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Abstract

Exports are considered as viable mode of integration for the 
developing economies into world economy. It is imperative for 
developing countries to concentrate in those sectors in which they 
possess comparative advantage. Textile industry is an important 
industry and is considered vital for the developing economies due to its 
labour-intensive and highly export intensive nature. Textile industry is 
one of those sectors that have played pivotal role in the industrial 
development of various economies particularly that of China. 
However, despite possessing almost equal resources and the strength 
in textile industry that of China, India's performance in textile trade is 
dismal.  Therefore, the present study made an endeavour to find the 
main determinants of exports and their impact on textile exports of 
India. The determinants that have been taken are FDI, productivity, 
capital intensity, exchange rate and MFA phase-out. In this study 
vector error correction model (VECM) and Granger-Causality test has 
been applied to achieve the said objective. 
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 Introduction

Higher export growth allows the country to gain from economies of 
scale as the inclusion of international market to domestic market is 
seen to permit large scale operations than does domestic market alone 
(Kunst & Marin 1989). The export led growth is highly appreciated 
economic model in emerging markets, because it provides the 
opportunity to grow via increased integration with the world economy 
(Macmillan, et al. 1999). Hence more and more emerging economies 
are striving in international market to capture maximum market share. 
In recent past, China has adopted assertive manufacturing export 
policy and had become leading manufacturing exporter in the global 
economy. And more importantly China had first captured the world 
market through labour-intensive exports particularly textiles and 
clothes and later had moved towards high tech exports. On the other 
hand India's manufacturing exports performance had remained in 
dismal position, in 2013 India contributed just 6.8 percent in world 
textile trade on the other hand China contributed 34 percent. It 
indicates the under development of Indian textile manufacturing 
industry viz-a-viz China. 

 Textile Industry had played a jump-starter role in the 
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industrial development of industrialisation economies.  The 
low technology and capital requirement allows this industry 
to accommodate vast number of people.  Apart from 
creating employment, exports are the chief feature of this 
industry (Haque & Thaku, 2015). However, despite being 
such a strategic industry for developing countries to 
accelerate their industrial development, not all of the 
developing countries endowed with relatively cheap labour 
have equally being successful in exporting labour intensive 
garments and textiles (Khindoker & Kalirajan 2012). The 
dismal position of Indian textile trade is cause of worry for 
India as it possesses comparative advantage in this sector.   

 Against this backdrop, the present paper will try to 
study the relationship between textile exports of India and its 
various determinants. The variables that have been 
frequently mentioned in previous studies as prominent 
determinants (FDI, Productivity, Capital Intensity, MFA & 
Exchange Rate) of exports have been studies in this paper. 
To study the relationship among variables Vector Error 
Correction Model (VECM) and Granger-Casualty Test has 
been used. 

Theoretical Framework 

 Textile industry has played crucial role in both 
developing and developed economies. From UK to Japan it 
has played jumpstarted role in the industrial development.  
Being crucial for economy in terms of employment 
generation and in earning foreign reserves through exports 
the leadership of textile trade in the world economy has 
remained always apprehension for many countries (Lim 
2003). The leadership of the textile trade has witnessed 
frequent changes throughout history, because textile 
industry is very sensitive to cost rises. This is the reason; low 
income economies with abundant required resources have 
always dominated the world textile trade.  The export 
feature of textile industry is one of the most important 
features of this industry especially for developing 
economies, as it provides opportunity to developing 
economies to integrate into world market through exports 
(  Exports are being Mcmillan, Pandolfi & Salinger 1999).
seen as viable options because of two reasons, first, export 
success is way to economic performance and second, it is 
important step in internalisation process (Majocchi et al, 
2005).

 Exports being the chief feature of the textile 
industry, it becomes highly relevant to study the relationship 
between textile exports and its various determinants. The 
port performance of textile industry of India has remained 
exclusively dependent on the low labour cost and that will 
not be sufficient after the MFA phase out to compete in 
international market (UNCTAD 2005:42). In promoting 
exports foreign direct plays vital role, it has been 
acknowledged by many previous studies that FDI played an 

important role in export performance of host economy.  As 
firms from developing economies seek to expand their 
export to world market they face immense difficulties in 
setting of network distribution, keeping close touch with 
rapid changes in customer tastes, mastering the 
technicalities of industrial norms and safety standards and 
building up new product image (Zhang & Song, 2000 ). 

 Though the global value chain in textile and 
clothing are primary buyer driven, but FDI plays an 
important role at the production stage and foreign affiliates 
dominates textile exports in many developing economies 
(UNCTAD 2005:08). Generally labour intensive exports are 
though as of intra-firm trade but great part of them is arms-
length transaction between MNC's and indigenous host 
firms (Zhang & Markusen 1999). FDI does not have only 
direct effect on export trade rather it does have indirect 
impact on local firms by increasing competition and also it 
can force them to adopt modern means of production that 
could ultimately lead to enhancing competitiveness of local 
firms (Zhang & Song 2000). Attracting FDI in labour-
intensive industries in developing economies is a viable 
strategy of market liberalisation and a way of jump-starting 
labour-intensive export oriented economic strategy in the 
absence of sufficiently high domestic savings and 
investment (Mcmillan et al, 1999). China has managed to 
realise its comparative advantage in labour intensive sector 
through attracting foreign investment especially in coastal 
areas. The presence of foreign manufacturers in textiles had 
made China able to engage in full package production and 
made it relatively easy for companies from Japan, Europe, 
and the US to source reliably complete garments from 
Chinese factories (UNCTAD, 2005:25). 

 It has been found by many studies that the more 
productivity tend to export more, because of their requisite 
technologies and skills these firms are more competitive in 
international market. The arguments linking export-
orientation positively with productivity are related to 
increasing return to scale or increasing returns to 
entrepreneur efforts with exposure to foreign competition 
(Aw & Hwang 1995). In addition to this, the uncertainties in 
international market hamper the firms to enter into foreign 
market and only those firms are able to conquer these 
obstacles who invest substantially in their R&D so to 
enhance productivity (Wakelin 1998). There is not only one 
way causality running from productivity to exports rather 
the export-led growth models stress that exports are key 
factor in enhancing the productivity (Kunst & Marin 1989). 

 The decision to explore the foreign markets 
compels host country firms to adopt modern means of 
production. The export markets can be more competitive 
than domestic markets and makes it difficult for less 
productive firms to enter into foreign market. FDI is 
considered one of the vital means to improve productivity in 



17www.pbr.co.in

Volume 8, Issue 8, February 2016

host economy. Inward FDI is associated with the 
introduction of additional capital and new production and 
managerial skills that have direct effect on productive 
efficiency (Liu, et al. 2001). FDI does not only have direct 
impact on exports rather it contributes to exports through 
externalities or indirect effect also. However, it has been 
asserted by some that though the productivity of firms that 
receive FDI will increase but it can also lead to decline in 
overall productivity. As Aitken and Harrison (1999) argue, 
that the entry of foreign firms producing for the local market 
can draw demand from local firms, causing them to cut 
production and hence it could lead to net decline in 
productivity. After founding mixed result on export and 
productivity it would be highly useful to find out does 
productivity cause textile exports in India? Following the 
Kunst and Marrin (1989), productivity has been measured as 
output per worker.  

 Exporters have larger and higher capital intensity 
than non-exporters (Soderborn 2003). Head and Ries (1999) 
have found that capital intensity has significant positive 
impact on manufacturing exports of Japan. Wakelin (1998) 
has reached on similar conclusion that capital intensity has 
positive and significant impact on exports. Capital intensity 
can be taken as proxy for the sophisticated technology and 
means of production that leads to better quality and higher 
productivity. It has been mentioned that in modern day 
knowledge economy, innovation, design and quality are 
important factors to survive in international market. In  
eclectic paradigm theory Dunning (1988) has asserted that 
in order of firms of one nationality to compete with those of 
another by producing in latter's own countries, they must 
possess certain advantages specific to their nature of their 
ownership.  As has been asserted by UNCTAD (2005:08) 
that after MFA phase out Indian textile exports cannot 
survive merely on basis of low labour cost it must adopt new 
means and technologies of manufacturing.

 However, on the other hand many studies have 
found that capital intensity has no significant impact on 
exports and some came to conclusion that it actually has 
negative impact on exports. Human capital intensity tends to 
have positive and significant impact on exports while 
physical capital intensity has weak negative relationship 
with exports (Branson, 1971).  Ma et al (2014), have found 
that exporters have lower capital intensity than non-
exporters. Providing the mixed results from earlier literature 
on the relationship between capital intensity and export 
behaviour, it will be highly imperative to include capital 
intensity as determinant of exports. The capital intensity has 
been calculated by following (Minetti & Zhu 2011; Rastogi 
& Swahney, 2013), as the fixed assets per worker.       

 Though export feature of textile industry is most 
critical for low income economies, but the high income 
economies have always remained worried of the rise of 

textile trade from low income economies. This is the 
reasons, despite the advocacy of free trade by western 
developed economies textile has remained outside the 
normal ambit of GATT and WTO agreement until 2005. 
Western economies had played an important role in the 
development of the textile trade in particular regions 
through preferential treatments and restrictions. After the 
World War II, Japan was first Asian economy that benefited 
from the preferential treatment of the US and soon Japan 
became leading textile exporter to the US. But in 1960 
various restrictions were put on Japan through various 
agreements (VER, STA, and LTA) to limit its exports to the 
US market. At the same time when limits were imposed on 
Japan, East Asian economies were provided preferential 
treatments in textile trade. Later East Asian were also 
brought under the ambit of restrictions by enacting the MFA 
(Multi-Fibre Agreement) in 1974 and finally that was 
abolished in 2005 and first time textile trade entered into free 
competition. 

With the abolition of MFA it has been argued by 
many studies that the biggest beneficiaries of textile trade 
would be China and India but the magnitude of benefits may 
vary (UNCTAD 2005:28). Given the sheer size of their 
economy, resources and cheap labour these two economies 
are far ahead of other economies. The abolishment of the 
MFA has begun the next era in the textile trade and it 
addition to this it will result in more FDI inflows in China 
and India to take benefits of cheap labour. Seyoum (2010) 
asserted that if developing economies would have not been 
subjected to quotas in major textile importing economies, 
then these economies would have expanded their 
international textile trade dramatically. Since India has a 
natural comparative advantage in cotton and cotton base 
fibre, abolition of the MFA has implicit potential to benefit 
India's cotton industry as well as cotton based textile and 
clothing sector (Elberi et al, 1998).  

 Though exchange rate uncertainty has been shown 
to have affected trade flows between counties and sectors, 
but it has had both positive and negative effect in different 
studies (Oskoee & Hegerty, 2009). The exchange rate or in 
other words the value of domestic currency viz-a-viz other 
foreign currencies have been seen as effective instrument to 
induce exports. By keeping the value of domestic currency 
low as compare to currencies of other countries makes the 
domestic goods cheap in international market. Managing 
exchange rates or devaluing domestic currency has been 
effective tool used by China to promote its exports, and this 
policy has attracted lots of criticism from other economies 
particularly from the USA. Oskoee and Hegerty (2009) have 
found that exchange rate uncertainty affected trade flows 
between USA and Mexico only in short-run.  Thorbecke and 
Zhang (2009), while measuring the impact of appreciation 
in RMB on labour intensive exports from China; it has found 
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that appreciation in RMB would reduce labour intensive 
exports. 

Data and Methodology

 Quarterly seasonally adjusted data have been taken 
for the period of Q1:2000 to Q4:2012, consists of total 52 
observations. The data has been collected from various 
sources, foreign direct investment is textiles and exchange 
rate has been collected from CEIC data base.  Textile exports 
have been derived from WTO comtrade with annual figures 
and data on textile production, assets and employment have 
been derived from Annual Industries Survey of India. As 
non-availability of high frequency data on national accounts 
is one of the big hurdles faced by the researchers working 
with time series data. To cope with this issue researchers 
suggest different econometric methods in order to convert 
low-frequency data into high-frequency time series data 
(Rashid & Jehan, 2013). In this paper to convert low 
frequency data into high frequency data, in case of textile 
production, assets and employment, Chow-Lin (1971) 
method has been applied in R software.  Chow-Lin method 
had been preferred over other simple disaggregation 
methods, because of its multivariate nature as it identifies a 
linear relationship between quarterly observations of a 
variable and related monthly series (Rashid & Jehan 2013).  

 In order to calculate the various determinants of the 
textile exports from India a system of structural equations 
i.e, Vector Autoregressive Model (VAR) has been 
employed. In recent years, VAR has become the most 
popular tool for empirical macro-econometrics. Despite 
having roots in stationary data, the popularity of VAR is 
attributed to the theoretical developments in analysis of non-
stationary data exhibited by many economic time series 
(Wei 2010:77). While criticizing the exogeneity assumption 
of simultaneous equation models (SEM), in 1980 Sims 
advocated VAR as alternative to SEM, in VAR models often 
all observed variables are treated as a priori endogenous 
(Lutkepohl, 2001).

  If variables are found to be stationary at first 

difference I(1) and not at level I(0),  then to capture the long-
run relationship among non-stationary variables Johansen 
co-integration test would be employed. Again if variables at 
I(1) are stationary and potentially co-integrated,  the level 
form of VAR may not be the most useful representation and 
then vector error correction model (VECM) would be 
employed, that is observationally equivalent with original 
VAR with new form facilitates estimation and hypothesis 
(WEI 2010:78). To capture the causality among variables 
VAR Granger-causality has been used. 

If all the variables are treated as endogenous, the original 
VAR will be estimated as: 

p Y = C+� A Y +BD +t  i=1 i t-i t t

Where the vector Y can be set as Yʹ = (FDI, Exp, Cap, Prd)

The exogenous variable such as MFA and Exg, are included 
in D If there any co-integration among the levels of these t. 

variables VAR model can be transformed in VECM: 
p-1 ∆Y = C + П +�  П ∆Y +......+BD + t t-1 i=1 i t-1 t t

FDI= Foreign Direct Investment, Exp = Textile Exports, 
Cap = Capital Intensity 

Prd = Productivity, Exg = Exchange Rate, MFA = MFA 
Phase out 

Analysis and Interpretation 

1. Model Estimation

a. Unit Root

 Before estimating VAR system, all variables have 
to be tested for the stationary and also to ensure that all 
variables entered into VAR are integrated at same order. In 
order to check the stationary of the variables Augmented-
Dickey Fuller test has been employed. The result of the test 
are summarised in table (1). The variables have been taken at 
their log values except MFA phase-out that is on binary 
nature. It has been found that all variables are non- stationary 
at level I(0) and stationary at first difference I(1) at five 
percent significance level. 
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b.   Lag Length

  It is necessary to specify optimal  lag length, as too few lags 
means that regression residuals does not behave like white 
noise processes and too many lags reduces the power of the 
test to reject the null hypothesis of unit root (Enders 
2014:216). To define optimal lag length Eviews software 
contains function of lag selection criteria. The result of lag 
selection criteria is given in table (2), the table offers various 

options to choose one. The “*” represents the desirable lag 
length, according to Schwarz information criterion(SC) 
optimal lag length is 1 and rest options shows optimal lag 
length 4. Though it is desirable to choose lowest possible lag 
length, in this case that is 1, but the model suffered from 
serial correlation so to remove serial correlation model has 
been regressed on 4 lags. 

c. Residual tests 

 The desirable VAR model must qualify the various 
residual tests. The prominent among them are AR stability 
test, Serial Correlation, Normality and Heteroskedasticity. 
The model has been first checked for AR stability test and 
the result has been provided in Fig (1). The model has been 
found stable as all the dots lies inside circle, it means that all 
the modulus values are less than one and we can go for 

further analysis. Residuals have been also checked for serial 
correlation, normality and heteroskedasticity tests. LM test 
has been applied for serial correlation. The null hypothesis 
that there is no serial correlation has been accepted at 5 
percent level of significance with P value of 0.4090. Model 
has also satisfied the normality and heteroskedasticity test at 
5 percent level of significance with respective P values of 
0.3146 of Jarque-Bera test for normality and 0.7488 
respectively for heteroskedasticity. 

Fig1:  Inverse Roots of AR Characteristic Polynomial
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Co-Integration and Granger-Causality Test

As it has been found that variables are integrated at I(1), the 
next step is  to check whether variables are co-integrated. 
Variables are said to be co-integrated if they have long-term 
or, equilibrium relationship between them (Gujarati et al 
2014:805). For the said purpose Johenson co-integration test 
has been applied and results have been reported in table (3). 
The null hypothesis that there is no co-integration has been 

rejected and it has been found that there are two co-
integration equations. This indicates that there is causality 
between textile exports, FDI, and other variables at least in 
one direction. After finding causality between variables, 
next logical step would be to check the direction of causality 
and long-run and short causality. For direction of causality 
VAR Granger-Causality test has been carried out and for 
short and long run relationship vector error correction has 
been employed. 

VAR Granger-Causality has used to test the directional 
causality. The Granger-Causality test is a statistical 
hypothesis for determining whether one time series is useful 
in forecasting another (Granger, 1969).  The results of 
granger-Causality test has been summarised in table (4). It 
has been found that FDI does not cause exports, but the 
productivity and capital intensity have significant impact on 
exports at one percent significance level. It has been also 
found that FDI is caused only by Capital Intensity at five 

percent significance level. Capital intensity is caused by 
exports and productivity at five percent level and by FDI at 
one percent level. FDI does not cause productivity while 
capital intensity and exports causes productivity at five 
percent and one percent significance level respectively.  The 
direction causation between exports and productivity has 
important implication for the way industrial policy can 
stimulate productivity growth (Kunst & Marrin 1989). 
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VECM

Though the co-integration approach confirms the long run 
relationship among variables, but it does not provide any 
useful information regarding short run dynamics in system. 
The co-integration approach assumes the short run process 
are not well defined across agents, goods and time, differing 
forms of expectations, learning, habits and dynamics 
adjustments (Burkee and Hunter, 2009:70). Therefore, it is 
desirable to use vector error correction model (VECM), 
because it allows us to study the both short run and long run 
dynamics among variables (Wooldridge 2009:645; Ali 
2011:72). In addition to that when co-integration relation are 
present in system of variables at I(1), the VAR form is not 
convenient model setup, in this case specific 
parameterization that support the co-integration structure 
should be used and that is called VECM (Lutkephol 
2004:87). 

The results of the VECM model have been presented in table 
(5). As VECM model presents both long run and short run 
associations it has usually two parts. The first part is C(1) 
that represents the long run associations and second part 
from C(2) to (21) represents short run association, C(19) is 
constant term.  As the first term C (1) represents the speed of 
adjustment to be effective it should be negative and 
significant for the robustness of the model (Khan et al.). In 
addition to this strength of model is necessary to check. The 

2model is believed to be optimal if its R  is high and F-
statistics is significant and Durbin-Watson test must be near 
two. In present model all most all conditions have been 

2 fulfilled as R 0.878, F-statistics is significant at one percent 
level, and Durbin-Watson is 2.32 that is near to two. The 
model has been also tested for autocorrelation, normality 
and heteroskedasticity and it has been found that model does 
not suffer from any of the above problems. 

To check short run association between the textile exports 
and its determinants Wald statistics have been applied.  The 
results of the Wald test have been summarised in table (6). 
The null hypothesis of Wald test is that there is no short run 
causality running from independent variable to dependent 
variables. The null hypothesis has been rejected at five 
percent significance level except in the case of FDI.  There 
runs short run causality from determinants to textile exports 
of India except is case of FDI. The finding is in line with 
earlier study (Sharma, 2000) that FDI in India is market 
seeking rather efficiency-seeking. However, indirectly FDI 
does cause textile exports of India through capital Intensity.  
MFA phase out have also significant impact on exports; it is 
clear that Indian textile manufacturing has benefitted from 
lifting of quotas.  As exchange rate has also shown 
significant on textile exports of India, the falling Indian 
rupees could boost more textile exports from India.   
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Conclusion 

Export led growth is viable option for the emerging 
economies to integrate into world economy. By competing 
in the international market it encourages them to use 
sophisticated technologies and means of production so as to 
improve their competitiveness. However, to enter into 
foreign market emerging economies should concentrate on 
those products in which they possess comparative 
advantage. For India textile industry is an industry in which 
it can become top exporter in world market, as after china no 
country can match the size of resources and man power with 
India. Despite this India has very dismal position in world 
textile trade as compare to China. In this light, the present 
study endeavoured to find out the relationship between the 
determinants of exports with textile exports of India. To 
achieve this objective VECM and Granger causality 
analysis were carried out. 

The paper manages to find out that FDI does not cause 
textile exports in India and the findings consistent  with 
earlier studies that India mostly attracts market seeking FDI 
rather efficiency seeking. However, it was found that 
productivity and capital intensity causes textile exports in 
India significantly both in short and long run and FDI causes 
exports indirectly as it causes capital intensity and 
productivity. It has been also confirmed that there runs bi-
directional causation between exports and productivity and 
between capital intensity and exports, means they cause 
each other. Exchange rate and MFA phase-out has also 
significant positive impact on the textile exports of India. It 
is apparent that India has benefited from the MFA phase-out 
and has confirmed the earlier studies. It will be highly in the 
interest of India to attract efficiency seeking FDI so as to 
realise the comparative advantage in textile industry as 
China has done in recent past.     
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