score of 1 and the 

performance of other units varies between 0 -1.   

The techniques used for the estimation of TE under frontier approach are: (1) Stochastic frontier 

and (2) Data envelopment analysis (DEA). The former uses econometric methods of estimation 

of parametric function, whereas the latter uses nonparametric mathematical programming 

methods. The present study uses DEA to evaluate the efficiency of the small tea plantations in 

North Bengal on the basis of observed data. It deserves to be mentioned here that DEA 

application is still unfound in the literature as far as the small tea plantation sector of the study 

region is concerned.    

4.4.2 Data Envelopment Analysis (DEA) 

DEA is a “total factor productivity” analysis for measuring the relative efficiencies of a 

homogeneous set of production units, which are usually termed as decision making units 

(DMUs) in the DEA literature. The technical efficiency measure employed in DEA studies is the 

generalization of Farrell‟s single-input/ single-output technical efficiency measure to the 

multiple-input/multiple-output case by constructing a relative efficiency score as the ratio of a 

single virtual output to single virtual input as follows 

Technical Efficiency  =  
weighted  sum  of  outputs

weighted  sum  of  inputs
 =  

virtual  output

virtual  input
 

If there are n DMUs, each with m inputs and s outputs, the technical efficiency score of the 𝑘𝑡  

DMU is defined as: 

  

 

where u1, u2, ⋯ , us are weights assigned to outputs and v1, v, ⋯ , vm   are weights assigned to 

inputs. Importantly, in DEA the weights are not known in advance, and are not even the same 

among DMUs. In fact, the weights for each DMU are determined in a manner that would 

maximize the efficiency score of each DMU by optimizing on that DMU under the constraints 

that the efficiency of each and every DMU should be less than equal to 1. Formally, for the 

determination of optimal weights of the kth  DMU, we solve the following problem  

 

  

mkm2k21k1

sks2k21k1
k

xv...xvxv

yu....yuyu
θ




 k = 1, 2, ⋯⋯, n 
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which is known as the fractional programming (FP) formulation for efficiency analysis. One 

problem with this particular ratio formulation is that it is computationally intractable if addressed 

directly (Coelli, Rao and Battese, 1998). However, if the FP problem could be transformed into 

an ordinary linear programming (LP) problem, it would be computationally easier to solve. The 

transformation involves limiting denominator of the objective function equal to unity and only 

allows the linear programming to maximize the numerator. The unitization of the numerator 

value of θ implies that the DMUs seek to obtain the maximum output for unit input. The 

transformed LP can be written in the following form 

 

 

  

 

  

  

Intuitively, the above problem is run n times in calculating the relative technical efficiency 

scores of all the DMUs. A DMUk  is said to be technically efficient if θ
∗
 = 1 and there exists at 

least one optimal (v∗, u∗) with v∗ > 0 and u∗ > 0. Otherwise, the DMUk  is called technically 

inefficient (Charnes et. al., 1978). This definition is in perfect agreement with Farrell definition 

as it ensures that a DMU is technically efficient if it operates on the frontier. 

 

 

Maximise 

1
xv...xvxv

yu....yuyu

mjm2j21j1

sjs2j21j1






0u...,,u,u s21  0v...,,v,v m21 

j= 1, 2, ⋯⋯, n 

mkm2k21k1

sks2k21k1
k

xv...xvxv

yu....yuyu
θ






Maximise 

sks2k21k1 yu....yuyu θk

Subject to  

1xv...xvxv mkm2k21k1 

mjm2j21j1sjs2j21j1 xv...xvxvyu....yuyu  j= 1, 2, ⋯⋯, n 

0v...,,v,v m21 0u...,,u,u s21 

subject to 

 𝐋𝐏𝟎: 
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In vector notation, 𝐋𝐏𝟎 can be written as 

 

 

 

 

 

 

In this formulation, u is an 1×s row vector of output weights, yk  is the s×1 row vector of outputs, 

v is an 1×m row vector of input weights, and   xk  is the m×1 row vector of inputs.  

The formulation LP1 is essentially expressed in primal form. Here the output vector and the input 

vector together form the constraint. However, the segregation of the constraint into output and 

input constraints is possible through dual transformation of the given primal problem, where the 

number of variables in one problem is equal to the number of constraints in the other. 

Furthermore, this segregation has the advantage that we could easily identify any non-zero input 

or output slacks even if θ is found to be of unit value.  

We note that the primal problem LP1 has  m + s  variables (unknowns) in the form of vi   i =

1,2, ⋯ , m  and ur   r = 1,2, ⋯ , s  and n + 1 constraints. Hence in dual, there will be m + s  

constraints and n + 1 variables. Let the dual variables be  γ
k
,  λ1, λ2, ⋯⋯ , λn . The dual of LP1 

can be obtained as follows 

 

 

 

 

 

 

 

The credit of introducing these primal and dual forms of input oriented LP goes to Charnes, 

Cooper and Rhodes. In DEA literature, these are known as CCR-I model. As the model is based 

on the assumption of constant returns to scale, the production possibility set is defined as 

 

max
u,v

θk = u yk  

   subject to  

                        v xk  = 1 

                        −v X + u Y ≤ 0 

                      v ≥ 0      u ≥ 0 

𝐋𝐏𝟏: 

                        min γk  

subject to  

                 γk  xk  –X   ≥ 0 

                     Y   ≥ yk  

               ≥ 0    γk   unrestricted  

 

 𝐋𝐏𝟐: 
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PCCR  = {  x, y : x ≥ X; y ≤ Y;  ≥ 0} 

where X is an m × n input vector, Y an s × n output vector,  a column vector of non-negative 

weights.  

In case of output oriented model, the dual objective variable would be the reciprocal of γ
k
 in LP2. 

Defining dual objective as  η
k
, we have η

k
  = 

1

γk

 . Substituting for γ
k
 and assuming 

𝜆

γk

 = µ we get 

the following form 

 

 

 

 

 The above form is also introduced by Charnes, Cooper and Rhodes as the output oriented CCR 

model in dual form. This is known as CCR-O model. 

In 1984, Banker, Charnes and Cooper proposed a new model which takes into account 

consideration of variable returns to scale. In literature, this was referred to as BCC model. In this 

case, the production possibility set  PBCC  is defined as 

PBCC  = {  x, y : x ≥ X; y ≤ Y;  e =1; ≥ 0} 

where e is a row vector with all elements equal to one and  all are same as previous CCR model. 

Hence, a new condition is added in the BCC model, that is,  e =  λj
n
j=1  = 1. It enables the 

production frontier to be spanned by the convex hull of the existing DMUs. With the 

introduction of this particular condition, the combinations of DMUs are now allowed to find the 

best practiced DMU. Hence the input oriented BCC model in the dual form becomes 

 

 

 

 

 

max ηk  

subject to  

                  xk  –X 𝜇     ≥ 0 

                  yk −  Yμ ≤ 0 

                  μ ≥ 0    

 𝐋𝐏𝟑: 

               min θk  

 subject to  

           θk  xk  –X   ≥ 0 

           Y   ≥ yk  

           e  = 1,    ≥ 0             

𝐋𝐏𝟒: 
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To find output oriented BCC model in dual form, we replace the dual objective variable θkby its 

reciprocal defined as η
k
 and assuming 

𝜆

ϴk
 = µ to obtain the following formulation 

 

 

 

 

 

where  = a scalar, X = m × n input data matrix, Y = s × n output data matrix, xk= m × 1 input 

vector for DMU k, yk  = s × 1 output vector for DMU k, µ = n × 1 vector of non-negative 

constants, e=(1,⋯⋯,1), m =  the number of inputs, s = the number of outputs and n= the number 

of DMUs. This is what is known as output oriented BCC model in dual form. 

The constraints in  LP5 can be written as equations as shown below 

                                                       xk  − X μ −s− = 0   

                                                              yk −  Y μ + s+ =  0 

                                                              e µ = 1 

                                                               µ ≥ 0 

where s− and s+ represent input excesses and output shortfalls, respectively.  

Let an optimal solution to the above problem be  θ
∗, µ∗, s−∗, s+∗ . Given this, we can make a 

distinction between two widely used notions of TE, namely, Farrell efficiency and DEA 

efficiency. For a DMU, the definition of Farrell efficiency requires that θ
∗ = 1 as an optimal 

objective value of the above linear programming problem.  If  θ
∗ < 1, then the DMU under 

evaluation is inefficient.  DEA efficiency, on the other hand, demands that all the following 

conditions are to be satisfied simultaneously 

i) Score (η) =1 

ii) Input excess (s−) =0 

iii) Production shortfall (s+) = 0 

                     max ηk  

subject to  

             xk  − X μ ≥ 0   

            yk −  Y μ ≤ 0 

           e µ = 1,   µ ≥ 0 

             µ ≥ 0 

𝐋𝐏𝟓: 
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This definition implies that an input-output vector is technically efficient if, and only if, 

increasing any output or decreasing any input is possible only by decreasing some other output 

or increasing some other input. The DEA efficiency, thus, does follow Pareto Koopmans 

condition and represents a refinement over the Farrell‟s definition of technical efficiency.  

4.4.3 DEA Model Specification 

DEA analysis requires choosing an appropriate DEA model to analyze the performance of 

DMUs as because the efficiency scores are normally sensitive to the specification of the model. 

This essentially implies that one could obtain different sets of efficiency scores from the same 

data set with alternative specifications of the model. This could lead to miscalculation of 

efficiency scores and subsequently, wrong projections of inefficient DMUs onto the efficient 

frontier.  

As mentioned previously, DEA analysis is carried out by choosing any one of the two basic DEA 

models, which are the CCR and the BCC models. The criterion of making a choice between 

these two basic DEA models must depend on our insight about the production technology under 

which the sample of DMUs operate. Suppose that we have some a priori reasons to believe that 

the production technology is such that DMUs can expand or contract the input-output 

combination to any extent and these projected input-output combinations would remain within 

the production possibility set. In economic parlance, it implies that the production technology 

has constant returns to scale. If this be the description of the production technology, then the 

choice of the DEA model is clearly the CCR model. On the other hand, we may predict that “a 

production possibility set with a piece-wise linear production frontier” is a fair characterization 

of the production technology under which the observed DMUs are actually operating. With this 

prediction, we are essentially making no assumption about returns to scale, or alternatively, we 

are making the assumption of variable returns to scale. Now given this assumption, our choice 

would definitely be the BCC model for efficiency estimation.  

In the present study, the BCC model has been chosen as the production of green leaf output is 

subject to variable returns to scale (VRS) for a number of reasons as described below. It is 

important to mention at the outset that not only economic factors alone, but other non-economic 

factors have role to play in the production of green leaf. Two such important factors 

substantiating VRS assumption in the present study are respectively, the climatic and soil 
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conditions factors under which small tea plantations operate in the North Bengal region. It has 

been cited in the literature that the annual yield distribution and potential yield of green leaf is 

largely influenced by seasonal fluctuations in weather variables including rainfall and 

temperature (Panda et. al., 2003). As far as the study region is concerned, the rainfall variable is 

subject to both spatial and inter-temporal variation in terms of total amount and distribution 

throughout the season. This provides a good justification of the assumption of VRS.  The second 

important factor justifying the assumption of VRS is the recognition of the fact that small tea 

plantations in different sub-regions of non-traditional tea area are characterized by differences 

among a set of soil properties including pH of soil, EC and organic matter content.   

Another important consideration regarding model specification is whether to select an input-

oriented or output-oriented model. Intuitively speaking, the choice of input-or output-oriented 

models depends upon whether the production units under consideration have fixed or variable 

quantities of resources to produce outputs. In this study, an output oriented DEA model has been 

chosen for the reasons as follows. For the estimation of technical efficiency, a number of 

variables used in the analysis are essentially fixed factors of production. These include land area, 

number of bushes in the plantation area, meteorological factors influencing tea yield, soil 

condition factors, permanent family labour employed in a garden and others. Thus, the DMUs 

would seek to determine by how much output quantity can be proportionally expanded given the 

set of non-discretionary inputs. Hence, we select the output oriented BCC model. The input-

oriented DEA model is less relevant for the present study. 

4.5 Data and Specification of Variables  

The data for the study are primary data collected from nine locations where there has been high 

concentration of STGs. These include Islampur and Chopra regions of Uttar Dinajpur district, 

Kharibari and Chat hut regions of Darjeeling district, Fatapukur, JahuriTalma, Helapkri-

Bhotpatti and the Panbari regions of Jalpaiguri district, and the Mekhliganj sub-division of 

Coochbehar district. The method of sample drawing in the study region was designed to be 

cluster sampling where clusters consisted of these locations of tea smallholders. This sampling 

method permits us to draw sample randomly when no single list of population members exists, 

but local lists do exist. In the context of the present study, it is important to mention that in the 

absence of any complete enumeration survey undertaken either by the TBI or the State 
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Government, no single exhaustive list of STGs in the region was available with the government 

departments.  Only local lists of growers are available with primary producers‟ societies (PPSs) 

or self-help groups (SHGs) operating in different tea smallholding sub-regions. Due to this 

problem, the method of cluster sampling has been used for the collection of data from the survey 

respondents. In the context of the present study, the application of this method consists in 

drawing a random sample from a local list of growers who are enrolled with PPSs or SHGs. The 

sample used for this study is having a size of 124 STGs.   

Small tea plantations employ multiple inputs to produce single output. The output is measured by 

the yield of green leaf in kg. The inputs used in the estimation of TE are categorized into two 

groups: (a) economic inputs and (b) inputs of soil condition parameters. The first set of inputs 

include  area under tea, irrigation, different items of inorganic fertilizers such as nitrogen, potash 

and phosphate, organic fertilizer like cow dung, foliar nutrients and pesticide, number of plants 

and labour days employed. The second set of inputs include soil pH value, soil potash content, 

soil phosphorous content, soil sulphur content and soil nitrogen content. In total, fourteen input 

variables are used in the study. It is relevant to note here that the rule of thumb in selecting inputs 

and outputs of DMUs in a DEA model is as follows 

Number of DMUs > max   inputs ∗ outputs , 3 ∗ ( inputs + outputs)   

4.6 DEA results 

It has already been described in the model specification section that an output-oriented BCC 

model is used to estimate the technical efficiency of the small tea plantations in the study 

locations. The descriptive statistics for TE scores are presented in Table 4.2 below. 

 

 

 

                                                     Source: Field Survey, 2007-08 

Statistics 

(%) 

Value  

(%) 

Minimum TE  33.09 

Maximum TE  100 

Mean TE  91.64 

Std. Deviation  15.67 

Range 66.91 

Table4.2.Descriptive statistics for TE Scores 
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It can be observed from the table that TE varies in wide range in which the minimum TE 

recorded is 33.09 percent while maximum TE is 100 percent. The mean TE of the DMUs is 

estimated to be about 92 percent which is appreciably of higher magnitude. This indicates that, 

on an average, there is a possibility of 8% potential yield improvement in this sector. In other 

words, this essentially means that if the inefficient gardens can increase their yield by grossly 

8%, they are capable of achieving the efficiency level of best performing gardens. 

The frequency distribution of TE measures has been presented in table,4.3  

 

 

TE  Range         

(%) 

Distribution of 

Gardens (%) 

30−49 2.46 

50−59 5.65 

60−69 5.65 

70−79 6.45 

80−89 4.03 

90−99 4.84 

score of 100 70.97 

                                               Source: Field Survey, 2007-08 

A perusal of Table 4.3 reveals that about 70.97 percent of DMUs are found to be technically 

efficient with scores of 100 percent. They represent the best performing gardens within the 

sample. However, with the fixing of cut-off score for efficient DMUs to be 90 percent or more, 

the percentage of efficient DMUs improves to 75.81 percent. The justification for this flexible 

criterion, as argued by Ferreira (2005), is to avoid comprising the analysis through a DMU that 

stand outs as being outlier rather than for its true relative efficiency. Data recording errors and 

external factors are largely attributed for this flexibility. The DEA result showing more than two-

third of the DMUs are operating with an efficiency score in the range 90−100 percent clearly 

proves the contention of the study that the proliferation process of STGs has been driven and 

subsequently, accelerated by the higher rate of productivity, and hence a larger prospect of profit, 

that this emerging sector is capable of generating.  

Table 4.3.The Percentage ranges of 

technical efficiency frequency 

distribution 
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 The percentage of technically inefficient DMUs is observed to be 29.03 percent with a TE score 

of less than 100 percent. The study finds that a merely 2.46% of DMUs belong to the least 

efficient group with a TE score of less than 50 percent. Since the model fitted has an output-

orientation, it could be inferred that the inefficient DMUs could potentially improve their yield 

while leaving their current input usage level unchanged.  

4.6.1 Zone-wise Efficiency results of DMUs 

The zone-wise distribution of efficient and inefficient DMUs is shown in the following table 

 

 

 

 

 

 

 

 

 

 

 

 

The table shows that, as far as the total sample is concerned, 71 percent of the growers are 

observed to be using input resources efficiently to produce output, while the remaining 29 

percent of them are operating inefficiently. There are two locations, namely, Chopra and Jahuri 

Talma, where all the STGs included in the sample are found to be technically efficient. These 

results are quite expected as these two locations might be considered as the hub of STGs. The 

regions where the percentage share of efficient STGs is above 70 percent consist of Chat Hut and 

Hela-Pakri and Bhot-Patti. The mean TE scores of these regions are estimated to be 89 percent 

District/Zone 

Symbol 
Zone name 

 

 

Mean 

TE (%) 

% of 

Efficient 

DMU 

(zone wise) 

% of 

Inefficie

nt DMU 

(zone 

wise) 

Uttar Dinajpur 

C Chopra 100 100.00 0.00 

I Islampur 92 62.5 37.5 

Darjeeling 

CH Chat hut 89 83.33 16.67 

KB Kharibari 78 26.67 73.33 
Jalpaiguri 

F Fatapukur 94 62.50 37.50 

JT Jahuri Talma 100 100.00 0.00 

HB 

Hela Pakri-

Bhot Patti 
93 75.00 25.00 

P Panbari 90 64.00 36.00 

Coochbehar 
M Mekhliganj 81 28.57 71.43 

Total 92 70.97 29.03 
 

Source: Field Survey, 2007-08 

 

Table4.4. Zone-wise composition of Efficient DMUs 
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and 93 percent, respectively, which are quite high. In the regions of Islampur, Fatapukur and 

Panbari, there is also a large number of efficiently functioning STGs. In each of these regions, 

the percentage share of best performing DMUs is above 60 percent. Along with this, the mean 

TE score in each of these regions is at least 90 percent or above. Thus, we see that there are 

seven out of nine zones under study where the lowest percentage of STGs operating on the 

efficient frontier stands at 60 while the highest percentage figure is seen to be 100. The areas 

with least percentage of efficient DMUs include Kharibari (26.67 percent) and Mekhliganj 

(28.57 percent). It may be noted in this connection that the mean TE scores for these regions 

have been found to be relatively low as compared with other regions.  

It can be seen from the above table that even if the percentage share of efficiently functioning 

gardens varies substantially from one zone to other, the variation in mean TE score is of 

relatively smaller magnitude over most of these zones. This seems to imply that zonal 

differentials do not have much impact on achieving efficiency gains in small tea plantations. All 

zones are supposed to be grossly alike for tea farming. Thus, inefficiency is not really caused by 

regional differentials. Rather, the sources of inefficiency are to be identified in terms of under or 

over optimal use of resources at the level of individual growers no matter which location they 

belong.  

4.6.2 Sources of Technical Inefficiency 

The DEA analysis gives us useful information on how inefficient DMUs can improve efficiency 

by either decreasing inputs and/or increasing outputs. The following tables (table 4.5a and table 

4.5b) provide figures on such input excesses and output shortfalls 
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DMU 

Name 

% of 

excess 

area 

% of 

excess 

irrigat

ion hr 

% of 

excess 

nitro 

% of 

excess 

potash 

% of 

excess 

phosp

hate 

%of 

excess 

labour 

days 

% of 

excess 

FNP 

% of 

excess 

Dung 

% of 

target 

output 

w.r.t to 

current 

output 

CH3 0.00 0.00 44.02 30.87 18.64 40.33 6.17 28.25 303.32 

CH4 0.00 0.00 48.29 19.31 0.00 35.60 0.00 0.00 263.07 

F1 34.90 0.00 73.08 57.92 59.01 22.82 69.65 0.00 117.17 

F4 8.72 52.98 71.18 64.04 66.75 25.73 21.96 0.00 106.68 

F8 49.17 64.78 75.42 50.62 0.00 14.16 0.00 4.86 142.36 

HB11 42.16 0.00 0.00 21.15 52.02 63.15 0.00 0.00 184.30 

HB5 15.85 66.65 0.00 32.32 77.70 0.00 42.65 0.00 140.17 

HB7 37.48 0.00 12.53 42.88 50.59 45.24 0.00 0.00 120.21 

I1 0.00 29.08 62.04 57.26 67.99 0.00 68.55 16.32 129.53 

I6 0.00 0.00 9.19 0.00 22.26 55.06 0.00 9.28 110.46 

I8 0.00 0.00 12.17 0.00 65.05 54.12 34.83 16.20 148.08 

KB1 0.00 83.44 0.00 0.00 0.00 60.62 0.00 75.82 143.34 

KB10 0.00 0.80 7.82 0.00 0.00 16.89 0.00 0.00 105.33 

KB12 0.00 61.44 34.55 14.88 0.00 17.12 0.00 76.96 191.51 

KB13 10.18 60.32 56.44 53.06 0.00 47.99 0.00 22.52 147.87 

KB14 12.04 0.00 27.73 58.58 0.00 42.43 0.00 63.25 175.28 

KB2 11.82 47.79 3.47 0.00 0.00 0.00 42.95 0.00 121.79 

KB4 47.17 96.62 5.74 5.74 0.00 0.00 0.00 62.90 102.55 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table4.5a.Input Excesses and Output Shortfalls 

 

Source: Field Survey, 2007-08 

 

Source: Field Survey, 2007-08 
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Table4.5b.Input Excesses and Output Shortfalls 

 

DMU 

Name 

% of 

excess 

area 

% of 

excess 

irrigati

on hr 

% of 

excess 

nitro 

% of 

excess 

potash 

% of 

excess 

phosp

hate 

%of 

excess 

labour 

days 

% of 

excess 

FNP 

% of 

excess 

Dung 

% of target 

output w.r.t 

to current 

output 

KB6 0.00 41.76 30.05 60.72 72.60 0.61 13.49 76.45 140.54 

KB7 8.15 0.00 23.17 0.00 0.00 30.05 17.21 66.02 131.46 

KB8 0.00 94.01 47.42 0.00 44.63 49.94 0.00 69.01 205.04 

KB9 0.00 85.62 0.00 0.00 0.00 49.77 0.00 51.94 170.58 

M2 32.57 48.75 58.73 61.84 0.00 0.00 0.00 47.95 110.93 

M3 50.42 0.00 18.42 0.00 0.00 69.09 0.00 83.04 113.66 

M4 4.93 56.67 37.72 47.42 0.00 0.00 0.00 64.55 155.59 

M5 27.80 0.00 57.61 47.23 41.43 0.00 0.00 40.40 154.18 

M6 5.24 0.00 0.00 16.11 0.00 21.33 12.49 25.68 179.90 

P14 28.31 67.28 82.69 75.11 0.00 43.32 0.00 78.52 114.81 

P15 0.55 0.00 0.00 50.23 25.56 63.59 19.71 57.02 154.60 

P18 0.00 72.35 0.00 0.00 0.00 48.41 0.00 28.13 135.85 

P19 5.26 52.79 0.00 40.62 0.00 0.00 2.51 46.10 190.75 

P2 0.00 0.00 19.40 23.62 48.49 0.00 0.00 0.00 168.47 

P21-22 0.00 31.26 49.05 55.48 0.00 44.27 0.00 0.00 149.00 

P24 27.09 0.00 0.00 29.17 9.12 45.29 0.00 0.00 130.72 

P5-6 0.00 38.68 20.87 0.00 0.00 32.05 0.00 16.35 128.62 

P7 0.00 39.48 50.79 49.72 0.00 0.00 0.00 3.61 109.11 

 
Source: Field Survey, 2007-08 
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The above tables indicate that a number of STGs in the study region are operating inefficiently 

due to two reasons; i) using inputs at levels higher than the frontier level and ii) producing 

outputs at levels below the frontier level. Thus, there is ample scope for efficiency improvement 

for these STGs by either potential saving of inputs or potential improvement in output. As we 

can read from the above table, for CH3 to operate efficiently, the output of green leaf could be 

increased by about 300 percent without using additional amount of any input. At the same time, 

the use of nitrogen fertilizer, potash fertilizer and phosphate fertilizer could be reduced by 44 

percent 31 percent and 19 percent, respectively, so as to enable them to operate on the efficient 

frontier. For this DMU, the possible reductions of other inputs like, labour days, F&P and 

organic manure are around 40 percent, 6.17 percent and 28 percent, respectively. These figures 

represent the potential savings in inputs without reducing output. The same analysis can be 

carried out for other inefficient STGs. 

One of the observations during our survey may also be helpful to understand the situation of 

inefficient DMUs. We have observed that many of the small tea growers are traditional 

cultivators who are yet to acquire the requisite technical and entrepreneurial skills for efficient 

running of their plantation establishments. Because of their low skill for technological adaption, 

most often they use fertilizer and foliar nutrients more than what is required for optimum level of 

necessity. It, therefore, enhance the cost substantially without effectively contributing to 

production.  

4.6.7 Potential Average Improvements of Inputs and Output 

The following table reports the potential average saving of inputs as well as the potential average 

improvement in output 

 

 

 

 

 

 

 

 

 

 

Table4.6. Potential average savings and increases 

Inputs % of excess input use 

Area 15.25 

Irrigation 58.05 

Nitro (N) 44.56 

Potash (K) 42.82 

Phosphate(P) 30.42 

FNP 15.25 

Organic Manure 48.31 

Labour Days 32.27  

Green Leaf (output) 142.30 

 

 

Source: Field Survey, 2007-08 
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The above table reveals that the inefficient STGs had used many inputs more than they ought to 

use optimally. For instance, many STGs could have reduced N, K and P by 44.56 percent, 42.82 

percent and 30.42 percent, respectively. Thus, there is a good deal of opportunity for potential 

savings in inputs without reducing output. With respect to output, it is found that there is scope 

for potential improvement by an average 142 percent while keeping the use of inputs unchanged.  

4.6.8 Plantation by Holding Sizes and Efficiency Scores  

An important dimension of the study is to evaluate the performance of STGs across various 

holding sizes in terms of TE scores. This study can make reveal whether there is any optimal size 

of STGs. The composition of the sample of STGs in terms of size of land holding is shown in the 

following table 

 

 

 

 

 

 

 

 

 

 

 

 

In the above table, the representative sample is divided into six categories of holding size with 

the smallest holding size is defined to be „below 3 acres‟ and the largest holding size is 

represented by ‟15 to 25 acres‟. The percentages of efficient gardens out of total gardens 

corresponding to six different categories are 93.18 percent, 65.17 percent, 52.63 percent, 20 

percent, 57.14 percent and 88.89 percent, respectively. Thus, the land holding size under which 

the maximum percentage of efficient gardens fall among all the categories of land holding 

Table4.7. Mean TE Score as per land size class of plantation        

Plantations by 

holding sizes 

% of 

Gardens 

% share of 

Efficient 

Gardens 

% 

Distribution 

of Efficient 

Gardens 

Mean 

TE 

Score 

(%) 

Std. 

Deviation 

below 3 acres 40.32 93.18 46.59 97 0.10 

3 to below 6 acres 24.19 65.71 26.14 91 0.15 

6 to below 9 acres 15.32 52.63 11.36 85 0.20 

9 to below 12 acres 8.06 20.00 2.27 76 0.21 

12 to below 15 

acres 
5.65 57.14 4.55 90 0.15 

15 to 25 acres 6.45 88.89 9.09 98 0.03 

 Source: Field Survey, 2007-08 
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happens to be the smallest land holding size of „below 3 acres‟. The table also shows that in the 

set of efficient gardens, the percentage shares of gardens under six different categories are 46.59 

percent, 26.14 percent, 11.36 percent, 2.27 percent, 4.55 percent and 9.09 percent, respectively.  

Thus, we see that it is again the land holding size of „below 3 acres‟ under which we have the 

highest concentration of efficient gardens in the sample.  These results seem to indicate a definite 

pattern of how the share of efficient gardens changes with the change in size class of land 

holdings or how the distribution of efficient gardens corresponds to different classes of land 

holding. It is exemplified that the share of efficient gardens first gradually falls till the holding 

size „9 to below 12 acres‟ is reached and starts increasing thereafter for the upper size classes. 

This relationship is also found to be visible between the variation of mean TE score and the 

change of land holding size. For the land holding size „below 3 acres‟, the mean TE score is 97 

percent and thereafter, it falls constantly up to the holding size„9 to below 12 acres‟, then it 

increases successively for the next two upper holding sizes. It appears that the growers under the 

smallest as well as the upper most holding sizes are most efficient with estimated efficiency 

scores of 97 percent and 98 percent, respectively. The values of standard deviation of TE scores 

are found to be relatively smaller, to the tune of 0.10 and 0.03, respectively, for these two 

extreme land holding sizes. This implies that the variation among the productivity performance 

of growers under these two land holding size classes are relatively of smaller order as compared 

to those under other categories of land holding. For the growers belonging to other land holding 

sizes, the minimum and the maximum TE scores are estimated to be 76 percent and 91 percent, 

respectively. 

The high percentage share of efficiently functioning gardens in the category of below 3 acres 

seems to give an indication towards why tea growing on small plots of land has become a very 

significant economic activity in four districts of North Bengal. This result also implies that tea 

growing on smaller plots of land is equally viable with tea growing on large holdings. There 

seems to be three-fold reasons for higher productivity and efficiency gains being observable for 

this land holding size− land suitability, bush productivity and use of family labour to the 

maximum potential.  In terms of land productivity, the reasons for efficiency gains seem to be 

the soil and climatic conditions that are favourable for tea growing. As noted in chapter3 

previously, the majority of the lands utilized for tea plantations are of two categories− high lands 

with low moisture retaining capabilities and all land located at the estate peripheries. Being 



92 
 

largely unsuitable for paddy cultivation, these lands were gradually shifted towards more 

economic and remunerative agricultural farming practice of tea cultivation. The second source of 

efficiency gain is plausibly the high bush productivity due to the use of cost-efficient clonal tea 

saplings which provides higher yield compared to seed stock vis-à-vis young age profile of 

existing tea bushes in small tea plantations. The third source of higher productivity performance 

seems to be the use of family labour to the optimal scale. These plantations are usually family 

managed enterprises and have the potential of using extensively the low-opportunity cost family 

labour of women, children and aged family members who have little employment opportunity 

outside their own plantations. Thus, there seems to be enormous efficiency gain in terms of 

saving of labour cost which constitutes a significant component of total cost of production in 

small vis-à-vis larger tea plantations alike. It can further be noticed that there have been a 

lowering down of mean efficiency score as well as a substantial decline in the share of efficient 

gardens in the total sample in the second land holding size of 3 to below 6 acres. For such 

gardens, the possible source of inefficiency may be that efficient management of gardens by the 

family labour becomes increasingly difficult with the increase of size to 3 acres and above.   

The highest level of mean TE score (98 percent) along with a large frequency of occurrence of 

gardens with an efficiency score of 100 percent  (89 percent) have been found to exist for the 

upper most land holding size represented by ‟15 to 25 acres‟. The possible reasons for achieving 

the highest level of resource use efficiency may be the advantage of potential cost saving by 

purchasing inputs in bulk quantities along with capturing the benefits of high land productivity 

and bush productivity.   

It follows from the above analysis that there is no existence of any land holding size which could 

be designated as the optimum class of land holding. The finding of significantly high mean TE 

score across majority of land holding sizes implies that any STG has the potential of operating 

efficiently no matter whether he comes under the bottom most land holding size or under the 

upper most land holding size. irrespective of the land holding size under which he comes. That is 

to say, the efficient functioning of a STG is absolutely viable irrespective of land holding size. It 

follows that the causes of inefficiency do not lie with size class of land holding, rather with the 

non-optimal use of resources.   
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4.7 Issue of Land Diversion 

The estimation of significantly high level of mean TE score as well as the existence of a large 

percentage of efficient DMUs in the lowest landholding size bracket of below 3 acres seem to 

have some important bearings on the debate concerning land diversion in the backward agrarian 

economy of North Bengal. The main point of the debate was that it was largely the non-villagers 

who had made penetration into small tea growing sector. This had led to encroachment of the 

sphere of farming activities of the villagers with a peasantry background. The findings of the 

present efficiency study might help us to gain some useful insights on this debate. First of all, the 

study indicates successful penetration of the smallholder agricultural farmers of this region in the 

small tea growing sector as the percentage share of efficiently functioning gardens in the lower 

categories of land holdings is quite high. This means that they could have acquired requisite skill 

and efficiency required for taking up tea plantation as an alternative model of commercial 

agriculture. Initially, this segment of growers had to face the problem of lack of technical and 

entrepreneurial skills required for establishing tea plantations. This might be the cause of 

involuntary selling or leasing of portion of their non-cultivable lands to non-peasant class of 

entrepreneurs in return of assured year-round wage employment in terms of doing work in newly 

established tea gardens. Gradually, these people having skills in traditional agriculture have 

come to adapt themselves to tea growing technology by working as tea garden workers. They 

have eventually decided against selling or leasing out their land and started their own tea 

plantations. This is a phenomenal change in the entrepreneurial attitude of the rural people that is 

distinctly visible since mid 1990s. By this time, the extension of periphery of small tea growing 

sector is predominantly characterized by changeover of farming activities of villagers from low 

rate of return subsistence farming to more economically rewarding activity of running small tea 

plantations. Following this development leading to significant penetration of villagers 

themselves, the incident of land diversion resulting from extension of small tea growing sector 

does not entirely suggest the encroachment of the sphere of farming activities of the peasant 

cultivators. Secondly, since most of these plantations are family managed enterprises, the 

efficient functioning of the gardens by the family seems to provide them with more secured 

livelihood opportunities in comparison to subsistence farming.  With the rapid growth of bought-

leaf factories (BLFs), the proliferation process of small growers has got further momentum in 

terms of an expansion of the size of market for green leaf output. It is to be noted that the small 
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growers either sell the plucked tea leaves to the large tea estates for processing or take them to 

one of the many BLFs located in proximity to the plantation area. The STGs only grows, 

whereas the BLFs only manufactures. 

4.8 Conclusion 

The extension of tea plantation periphery into non-traditional areas is predominantly due to 

proliferation of small tea growers. The present study is an attempt to estimate technical 

efficiency of small tea growers in order to make an assessment of their resource use efficiency 

level. It has been done using DEA. It is revealed from the study that the shares of efficient and 

inefficient gardens in the sample are 71 percent and 29 percent, respectively. The study further 

shows that the average resource use efficiency level in tea plantations under small tea growers is 

significantly high with the mean TE score is estimated to be about 92 percent under the BCCO 

model. This result also indicates that, on an average, there is a possibility of 8 percent potential 

yield improvement in this sector. It has also been found that about 75 percent of the STGs within 

the sample are operating with TE score of 90 percent or above. This is clearly indicative of a 

remarkably good productivity performance exhibited by this sector. The study finds region-

specific variations in the percentage share of efficient gardens to a significant extent. For 

example, there are two regions, namely, Chopra and Jahuri-Talma, where cent percent STGs are 

operating on the efficient production frontier. This essentially implies the attainment of 

maximum potential output from a given set of inputs by the STGs of these regions. By contrast, 

the regions of Kharibari and Mekhligan are characterized with existence of least percentages of 

efficient gardens− the figures being 26.67 percent and28.57 percent, respectively. Thus, keeping 

aside Chopra and Jahuri-Talma, there is ample potential for improving efficiency of STGs in 

other regions. The result relating to mean TE as per land holding size shows that it takes highest 

values for the bottom size class (97 percent) and the  top most size class (98 percent), though 

these scores are found to be reasonably high almost across all size classes. This seems to explain 

why tea growing into non-traditional areas has become a very significant economic activity 

irrespective of economic and social classes to which the growers belongs. It is equally viable to 

marginal and small farmers as well as to the owners of business capital on efficiency ground.  

The study finds only a relatively smaller proportion (about 29 percent) of technically inefficient 

STGs in the sample study region. One source of inefficiency has been found to be excess uses of 
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fertilizers and other purchased inputs. The lack of scientific knowledge about proper input 

application perhaps is the reason for over-use of inputs.  The other source of inefficiency has 

been identified to be the shortfall of quantum of yield relative to the optimal level. The yield gap 

problem is perhaps attributable to a set of factors determining land suitability which are either in 

excess of or lower than what is optimally required for tea growing. If this problem is given due 

attention, the yield gap problem could be mitigated.  

To sum up, the study reveals that there is ample potential for improvements in efficiency further 

by way of realization of higher yield for all sizes of plantations while keeping the usage of inputs 

unchanged. The alternative avenue for potential efficiency improvement could be input savings 

without any reduction of yield.  
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Chapter 5 

Examining DEA Scale Efficiency and Returns-to-Scale for Small Tea Plantations in North 

Bengal 

5.1. Introduction: 

 The empirical work carried out in this chapter is, in fact, the continuation of the empirical 

exercise done in the previous chapter where an attempt was made to locate the inefficient 

gardens and also the factors contributing to their inefficiency. Because of the use of BCC model 

in the previous chapter, the sources of inefficiencies are to be interpreted in terms of inefficient 

operations of STGs resulting from over or under optimal utilisation of productive factors for 

producing output. This source of inefficiency is called pure technical inefficiency as it is 

obtained using BCC model of DEA. Along with this, we can also identify another source of 

inefficiency that might result from the inappropriate size of gardens under STGs. This second 

source of inefficiency is referred to as scale inefficiency. For its detection, we need to compute 

the CCR efficiency scores, besides the BCC efficiency scores. This is because of the fact that an 

efficiency score obtained using the CCR-model will comprise both scale efficiency and technical 

efficiency. Thus, in a case where a DMU is found to be inefficient, the researcher would be 

interested in decomposing this total inefficiency to see in what degree this is due to scale 

inefficiency or pure technical inefficiency or both. This is what we attempt to do in this chapter− 

the decomposition of overall inefficiency into the components of pure technical inefficiency and 

scale inefficiency.  In addition, we also attempt to determine the nature of returns-to-scale so as 

to see whether the STGs are operating under constant returns to scale (CRS), increasing returns 

to scale (IRS) or decreasing returns to scale (DRS). This examination is needed in order to gain 

insight into the nature of production and cost economics inherent to this sector.     

5.2. Estimation of Scale Efficiencies−The Theoretical Framework 

As mentioned above, the inefficiencies of a decision-making unit (DMU) can result from two 

main sources:  one is the inefficient operation of the DMU in implementing its production plan 

and the other is the divergence of a DMU from the appropriate plant size as it is more technically 

called most productive scale size (MPSS) in the DEA literature. It is to be noted here that the 

source of scale inefficiency is largely considered to be the non-conducive conditions confronting 
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a DMU in carrying out a production operation. Examples include constraints on availability of 

land, constraints on access to finance etc. Among these two main sources of inefficiency, the 

former is called pure technical inefficiency while the latter scale inefficiency. The CCR and BCC 

efficiency scores could be used to gain insight into these two main sources of inefficiency. We 

know CCR model assumes constant returns to scale (CRS), whereas BCC assumes variable 

returns to scale (VRS). Though both models estimate the technical efficiency (TE), CCR actually 

gives the global TE. BCC model, on the other hand, being able to incorporate the observed 

DMUs in a production possibility set with the convexity property, gives local pure TE. This 

carries the implication that a CCR efficient DMU must operate globally such that it is scale 

efficient as well as  pure technically efficient (PTE). The requirement for a BCC efficient DMU, 

on the other hand, is that it is only locally technically efficient. A DMU that is fully efficient 

(score of 1) in both under CCR and BCC is to be considered as operating at most productive 

scale size (MPSS), that is to say, at an input-output combination with the maximum average 

productivity. However, if a DMU is fully efficient under BCC considerations but having low 

score under CCR then the DMU is actually operating efficiently locally but not globally.  

The interpretations of the CCR and BCC scores as given above allow us to measure scale 

efficiency of a DMU by the ratio of two scores. Accordingly, we can write 

 

 

where θk,C
∗

 and θk,B
∗

 are CCR and BCC scores of a DMU k. Thus, we see that, the key to 

determine a measure of scale efficiency is to make a comparison between the technical efficiency 

scores obtained under the alternative assumptions of constant returns to scale (CRS) and variable 

returns to scale (VRS) of production technology, respectively.  

From the scale efficiency formula, we obtain 

θk,C
∗

  =  θk,B
∗

 * SEk  

This says that a measure of overall TE (OTE) of DMU k may be split into pure technical 

efficiency and scale efficiency 

Technical Efficiency (TE) = Pure Technical Efficiency (PTE) * Scale Efficiency (SE) 

Scale Efficiency (SEk) = θk,C
∗  /θk,B

∗  
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This formulation helps identify the sources of inefficiency as it is mentioned above− either 

caused by inefficient technical operation or by non-attainment of MPSS due to the presence of 

avourable conditions. This decomposition of TE into the components of PTE and SE is explained 

graphically in the following figure 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the above figure, the observed input-output bundles  𝑥, 𝑦  are given for six DMUs, namely, A, 

B, C, D, E and F. The BCC efficient VRS frontier and the CCR efficient CRS frontier are shown 

as ARBCD and OQBCF, respectively. We consider the output-based measure of efficiency for 

our analysis.  

Let us now consider the measure of scale efficiency of a DMU such as A which is on VRS 

frontier but being positioned below the CRS efficient frontier, is CCR inefficient. It, therefore, 

explains that A is operating efficiently locally but not globally due to scale inefficiency which is 

given by  
LM

LA
. The same explanation applies for DMU D. Now we observe that DMU B and C are 

operating at the MPSS as those are both positioned on CRS as well as VRS frontier. Hence, these 

DMUs are fully scale efficient.  
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In case of DMU E, which is being neither CCR efficient nor BCC efficient, it‟s CCR score is  
PQ

PE
 

(TE) and BCC score is  
PR

PE  
. Therefore, as we described above, the SE for this DMU is obtained 

as 

SE =  
PQ

PE 

PR
PE 

  =  
PQ

PR
 

Hence,                                                      
PQ

PE  
  =   

PQ

PR
 ×   

PR

PE
                           

or                   Technical Efficiency = (Pure Technical Efficiency) × (Scale Efficiency) 

This decomposition explains how much of the overall inefficiency of DMU „E‟ is caused by 

inefficient operation and how much is caused by inefficiency due to scale. 

To sum up, the use of the CCR efficient CRS frontier will result in measures of TE confounded 

by scale efficiencies (SE). By contrast, the use of the VRS frontier permits the calculation of TE 

devoid of these SE effects. Thus, the SE can be calculated by estimating TE scores for both the 

CCR and the BCC models and looking at the ratio of two scores. 

5.3. Measuring Returns to Scale 

The estimation of SE is needed in order to examine whether the inefficiency of a DMU results 

from its actual size being different from the MPSS. If SE k= 1, it can be supposed that the DMU 

k is operating at the most efficient scale size, or to put alternatively, the DMU k operates at 

constant-returns-to scale (CRS). If SEk < 1, this means there is scale inefficiency for the DMU k 

in terms of its deviation from MPSS. Thus, (1−SEk) gives us a measure of scale inefficiency of 

DMU k (Banker et al., 1984; Banker and Thrall, 1992; Banker et al., 1996). However, for a 

DMU that is not MPSS, the scale efficiency score does not indicate any thing about the nature of 

returns to scale, that is to say, whether the DMU k is operating under the conditions of 

decreasing returns-to -scale (DRS) or increasing returns-to-scale (IRS). Decreasing returns-to-

scale (also known as diseconomies of scale) means that a DMU is too large to take full 

advantage of scale economies and has above-optimum scale size. In contrast, a DMU 

experiencing increasing returns-to-scale (also known as economies of scale) is too small in its 

scale of operations and, thus, operates at below-optimum scale size. The method to be followed 

for the determination of the nature of returns to scale is outlined below 
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Consider the following input-oriented CCR model for a representative DMU k                                        

  

 

 

 

where                                            xik =  amount of input i used by  DMU k 

                                                      y
rk

   = amount of output r produced by DMU k 

                                                      m   = the number of outputs 

                                                      n =   the number of inputs 

                                                      N = the number of DMUs 

                                                      λj′s = the weights assigned to the individual input-output 

bundles, and 

                                                      θ      = a scalar 

Suppose that the optimal solution for this problem is  θ
∗, λ

∗ .  Once the optimal values of λ‟s are 

known, the nature of returns to scale can be determined as follows: 

i) If    λj
∗N

j=1 = 1, the DMU k is said to operate under locally CRS; 

 

ii) If    λj
∗N

j=1 < 1 at all optimal solutions, the DMU k is said to operate under 

locally IRS; 

 

iii) If    λj
∗N

j=1 > 1 at all optimal solutions the DMU k is said to operate under 

locally DRS; 

 

 

Min θ 
            s. t       

                       λj
N
j=1 xij  ≤  θ xik   i=1, 2⋯,n  

                       λj
N
j=1 yrj  ≥  yrk  (r = 1, 2 ⋯ , m) 

                    λj  ≥ 0 (j = 1, 2, ⋯⋯ , N); θ unrestricted 
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5.4 Empirical results 

This section deals with empirical investigation of scale efficiency issue pertaining to small tea 

growers (STGs) of North Bengal. This has been done using efficiency scores obtained from CRS 

and VRS DEA models. In addition, DEA results on returns-to-scale are also examined at length. 

The original calculation is shown in the Appendix of this chapter. We present here only the 

relevant summary tables.  

5.4.1. Scale Efficiency Results 

The frequency distribution of SE scores are presented in the following table  

 

 

 

 

 

 

 

It can be observed from the above table that nearly half of the DMUs (around 48 percent) are 

fully scale efficient as they operate with SE score of 100 percent. As the average productivity of 

each of these units is maximised, they are said to be operating at MPSS. What this result 

transpires is the ability of a high percentage of plantation enterprises to choose the optimum 

scale of operation. It can also be seen that a good proportion of DMUs, around 22 percent, are 

operating with SE scores that range between 90 percent and 99 percent. Taking cumulative 

percentage, we can see from the table that approximately 70 percent of the DMUs within the 

sample are operating with 90 percent level of SE or above. The percentage of DMUs which are 

operating with SE scores in the range of above 50 percent and below 90 percent can be estimated 

to be around 23 percent. Finally, the percentage share of gardens operating with below 50 

Table5.1. Distribution of Scale 

Efficiency 

Scale 

Efficiency 

Range (%) 

Distribution of 

Gardens (%) 

20-29 1.61 

30-39 0.81 

40-49 4.84 

50-59 2.42 

60-69 0.81 

70-79 7.26 

80-89 12.90 

90-99 21.77 

score of 100 47.58 
Source: Survey Data, 2007-08 
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percent SE score is observed to be as low as only 7 percent. Thus, for a considerable number of 

DMUs, scale inefficiency, being measured by the divergence of a DMU from the MPSS, appears 

to be a major source of inefficiency. However, it remains to be examined the extent of scale 

inefficiency for the DMUs on an average. 

5.4.2. Decomposition of TE: PTE and SE 

The average scores of different efficiency measures are shown in the following table 

 

 

 

 

 

From our empirical analysis, CCR and BCC scores have been estimated to be 82 percent and 92 

percent, respectively. The BCC score is found to be higher than the CCR score. This is because 

of the fact that the BCC model calculates TE without any consideration of scale inefficiencies 

whereas the calculation of TE in the CCR model is inclusive of scale inefficiencies. Using CCR 

and BCC efficiency scores together, we can separate TE into the categories of PTE and SE. The 

difference between CCR and BCC efficiency scores suggests that there is scale inefficiency.  The 

magnitude of scale inefficiency can be estimated to be (100−SE) = (100−89) % = 11 percent. 

This suggests that, on an average, the actual scale size of a DMU is smaller or greater than the 

most efficient plant size to the tune of about 11 percent.  Besides scale inefficiency, there is 

another source of inefficiency which is attributable to pure technical inefficiency. As the BCC 

score indicates, it is of the magnitude of (100−92) % = 8 percent which is quite low. As shown in 

the above table, the different efficiency measures vary widely between maximum and minimum 

scores. This result points to the fact that there is large asymmetry among the individual STGs as 

regards their attainment of efficient level of production vis-à-vis scale size. It, therefore, appears 

from our analysis that the STGs under study are faced with the problems of both pure technical 

inefficiency and scale inefficiency in running their gardens. Among these two sources of 

Table5.2. Average Scores of Different Efficiency Measures 

Type of 

Efficiency 

Minimum 

(%) 

Maximum 

(%) 

Average 

Efficiency (%) 

CCR 25.00 100 82.00 

BCC 33.00 100 92.00 

Scale efficiency 25.00 100 89.00 
Source: Survey Data, 2007-08 
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inefficiency, the magnitude of scale inefficiency (about 11 %) is found to be larger than pure 

technical inefficiency (about 8%). 

An inspection of table5.2 reveals that mean SE for STGs is quite high being 89 percent. The 

reason for this, as noted earlier, is the attainment of SE score in the range 90%−100% by around 

70 percent of the total DMUs in the sample. Likewise, the average BCC efficiency score is also 

appreciably high being 92 percent. The robust average index for both SE and BCC measures is 

clearly indicative of an overall high level of productivity performance of the STGs included in 

the sample.    

5.4.3. Nature of returns to Scale 

One shortcoming of the SE measure is its inability to indicate whether the DMU is functioning 

under the IRS or DRS. This can be determined from the magnitude of optimal  λj
∗N

j=1  in the 

CCR model as outlined in section 4. The following table shows the break up DMUs under 

different forms of technology  

  

 

 

 

 

 

As seen in the table, about 42 percent of the STGs are both pure technical and scale efficient, 

about 29 percent of the STGs are PTE only, and another 29 percent of the DMUs are neither pure 

technical efficient nor scale efficient. As expected, CRS prevails for all DMUs that are both PTE 

and SE. However, all the DMUs experiencing PTE only show IRS. The DMUs that are neither 

pure technical nor scale efficient come under all forms of technology− about 3 percent of them 

are operating under CRS, 75 percent of them are experiencing IRS, and 25 percent of them are 

subject to DRS. It, therefore, appears that about 58 percent of the DMUs are subject to 

Table5.3. Description of technology 

 

Type of 

technology 

Pure technical 

and scale 

efficient (%) 

Pure technical 

efficient (%) 

Neither pure 

technical nor scale 

efficient (%) 

CRS 100 0 2.78 

IRS 0 100 75 

DRS 0 0 22 

% of gardens 41.94 29.03 29.03 
Source: Survey Data, 2007-08 
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experiencing scale inefficiency. It is also important to see that the only DMUs that are 

experiencing DRS are both technical and scale inefficient.   

The preceding analysis, therefore, helps identify inappropriate size of STGs as a major cause of 

inefficiency. More specifically, it indicates two possible reasons for scale inefficiency. First of 

all, a notably large number of DMUs are operating under IRS and, therefore, be of sub-optimal 

scale size. Secondly, a smaller fraction of DMUs are operating under DRS and, therefore, be of 

above-optimal scale size. Besides scale efficiency, there is another source of inefficiency which 

is attributable to supervisory underperformance as indicated by BCC score.      

Finally, we present below the overall distribution of DMUs under various descriptions of 

technology 

 

 

 

 

 

 

The results displayed in the above table indicate that about 52 percent of the STGs are under 

IRS, 6 percent of the STGs are operating under DRS, and 42 percent of the STGs are under CRS 

and operating at MPSS. Thus, about 52 percent of the STGs are operating at below their optimal 

scale size and thus, exhibiting IRS. These gardens can increase their average productivity 

through an expansion in terms of size. In contrast, about 6 percent of STGs are operating at 

above MPSS and hence, displaying DRS. The downsizing of these gardens is required for 

achieving efficiency gain.  

5.4.4 Gain in Cost Economics   

From the above table, we see that about 42 percent of the STGs are operating at MPSS which 

corresponds to CRS. At MPSS, the average productivity of a DMU is maximised. As 

maximizing the average productivity is the same as minimizing the average cost, a DMU 

Table 5.4. Description of the Technology 

Categories 
percentage of 

Gardens 

Range of land area 

(in acre) 

Constant returns to scale  41.94 0.67 to 24 

Increasing returns to scale  51.61 0.76 to 18 

decreasing returns to scale  6.45 6 to12 

Source: Survey Data, 2007-08 
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operates at minimum point of its long-run average cost curve at MPSS. The running of tea 

plantations under CRS technology has, therefore, an important economic implication that 

production operation is carried out at least cost. In addition, the above table indicates that about 

more than half of the STGs (52%) are operating under IRS. These STGs are, thus, operating 

under decreasing cost conditions. By increasing the scale size of the input and output bundles, 

they can increase their average productivity and reduce their cost further. In the aggregate, 94% 

of the STGs are operating under decreasing or minimum cost conditions. Only a relatively 

smaller proportion of STGs (6%) have been facing increasing cost conditions. 

 The principal factor contributing to cost efficiency gain of this sector seems to be its peasant 

mode of production organization. A salient feature characterizing this production organization is 

labour flexibility because of existence of factors like heavy dependence on use of family labour, 

very little existence of permanent labour force outside family labour, the unorganized nature of 

work which does not come under the domain of the labour laws such as the Plantation Labour 

Act (PLA) and the use of piece rate contracts for labour deployment. This labour flexibility is 

likely to provide them with ample scope for cost saving in production. It has been reported in a 

study that labour is found to be the most important item, with an average share of 46 per cent, in 

the cost of production structure of a small tea grower, besides manure, fertilizers and pesticides 

(Sarkar, 2008). This beneficial cost economics characterizing a sizeable number of DMUs might 

play the role of a „pull factor” behind the rapid spurt of small tea gardens in North Bengal.   

In our data set, the minimum size of land holding is 0.67 acre while the maximum one is 24 acre. 

The results exhibited in the table reveals that the prevalence of a particular form of returns-to-

scale is not linked to a certain optimum size of land holding as it varies in wide range for each 

description of technology. This is perhaps indicative of independence of land holding size with 

efficient functioning of smallholding tea plantations. Whatever be the size class of land well 

within the officially fixed limit of 25 acres, each plantation enterprise is potentially subject to 

experiencing maximum efficiency gain.   

5.5 Conclusion 

The results of the study reveal the existence of scale inefficiencies along with pure technical 

inefficiencies in smallholder tea plantation sector in North Bengal. The scale inefficiency 
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problem has been found to be persisted with relatively larger degree than the pure technical 

inefficiency problem. Even if these problems exist, neither of them has been observed to be of 

very high magnitude. The average scale efficiency score has been worked out to be of the order 

89 percent which implies a scale inefficiency score of 11 percent. On the contrary, the mean pure 

technical efficiency score has been figured out to be 92 percent which implies pure technical 

inefficiency score of 8 percent. Thus, the magnitudes of both forms of inefficiency appear to be 

quite low. This seems to suggest that neither pure technical inefficiency nor scale inefficiency 

does constitute any major constraint for the efficient functioning of small tea plantations at large. 

There seems to be two-fold reasons for having higher PTE and SE scores and therefore, 

achieving higher overall technical efficiency gains. These are higher land productivity and bush 

productivity. In terms of land productivity, the reasons for efficiency gains seem to be the 

transformation of high fallow lands into tea which were not a remunerative land use option for 

cultivation of paddy due to low rate of yield. Another reason is perhaps the extensive use of cost 

–efficient cloned tea saplings which provides higher yield compared to seed stocks. The second 

source of efficiency gain is plausibly high bush productivity due to young age profile of existing 

tea bushes in small tea plantations. 

The DEA results concerning returns-to-scale indicate that a vast majority of DMUs, whether or 

not efficient,  are capable of operating under decreasing or minimum cost conditions and a 

relatively smaller proportion of DMUs have been facing increasing cost conditions. It is perhaps 

these efficiency gains in terms of cost saving that could perhaps be considered as a major “pull 

factor” contributing to proliferation of STGs in this region.  

The result relating to effect of size of landholding on the productivity performance of STGs in 

the sample is not found significant. Irrespective of the size class of land, about 94 percent of 

STGs are operating under conditions of either CRS or IRS. This provides ample proof to assert 

that the land-use change from paddy cultivation to tea plantation has driven and subsequently, 

accelerated by the higher rate of productivity, and hence a larger prospect of profit, that this 

emerging sector can potentially generate. Thus, the introduction of growing tea on small and 

uneconomic agricultural land holdings can be seen to appear as a viable as well as profitable 

alternative model of farming for a vast majority of erstwhile crisis-ridden peasant cultivators in 

the study region.    
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Chapter 6 

Technical Efficiency of Small Tea Growers in North Bengal−A Stochastic Frontier Analysis 

6.1 Introduction: 

There is little doubt now that the smallholder- bought leaf sector has become a tremendous force to 

reckon with within the contour of India‟s tea industry because of their commendable contribution to total 

production of tea. This sector is now referred to as the unorganized sector of the tea industry in India. 

With the increase in tea acreage within the domain of this sector, the share of production has been rising 

at an increasing rate over time. Notably, this sector has now been recognized by the government as well 

as the Tea Board as a major stakeholder of the tea industry whose contribution to total production of tea 

deserves mentioning in recent time. The major economic force behind the reckoning of this sector as a 

key stakeholder of the tea industry is perhaps the unsatisfactory production and productivity performance 

of the large estate sector in the wake of massive and unprecedented generation of demand for tea in 

India‟s domestic market. For a long period of time, the supply capacity of the estate sector could not keep 

pace with the growth of demand in the domestic market for tea. At present, the internal demand is 

growing at a rate about 2.29 percent while tea production is showing a growth rate of 2.99 percent. As tea 

production registering sluggish growth, nearly 80 percent of the tea produced is consumed within the 

country. The steady increase in internal demand and the slow rate of growth of production could 

definitely be made responsible for a decline in tea exports in recent time. It may be mentioned in this 

connection that no country can afford to export any commodity to the desired level if that creates demand 

and supply imbalance in the domestic market with the inconvenient effect of pushing up price upward and 

thereby affecting consumers‟ welfare adversely. It has been projected that if growth of domestic 

consumption continues at a CAGR of more than 2 percent, India will have to import tea by a large amount 

in order to meet its domestic demand and maintain export targets. Failing to do so might destabilize the 

internal market as well as the market abroad in terms of significant supply demand imbalance. It needs to 

be mentioned here that the supply gap problem created by the organized sector has substantially been 

eased out by an increasing flow of output from the unorganized smallholder sector. 

Like rest of the country, the smallholder tea sector is an important and promising sector of the tea 

economy of North Bengal. In the last few decades, the sector has shown tremendous progress in terms of 

growth of area and number of gardens as well as its growing contribution to total production of tea in the 

State. It is now widely contended that this sector is going to overtake the estate sector in terms of both 

area and production in the foreseeable future. This apart, following this transformation of the tea industry, 

the traditional agrarian economy of North Bengal has been seen to experience some significant changes in 
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terms of land-use change, crop transfer, alternative employment generation, changing options of 

occupational choices, impact on living standard etc.. These developments obviously necessitate a 

thorough study of economics of small tea growing to identify the factors that have contributed to the 

proliferation process of this emerging sector. In this respect, the performance measurement becomes 

essential to understand the extent of achievement by this sector. Any operation at sub-optimal level gives 

rise to inefficiency that implies wastages of resources and makes organization economically vulnerable. 

In the long-run, this inefficiency makes its existence at stake thereby reducing the social well-being of all 

concerned stakeholders involving this organization. For this reason, the „efficient performance‟ of an 

organization is considered to be a key factor for business sustainability. An efficiency measure is defined 

so as to reflect the difference between actual performance and potential performance. The smaller the gap 

between these two levels of performance, the better the utilization of input resources in the production 

process and the better is the efficiency. Efficiency can be considered in terms of optimal combination of 

inputs to achieve a given level of output (an input orientation) or the optimal output that could be 

produced given a set of inputs (an output orientation).  

The assessment of performance of a production organization or individual farms comprising it in using 

real resources to produce output can be made using a host of optimizing tools and techniques. These 

techniques can be broadly organized into two approaches− the parametric stochastic frontier production 

function approach (SFP) and the non-parametric mathematical programming approach commonly referred 

to as data envelopment analysis (DEA). It is important to mention here that the choice among these two 

alternative approaches is a contentious issue. This is because both of the SFP regression method and the 

DEA method have their own comparative advantages and disadvantages for measuring efficiency. While 

the main disadvantage of the parametric method is the difficulty involved in selecting a specific 

functional form and making the distributional assumption about the data, it has the advantage that 

statistical inference can be made from the obtained results. The advantage of DEA is its flexibility in 

terms of imposing less restrictive assumption for the representation of the production technology. For this 

reason, DEA method is less prone to miss-specification error (Wu, 1996). However, a major drawback of 

DEA method is that it does not make any distinction between technical efficiency and statistical noise-

effects, with the result that any deviation from the frontier is attributed to inefficiency.  

The present study attempts to estimate technical efficiency (TE) of tea small growing operation at the 

plantation level. The method employed in the study is the stochastic production frontier approach. The 

results obtained from the study would help making a comprehensive assessment of the productivity 

performance of the sector. The study is based on the same set of cross-sectional data collected from 124 

small tea growers that we have used previously in chapter 3 for estimating TE in the small tea plantations 
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sector using DEA technique. The present study can considerably supplement the DEA study we made 

earlier by helping us to identify, through the application of standard hypothesis test, the resource inputs to 

which efficiency gain can be attributed.  

6.2Methodology 

6.2.1Theoretical Framework 

The frontier concept of efficiency measurement was initially introduced by Farrell (1957).  The basic idea 

underlying Farrell‟s approach is to define efficiency relative to some benchmark level. The benchmark is 

consisted with the most efficient firms and is referred to as the “best practice frontier”. Hence, under 

Farrell‟s approach, efficiency is a relative measure and indicates how close the actual or observed 

production is to the production corresponding to the “best practice frontier” level of operation. 

Alternatively stated, the cornerstone of Farrell‟s approach to efficiency measurement is to map a frontier, 

that is to say, to find the locus of maximum (or minimum) points in the feasible production set, and 

estimate firm-specific efficiency as a deviation from the fitted frontier. This approach to efficiency 

measurement is quite well-known as the “frontier approach”.  

For a graphical illustration of this approach, Farrell used a simple example of firms producing a single 

output 𝑦  with the aid of two inputs 𝑥1 and 𝑥2 under the assumption of constant returns to scale (CRS). 

Therefore, the production function is 𝑦 = 𝑓(𝑥1 ,𝑥2) and the unit isoquant is 1 = f (
𝑥1

𝑦
, 
𝑥2

𝑦
) which Farrell 

calls “efficient unit isoquant” that captures the minimum combination of inputs per unit of output required 

to produce a unit of output.  This is represented by the curve QQ in figure 6.1 
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The production possibility set in the above diagram is the input requirement set and it is constructed by 

points on the unit isoquant QQ or above and to the right of it. As we have assumed CRS, every producer 

with an input combination along the unit quant QQ is considered as technically efficient while any 

producer with an input bundle above and to the right of it, such as one represented by point C, is termed 

as a technically inefficient producer since input bundle that is being used by it is more than enough to 

produce a unit of output. The technical inefficiency of the firm located at C is measured by the distance 

BC along the ray OC. This distance represents the amount by which all inputs can be reduced equi-

proportionately without decreasing the amount of output. In relative terms technical inefficiency of C can 

be expressed as the ratio  
BC

OC
, and therefore, the measure of TE of the point C would be given by the ratio 

TE= 1 −
BC
OC

 =  
OB

OC
 

which is the ratio of the distance between the origin and point B to the distance between the origin and the 

point C. Thus, according to Farrell, TE is one minus maximum feasible equi-proportionate reduction in 

all inputs that allows the continued production of output.  

Farrell‟s TE measure analyzed so far follow an input-oriented scheme as efficiency is considered in terms 

of the optimal combination of inputs to achieve a given level of output. An output-based measure that 

considers efficiency in terms of optimal output that could be produced from a given set of inputs is also 

possible to derive using Farrell‟s framework. For an illustration, we use the simplified one-input-two-

output example in figure 6.2. 
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In the figure, the distance AB indicates technical inefficiency. That is, the amount by which outputs could 

be increased without requiring extra inputs. Hence a measure of output-oriented TE is the ratio 

TEO  =  
OA

OB
 

6.2.2 Econometric Model based on the Frontier Approach 

The introduction of Farrell‟s frontier approach has subsequently led to the development of SFP regression 

approach for the estimation of TE. The wide application of stochastic frontiers began in 1970s. Major 

contributions have been due to Aigner, Schmidt, Lovell, Battese and Coelli and Kumbhakar.  

The SFP analysis can be viewed as a mix of ordinary least squares (OLS) and deterministic production 

frontiers. The method of OLS fits a function through the “average” points of the data set. Thus, under 

OLS, all deviations from the estimated line are due to noise caused by measurement errors, missing 

variables, etc. The deterministic frontiers, on the other hand, assume all deviations are attributable to 

inefficiency. Hence, under this approach, data noise could lead to bias estimation of regression line and 

also we cannot conduct standard hypothesis test. The SFP approach tries to reconcile the OLS and the 

deterministic frontiers methods by introducing two error terms− one for data noise and another for 

inefficiency. This has the implication that any deviation from the frontier is attributable to both noises in 

the data set as well as technical inefficiency. Thus, the model has the advantage of making a distinction 

between technical inefficiency and statistical noise effects. It also allows conduction of standard 

Figure 6.2.Output-oriented efficiency 
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X 

hypothesis test. In a DEA model, unlike that in a SFP model, any deviation from the frontier is solely 

attributed to inefficiency. The idea of a stochastic frontier can be understood from figure 6.3 

 

  

 

 

 

 

 

 

 

The general model of the stochastic frontier is 

                                       ln yi  = xi
/
𝛃 + vi−ui , i=1, 2, ⋯⋯, N………..  1   

where 

                                       yi     = the production of the i
th
 firm; 

                                       xi
/
   = the vector of inputs for the i-th firm; 

                                             β     = the vector of unknown parameters to be estimated; 

                                      vi  = a two-sided (or symmetric) stochastic (white noise) error term representing   

                                           “noise”;                                                 

                                       ui   = a one-sided error reflecting “technical inefficiency” of farms i; 

                                    N = the number of farms included in the sample 

In the above model, vi  are assumed to be independently and identically distributed random variables 

having normal distribution, iid N (0, σV
2 ), and  ui are assumed to be independently and identically 

distributed non-negative random variables having, say for example, a half-normal distribution, iid 

N+ (0, σu
2). The variables vi  are assumed to be independent of the variables ui. 
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Figure 6.3 Production Functions/Frontiers 
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For the above function, the farm-specific (or the observation-level) estimates of inefficiency can be 

obtained as 

   TEi  =  exp(−ui)  

          =   yi/ exp(xi
/
𝛃 + vi) 

          =  exp(xi
/
𝛃 + vi−ui)/exp(xi

/
𝛃 + vi)  , 0 ≤ TEi  ≤1                   …………………. (2) 

Thus, the measure of technical efficiency is equivalent to the ratio of “observed” or “realized” output of 

the i
th
 firm to the stochastic frontier output, that is to say, the output value when the inefficiency effect ui 

were zero.   

6.2.3 Specification of Stochastic Frontier 

The estimation of stochastic frontier has preliminary been made using both the Cobb-Douglas and 

Translog functional forms. The preliminary analysis reveals that the sample data set is best fitted to Cobb-

Douglas production frontier in terms of results of likelihood ratio (LR) test. Thus, the model is specified 

as 

                                                 ln yi =  β0 +  βjj ln xij  + vi  − ui   …………………. (2) 

where i refers to the observation of the i
th
 small tea plantation and j refers to inputs used.  

Here we have 

 y = quantity of green leaf (in kg.) 

 x1= tea area (in acre) 

 x2 = irrigation (in hours) 

 x3 = nitrogen fertilizer (in kg) 

 x4 = potash fertilizer (in kg) 

 x5 = phosphate fertilizer (in kg) 

 x6  = family labour 

 x7  = hired labour 

 x8  = nutrients and pesticides (in kg) 

 x9  = cow dung manure (in kg) 

 vi   = random errors as previously defined 

 ui  = technical inefficiency effects as previously defined         

 



114 
 

6.2.4 Estimation and Testing of Hypothesis 

The parameters to be estimated in model (3) are 𝛃 =  β0 β1 ,……… , β9 , σV 
2  and σU

2 . Maximum 

Likelihood Estimates of the parameters are obtained using the computer programme FRONTIER 4.1 

(Coelli, 1996). The variance parameters are estimated by FRONTIER in terms of  

                                                         γ =  σU
2 /σ2   

where                                              σ2 = σU
2 + σV

2  ; 

so that                                              0 ≤ γ ≤ 1 

If the value of γ equals zero the difference between growers‟ yield and the efficient yield is entirely due to 

statistical noise. On the other hand, a value of one would indicate the difference attributed to the growers‟ 

less than efficient use of technology, i.e., technical inefficiency (Coelli, 1995).  

For estimating plantation level efficiencies, we first compute the following terms 

ui
∗ = −(ln yi −xi

/
𝛃)σU

2 /σ2  and      𝜎∗
2 =

𝜎𝑣
2𝜎𝑢

2

𝜎2  

Next we obtain the best predictor of TE for each firm i using the expression 

TE i  = E(exp −ui) yi = [Φ (  
u i
∗

σ∗
 −σ∗] /(Φ( 

u i
∗

σ∗
 )]  exp   

σ∗
2

2
 −  ui

∗  

where Φ is the cumulative standard normal distribution function.       

For estimating efficiency of the sector, which is the average of technical efficiencies of the production 

units in the sample, we use the expression 

TE  =  E exp −ui   = 2Φ(−σu) exp  
σu

2

2
  

For the tests of hypotheses of the parameters β0 β1,……… , β9 in the frontier function, we are having  

H0: 1=2=⋯⋯9= 0,   H1: H0 false 

The absence or presence of TE can be tested using the variance ratio γ as follows 

H0: =0 versus H1: >0 

where the null hypothesis is that there is no inefficiency effect in the model.  

There are two test options: i) the t test; ii) the likelihood ratio (LR) test. For the LR test, the test statistic is 

defined by 

LR =  −2 LLF0 − LLF1  
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where                                        LLF0  = estimate of log likelihood function under the restricted model   

                                                          (setting =0) 

                                                 LLF1   = estimate of log likelihood function under the unrestricted model 

This test statistic has approximately a chisquare or a mixed chi-square distribution with degrees of 

freedom equal to the number of restrictions. For the LR test, the critical values of the LR statistic are 

obtained from table 1 in Kodde and Palm (1986).   

6.3 Results and Discussion 

6.3.1Estimates and Tests 

The OLS as well as ML estimates of the Cobb-Douglas model presented in table 6.1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variables  Parameters 
Coefficient t ratio 

OLS MLE OLS MLE 

 

Constant β0 4.13* 5.84* 6.28 9.53 

Land β1 0.50* 0.60* 4.86 8.20 

Irrigation β2   0.0003 0.001 0.01 0.05 

Nitrogen  β3 0.14* 0.15* 1.86 2.36 

Potash β4   -0.04   -0.02 -0.69 -0.44 

Phosphate β5 0.05* 0.04* 2.41 2.54 

Family labour β6    0.01   -0.01 0.61 -0.88 

Hired labour β7 0.13*  0.05** 2.63 1.64 

Nutrients & 

pesticide β8 0.34* 0.25* 4.70 3.99 

Animal fertilizer β9   -0.003   -0.001 -0.07 -0.04 

𝜎2 

  

  0.57 

 

5.43 

γ 

  

  0.95 

 

22.99 

log likelihood 

 

-86.51 -73.78 

  LR test 

  

 25.46 

  N =124,* Significant at 5 per cent probability level or less than 5%; ** Significant 

at 10 per cent probability level 

    
Source: Field Survey, 2007-08 

 

Table6.1. OLS estimates and ML estimates for parameters of the Cobb-

Douglas Production Frontier for small tea growers 
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In order to checking for multicollinearity among the independent variables, a VIF diagnostic test was 

conducted. The test criterion demonstrates that there is a potential multicollinearity problem if VIF is 

greater than 10. No serious multicollinearity problem among explanatory variables included in the model 

was detected by the VIF test. 

For examining the existence of technical inefficiency, we need to conduct one-tailed test pertaining to γ as 

mentioned earlier. For doing this, we have two options− either to use t test or the LR test. As N is large, 

the t and Z~ N (0, 1) statistics are approximately identical. The computed Z statistic has a value of 22.99. 

At the significance of 5% level, Zcritical  value   = 1.645. Since the calculated value is greater than the 

critical value, the null hypothesis of γ = 0 is strongly rejected at 5 percent level. The alternative test that 

might be employed is the LR test which provides LR statistics = 25.46. At the significance of 5% level, 

Kodde and Palm critical value can be obtained as 2.71, a value being smaller than the computed value. 

Therefore, the null hypothesis of no inefficiency effects is also rejected by the LR test at 𝛼 = 0.05 level. 

The estimate of γ in this model is 0.95, which means that 95 percent of the total variation of output level 

is due to technical inefficiency. This also implies that the contribution of random error to output variation 

is only to the tune of about 5 percent. Hence, the Cobb-Douglas form seems to be a good approximation 

of the production frontier as the vast majority of errors are attributable to inefficiency errors. 

Using the above table, we now proceed to analyse the relative contributions of different inputs to 

production of green leaf. As this study used Cobb-Douglas production frontier function, the coefficient 

value of the variables represents elasticity coefficients measuring the change in output resulting from one 

percent increase in inputs. The MLE shows that the coefficient of land area is positive and significant, 

suggesting land area as a determinant of tea leaf production in STGs‟ gardens. Among the different 

components of inorganic fertilizers used in small tea gardens, nitrogen fertilizer and phosphate fertilizer 

can be seen to have significant positive impact on tea yield. This indicates that increment of these inputs 

by one percent will increase output by 0.15 percent and 0.04 percent, respectively. The estimated model 

also shows a positive and significant relation between tea yield and foliar nutrients and pesticides with a 

production elasticity coefficient of 0.25. Notably, this coefficient has the highest value among all the 

coefficients which appear to be significant. This result is found as expected. It was observed during the 

field survey that tea growers are heavily dependent on this input for increasing their yield. The estimated 

ML coefficient of hired labour shows a positive value which is significant. One interpretation of this 

result is that the necessity of hiring skilled labour is crucial for running tea plantations efficiently. A 

plantation enterprise cannot be operated properly only using family labourers who often do not have 

requisite skills for activities like pruning, drainage, applying manure etc.  Furthermore, for the timely 

completion of plucking round, especially during time of peak flush, the hiring of labour is of utmost 
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importance. If the use of hired workers is less than the minimal requirement, the plucking round is likely 

to be delayed and as a consequence, the fine leaf percentage in total plucking would fall short of required 

standard. This substantially reduces their bargaining capacity of the tea growers in the price fixing 

process. Finally, it may be noticed that the same set of inputs have statistically significant coefficients 

under both the MLE and OLS methods. 

6.3.2Technical Efficiency Analysis 

The summary statistics related to plantation level technical efficiencies are depicted in the following table 

 

 

 

 

 

 

 

 

 

As the table shows, the predicted plantation specific TE ranges from as low as 13 percent to as high as 94 

percent. The mean TE score has been found to be 62 percent, which indicates that, on an average, there is 

a possibility of 38 percent potential yield improvement in this sector. In the present study, none of the 

STGs has achieved 100 percent level efficiency for yield. The possible explanation for this variation 

could be the weakness of STGs in the input application methods and adoption and implementation of 

plantation management practices to the required level. It is to be mentioned here that our sample is 

consisted of two categories of tea growers-i) peasant tea growers and ii) non-peasant tea growers 

including former pine apple growers, petty traders, service men etc. The mean TE score for both segments 

of growers has been found to be of identical magnitude. This result is found as expected. In a rural setting, 

people do have the opportunity of interacting with each other repeatedly. A person is often seen to gather 

knowledge about any new method of cultivation from his neighbors. This means that the knowledge of 

tea growing is not exclusive to a particular segment of village people. On the contrary, knowledge is 

transferable from one segment to the other through repeated interactions between them. Given this 

scenario, it is quite expected that the activity of tea growing provides equal opportunity of efficiency 

Statistics 

 

Value (%) 

Minimum TE 

 

13% 

Maximum TE 

 

94% 

Mean TE  

  

62% 

Std. Deviation  

 

19% 

Mean TE  for cultivators category 
62% 

Mean TE for others  category 
62% 

 

Table6.2. Descriptive Statistics for TE Scores 

Source: Field Survey, 2007-08 
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gains across different segments of growers. This seems to constitute a major pulling factor for 

unprecedented proliferation of this sector.   

The percentage distribution of STGs based on their estimated TE are shown below 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

Range of TE % of plantations 

10-19 1.61 

 20-29 4.03 

 30-39 6.45 

 40-49 13.71 

 50-59 19.35 

 60-69 15.32 

 70-79 15.32 

 80-89 19.35 

 90-100 4.84 

  

Table6.3. The distribution of technical efficiencies 

of small tea plantations 

Source: Field Survey, 2007-08 
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Figure6.4.The percentage distribution of technical efficiencies within the sample 
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An inspection of Table 6.3 reveals that the highest frequency range of TE more than 90 percent comprises 

about 5 percent of the total gardens which is significantly low. The percentage of gardens operating at 

efficiency level of 70 percent or above can be estimated to be 40 percent of the total. The table also shows 

that a relatively smaller percentage of gardens (about 12 percent) are operating below 40 percent 

efficiency level. The percentage of gardens having efficiency scores between 40 percent and 70 percent 

can be estimated to be 48 percent. This suggests that there is significant variation in TE among the small 

tea growers. 

The region-wise mean TE of yield for the study regions is shown in the following table and figure 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

Table6.4.Region wise Mean Efficiency 

of Yield for the study regions 

Regions 
Mean TE 

Score 

Chopra 0.74 

Islampur 0.71 

Chat Hut 0.54 

Kharibari 0.60 

Fatapukur 0.52 

Helapakri 0.58 

Jahuri Talma 0.62 

Panbari 0.56 

Mekhliganj 0.60 

 Source: Field Survey, 2007-08 
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Figure6.5. .Region wise Mean Efficiency of Yield for the study regions 
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From the table, it can be noticed that the highest mean TE scores of 74 percent and 71 percent have been 

recorded in the regions of Chopra and Islampur. These regions are followed by Jahuri Talma, Kharibari 

and Islampur with mean TE score of 60 percent or above. The study regions like Chat Hut, Fatapukur, 

Helapakri and Panbari have relatively lower TE score compared to other regions. There are some possible 

explanations for high TE of the STGs located in the regions of Chopra and Islampur.  These regions, in 

fact, marked the inception of the adoption of the model of tea small growing in North Bengal. 

Subsequently, it had extended its outreach in other regions included in the study. Evidently, these regions 

are highly specialized for growing of tea in small scale plantations. The growers are technically skilled 

and highly experienced. Moreover, the availability of adequate skilled labour and earlier advent of 

bought-leaf factories for selling green tea leaf have provided them with enormous scope in raising yield 

efficiency. 

6.3.3 Plantation by Holding Sizes and Efficiency Scores  

The study shows that land is a significant determinant of production of green leaf in STGs‟ gardens. The 

coefficient of land input is estimated to be positive which indicates that yield is positively correlated with 

land area. An important question we need to address now is whether the plantation is to be of specific 

optimum size for extracting maximum efficiency gain. To investigate this issue in details, we consider the 

following table showing the relationship between efficiency and the plantation size. 

 

  

 

  

 

 

 

 

 

 

 

  

 

Table6.5. Efficiency according to 

size of tea gardens 

Size of 

gardens (in 

acres) 

   Mean TE 

0-3 61.34 

3-6 61.48 

6-9 63.55 

9-12 52.99 

12-15 68.57 

15-25 69.21 

 
Source: Field Survey, 2007-08 
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The above table indicates that the average TE score increases with the increase in size class of land 

holdings excepting the holding size of 9-12 acres. This might be due to fewer number of sample 

observations falling within this size class. The highest mean TE score has been found for the top size 

class of 15-25 acres. This establishes the fact larger plantations are more efficient than smaller 

plantations. In addition, it can be inferred that the optimum size of plantation should be of 12 acres or 

more to achieve maximum gain of efficiency. The possible reasons of lower level of efficiency for the 

gardens below the optimum size may not be the same. For the gardens with smaller size, the advantage of 

cost saving from purchasing optimum level of inputs may not be feasible and that may be a possible 

source of inefficiency. Another source of inefficiency for a number of smaller sized plantations is likely 

to be the use of family labour by more than the optimal amount of necessity vis-à-vis the use of hired 

labour less than the minimal requirement. As tea plantations are deemed to be skilled labour demanding 

production activity, the employment of hired labour to the adequate level is of prime necessity.   

Reasons for difference between DEA and Stochastic Frontier Output 

We know that DEA is a non-parametric method and SFA or OLS regression is a parametric method. 

There are basic differences in approaches of these two categories of methodology. Being a non-

parametric method which does not require to specify a function, DEA measures the comparative 

efficiency of a particular DMU with respect to virtual inputs created as benchmarks. On the other hand, 

SFA or OLS regression computes estimates of the efficiencies of individual DMU using a hypothesized 

function. While SFA can separate random noise from efficiency, the DEA methodology is such that it 
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does not separate random noises, rather it incorporates random noises as a part of the efficiency score. 

Thus, the results obtained from these two methods may sometimes differ. 

6.4 Conclusion 

The primary objective of the study is the estimation of technical efficiency using Stochastic Frontier 

Approach.  We observed that the average technical efficiency of tea smallholding sector given by the 

Cobb-Douglas model is 62 percent. This suggests that there is scope of further increasing output by 38 

per cent without increasing the levels of inputs.  The study also shows that there is a large difference in 

technical efficiency scores among small tea growers in the sample. One of the observations during field 

survey may be helpful to understand this technical efficiency gap problem. It was observed that two 

categories of land had come under small tea plantations−i) high lands being unsuitable for agriculture and 

ii) low lands which were used for traditional crop cultivation. The tea plantations standing on high lands 

could have achieved high efficiency score due to the reason of land suitability. However, plantations that 

cropped up on agricultural low lands could not have shown satisfactory productivity performance in terms 

of efficiency score due to land adversity problem. Our survey observation reveals that the main reason for 

bringing agricultural low lands under tea plantations is the digging up of high drainage trenches in newly 

established tea plantations adjacent to these land plots. This had caused lowering of water table of these 

farmlands through huge draining of water. The resulting degradation of the suitability of land for paddy 

cultivation had eventually forced a large number of cultivators to shift from cultivation of paddy to 

production of green leaf. Thus, it is primarily the land adversity problem that could be made accountable 

for having huge gap in technical efficiency. Despite their effort to run the production operation in an 

efficient manner, they could not be able to do so due to land suitability problem over which they have no 

control.      

As far as the relative contribution of different inputs to production of green leaf is concerned, the study 

reveals that tea yield has a positive relationship with size of land, quantity of chemical fertilizers 

including nitrogen and phosphate fertilizers, quantity of nutrients and pesticides and employment of hired 

labour. It follows that there is scope of further increasing yield through increased use of these inputs 

including land. The positive and significant coefficient of hired labour input is supposed to have a further 

implication. This result indicates that the tea smallholding sector has a considerable potential for 

generating rural employment, thereby benefitting a large chunk of captive agricultural labour force in a 

labour surplus rural economy of North Bengal. Tea yield being a perennial crop which is harvested for a 

period of nearly ten months during a year, the total man-days worked on plantations are quite larger than 

man-days worked on traditional crop farming.  There are two descriptions of hired labour−i) permanent 

labour and ii) casual labour. The former category is consisted of monthly rated workers like managerial or 
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supervisory staffs employed in such plantations. The latter category is mainly comprised of daily rated 

workers who find work in field activities like plucking of tea leaves, pruning, digging drainage trenches 

etc. Finally, the creation of employment opportunity in small tea plantations has brought significant 

changes in women work profile in the rural areas. Since women are generally found to be more competent 

in plucking work than the men, a lot of employment opportunity tends to be opened up for them. Earlier, 

they earned the status of subsidiary income earners as traditional agricultural operation activities were 

largely found to be unsuitable for them. Thus, the springing up of tea plantations has led to employment 

diversification in the form of opening up of gainful employment opportunities for women, which were 

previously confined to men only.   
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Chapter 7 

Dependence of large tea estates on small tea plantations as a source for outsourcing of 

green leaf and its impact on their production and productivity performance –A study with 

reference to North Bengal tea industry 

7.1Introduction: 

Whenever people discuss the issues relating to tea industry they usually refer to large tea 

industry and we are used to considering the phenomenon of the emergence of the small tea 

gardens and its viability, the economics, and social contribution as a sector independent of the 

sector comprising with large estates.On the other hand, it has been alleged by many, particularly 

in media, that the emergence of small tea gardens is a source of the present crisis in the large tea 

estate industry.Thus inter-relationship between these twosectors have become a major issue. 

Because of this, without verifying the existence of inter-linkages between these two sectors, the 

inspection of small tea gardens and its economics can not be complete. It is needless to say that if 

the dependencies between these two sectors are a two-way phenomenon, then the present 

economic state of affairs ofthe large tea estate sector is to be understood with respect to the 

commercial relationship of small tea gardens.In connection with the investigation of reasons 

behind the closing down a number of large tea estates in North Bengalalong with the inquiry on 

their economic viability, we think that the probing of this aspect may be helpful for both the 

wings of the tea industry. With this in view, we undertake this chapter to have a preliminary 

insight on this aspect of the tea industry. 

As far as the region of North Bengal is concerned, the tea industry is the only organized industry 

which provides benefits to more than a million of people in terms of both direct and indirect 

employment. In fact, the industry could appropriately be termed as a lifeline industry of the 

North Bengal region from the perspective of regional economic development. Till the1980s the 

tea industry was by and large consisted with only one sector – the organized or traditional sector. 

But this scenario of the single tea production stream had come under a significant transformation 

since the early 1990s with the advent of a new sector –the unorganized or the new plantations 

sector. With the onset of a tea price boom during themid-1990s, many small farmers started 

taking up tea cultivation on a large scale (The ITA-Newsletter, Vol.20 No. 9&10, 2002). The 

identification of ruling attractive tea prices as a proximate determinant for the propping up of 
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small growers in the mid-1990s is exactly matched with our finding being arrived at 

independently in chapter 3 wherein an analysis of small tea growers profile is discussed at 

length. Subsequently, there has been an unprecedented proliferation of small tea growers in this 

region. Following this development, the West Bengal tea industry could now be characterized by 

the co-existence of twin production streams− the organized sector consisting of tea estates and 

the unorganized sector consisting of new plantations along with Bought-Leaf Factories (BLFs). 

The size of new plantations varies from very small to large. The importance of this unorganized 

sector in tea industry of the region can be better understood by looking at the following table 

showing the behaviour of production, labour, and land during 1990-2013. 

 

 

 

 

 

 

 

 

 

 

 

The above table shows that the production has increased by more than 66 percent while the land 

area has registered a growth rate of around 39 percent between 1990 and 2013. The employment 

growth rate in the organized sector, however, has stagnated at about 6 percent over this long 

period. What is primarily contributing to achieving significant rates of growth of production and 

the land area seems to be the rapid growth of new plantations during this period. The abysmally 

low rate of employment growth is plausibly an indication of stagnating trends of growth of 

production as well as tea acreage in the organized sector. It is relevant to mention here that tea 

Board of India had prepared a perspective plan in the 1980s for achieving the production target 

of 1,000 million kg by the year 2000. This target could not have been achieved till 2011. It, 

Year 
index of 

growth 

(production) 

Index of 

growth 

(labour) 

Index of 

growth 

(land) 

1990 100.00 100.00 100.00 

2000 121.22 101.93 106.24 

2010 153.44 105.36 113.76 

2013 166.66 105.66 138.82 

 

Source: Tea Statistics, Various issues, Tea Board of India  

 

Table7.1.Change in production, labour and 

land between 1990 and 2013  
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therefore, seems quite obvious that reaching out the target of one-billion-kgmark is largely 

attributable to the contribution made by the unorganized sector to the total tea production of the 

country. 

  

 

 

 

 

 

 

 

 

 

 

Changing profile of Small Tea Growers vis-à-vis the Organized Sector 

The changing profile of small tea growers at the all India level between 1991 and 2001 could be 

traced out from table 7.2 
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Figure7.1 Changes in production, labour, and land during 1990-2013. 

Parameters 1991 2001 
Cu. 

Growth 
rate (%) 

Share in 
All India 
(2001) 

No. of Holdings 33713 115000 13.24 - 

Area Under Tea (Hec.) 25108 101000 14.93 19.73 

Production (M Kg) 53 170 12.53 19.91 

Labour Employed 66000 230000 13.3 18.67 

 

Table 7.2 Small Growers Profile 

Source: The ITA Newsletter, Vol.20 No. 9&10, 2002 
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The information contained in the above table exemplifies that, over a period of 10 years, there 

has been a 3.5 times increase in the number of holdings of small growers, four times increase in 

the area under cultivation by them, over three times rise in production and about 3.5 times 

increase in employment. The registering of the cumulative growth rate of 13.3 percent for labour 

employed provides us with an ample proof of high employment generation potential underlying 

this sector. In comparison to this, the cumulative growth rate of labour employed in the 

organized sector could be found to be far lagging behind, if not declined during this period. The 

contribution of this sector was about 20 percent of the total tea production in 2001. Though the 

small growers‟ sector had flourished uninterruptedly at a remarkable pace since 1991 and 

onwards, the organized sector had to suffer a setback in terms of decline in growth of production 

to a considerable extent towards the end of the given decade. As reported in ITA Newsletter 

(2002), during a span of three years from 1998 to 2001, tea production by the organized sector 

had decreased by 3.9 percent in North India, by 4.7 percent in South India and 4.2 percent all-

India. In contrast, tea production by the small growers‟ sector had increased by 35.9 percent in 

North India, 9.2 per cent in South India and 20.6 percent all-India. This gives ample reason to 

assert that the production gap of tea in India is evidently mitigated by the increasing contribution 

of the small grower's sector.  
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It is important to mention in this connection that the ITA, the largest body of tea planters in 

North India, along with other planters‟ organizations has often proclaimed that the major area of 

concern over the operation of small growers sector is the poor quality of its produce. This causes 

a considerable quality comprise of tea produced by small grower-BLF sector. Because of this, 

this sector is able to dispose of their produce at very low prices. This adversely affects the 

organized sector through depressing the overall market price of tea. These concerns hardly have 

any substantial basis due to the fact large tea estates having an affiliation with such planters‟ 

bodies are now heavily reliant on small tea growers as an alternative source of supply of green 

leaf, irrespective of their much-touted concern over low-grade green leaf depressing the quality 

of tea.  Ironically, all these planters‟ bodies had all along supported the small growers‟ sector in 

terms of lending technical inputs and free advisory services to them so as to facilitate them to 

prosper.   

7.2 Objective of the Study 

As mentioned above, since the1990s the tea industry in West Bengal has been gradually 

restructured to take a dichotomous character wherein both the organized and the unorganized 

sector comprising of new tea plantations, small tea plantations, and bought-leaf factories now co-

exist. Though initially, these two sectors were operating independently, but over time the 

interdependencies among these two sectors have been seen to increase enormously. One 

important dimension of this interdependency phenomenon is the outsourcing of a basic input of 

production, namely, tea leaf, outside of the organized sector. This feature of leaf procurement 

from small tea plantations is well spread in the all the tea growing regions of West Bengal where 

the tea plantations of the organized sector are situated, namely, Darjeeling Hill, Terai, and 

Dooars. Among these three regions, the number of tea estates is highest in the region of Dooars 

(148), followed by the Darjeeling Hills (80) and the Terai (45). Given this scenario, the present 

study is an attempt to make a critical assessment of the nature and extent of dependence of large 

tea estates on small tea plantations in terms green leaf outsourcing and the likely impact of such 

dependence on their productivity level measured in terms of yield per hectare. A linear 

regression analysis is used to evaluate the impact of sourcing dependence on the productivity of 

plantations within the organized sector 
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7.3 Extent of Leaf Outsourcing 

Apart from its independent contribution to total tea production of the State, the unorganized tea 

sector is also contributing indirectly to total tea output by way of helping large tea estates to 

outsource a substantial portion of their green tea leaves. This linkage between the two sectors can 

be understood in a better way by looking at tables 7.3& 7.4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Region 
Share of output 

produced from own 
leaf (%) 

Share of output 
produced from 

sourced leaf (%) 
(+)/(-) 

 
2010 2011 2010 2011 

 
Darjeeling 

Hills 
95.9 96.2 4.1 3.8 -0.28 

Dooars 64.6 61.9 35.4 38.1 2.74 

Terai 32.5 22.0 67.5 78.0 10.47 

All 56.3 48.0 43.7 52.0 8.31 

 
Source: Survey of tea gardens, 2014, State Labour Institute, WB  
 

 

Table7.3. Extent of Leaf Sourcing within the Organized Sector 

 

Table 7.4.Gardens Employing Leaf Sourcing 

Region 

Leaf 

Sourcing 

Gardens 

(No.) 

Leaf 

Sourcing 

Gardens 

(No.) 

Leaf 

Sourcing 

Gardens 

(%) 

 

Leaf 

Sourcing 

Gardens   

(%) 

 

2010-11 2011-12 2010-11 2011-12 

Darjeeling 

Hills 
17 19 21.25 23.75 

Dooars 84 85 56.76 57.43 

Terai 36 35 80.00 77.78 

Total 137 139 50.18 50.92 

 

 

Source: Survey of tea gardens, 2014, State Labour Institute, WB  
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Tables 7.3 and 7.4 show, respectively, the extent of leaf sourcing in production operation in 

percentage terms and the number and percentage of gardens resorting to leaf sourcing on a 

region-wide basis. As table 7.3 shows, the percentage of output produced from sourced leaf in 

Dooars over the periods 2010-11 and 2011-12 were 35.4 percent and 38.1 percent, respectively. 

This means there has been a marginally rising tendency of leaf sourcing in the region between 

these periods. The shares of output produced from sourced leaf were remarkably high in both 

periods under study in the Terai region. The percentage figures calculated to be 67.5 percent and 

78 percent, respectively. This means that nearly two-third of outputs was being produced from 

purchased leaves in this region. Moreover, there has been a sharp increase in the use of sourced 

leaf to the tune of 10.47 percent between the study periods.  Notably, the extent of sourcing in 

the Terai region is nearly twice as high in comparison to the Dooars region. However, the 

common pattern to be observed in production behaviour of gardens in both regions is the 

increasing reliance on sourced leaf so as to complement total production. Overall, the use of 

sourced leaf has increased from 43.7 percent in 2010-11 to 52 percent in 2011-12.  

Table 7.4 shows that the percentage of garden sourcing leaves in Dooars during 2010-11 was 

56.76 and during 2011-12 it was 57.43 percent which constituted more than half of the total 

gardens in the region. In Terai, the percentage of gardens sourcing leaves is the highest. During 

2010-11, it was 80 percent of the total gardens and it was 77.78 percent during 2011-12. The 

percentage of gardens depending on sourcing of leaves in the Darjeeling region has been found 

to be about 21 percent in 2010-11 and this has increased further to about 24 percent in 2011-12. 

Overall, it is found that out of 273 gardens in total across the regions, it is around half of the 

gardens that were found to be sourcing leaves during 2010-11 and 2011-12. 

On the basis of the above analysis, it is found that the leaf sourcing feature is quite significant in 

both the regions of Dooars and Terai with the latter region dominating the former region. 

Following this development, a big share of total output of tea in the organized sector is being 

produced from leaf purchased from these new plantations. However, in the case of Darjeeling 

Hills region, this effect is found to be marginal in terms of production share but it is quite crucial 

in terms of a number of leaf sourcing gardens. 
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As the tea industry has shown a strong tendency towards leaf procurement from small growers, 

we now make an attempt to assess in quantitative terms the impact of such trend of leaf sourcing 

on the productivity level of tea estates using linear regression analysis as described in the 

following section.  
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7.4 Regression Analysis 

7.4.1 Regression Model 

For assessing the relative contributions of different input components (including leaf sourcing) towards 

productivity of plantations in the organized sector, the following general linear regression model is 

specified 

𝑌𝑖 =  𝛽0 + 𝛽1𝑃𝐿𝑃𝐻𝑖 + 𝛽2 𝐶𝐿𝑃𝐻𝑖 + 𝛽3𝐷_𝑆𝑜𝑢𝑟𝑐𝑒 + 𝛽4𝐷_𝑅𝑒𝑔𝑖𝑜𝑛 + 𝛽5𝐷_𝑂𝑝𝑒𝑟𝑎𝑡𝑖𝑛𝑔_𝑆𝑡𝑎𝑡𝑢𝑠 + 𝑈𝑖  

where 𝑌𝑖  represents yield per hectare of the 𝑖𝑡  tea estate; 𝑃𝐿𝑃𝐻𝑖 and 𝐶𝐿𝑃𝐻𝑖 represent permanent labour 

per hectare and casual labour per hectare, respectively, employed by the𝑖𝑡  tea estate; D_Source  denotes 

the dummy for leaf sourcing, which is equal to 1 if the garden resorts to outsourcing and otherwise 0; 

D_Region denotes the regional dummy, which is 1 if the tea estate is situated in Darjeeling Hills, and 0 

otherwise (if it is situated either in Terai or Dooars); D_Operating_Status denotes the dummy for 

operating status of an estate, which is 1 if the garden is subject to uninterrupted operating and 0 otherwise 

(if it operates with interruptions like temporary shutting down). Finally, 𝑈𝑖  is the stochastic noise term 

and assumed to be distributed as −𝑈𝑖~𝑖𝑖𝑑 𝑁(0, 𝜎𝑢
2). 

The regression analysis for the present study has been done in three steps. In the first step, the model is 

fitted to data covering all regions. For this analysis, the variable D_Operating_Status is dropped out as 

this problem is not very a pertinent one across all the regions. Next, the model is fitted to data for the 

Terai region. Like the analysis done in step one, the variable D_Operating_Status is also dropped out in 

this case for similar reasons. Finally, the regression equation has been estimated for the Dooars region 

after including the dummy variable D_Operating_Status in the model for the reason that the problems of 

closure and abandonment of gardens are rampant in this region in the recent past. It is to mention here that 

no estimation exercise is carried out for the Darjeeling region separately as leaf sourcing, as well as 

labour actualization, are not found to be quite prominent in this region.  

7.4.2 Data and Sample  

The study utilized the secondary data obtained from West Bengal Labour Department‟s tea garden 

survey. This is an exhaustive survey of all the 273 tea estates giving tea estate specific detailed 

information on tea production, utilization of land and labour and other related tea statistics. For the 

estimation of region-specific and all-region regression equations, some tea estates are not included in the 

sample due to the inadequacy of data on them. For the all-region analysis, a sample of 266 gardens is used 

while for the analysis pertaining to each of the Dooars and Terai regions, the samples consist of 140 and 

39 tea estates, respectively. 
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7.4.3Analysis of Regression Output 

The results of the linear regression models fitted to the cross-section data covering all regions vis-à-vis 

the regions of Terai and Dooars are shown below in tables 7.5,7.6 & 7.7. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Variable Coefficient Std. Error t-Statistic Prob. 

(Constant) 1069.970* 102.706 10.418 .000 

PLPH 119.063* 43.725 2.723 .007 

CLPH 266.774* 41.725 6.375 .000 

D_Source 254.106* 63.927 3.975 .000 

D_Region -957.172* 73.172 -13.081 .000 

R-squared .593 F Sig. 
  

Adjusted R-squared .587 95.047 .000 
  

∗Significant at 5 percent probability level 

Table 7.5 Estimated regression model for all regions  

Variable Coefficient Std. Error t-Statistic Prob. 

(Constant) 447.360 200.217 2.234 .031 

PLPH 314.395* 103.339 3.042 .004 

CLPH 444.286* 103.687 4.285 .000 

D_Source 651.607* 143.062 4.555 .000 

R-squared       0.555 

  
Adjusted R-squared           0.523 

  ∗Significant at 5 percent probability level 

 

Table 7.6 Estimated regression model for the Terai Region 
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The results of the linear regression models fitted to the cross-section data covering all regions 

vis-à-vis the regions of Terai and Dooars show that the R-squared values of all the models are 

quite satisfactory. For all-region and the Terai, these values are found to be 0.59 and 0.56 

respectively, which are quite robust. For the region of Dooars, the R-squared value is estimated 

to be 0.30. All regression coefficients have also been found to be statistically significant, at 5 

percent probability level or below, with positive signs for all independent variables except for the 

variable D_Region which takes on a negative value. For this dummy variable, the reference 

category is Darjeeling hill which happens to have the lowest average yield among all the three 

tea growing regions. The negative coefficient of D_Region indicates that on an average the yield 

of Darjeeling gardens is lower to the tune of 957 kg. in comparison to those located in Terai and 

Dooars.   

The regression results relating to leaf sourcing indicates that it has impacted the productivity of 

tea estates in a large way in all locations of the tea gardens. The sourcing dependent gardens 

have an average additional yield of 254 kg./ hectare in absolute terms in comparison to non- 

source dependent gardens. Thus, the gap is quite substantial. This seems to explain why a 

substantial part of total production in the organized sector is now contributed by sourced leaf, 

that is to say, leaf purchased either from new plantations or from small growers or both. Sourcing 

has led to substantial productivity improvement in the organized sector of tea economy of West 

Bengal. 

Variable Coefficient Std. Error t-Statistic Prob. 

(Constant) 506.154* 231.835 2.183 .031 

PLPH 494.099* 108.227 4.565 .000 

CLPH 199.718* 93.405 2.138 .034 

D_Source 196.597* 93.404 2.105 .037 

D_Operating_Status 415.839* 124.118 3.350 .001 

R-squared 0.302 
    

Adjusted R-squared 0.282 
    

∗Significant at 5 percent probability level 

 

 

Table 7.7 Estimated regression model for the Dooars Region 
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It can be noticed that there is a huge difference in sourcing coefficient for the Terai and Dooars 

regions, which are estimated to be 651.61kg./ hectare and 196.60 kg./ hectare, respectively. 

Thus, the coefficient of sourcing for the Terai region is more than thrice as high in comparison to 

the Dooars region. Thus, leaf sourcing has tended to exert the highest influence on the 

production as well as productivity of tea in the Terai regions relative to all other regions. 

With reference to the Dooars region, one important finding of the study relates to the 

contribution of the variable D_Operating_Status to the achievement of yield per hectare. For this 

variable, the reference category has been defined to be the uninterrupted operating of the garden 

during the period of study. The alternative category is taken to be „operating with interruptions 

due to temporary shutdown‟. In absolute terms, the coefficient of this dummy variable has been 

found to be 416 kg./hectare. This implies that the well-operated gardens have an additional yield 

of 416 kg./hectare large in comparison to the gardens with interruptions in operation. 

The Yield Gap Problem and Leaf Sourcing 

It is highly probable that the easy availability of sourced leaf has come to appear as a recovery 

measure to halt the problem of declining bush productivity due to the older age of tea bushes. 

Whenever the ageing problem sets in, the productivity of tea bushes gradually reduces thereby 

enforcing total production to fall perpetually. Generally, bushes over 50 years old are considered 

as exceeding economic threshold age limit and tend to be commercially unproductive. There is 

sufficient citation in the literature that older plantations in all the tea growing regions of the State 

have been afflicted with the problem of decline in productivity over the last couple of decades. 

This problem has also been brought into notice by Indian Tea Association (ITA). In its pre-

budget memorandum for the period 2012-13, it has been pointed out that “50% of the standing 

tea bushes are over the 50 years age bracket compared with an all India average of 38%. This 

would underline the urgent necessity for undertaking programmed Replanting towards 

addressing the problems of old aged bushes and thereby improving both productivity and the 

quality profile of West Bengal teas. This requires the tea industry to remain economically viable 

with sufficient surpluses towards re-investment in both field and factory”. Thus, there is no 

denying the fact that the law of diminishing returns to yield seems to be well set in all those 

plantations. Moreover, with the sneaking of ageing problem, the degradation of the quality of tea 

is inevitable to occur. This productivity downturn problem could have been averted, as it is 
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underscored in ITA‟s memorandum, had there been capital investment at an optimal level for 

uprooting/ replanting and rejuvenation so as to replace the older bushes with the younger ones. In 

the absence of any significant amount of such productivity-enhancing capital expenditure, the 

gardens are now faced with the two-pronged attacks – the lower realization of yield and 

deterioration of the quality of produce. Thus, just to maintain total production at the level as 

before (if not increased), some alternative means was urgently sought to compensate for 

declining bush productivity. The outsourcing of leaf seems to appear as a useful means to 

eliminate the yield gap problem.  

Cost Saving and Leaf Sourcing 

Besides eliminating the yield gap problem, another explanation for resorting to leaf sourcing may 

be the cutting back on the cost of production of tea. The small growers‟ sector has the 

comparative cost advantage in the production of green leaf on at least two counts−very young 

age profile of tea bushes that yields an abundant quantity of green leaf and a high dose of use of 

family labour that leads to substantial saving of labour cost of production. This comparative cost 

advantage of the small growers sector is also coming to the benefit of tea managements in the 

organized sector in terms of providing them with a cheap source of supply of green tea leaf. 

Thus, leaf sourcing is essentially working as an effective cost-saving mechanism that pushes up 

profit margin to a significant extent. Given this scenario, the prop up of small growers as an 

alternative production structure of the State‟s tea economy could have been thought to be largely 

promoted by the existing estates.   

7.5 Conclusion 

The study seeks to focus on the emerging trends of production and productivity of the organized 

tea sector of West Bengal in the aftermath of inception and extension of small growers sector. 

One such trend has been observed to be the sourcing-dependence of a large number of older tea 

estates on small tea growers. The results of regression analysis reveal that the yield achievement 

of the tea estates, particularly in the Terai and Dooars regions, is significantly dependent on leaf-

sourcing in recent times. There are two possible explanations for this result. The first possible 

explanation is that the outsourcing of leaf seems to appear as a useful means to improve the 

production and productivity levels vis-à-vis upgradation of the quality of tea. Secondly, the 

means of procurement of leaf from small growers has been adopted on the ground of cost 



137 
 

efficiency. The cost of production of green leaf to the small growers is of lower magnitude in a 

considerable extent as compared to that incurred in large tea estates. This interdependence 

among the organized and unorganized sectors of the tea industry has the beneficial effect of 

increasing the aggregate tea output on a sizeable scale, thereby gradually redressing the supply 

shortfall problem in the domestic tea market. The inter dependencies are, however, reciprocal in 

the sense that the small gardens also get benefit of additional market of their green leaf. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



138 
 

Chapter 8 

Summary of Findings and Conclusions 

In this last chapter, we present a summary of findings obtained in the previous chapters. In 

addition, the chapter highlights some thrust areas where further research on the subject matter 

can be taken up. 

The first chapter is the introductory one. The review of literature in the proposed research area is 

presented in this chapter. It is structured around two schematic sections−general literature and 

quantitative literature. The review of literature clarifies the fact that the study on the present 

research problem is rather scant and this makes the present study worth meaningful. Since this 

research work makes an endeavour towards evaluation of productivity and efficiency 

performance of small tea sector using both parametric and non-parametric techniques, each of 

which requires specific discussion on model specification and other aspects of the methodology 

to be used, we prefer to explain the appropriate methodology in respective chapters and, 

therefore, gave a broad outline of methodology of the research study in this chapter.   

The second chapter is devoted to giving a brief discourse on how this sector evolves through 

time in a phased manner. It evolves from the study that the process of expansion of tea 

smallholder sector had undergone three distinct phases:  the first phase covered a period from the 

early 1980s to late 1980s, the second phase from late 1980s to mid-1990s, and the third phase 

covered the rest of the period and till date. Following this three-phase expansion process, three 

types of plantation establishments have come into existence−„project gardens‟ or „new divisions‟ 

of existing estate gardens (during 1st phase), „medium-sized proprietary gardens‟ (during 2nd 

phase) and „small tea plantations‟ (during 3rd phase). The first category of gardens is held by 

management of traditional tea estates, the second category by the financially well-off people 

having close connectivity with tea business for a long time in different capacitates such as a 

supplier of fertilizers, pesticides, ration articles etc and, the third category predominantly by the 

smallholder peasant cultivators themselves. The establishment of such gardens has not generally 

taken place in the designated land areas for tea cultivation but rather into non-traditional areas 

comprising mostly of agricultural lands with differentiated degrees of suitability for traditional 

crop cultivation like paddy, jute etc. Moreover, these gardens had made their appearance in large 
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number in the non-tea districts of the region like Uttar Dinajpur and Coochbehar. Following this 

development, the tea growing region of North Bengal has extended its periphery from Darjeeling 

hills, Terai (the foothills of Darjeeling) and Dooars (the northern part of Jalpaiguri district) to 

Uttar Dinajpur and Coochbehar. The analysis done in this chapter helps us identify some of the 

economic push and pull factors leading to the advancement of this alternative structure of 

production of tea in a quick succession of time. The significant pull factors gearing up the 

process of proliferation of this sector to an unprecedented scale include both supply and demand 

side factors− the projections of the shortfall in supply of tea due to declining productivity of 

century-old estate gardens and the accelerated growth of domestic consumption demand vis-à-vis 

export demand for tea by Tea Board in early 1980s. Besides, the study finds that the acquisition 

of knowledge by the peasant cultivators that tea can be grown as a smallholder cop without 

requiring much investment is also a major corroborative factor for the promulgation of the 

sector. However, there are also some adverse factors behind the extension of tea plantation areas. 

One such factor is the digging up of deep drainage trenches on the tea gardens established 

earlier. This has drained off the water of adjacent lands rendering those plots unproductive for 

traditional crop cultivation.  

The third chapter presents an analysis of the socio-economic profile of sample tea growers. This 

is followed by an analysis of characteristics of land holdings on which plantations stand and land 

utilization pattern of the sample STGs. Using facts and figures drawn from such analyses, some 

relevant hypotheses are tested. These concern the general perceptions among the people about 

the identity and socio-economic background of STGs vis-à-vis the pattern of land transfer which 

seems to be a deeply contested issue in the agrarian regions of North Bengal.  

The study reveals that the educational attainment of the small tea growers stands at a relatively 

low level with more than two-third of them is educated up to the secondary school level. The age 

distribution pattern indicates that cultivation of tea on small land holdings provides ample 

avenue for self-employment to unemployed rural youth, besides engaging the middle age rural 

people with this enterprise. The analysis of the occupational distribution of the respondents 

reveals that a vast majority of STGs (54 percent) are from the agricultural background with 

traditional crop cultivation as their prime occupation previously. The other constituents of 

growers include small businessmen (25 percent), servicemen (8.87 percent) and informal 
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workers (3.23 percent). The analysis of occupational profile in post-tea cultivation situation 

reveals that a substantial number of small growers in the study regions have opted for a dual 

system of farming, that is to say, tea farming along with subsistence farming that includes paddy 

and vegetable cultivation. A segment of the small growers, on the other hand, supplement 

income from tea with other sources such as wage earnings and petty trades. There is also a big 

category of small growers who rely entirely on income from tea. From the analysis of the source 

of finance for initiating tea plantations, it appears that the presence of self-financed gardens is 

significantly high. This finding considerably refutes the general perception that tea plantation is a 

large-scale enterprise requiring huge initial investment and hence, beyond the ambit of 

smallholder cultivators. An analysis of land holding size shows that the average holding size of 

the sample gardens is just above one acre. This is clearly indicative of high concentration of 

small and marginal farmers in the smallholder tea sector during the period 1995-2002. The land 

utilization pattern of STGs points out that new plantations stand on two categories of land: 

wasteland and crop-replacing land. This amply contradicts the general perception that STPs have 

emerged predominantly out of the crop-replacing land, abandoning the cultivation of traditional 

crops and making vulnerable the present folk dependent on it. On the contrary, it appears that 

emergence of STGs has led to the expansion of the territory of smallholder agriculture through 

bringing uncultivable land into more economical use thorough cultivation of a remunerative crop 

like tea. The pattern of overall distribution of land between self-owned and acquired categories 

reveals the penetration of people from both agricultural and non-agricultural backgrounds into 

this newly envisaged venture of growing of tea on small land holdings. However, in a number of 

study locations, the possession of own-land is more than acquired land. Finally, the results 

arising from labour-use analysis reveal the important contributions of this sector in terms of 

creating a major source of alternative employment and livelihood option for the agriculturally 

dependent people of this region. Its role towards enhancing women labour force participation by 

way of engaging them in newly created plantation works deserves special mentioning.  

Chapter four makes an endeavour to estimate technical efficiency (TE) of small tea growers with 

the application of the technique of Data Envelopment Analysis (DEA). The DEA model chosen 

for estimation of TE is the BCC-O model. This investigation is necessary to identify the efficient 

growers. It is also necessary in order to identify the inefficient growers as well as to find out how 

they can improve their productivity by following their peers who constitute the convex reference 
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technology under BCC model. It is relevant to mention here that the necessity of undertaking this 

performance measurement study of small tea growers arises to examine whether a surge in the 

number of STGs and the subsequent change in land-use pattern did happen in order to capture 

ample productivity and efficiency gains by way of changing land use from traditional farming to 

more seemingly economic and remunerative farming option of tea cultivation. The major 

findings of the chapter are summarized below.  

The study shows that the average TE score in small tea plantations of North Bengal has been 

estimated to be extremely high, about 92 percent under the BCC-O model. Moreover, about 75 

percent of the STGs within the sample are operating with TE score of 90 percent or above. The 

operating of about two-third of sample STGs with an efficiency score of 90 percent or above 

surely proves the fact that the productivity performance exhibited by this sector in recent time is 

highly satisfactory. The growers having efficiency score of 100 percent constitute 71 percent of 

the sample total. Thus, the presence of a high percentage of efficient growers in the sample 

plausibly indicates the long run viability vis-à-vis sustainability of this new farming option in 

this region. The mean TE scores in seven study locations have been found to be 90 percent or 

above. In the remaining two locations, these scores are found to be 80 percent or below.  The 

achievement of extremely high mean TE scores across the majority of the study locations spread 

over three districts has the possible implication that the interference of zonal agro-climatic and 

soil characteristics differentials in achieving efficiency gain is not very significant. However, the 

wide-ranging variation in the zone-wise distribution of STGs into efficient and inefficient 

categories does imply that there are different levels of achievements in resource use efficiency 

among the growers no matter which location they belong. The result relating to mean TE scores 

as per size class of plantations reveals that there is as such no land holding size which could be 

designated as the optimum class of landholding. This implies that size of landholding does not 

interfere with the achievement of efficient productivity performance. It does not matter whether a 

small tea grower belongs to the bottom level or the uppermost level of land holding size he is 

well capable of functioning efficiently. In addition, the high mean TE score as well as the high 

percentage share of efficiently functioning gardens in the category of below 3 acres seem to give 

an indication why tea growing on small plots of land has become a very significant economic 

activity to a vast majority of people who were earlier connected with smallholder traditional 

farming activity in four districts of North Bengal. This result leads to acceptance of our 
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hypothesis analytically that tea growing on smaller plots of land is equally viable with tea 

growing on large holdings. There seem to be three-fold reasons for higher productivity and 

efficiency gains being observable for this land holding size− land suitability, bush productivity 

and use of family labour to the maximum potential.    

The study finds only a relatively smaller proportion (about 29 percent) of technically inefficient 

STGs in the sample study region. They are the STGs who are potentially subject to improving 

their efficiency level further by following their peers.  One source of inefficiency has been found 

to be excess use of fertilizers and other purchased inputs. The lack of technical knowledge about 

the proper application of inputs including fertilizers and pesticides perhaps is responsible for this 

problem to occur.  The other source of inefficiency has been identified to be the shortfall of the 

quantum of yield relative to the optimal level. The yield gap problem is perhaps attributable to a 

set of factors determining land suitability which is either in excess of or lower than what is 

optimally required for tea growing. If this problem is given due attention, the yield gap problem 

could be mitigated.  

The study reveals that there is ample potential for improvements in efficiency further by way of 

the realization of higher yield for all sizes of plantations while keeping the usage of inputs 

unchanged. The alternative avenue for potential efficiency improvement could the opportunity 

for input savings without any reduction of yield.  

Chapter five examines DEA scale efficiency and returns-to-scale for small tea plantations. A 

detailed theoretical framework for examining these issues has been set out in this chapter. On the 

basis of the empirical work, the average scale efficiency score has been worked out to be of the 

order 89 percent which implies a scale inefficiency score of 11 percent. On the contrary, the 

mean pure technical efficiency score has been figured out to be 92 percent which implies pure 

technical inefficiency score of 8 percent. Thus, on an average, the magnitudes of both forms of 

inefficiency have been observed to be of very quite low. This seems to suggest that neither pure 

technical inefficiency nor scale inefficiency does constitute any major constraint for the efficient 

functioning of small tea plantations at the aggregate level. On the contrary, the robust average 

index for both SE and PTE measures is clearly indicative of an overall high level of productivity 

performance of the STGs included in the sample.  
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The results relating to attainment of both forms of efficiency at the plantation level indicate that 

about 42 percent of the STGs are both pure technical and scale efficient, about 29 percent of the 

STGs are PTE only, and another 29 percent of the DMUs are neither pure technical efficient nor 

scale efficient. It, therefore, appears that about 58 percent of the DMUs are subject to 

experiencing scale inefficiency. Thus, at the plantation level, the presence of scale efficiency has 

been found to be quite significant. For the determination of the exact form of scale inefficiency, 

we need to find the break-up of gardens under different forms of technology using the CCR 

model. The result shows that CRS prevails for all gardens that are both PTE and SE. However, 

all the gardens experiencing PTE only show IRS. The gardens that are neither purely technical 

nor scale efficient come under all forms of technology− CRS, IRS, and DRS. It is also important 

to see that the only DMUs that are experiencing DRS are both technical and scale inefficient.  

Using these results, it is possible to identify two sources of scale inefficiency. First of all, a 

notably large number of gardens are operating under IRS and, therefore, be of sub-optimal scale 

size. Secondly, a smaller fraction of gardens are operating under DRS and, therefore, be of 

above-optimal scale size. Besides scale efficiency, there is another source of inefficiency, 

namely pure technical inefficiency, which is attributable to supervisory underperformance as 

indicated by BCC score. From these results, it quite obviously follows that a vast majority of 

DMUs, whether or not efficient, are capable of operating under decreasing or minimum cost 

conditions and a relatively smaller proportion of DMUs have been facing increasing cost 

conditions. It is perhaps these efficiency gains in terms of cost saving that could perhaps be 

considered as a major “pull factor” contributing to the proliferation of STGs in this region. 

Finally, the result relating to the effect of the size of landholding on the productivity performance 

of STGs in the sample is not found significant. Irrespective of the size class of land, about 94 

percent of STGs are operating under conditions of decreasing or minimum cost. 

In chapter six, an attempt has been made to estimate technical efficiency of STGs using the 

parametric stochastic frontier method. It is relevant to mention here that the same empirical work 

has been carried out in chapter four but with the application of DEA technique. This method has 

the advantage that statistical inference can be made from the obtained results. Another advantage 

of this method is that it can make a distinction between technical efficiency and statistical noise-

effects in the data set. The Cobb-Douglas specification of the stochastic frontier production 

function is used in this efficiency study. It has been revealed from the study that the average 
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technical efficiency of tea smallholding sector is 62 per cent. This suggests that there is the scope 

for further increasing output by 38 percent without increasing the levels of inputs. The study also 

shows that there are large differences in technical efficiency scores among small tea growers in 

the sample with the minimum and maximum scores are estimated to be 13 percent and 94 

percent, respectively.  The region-wise break-up of mean TE of yield reveals that the regions of 

Chopra and Islampur have the highest mean TE scores of 74 percent and 71 percent, 

respectively. These regions, in fact, marked the inception of the adoption of the model of tea 

small growing in North Bengal. Evidently, these regions are highly specialized for growing of 

tea in small-scale plantations. The growers are technically skilled and highly experienced. 

Moreover, the availability of adequate skilled labour and earlier advent of bought-leaf factories 

for selling green tea leaf have provided them with enormous scope in raising yield efficiency. 

The analysis of efficiency scores according to the size of the gardens makes it apparent that the 

average TE score increases with the increase in the size class of land holdings excepting the 

holding size of 9-12 acres. This might be due to a fewer number of sample observations falling 

within this size class. The highest mean TE score (69.21 percent) has been found for the top size 

class of 15-25 acres. The land holding size for which the mean TE score comes very close to the 

highest figure happens to be the one preceding the uppermost land holding size. The mean TE 

score for this land holding size of 12-15 acres has been found to be 68.57 percent. These results 

bear the implication that relatively larger plantations are more efficient than smaller plantations. 

In addition, it can be inferred that the optimum size of plantation should be of 12 acres or more 

to achieve a maximum gain of efficiency. 

As far as the relative contribution of different inputs to the production of green leaf is concerned, 

the study reveals that tea yield has a positive relationship with the size of land, the quantity of 

chemical fertilizer including nitrogen and phosphate, the quantity of nutrients and pesticides and 

employment of hired labour. It follows that there is the scope for further increasing yield through 

the increased use of these inputs including land. The positive and significant coefficient of hired 

labour input is supposed to have a further implication. This result indicates that the tea 

smallholding sector has a considerable potential for generating rural employment, thereby 

benefiting a large chunk of the captive agricultural labour force in a labour surplus rural 

economy of North Bengal. 
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Chapter seven examines the interdependencies among the small tea growers and the estate 

sectors. The study has found that an important dimension of this interdependency phenomenon is 

the outsourcing of a basic input of production, namely, tea leaf, outside the organized sector. To 

measure the impact of such sourcing dependence on the productivity (measured in terms of yield 

per hectare) of plantations within the organized sector, a linear regression analysis is used to 

which leaf sourcing is treated as a dummy variable. The regression results relating to leaf 

sourcing indicates that it has led to substantial productivity improvement in the organized sector 

of tea economy of West Bengal. The sourcing dependent gardens have an average additional 

yield of 254 kg./ hectare in absolute terms in comparison to non- source dependent gardens. This 

emerging phenomenon of the tea industry has the beneficial effect of increasing the aggregate tea 

output on a sizeable scale, thereby gradually redressing the supply shortfall problem in the 

domestic tea market. The interdependencies are, however, reciprocal in the sense that the small 

gardens also get the benefit of the additional market of their green leaf. 

To sum up, this thesis examined the economics of tea growing on small land holdings in West 

Bengal. The major thrust area of the study has been taken to be parametric as well as non-

parametric analysis of technical efficiency in order to make an objective assessment of 

productivity performance of this emerging sector. For the parametric analysis of efficiency, the 

stochastic production frontier approach has been employed. For the non-parametric study of 

efficiency, on the other hand, the deterministic DEA technique has been used. The results of the 

analyses reveal that the overall efficiency level of small tea growing operation is quite 

satisfactory. This finding is further substantiated by the decomposition analysis of overall 

efficiency. The zone-wise analysis of mean technical efficiency scores also corroborates this 

result. The major economic implication to be drawn from efficiency analysis is that tea growing 

on small landholdings has emerged as an efficient model of commercial farming replacing 

traditional agricultural farming in a phased manner in different areas of the region. The result of 

stochastic frontier regression analysis indicates that tea smallholding sector has a considerable 

potential for generating rural employment. The study, therefore, leads to acceptance of the 

hypothesis that the activity of tea growing on small plots of land has tended to emerge as a 

significant economic activity for the people at large in this region. Despite all efforts made to 

cover maximum dimensions of the research problem of the thesis, there is still ample scope left 

for future research on this topic. The urgent and important necessity may be to extend this study 
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to examine whether small tea gardens perform efficiently in terms of achieving allocative 

efficiency. Secondly, the study could be extended to make a comparative efficiency study 

between small tea growers and traditional paddy farmers. Finally, the same study could be 

extended to cover efficiency analysis of large tea estates in order to evaluate their performance in 

a comparative perspective.   
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