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2.1 Introduction: 

There has been an inconclusive debate on the role of trade and on the choice 

of trade strategy for the development process of developing countries. This is the 

debate between trade economists and trade pessimists. Economists like Singer( 1950), 

Myrdal(1957), Prebisch(1959), Nurkse(1961), and others have suggested an inward

oriented approach for development ·of LDCs. Nurkse saw declining demand from 

developed countries for disappearing the role of exports~ engine of growth in 

twentieth century unlike nineteenth century. Prebisch and Singer found deterioration 

of terms of trade as a factor making trade unfavourable for the growth of LCD's. On 

the other hand economists like Bhagwati (1978), Kruger (1978), Chenery (1961), 

Balassa (1977, 1978), and others strongly advocated the export-led growth strategy in 

the line of liberalisation and globalisation principle for developing countries, they 

opined that export could be an engine of growth under free trade mechanism. The 

IMF and World Bank (1987) have been extending their support in favour of export

led growth approach. 

In this context importance of export finance to a large extent depends on 

relative importance of export in the on-going process of development in Bangladesh. 

From the point of view of the development economics, it is desirable that the 

resources should be allocated most efficiently and optimally. If export is proved to be 

genuinely 'engine of growth', then making provision of finance for . export 

appropriately should be considered as economic necessity, and priority of finance 

should be attached accordingly. However, the pious wish and the declaration of the 

Government to help growth and development of the economy by promoting export 

does not suffice to make it objectively realisable. It entails so many economic factors 

and pre-conditions very specific and relatively applicable to Bangladesh economy, 

that one can not determine without a syste~atic study what role export is actually 

playing in the development process. This identification of causal relationship between 

export growth and economic growth enjoys importance for the reason that the success 

of export-led growth strategy implicitly assumes that export growth causes economic 

growth. Because of such a crucial policy implication, the causal relationship between 
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export growth and economic growth in case of Bangladesh economy deserves to be 

studied prior to the actuaJ study of the export finance. The reason is that, if export is 

found not to be the cause of economic growth but a causal relationship exists in 

opposite direction, then the aim of achieving economic development and growth 

through export promotion policy is bound to prove futile. The economic rationality 

obviously suggests that the planners and policy makers should, on the contrary, 

mobilise their resources, on the production of goods and service for domestic sectors, 

which would be fruitful for economic development and may consequently cause 

growth in exports. Actually, experience suggests that three possible direction of 

causality may exist: One is bi-direCtional where both export growth and economic 

growth reciprocates the growth of each other. Second, unidirectional where the causal 

effect flows in either way i.e, either export growth helps to promote economic growth, 

or the economic growth induces export growth. Third is the situation when no - causal 

relationship actually exists. The importance of export finance is relative to these three 

possible situations. We in this thesis, primarily aim to study the position of export 

finance in Bangladesh which is already pursuing its declared policy of open and 

liberalised economy. Therefore, it is imperative to study the causal relationship 

between export growth and economic growth prior to the evaluation of the position of 

export finance. This chapter solicits to clarify the nature of relationship between 

exports and economic growth of Bangladesh economy by taking time series data; 

through econometrica} testing. 

So far as the economic literature on theories and empirical studies are 

concerned, these are vast in magnitude and inconclusive in nature. In the next section 

we provide a brief account of empirical studies that have already been made by 

different scholars in this respect.This is followed by a section on the description of 

data along with its subsections explaining the procedure they have adopted for testing 

stationarity of variable and determination of appropriate lag. 

2.2 A Brief Account of Empirical Studies: 

Literature on economic growth has focused considerable attention on 

determining the effect of export on economic growth. During the last three-decade or 
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so, innumerable empirical studies have been done in relation to export and economic 

growth both from demand and supply side approach. The findings of these studies are 

rigorous. In some studies, positive link between export and economic growth has been 

found. Among all these studies, prominent are: Emery (1967), Vivodas 

(1973), Balassa (1978, 1985), Williamson (1978), Mizaels (1968), Fajana (1979), 

Tyler (1981), Feder (1982), Kavoussi (1984), Ram (1985, 1987), Greenway et al 

( 1994 ), Begum et al ( 1998). 

There are two aspects of the relation between export and economic growth. 

Economic growth and particularly growth of manufacturing industries can help 

expansion of exports. On the other hand, 'export can promote economic growth by 

increasing aggregate demand faced by the economy'. This two-way relation has been 

studied in the development economy literature from various approaches. One of the 

approaches is to establish link between economic parameters with the export-led 

growth. A list of such studies is presented in Table 2.1. 

Table- 2.1 
A List Of Studies On The Link Between Development Parameters 

&E L dG h xport- e rowt. 
Authors Link 

Michaely (1977) National income 

Heller and Porter, (1978) Production of non-export goods 

Balassa, ( 1978,) 
Capital efficiency and capability to 

mange external shocks 

Tyler, (1981) The scale effects and externalities 

Feder, (1982) Resources reallocations 

Kavoussi, (1984) The total factor productivity 

Jung et al.(1985), Chow, (1987) Structural transformation 

Edwards, (1992) 
Capacity to absorb new spillovers of 

world technology 

The above table indicates that there can be numerous essential links in the 

model of export-Led growth hypothesis. However, many refinements have been used 

in assessing the empirical evidence for export-led growth. Table 2.2 presented below 

summarises some previous empirical works examining the supply characteristics of 

export commodity. 
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Table- 2.2 
ISt tu 1es A L" OfS d" OfE xport- rowt lD : ro ucbon G h L" k P d F unction M d I o e 

Coefficient 
Authors Nature ofthe Study Other variables of export 

growth 

Balas sa A cross sectional analysis 
Domestic investment/output, 

(1978 'p:186) of 10 DC(1960 -73) 
foreign investment/output, 

0.04 
Labour force growth, 

Begum, S. et al Time series study of 
Labour Force, Investment 

(1998, p:107) Bangladesh (1962 - 92) 0.957 
Emery A cross sectional analysis 

Current account 
(1967, p: 478) of 50 DC (1953 - 63) .. 0.330 
Fajana Time-series analysis on 

Trade balance, current account 
(1979, p: 75) Nigeria (1954 -74,) 1.095 
Feder A cross sectional analysis Labour force growth, 
(1982, p:128) of31 LDC (1964 - 73) Investment /output 0.422 

Greenway et al. Time series study on 
None 

(1994, p: 161) Pakistan (1971- 85) 1.971 

Kavoussi A cross sectional analysis Growth rate of capital stock 
(1984, p: 247 ) of73 DC (1960 -78,) and labour force 0.105 
Lubitz A cross sectional analysis Capital Formation, 
(1973 : p.318) of 11 LME(1954 - 69) Manufactured Export 0.430 
Michaely A cross sectional analysis 

None 
(1977, p: 52) of41 LDC(l950-73) 0.523 

Nath N.C. Time series study of Domestic Saving, Labour Force, 
(1997, p: 19) Bangladesh(1972 - 92) Foreign Investment 0.290 
Ram A cross sectional analysis Labour force, Capital input 
(1885, p:419) of 73 LDC (1960 - 77) Countries dummies 0.148 

Rain A cross sectional analysis Labour force, Capital input 
(1987, p:64) of88 DC (1960- 82) Investment output ratio 1.55 
Tyler A cross sectional analysis Labour force growth, 
(1981, p:l28) of 55 MILDC (1960-77) Investment growth 0.570 

Vivodas A cross sectional analysis 
Country dummies 

(1973, p:343) of22 LDC (1956- 67) 0.200 

A cross sectional analysis 
Country Dummies, Direct 

Williamamson 
Of22 LAC (1960 -74) 

Investment, Other Foreign na 
Capital. 

LDC =Less Developed Countries, DC= Developed Countnes, MILDC = Mtddle Income Less 
Developed Countries. LME=Leading Manufacturing Exporters Countries. 

Most of the studies proved that there exists a positive association between 

growth rate of export and economy, and that exports play a key role as an additional 

factor in the process of economic growth. Except Fajana (1979), Greenway et al. 

(1994), Nath (1997) and Begum, et al. (199~), these studies have been done on cross

section data of different countries; . . 

Furthermore, almost all of the above studies regress a growth variable on a 

contemporaneous export variable. A few of them consider the direction of the causal 

relation between export· and growth. Testing the direction of causality, some 

economist like Jung and Marshall ( 1985), Chow ( 1987), Nandi et. al. (1991 ), Ghartey 
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( 1993 ), Ukpolo ( 1994 ), Riezman et al. ( 1995) found support for the export-led growth 

hypothesis. On the other hand Darratt (1986), Ahmed et al. (1991), Oxley (1993), Jim 

Love ( 1994 ), Henriques and Sadorsky (1996), Richards (200 1 ), observe that exports 

growth did not cause economic growth, However a number of studies using new time 

series methods have found inconsistent evidence on the link between exports and 

growth. For example Bahamni-Oskooee et al. (1991), Sharma and Dhakal (1994), 

conducted cross-countries studies ofLDCs and arrived at mixed results regarding the 

causal relation from exports to economic growth. Analysing the Arab countries 

Khalifa (1997), finds that export and economic growth are cointegrated without 

specifically addressing the issue of the causal relationship between the variables. 

Using time series diagnostic tests, a number of individual country based studies have 

attempted to treat the issue of causality that is central to export-led growth hypothesis. 

Among these studies, prominent are: Sengupta et al. (1994, Korea), (Kwan et al. 

1996, Taiwan), (Ghatak et al. 1997, Malaysia). From these studies there emerges no 

conclusive pattern of causality between exports and economic growth. The following 

Table-2.3 provides exhaustive lists of noteworthy studies considering the causal 

relationship between export and economic growth with their methods, sample of the 

study and results. 

Table- 2.3 
Studies of Export - Growth Causali~. 

Author(s) Methods Countries in the Sample Results 
Jung & Marshall Granger-causality (GC) 

37 LDCs 
xy in Indonesia, Egypt, 

( 1985_)_ Costa Rica and Ecuador 
Argentina, Brazil, 

!No causality in Argentina; 
Sims's version of GC Hong Kong, Israel, 

Chow (1987) 
Korea, Mexico, 

xy in Mexico; xy in all 

Sin_gapore, Taiwan 
others 

White ( 1980) 
Korea, Taiwan, 

Darrat (1987) Singapore, Hong xy in Korea 
[ arbitrary, up to 4 lags ] Kong 
Time series regression; xy in 38 or 37 countries 
aggregate production (depending on specific 

Ram (1985) function specification, 73 LDCs model being estimated);. 
incorporating possible positive but insignificant 

export externalities relationship in another 35 
Granger-causality 

Kunst & Marin [ Akaike Information 
Austria 

OECD 
(1989) Criterion ( AIC ). & GOP Productivity 

arbitrary up to 8 lags] 

Ahmad&Kwan GC on pooled sample; 
no xy in any of several 

(1991) [ AIC for lag length] 
4 7 African countries specifications; little 

causality overall 
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Table- 2.3(Cont.) 
Studies of Export - Growth Causalit). 

Standard Granger-
xy in 10 (including those 
for which tests conflict); 

Bahmani-Oskooee causality 
20 LDCs unidirectional positive 

et al (1991) Final Prediction Error relationship in Nigeria & 
(FPE ) for lags. 

Taiwan only 

Afxentiou & 
Granger-causality All countries xy in U.S.; yx in Norway, 

Serletis (1991) 
[ Schwartz Criterion classified as industrial Canada, Japan (with 10-yr 

( SC ), 1979, for lags] by IMF (16) lag in Canada, Japan) 
Johansen!Juselius, ( 1990, 

procedure), US, Germany, Japan, Exports enter 
Kugler (1991) Augmented Dickey- UK, France, cointegrating vector only 

Fuller ( ADF ) for Switzerland in Germany and France 
stationary, AIC for lags. ' 

!Nandi et al. 1991 Sims Test India xy 
Granger-Causality Germany, U.K., U.S., xy for all four, but little 

Marin (1992) [ Bayesian Information impact as measured by 
Criterion ( BIC ) 1 Japan sum of AR coefficients 

Serletis (1992) 
Granger-causality , 

Canada 
xy except for post-WWII 

r sc for lags l period 
Colombia, Greece, 

Bahmani-Oskooee 
Regression analysis of Korea, Malaysia, xy for all but Malaysia (x 

and Alse (1993) 
error-correction model, Pakistan, Philippines, and y not cointegrated in 
ADF for stationarity, Singapore, South Malaysia) 

Africa, Thailand 

Dodaro (1993) Granger-causality 87 LDCs 
xy (positive effect) in 7; 
yx (positive effect) in 13 

Ghartey (1993) 
FPE, Hsiao (1979) 

U.S., Japan, Taiwan 
xy in Taiwan, yx in U.S., 

[ FPE, BIC 1 terms of trade x in Japan 
Schmidt, [1976 ]; ADF 

Oxley (1993) 
and Johansen tests for 

Portugal 
unit roots & FPE for 

yx 

lags. 
Rahman Granger, arbitrarily up 

Bangladesh 
Export to Industrial 

( 1993) to 4lags development 

Time series regression 
Congo Republic, 

Ukpolo (1994) of output on dis-
Kenya, Morocco, xy for non-fuel primary 
Nigeria, Senegal, products 

aggregated exports 
Sierra Leone. 

Riezman et al. 
Conditional linear 126 countries in the 

xy in 30 countries, yx for Feedback Summers and Heston 
( 1995) 

By Gewek( 1984 ) ( 1991 ) data set 25 countries. 

Henriques et al. VAR Canada yx 
(1996) 

Nath (1997) Granger, Bangladesh No causality 
Begum et al ( 1998) Granger, Bangladesh xy (with 12 lags) 

Modified Granger, ADF 
Richards ( 2001 ) for Stationary, AIC for· Paraguay No causality. 

lags. 
Modified Granger, ADF 

Chandra, R. (2002) for Stationary, Engle India Bi-directional causality 
Granger for Lags. 

* xy implies export causes economy's output and yx implies the reverse. 
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Table-2.3 clearly indicates that these studies in ·order to make empirical 

assessments of the export-led growth strategy greatly vary in application of 

econometric techniques, types of country taken together as a group and conclusion 

arrived at. Some economists have raised the question whether the role of export on 

economic growth is unconditional or depends upon the fulfillment of certain 

requirements. Michael(1977), Heller and Porter(1978), found that a minimum level 

of development is needed before the particular phase where export growth can 

positively influence on economic growth. Michealy( 1977) argued that growth is 

affected by export performance only once countries achieve some minimum level of 

development" (Michealy, 1977:52. ). 

Helleiner's(1986) study oflow-income inward-oriented sub-Saharan countries 

for the period 1960-80 substantiates further Michealy's finding for the least 

developed countries. 

Kohif and Shing(1989), Boulding(1992), Greenway and Sapsford(1994), 

Poon(1995), and Behzad and Reza(1995) argue that the relationship between exports 

and economic growth depends on the level of development and the economic 

structure of a country. Export expansion may not impact on the economic growth of a 

country at a low level of development . 

2.3 Data and Methodology: 

The data used in this study c~wer the period from 1972-73 to 1998-99. In the 

analysis we have used the time series data to compute growth rates of (i) Gross 

Domestic Product (GRGDP), (ii) Output of Manufacturing Industries (GRMI), (iii) 

Export (GRX), (iv) Investment (GRI), (v) Population (GRPL) (vi). Export of 

manufactured commodity (GRMX), and (vii) Export of Primary commodity (ORPX) 

published by the Bangladesh Bureau of Statistics (BBS) and the Export Promotion 

Bureau (EPB) respectively. Data of primary export and export of manufactured 

commodity are deflated by unit value indices of export (Base: 1984-85) to make it 

compatible with GDP data. 

Stationary Test of the Variables: 

It is well recognised that if the time series variables are non-stationary, then 

the estimated OLS results may be misspecified. If the distribution of a random 

variable in time series is free from the influence of time, then it is said to be 

stationary. The result of a causality test (Granger or Sims) has been demonstrated 
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valid if, and only if, the relevant original series are cointegrated. As time series data 

sets are taken for the study, the data .are first tested for their stationary characteristics 

to avoid the error of spurious regression. On the basis of the Dickey-Fuller (DF) & 

Augmented Dickey-Fuller (ADF) test a multi-step procedure is applied for testing the 

stationary characteristics of the data sets. For practical purpose, the ADF test is 

applied to regression run in the following forms: 

+ 8Yt-t + lit 

+ 8Yt-t + lit 

( 1 ) 

( 2) 

( 3 ) 

where 't' is the time trend variable. 

In each case the null hypothesis is that 8 = 0, that is there is a unit root. If the 

error term u1 is found autocorrelated, the following modified Augmented Dickey

Fuller (ADF) test has been employed: 

m 
~yt = fJ1 + fJ2t + ~-1 + a . . L:~Yt-1 + J.i ( 4) 1 1=1 

If the computed absolute value of the '-r' statistic ( i.e. I -r I ) is greater than DF 

critical values, then we do not reject the hypothesis that the given time series data is 

stationary. If, on the other hand, I -r I less than DF critical values, the time series is 

proved to be statistically non-stationary. Table 2.4 represents the results of ADF 

unit root test . The result of the test shows that computed absolute value of ' -r' 

statistic of all the variable are greater than that of critical values i.e. I -r I > DF critical 

at 1% level in every step . That, the null hypothesis Ho : 8 = 0 is being rejected at 

1% level. Thus all the variables are stationary i.e. interrelationship between the 

variables is not time bound to make the regression result spurious. 

Stages 

Constant 
and time 

Constant, 
no time 
No const. 
No trend 
Source: 

GRGDP GRX 

-10.20 -6.26 

-8.65 -6.53 

-2.79 -4.32 

Table- 2.4 
Results of Stationary Test 

( n = 25 ), Ho:ll=O 
Calculated 't' values 

GRMI GRMX GRI GRPX 

-13.48 -5.51 -5.11 -6.18 

-12.44 -5.52 -5.196 -6.19 

-8.23 -3~72 -3.862 -5.99 

DF '•' critical values 

GRPL 1% 5% 10% 

-5.57 -4.38 -3.60 -3.24 

-4.15 -3.75 -3.00 -2.63 

-1.25 -2.66 -1.95 -1.60 

Critical values of '-r' have been quoted from Philip Hans Franses, (1998, p: 82 ] 
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Determination of Appropriate Lag of the Data Series: 

In autoregressive models the direction of causality may depend critically on 

the number of lagged terms included for dependent and independent variable. So 

where more than one lag is required for the variable, one has to apply an appropriate 

technique for choosing the optimal number of lags for each variable. There are several 

methods followed by the . researchers for determination of the appropriate lags. 

Hsiao(1979), Bahmani-Oskooee et al.(1991), Oxley(1993), and Love(1994) followed 

the 'Final Prediction Error (FPE) criterion to identify the optimum number of lags. On 

the other hand Afxentiou & Serlities(1991) , Ghartey(1993) employed Bayesion 

Information Criterion (BIC). Engle and Granger( 1987) recommended a search method 

in which one starts with fewer lags and then goes ahead to test for added lags. 

Another arbitrary system has been used by Darrat(1987), Kunst and Marin(1989). 

They include sufficient number of lags on the right hand side of the equation to ensure 

that there is no autocorrelation in the estimated equation.. Another way is Akaike 

Information Criterion (AIC), that has been followed by Kunst & Marin(1989), Ahmed 

and K wan( 1991 ), Kugler(1991 ), Richards(200 1 ), where the lag value that minimises 

the AIC is chosen as optimal. 

The inclusion of too many lags may leads to over parameterisation of the 

model and consequently to loss of degree of freedom. Furthermore, too many lags 

may be undesirable in case of small sample size. We, however, for determination of 

appropriate lag length, have computed the AIC values of the variables. Table 2.5 

presents the results of AIC test. From the table it is found that two-lag is optimal in 

case ofthe variables GDP, Export and GRMX respectively and three-lag is optimal in 

case of variable GRMI. Thus in our OLS estimation we use two-lag for the variables 

GDP, Export, and GRMX and three lag for GRMI. 

Lags: 
1st 

2n<1 
3rd 
4th 

Source: 

Table 2.5 
Results of AIC Test 

GDP Export 
51.94 93.06 

47.03* 62.26* 
48.36 92.77 
49.87 94.28 

GRMI GRMX 
69.23 98.29 
68.22 98.28* 
68.13* 100.03 
69.38 101.21 

Calculated by the author. * Indicates optimal AIC 
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2.4 Causality Test: 

Causality as a philosophical concept implies existence of a priori laws that 

govern the relation between the cause and the effect [Feigel(1953), as quoted in 

Bahmani-Oskooee et al.(1991:405)] In the case of time-series data, tests of the 

direction of causation are available. There are several methods of testing causality, as 

Granger(1969), Sims(1972), Schmidt(1976) and Pierce and Haugh(1977). Following 

Granger(1969), a variable X is said to cause another variable Y, if Y can be predicted 

with greater accuracy by using past values of X rather than not using such past values, 

all other relevant information in the model remaining same. According to Granger 

"absence of correlation between past values of one variable X and that part of another 

variable Y which cannot be predicted from Y's own past implies absence of causal 

influence from X toY" [Grange(1969), as quoted by Rahman(1993: 305)]. Another 

test for causality is that of Sims(1972). This technique suggests that the variable 'Y' 

can be regressed on past and future values of' X' and ' if causality runs from 'X' to 'Y' 

only, future values of 'X' in the regression should have coefficient insignificantly 

different from zero, as a group' (Sims,1972:545). The practical technique of testing 

causality in a bivariate model proposed by Sims(1972) and modified Granger 

methodology for testing causality, proposed by Bahmani et al.(1991) chosen for the 

present study. 

2.4.1 Export and Economic Growth: 

The literature on applied growth theory stresses the hypothesis that export is 

a key factor in promoting productivity growth. The possible relationship between 

exports and GDP are: (i) export-led growth, (ii) growth-led export and (iii) the two

way causal relationship. The direction of causal relationship in case of Bangladesh 

economy is of considerable implications. If export growth is shown not to cause 

economic growth, but a reverse causal relationship exits, policy makers would not 

need to follow the export-led growth policy. In this section we observe the 

movements between export and economic growth from both way causative process on 

the basis of Sims (1972) concept of causality. Therefore, for our present study of both 

way causative processes we .have the following linear equations with distributed lags: 
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3 2 
ao + :La.x . + :Lb.X . + ul . I t-(1-l) i==I I t+I 1=1 

(5) 

3 
co + 2: c.xt C 1) + u2 · 1 I -I-

I== 
(6) 

3 2 
xt ao + 2: a. y ( . 1) + 2: f3.Y · + e1 (7) 

i=1 J t- I- · I t+I 1=1 

2 
xt = A-o + L:A.Y (' 1) + e2 (8) 

i=1 1 t- 1-

where Y stands for growth rate of GDP and X stands for growth rate of export . 

We have, therefore, the null hypothesis (Ho) that export growth 'X' does not 

cause growth of national income 'Y' for equations (5) & (6). Similarly the null 

hypothesis for equations (7) & (9) is that income growth 'Y' does not cause growth of 

export 'X'; In order to test the hypothesis that coefficients for future values of 

explanatory variables are jointly equal to zero, F-statistics have been calculated by the 

following equation: 

( RSS. 1 + RSS. ) I ( df. + 1 - df. ) 
F == t+ 1 I I ( 9) 

RSS. I df. 
1 1 

where RSSi is the residual sum of squares and dfi is the degrees of freedom for i = 1 

for equations (5) & (6) and i = 3 for equations (7) & (8). Thus 4 degrees of freedom 

for equations (5) & (7) and 2 degrees of freedom for equations (6) & (8) are lost. In 

order to compensate the loss of degrees of freedom due to distributed lags we have 

considered the periods of the study from 1973-74 to 1998-99, though, Ba~gladesh 

adopted exports promotion strategies since early 80's. Four OLS equations (5) to (8) 

have been estimated and the F-statistics as given in equation (9) are calculated. OLS 

results are shown in table 2.6 & 2.7 The F-statistics and the results of hypothesis 

testing are shown in table 2.8. 

Table.- 2.6 
Estimation of the model Equations (5) and (6) 
(Growth of GDP 'Y' as Dependent Variable 

Eq. Intercept Xr Xr-1 Xr-2 Xr+l Xr+2 R2 DW F 

5 4.81 * 0.007 0.018 -0.033 -0.031 -0.02 0.20 1.92 0.78 
( 3.90) ( 0.23) ( 0.67) (-1.11) ( -1.20 ) (-1.20) 

6 3.90* 0.02 0.03 -0.02 - - 0.11 1.81 0.83 
(5.79) ( 0.78) ( 1.27 ) ( -0.64) 

Figures in the parenthesis indicate corresponding 't' values. *Indicates significance at 5% level. 



Table- 2.7 
Estiinatioil of the model Equatjons (7) .and (8) 
Growth of Export 'X' as Dependent Variable 

§q: . fut~r~~m1 .... .Yt... . Yi,I-~- •. · Yt-2 ·. Yt+t ·.· · Yt+2 ,R2· DW··· ., .... F 

29 

7 22.07 0.29 :..2.65 -1.08 '-1.34 1.93 0.26 1.10 2.07 . 
.. . J 1.07:) . . y· .,(O.i5}-.. ·(.-L63}. ( -6.15) (-0;67} (hOT) ....... , • .,,._,. . 

8. 24.72* . 0~4.1 . ·-2.87*. -0.96 0.19 . 1.61 2.13 
.. , .. ,., .( 2.l(jJ• ...... ,, .·{0.23}- .{:..2::-Is) - c~o,19I' ·-: · · ·· ···----· . . . . . .. . ... .· · ·. · --. · -

· Figures in the parenthesis fudicate corresponding 't' values. * Indicates significance at 5% leveL 

· Summe of Sbn's Causali Test 
Eqtiations (5) & (6) .. 

the null hyPothesis . . . . 
Ho : Export .gtoWth {X) does not cause growth of GDP {Y). 
'Ihe:stittistic F =0.68 . 
S~ce ~p··is'less.·'thari'tabie··vaiue:of Fo.os, we~ac<£ tdi~ n.~Il11. ·'~~thesis:.· . 

Equati<>lls{7Y~(8) _· .... 
· the nl.dlhypothesis . . . . . . . . . . 
Ho :. · Growth ofGDP {Y) does riot cause.groWth ofExport.(X). · 
The sfiitistic F = o.4o 

The econometric result in' table 2.8 shows clearly 'that 'no way' causality exits m 
· Bangladesh. The unplic~tions of this are that neither the gtchvth of exports· causes · 

groWth of GOP, nor the growth of GDP causes growth of exports. As We have 
. . . 

mentioned earlier'that the absence of any definite' causative process :iridi~ates that 

alternative strategy shouid be employed for structUral transformation of Bangladesh 

but not the export::led groWth. These resultS are reniarkedablycorisistent with what we · 

observe itt the si.fuple time·series plots of gtowth.ofGDP and E~port (Figure 2. i) 

.. Growth Rate m GDP & Export 

-·G:.GP 

-G:.Exjm 

Figure: 2.1 
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2.4.2 Export and Industrial Development: 

lt is noteworthy that, export growth played an important role behind the 

development of the present advanced cquntries, when they were in their pre

industrial phase. The structure of their economies gradually shifts from primary 

industries (i.e. agriculture) to secondary industries (i.e. manufacturing) and finally to 

tertiary (i.e. service). Balassa argued that the development of the manufacturing sector 

is a 'part and parcel of overall economic development' , [Balassa( 1981 ), essay-1, - as 

quoted in Chow(1987):56]. Therefore, growth of manufacturing industries in 

Bangladesh can be considered as a proxy to measure her first stage of industrial 

development. We, however, can conceive three different situations: 

i) a definite unidirectional causality from export expansiOn to 

development of manufacturing industries, [ MX ~ MI ] . 

ii) a definite unidirectional causality opposite to ( i), [ MI ~ MX ]. 

iii) a bi-directional causality, [ MX ~ MI ]. 

In case of the first situation, export will promote the growt4 of national 

income and lead to structural transformation in the developing countries like 

Bangladesh. The second situation would imply the development of basic 

infrastructure or a minimum level of development in order to expand the country's 

export. In the third situation, export growth and development of manufacturing 

industries have a reciprocal causal relationship. It is important to note that the 

absence of any definite causative process implies that alternative strategy other than 

export-promotion should be needed for structural transformation of a country like 

Bangladesh. Investigating the causal relation between the growth of manufactured 

exports and industrial development in Bangladesh will important implications for 

development strategies. The intention of this study is to test causality between the 

growth of manufactured exports and development of manufacturing industries in 

Bangladesh. Our objective is to empirically validate the proposition that there exist a 

causal relationsHip be~een e~p~ns-ion of m~mufacturing goods (GRMX) and growth 

of manufacturing industries (GRMI). The next step in the analysis is to test the causal 

relationship between GDP of Industrial Output and Manufactured Exports. We then 

used the pr~ctical technique of modified Granger methodology for testing causality, 
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proposed by Bahmani et al. (1991) and as quoted by Richards (200 1 ). Therefore , 

for our present study we have the following linear equations with distributed lags: 

K L 

GRMXt = b + LY;GRMXt-i + :L:A-;GRMit-i + I-ii ( 13) 
i=l '1 i=l 

K I 
GRMI 1 = b 0 + L>iGRMI 1.j + ~ ( 10) 

i=l 

where GRMI is the rate of growth ofjGDP to industrial output and GRMX is 
I 

• I 

the growth rate of manufactured exports. 1 

I 
The choice of the lag lengths for ~ependent and independent variable is 

I 

I 

determined by Akaike(1974) information criteria (AIC ). That lag value is chosen as 
• j 

optimal that minimise the AIC. At first wej regressed the dependent variable on its 

own lagged value. In the second stage laggea values of the independent variable are 
I 

added to the model. If the addition of the lagged values of the independent variable 
I 

reduce the AIC we conclude that the inde~endent variable 'causes' the dependent 

variable. 

If there exists any causal relationship between dependent and independent 

variables , we then try to identify the dirJction of causality. For this, following 

Bahmani e~ ai.( 1991) , we take t~e sum of the!. coefficient related to. the independent 

vartables of the two estimated equa tons . If L~i > 0 thert we conclude 

growth of manufactured exports· causes indu~trial growth to increase i.e. G~ ---) 
. I 

GRMI . If, on the other hand LAi > 0 then the conclusion will be opposite. In order 

to test the significance of the coefficients, agJin following the same authors provides a 
I . 

joint 'F' test. F- statistics will be calculated by the following equations: 

. F = (SSEr - SSEu )/n" 

SSEu /{T-(m+n+l)} 
( 14) 

where SSEr is the sum of squares of the residuals of the restricted under the 

test of the hypothesis that either L~i and I or LUi = 0. SSEu is the sum of squares of 
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the residuals of the unrestricted model. T , n and m refers to the number of 

observations and the lag lengths of the independent and dependent variable. 

For our OLS equations (10) to (13) have been estimated and the 'F' statistic 

as given in equation (14) are calculated. OLS results are shown in Table 2.9 & 2.10. 

The 'F' statistic and the results of causality testing are shown in Table 2.11. 

Table- 2.9 
Estimation of the model Equations (10) and (11) 

Growth rates of Output of Manufacturin2 Industries 'GRMI' as deJ!endent variable 
Eq. Intercept GRMit-1 GRMit-2 GRMI,.J GRMXt-1 GRMX,.2 GRMX,_3 

3.28** -0.006 0.10 0.20** - - -
10 ( 1.86) ( -0.03) ( 0.54) ( 1.93 ) 

R~ = 0.18 DW = 1.78 F = 1.43 

2.00 0.03 0.02 0.19** 0.03 -0.01 0.10** 

11 ( 0.98) (0.14) ( 0.09) ( 1.79) ( 0.63) ( -0.19 J ( 1.94) 
R2 = 0.35 DW = 1.68 F = 1.45 

Figures in the parenthesis indicate corresponding 't' values. **Indicates significance at 10% 

Table- 2.10 
Estimation of the model Equations (12) and (13) 

Growth rates ofManufacturim~ Export 'GRMX' as dependent Variable 
Eq. Intercept GRMXt-1 GRMXt-2 GRMI,_I GRMI,.2 R- DW F 

12 20.33* -0.20 -0.34** - - 0.16 1.89 1.93 
( 4.03) ( -1.01 ) ( -1.79) 

13 17.84* -0.16 -0.33 0.05 0.30 0.18 1.94 1.03 
( 2.61 ) ( -0.76) ( -1.56) ( 0.06) i 0.68 * 

Figures in the parenthesis indicate Corresponding- 't' values. **Indicate significance at 10% 

Table- 2.11 
Summary of Granger Causality Test 

Equations (1 0) & (11) 
GRMI(3) causes GRMX(2) 
AIC before inclusion of independent variables = 63.17 
AIC after inclusion of independent variables = 66.86 
L~i = 0.12 Test ofthe restriction L~i = 0 is not rejected at 0.05 level 
F = 1.39 Fo.os = 3.42. 

Equations (12) & (13) 
GRMX (2) causes GRMI(3) 
AIC before inclusion of independent variables = 94.50 
AIC after inclusion of independent variables = 98.21 
LA i = 0.35 Test of the restriction LA i = 0 is not rejected at 0.05 level 
F = 0.26, Fo.os ~ 3.03. · 

N.B: subscript with the variable indicates corresponding lag values determined by the AIC 

The econometric results in the above Table 2.11 clearly shows that the causal 

process is far less significant in the either direction in Bangladesh. The implication of 

this is that neither the growth of manufacturing industries causes the growth of 
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manufactured export, nor the growth of manufactured· exports causes the growth· bf. 

manufacturing industries iti Bai:lgladesh. H:C>wever/we ~are able to detect a positive 
. . 

relationship 11ii1Iiiiig from industrial output to manufactured exports, but 'F' test on 

the corresponding restrictions fail to reject the null hypothesis·. Thus· the results of· 

•- causality test is far rrom supporting the export-led growth hyPothesis in Bangladesh. 

We may :be ·able· to tmd our the. positive· but non-.Causal'relatiohship between-· 

-groWth of manufacturing. export and output of manufacturing industries from simple 

time series plots (Figure: 2.2). 

Growth RateofOMI&.MX. 

80 

'60 

-OMI 
-MX 

o~~~~~~~~hr~~--~--~ 

-2th 
0 2005 Year· 

: Figure : 2:2 

· 2~5 RegreSsion Analysis·inid~r Production FundionFrame Work: 
. . . 

We find--iii- the -previous section thafthere eXists 'no -way' causal-relation in 
. . 

Bangladesh both for: exp·orts and mdustriaLdevelopmeritand for :export and economic. 
- . . . 

_growth· fu genenil by applying Granger and Sini's causality test The- Granger test, 

however, is subject to. certain critical limitations pofuted 'out by the econometricians~ 

The main· objection against ·the Granger ·causality test iirtluit, being a test of-

precedence, it olily explains the existence o(precedence of, one :variable oveninother: 

It is . said that there are situations where precedence . is sometiiD:es suggestive of 

. causation butnot always. As it indicates that precedence is at least not suffiCient for· 

causality, it raises serious doubt that how far'the'method is applicable for ascertaining 

· the economic causality. Second 'important . requttenl:erit; . which ·is suggested in the . 

literature ·of time series ·econometrics; is the number of observations of a time series 

·variable~ It is: said that the sample siie should be large enough. 

A section · of economists, ·therefore, consider· that adopting a structural 

econometric. thode! as the.prihcipal method of analysing. is: better than the causality· 

test. We, therefore, undertake to study the extent of impact ofexport as factor mputon 

.. ·national output in.this.sectioti. It :seems-that the .study·wm be helpful.·m gettilig·rid ·or··· 
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all controversy relating to selection of methodology and we will also be able to 

reconcile the result of the study with the one that we have already obtained from the 

findings of causality test. 

2.5.1 The Model and Related Issues: 

As has been mentioned earlier, Bangladesh has been stressing on export-led 

growth and proportion of its export contribution to GDP has increased. The economy 

of the country in general and manufacturing export in particular, has been gradually 

increased. So it apparently indicates that export-led growth strategy plays an 

important role in the economic development of Bangladesh. For an objective analysis 

of export- growth link of the country, we like to study the role of exports in economic 

growth in the framework of a straightforward production function model that 

considers export as similar to that of production input. In order to test whether 

Primary Export ( Px ) or Manufacturing Export ( Mx ) makes an individual 

contribution to growth of GDP, we have included both Px & Mx separately as 

explanatory variables of economic growth. It is believed that Mx may be a better 

proxy of the structural transformation of the economy. We also like to test whether 

external factors or domestic factors play an important role in the determination of 

level of GDP of the country. For this , we regress Total Export ( Tx ) , Primary 

Export ( Px ) and Manufacturing Export ( Mx ) against GDP along with other two 

explanatory variables capital ( K ) and labour ( L ). So the functional form of the 

model may be specified as follows: 

Y = f (K, L, Tx, Px, Mx ) ......................................... ( 15 ) 

Where: Y = Aggregate real out put ( GDP ); 

L Labour input ; 

K Capital input ; 

Tx = Total export; 

Px = Primary export; and 

Mx = Manufacturing exp<;>rt 

To ensure the reliability of statistically significant result in the time series analysis, we 

have run the regression in terms of rate of growth of the variables using a logarithmic 

relationship. The model is estimated stepwise by the Ordinary Least Squares ( OLS ) 

method. Therefore for practical purpose, taking log-difference and manipulating the 
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terms slightly, the following are the empirical specifications of the model to be 

estimated: 

IJ.ln Y CX.o + cx.,IJ.lnK + J.l1 

IJ.lnY Po+ p,lnL + J.lz 

AlnY 8o + 8,11.lnTx + J.lJ 

A In Y a0 + a111.lnMx + J.l4 

Aln Y b0 + b,IJ.lnPx + Jls 

AlnY A. 0 +A. 111.lnK + A.z/1. InTx + J.l6 

AlnY 7t0+ 1t1MnK + 7tz/1lnPx + Jl1 

AlnY <Po+ <j> 111InK + <J>zAlnMx + J.ls 

Aln Y = Oo + 0,11 InK + OzAlnL + ll9 

AlnY c 0 + c1/1 InK+ c 2 11.1nMx + c 3111nPx + J.l10 

11.1n Y = d 0 + d,~ InK + d zAlnMx + d 3111nTx + J.lii 

111n Y e 0 + e1/1 InK+ e z/11nPx + e 3A1nTx + J.l12 

111n Y = y0 + y,AlnK + ')'zAlnTx + ')'3/1lnPx + y4/1lnMx +J.ll3 

Aln Y = X.o + x.1AlnK + x.zAlnTx + X.JIJ.lnPx + X.411lnMx + x.sAlnL 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

+ J.ll4 29 

where Aln indicates log difference of the variables , all appropriately suffixed 

a , p , 3, a, b, lv, 1t, ~' c, n, d, e , y, & x. are the coefficients of the variables and 

similarly suffixed f..l are random terms. 

2.5.2 OLS Results and Interpretation: 

Findings of the estimated parameters of OLS equations described in 16 to 

29 are presented in table 2.12. Goodness of fit (R2
), auto-correlation (DW) and 

statistic for test of significance (t & F) are provided appropriately for each OLS 

equation. Equations 16 to 20 are being used to introduce each of our explanatory 

variable i.e., Capital (k)~ Labour (L), Total Export (Tx), Primary Export (Px), and 

Manufacturing Export (Mx) individually against the total output (Y). Results show 

that only three variables, namely, Capital, Primary Export, and Manufacturing Export 

appear significant as explanatory variables with varying degree of goodness of fit and 

level of significance. While capital is significant at 5% level, other two are significant 

only at 10% level. Other two ·variables, 'labour and total exports do not imply 

significant influence on Y individually. While labour seems to explain only 0.004 

percent with positive coefficient, the variable total export,· though better (R2 = 0.02) · 

than labour but not only fail to explain substantial or cognizable part of variation, the 

coefficient being negative, the relation is totally unacceptable theoretically. 
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We, therefore, introduce variables stepwise and 'manufacturing export' appears 

to be most promising as an element of the set of explanatory variables along with 

capital. 

Thus the estimation of the OLS equations 23 is done and the results of the 

estimation reveal that these two variables jointly are able to improve the level of 

explanation of the variable. Both the coefficient are significant at 5% level and the 

value of R2 increases to 0.51. If we introduce the other significantly contributory 

variable 'Primary export' with capital, than also it improves the value of R2 than its 

value in case of individual contribution and both the coefficients appears significant . 

. However, value of R2 js less than the value we get in case of the contribution of 

capital and Mx. Since, in both case, R2 improves, coefficient do not change their sign 

and remain significant, we prefer to introduce these three variables together following 

the OLS equation 25. 

Table: 2.12. 
OLS Results : Equation 16 - 29 

( GDP 'Y' as Dependent Variable;Period 1972-73 to 1998-1999.) 

Eq ~0 K L Tx Px Mx Rz DW F 

16 0.1 0.70 
( 6.43 )* ( 3.28 )* 0.31 2.60 10.8 

17 0.02** 0.29 
( 1.72) - ( .32) 0.004 2.82 0.10 

18 0.02 -0.03 
( 6.78 )* ( -0.74 }_ 0.02 2.92 0.55 

19 0.02 0.04** 
( 7.64 )* ( 1.89 ) 0.13 2.37 3.65 

20 0.2 .04** 
( 5.40 )* ( 1.81 ) 0.15 2.45 2.38 

21 0.01 0.08 0.02 
( 4.60 )* ( 3.18 )* ( 0.63) 0.32 2. 56 5.44 

22 0.01 0.07 0.04 
( 6.81 )* ( 3.61 )* ( 2.67 )* 0.44 2.23 9.21 

23 .01 0.09 0.09 
( 3.72 )* ( 4.65 )* (3.10)* 0.51 2.18 12.1 

24 0.02 0.07 -0.06 
( 2.02) (3.19)* (-0.08) 0.31 2:61 5.15 

25 0.01 0.09 0.02 0.07 
( 3.92 )* ( 4.41 )* (1.16) (2.14)* 0.54 2.06 8.63 

26 .01 0.08 -0.05 0.12 
( 4.10) ( 4.08 )* (-1.36) ( 3.35 )* 0.55 2.26 8.96 

27 0.02 0.06 -0.04 0.06 
( 5.63 )* ( 2.56 )* ( -0.98) ( 2.46 )* 0.47 2.21 6.45 

28 0.12 0.68 -0.09* 0.46 0.11 
( 4.88 )* ( 3.43 )* ( -2.34) ( 2.22 )* (3.11)* 0.64 2.15 9.14 

29 0.01 0.07 -0.13 -0.09* 0.05 0.11 
( 2.29 )* ( 3.36 )* (-0.22) ( -2.29) ( 2.17 )* ( 3.03 )* 0.63 2.16 6.99 

.. * mdtcates 't' statistics s1gmficant at 5% level. ** indicates 't' statistics significant at 5% level 
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Estimation results show that the level of explanation of variation improves 

from R2 = 0.51 to R2 = 0.54. None of the coefficient changes its sign adversely. 

However, while coefficients of ~apital and manufacturing export remain significant, 

the· coefficient of primary export does not appear statistically significant. But as the 

value ofR2 improves & the coefficient remains positive, we can neither consider this 

variable superfluous nor detrimental. The situation, however, is not same when we 

consid~r other two variables, namely, total export and labour. Interestingly, when 

replacing 'primary export' we try to estimate 'total export' along with 'capital, and 'Mx' 

as given by the OLS equation 26, we find that the value of 'goodness of fit' is even 

better ( R2 = 0.55 ). But , the coefficient being negative, it appears detrimental to the 

causal relation. The situation does not change when the OLS equation is estimated. 

Finally, therefore, our OLS analysis shows that primary export (Px) and 

Manufacturing export (Mx) have significant contribution to GDP (Y) along with the 

amount of the capital invested. 

We thus get the following marginal productivities with respect to capital, Px 

andMx: 

ay =0.09· 
aK ' 

aY aY - = 0.02; and -- = 0.07 
aPx aMx 

It seems to reveal that manufacturing export has greater marginal contribution to 

economy's output than primary export. Moreover, aY JaMx is statistically significant, 

whereas aY!aPx is not. Results seem to answer the question that how the scarce 

resources are to be distributed efficiently to increase productive capacity of the 

economy of Bangladesh among primary export and manufacturing export sectors. The 

factor productivity in manufacturing export sector being greater, productive capacity 

of country would be enhanced if greater share of scarce resources is directed towards 

manufacturing export sector. 

2.6 Concluding Remarks: 

Inference drawn from the study of this chapter contradicts the findings of both 

Rahaman(1993) & Begum et el(1998) in favour of export-led growth hypothesis but 

supports the findings of Nath(1997) that "there has not been found causal relation in 

any direction". This study with an extended data-set upto 1999 seems to indicate that 

after a considerable period of almost two decades since the adoption of export-led 

growth strategy through economic liberalisation policy, the situation has not changed 

from the position that was observed by Nath upto the period of 1992. 
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The positive changes in development econom1c indicators along with the 

result obtained by this study provide the conclusion that greater emphasis in 

allocating national resources to export sector may prove to be counter productive. 

Michael's finding in this direction may be useful in explaining the present situation of 

Bangladesh. Thus an alternative strategy for structural transformation. rather than 

export-led growth strategy is needed, at least for a short-run period, for continuance of 

the progress of the development edndeavour as long as the minimum level of 

development , as suggested by Michael , has not been achieved. Since a conducive 

minimum level of development is pre-requisite to export-led growth strategy for an 

underdeveloped country like Bangladesh, allocation of resources should have been 

directed to achieve that level. 

The weak positive interdependence between industrial output to manufactured 

exports possibly suggests that the industrial base of the country has not matured 

enough to induce export. On the basis of the results of this research it would be 

difficult to conclude that in the absence of serious development initiatives, exports in 

Bangladesh will play a leading role in transforming the nation's economy. However, 

with respect to the alocative justice of scarce resources in order to enhance productive 

capacity, the study shows that the marginal productivity of manufacturing export 

being more than the primary export, greater share of resources should be allocated to 

promote manufacturing export rather primary export. 


