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The study explores the causal relationship among export instability, income terms 
of trade instability and economic growth in India. By using the cointegration test 
and the vector error correction model for the period 1960 to 2008, the study 
demonstrates that there exists a long run equilibrium relationship among export 
instability, income terms of trade instability, investment and economic growth. 
Both in the short run and the long rum the Granger causal flow is uni-directional 
from export instability and income terms of trade instability to economic growth 
and investment. The findings of the study suggest that there is a need to build up 
foreign exchange reserves in India in order to smoothen out fluctuations in export 
earnings in the short run. A long run strategy may involve government efforts to 
diversify export base of the country. 
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1. Introduction 

The centrality of trade to economic growth and development is now 
beyond dispute. With the evolution of development economics since 
the 1950s a vast body of knowledge has accumulated assigning a 
phenomenal role to trade in the development process. But the capacity 
of trade to engineer growth in developing countries has increasingly 
been undermined by the debilitating effects of fluctuations in export 
earnings. Developing countries export mainly primary products, which 
are characterized by lower price and income elasticities of demand and 
supply than manufactured products. Moreover, a limited number of 
commodities (in some cases only one or two) constitute total exports, 
exposing the countries to the vagaries of a highly volatile international 
economic environment. Finally, the direction of trade is concentrated 
in favor of developed countries, and cyclical movements in these 
countries are promptly transmitted to less developed countries. 

The stable flow of exports and the resulting stable income flows 
provide the basis for a stable growth for any economy. Exports not 
only ease the pressure on the balance of payments but also create 
employment opportunities and can increase intra-industry trade.  
While exports help the country to integrate in the world economy and 
reduce the impact of external shocks on the domestic economy, 
fluctuations in export revenues lead to macroeconomic instability. 
Since developing countries import most of their capital goods and 
because technical progress in these countries tends to be of the 
embodied variety, sustained ability to import, which is partly a 
function of stable export earnings, is crucial to sustained economic 
growth. Even when imports are not emphasized as a source of 
technical progress, it is still the case that developing countries import 
most of their crucial production inputs. Decreased export earnings or 
fluctuations in export earnings imply inability to import these inputs 
or inability to import them at the time when needed during the 
production process. Therefore, stability and growth of export earnings 
will have a strong impact on economic growth. 
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There exists a large and growing body of literature on the existing 
relationship among the variables like real GDP, real investment, 
export instability, income terms of trade instability and the terms of 
trade instability within and across the countries of almost all the 
regions. Effects of export instability on economic growth have been 
extensively analyzed [see Brempong (1991), Fosu (1992), Love (1992), 
Tariq and Qazi (1995) Ghirmaya et.al.,(1999), Sinha (1999), Afxentiou 
and Apostolos (2000) and  Kaushik et.al., (2008)].  All these studies, 
except for Tariq and Qazi (1995) and Kaushik et.al., (2008) analyze the 
effects of export instability on economic growth for groups of 
African, South Asian, East Asian and Pacific countries, and developing 
countries in general. The results invariably show a negative 
relationship between export instability and economic growth. Tariq 
and Qazi (1995) analyze the causes of export instability in Pakistan 
over the period 1969 to 1991. They attribute it to the concentration of 
exports on a few commodities, fluctuations in export quantities and 
limited number of export markets.  Ghirmaya et.al.,(1999) find that 
export and income terms of trade instability have long run 
relationships with output. For most countries in their sample, 
instability in the income terms of trade is negatively related to output 
while the results for export instability are mixed. With respect to 
causality it seems that export instability and income terms of trade 
instability play a causal role in the development process.  Kaushik 
et.al.,(2008) examine the relationship among export instability, 
economic growth and gross fixed capital formation for India.  The 
results show that export instability affects economic growth and 
causes economic instability. This finding for India is similar to that of 
Sinha (1999) for Asian countries including India. The objective of this 
study is to investigate the causal relationship among export instability, 
income terms of trade instability and economic growth of India over 
the period 1960 to 2008.  The study uses the multivariate Johansen 
cointegration and vector error correction model (VECM) approaches.  
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Rest of the study is organized as follows: section II describes the 
methodology and data sources; results of the study are presented in 
section III and finally, section IV concludes the study with some 
policy implications. 

 

2.Methodology 

2.1.Theoretical Model1 

There are three possible channels through which export instability can 
affect economic growth; through its effect on output, the level of 
investment, and the level of imports. Export instability can directly 
affect economic growth by creating distortions, thus creating losses in 
output, and can directly affect output by affecting the level of 
investment, and hence capital accumulation, as well as by affecting the 
flow of imports into the domestic economy (by creating import 

instability). Hence, economic growth )(Y , investment )(INV , export 

instability )(XI and import instability )(MI are the four economic 
variables involved in these relationships. We formulate the following 
vector of these four variables: 

),,,( MIXIINVYZ =                                                        (1) 

The size of export revenue a country accumulates does not in itself 
reflect its capacity to finance imports. This is because the capacity to 
import depends not only on the level of foreign exchange availability 
but also on the level of import prices. An improved measure of the 
capacity to import is better reflected by the income terms of trade 
(ITT), which is derived by multiplying, the real export value by the 
terms of trade. A rise in ITT indicates that a country can obtain a 
larger volume of imports from the sale of its exports. By the same 
token, income terms of trade instability (ITTI) is a better measure of 
import instability linked with export instability. Therefore, to 

                                                             
1 The theoretical model is mainly based on Ghirmaya et.al., (1999). 
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investigate the relationship between export instability, income terms of 
trade instability, investment and economic growth, vector (1) is 
modified as: 

),,,( ITTIXIINVYZ =                                                       (2)    

where Y , INV , XI  are the same as in (1) but ITTI  represents the 
instability of the income terms of trade. Gross domestic product 
(GDP) is used as a measure of economic growth and gross fixed 
capital accumulation is used as a proxy for investment. Both GDP and 
Investment are measured in real units using implicit GDP deflator 
with base 2000. Both these variables are also modeled in natural 
logarithms. The export variable is measured by real export earnings, 
these are obtained by adjusting the nominal export values by an export 
price index. The income terms of trade is calculated using the ratio of 
export price index to import price index and multiplying by real export 
earnings. Data for all the time series have been collected from the 
International Financial Statistics (IFS), World Development Indicators (WDIs), 
the World Bank. The study uses annual time series data for the period 
from 1960 to 2008 for India.  

Over the years, researchers have used various methods to measure 
instability. However, the present study follows Basu and McLeod 
(1991), Tariq and Qazi(1995) and Ghirmay et al., (1999) to measure 
instability. Thus, the instability variable is obtained from the following 
regression  

tt
utX ++= 10)log( αα                                                   (3) 

where t
X  is the variable for which the instability is to be estimated, t is 

the time trend and t
u  is the error term. Equation (3) is estimated by 

the least squares method and the instability measure is then obtained 
as squared deviations from the estimated exponential time trend. The 
instability values for export revenue, and the income terms of trade for 
India are derived using this technique. 
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2.2. Cointegration Test 

Since macroeconomic time-series data are usually non-stationary 
(Nelson and Plosser, 1982) and thus conducive to spurious regression, 
we first test for stationarity of time series.  For this purpose, an 
augmented Dickey-Fuller (ADF) test is commonly used. However, the 
ADF unit root test is known to lose power dramatically against 
stationarity alternatives with a low order MA process: a 
characterization that fits well to a number of macroeconomic time 
series. Consequently, along the lines of ADF test, a more powerful 
variant is the Dicky-Fuller Generalized Least Square (DF-GLS) de-
trending test proposed by Elliott, Rothenberg and Stock (ERS, 1996). 
This test is similar to an Augmented Dickey-Fuller test, but has the 
best overall performance in terms of small-sample size and power, 
dominating the ordinary Dickey-Fuller test. Therefore, to check the 
stationarity of variables, the study has used the DF-GLS test. 

The econometric framework used for analysis in the study is the 
Johansen (1988) and Johansen and Juselius (1990) Maximum-
Likelihood cointegration technique, which tests both the existence and 
the number of cointegration vectors. This multivariate cointegration 
test can be expressed as: 

tktkttt
vZKZKZKZ +++++= −−−− µ12211 .....                           (4) 

Where, 

 ),,,(
ttttt

ITTIXIINVYZ = i.e., a 4 x 1 vector of variables that are 
integrated of order one [i.e. I (1)] 

=µ   a vector of constant  and 

=
t

v a vector of normally and independently distributed error term. 

 Equation (4) can be reformulated in a vector error correction model 
(VECM) as follows: 

ttktkttt
u+ΠΖ+∆ΖΓ+⋅⋅⋅⋅⋅⋅+∆ΖΓ+∆ΖΓ=∆Ζ −−−−−− 1112211                   (5) 



The Romanian Economic Journal   

 

Year XIV, no. 39                                                                          March 2011 

31 

where Γi= (I – A1 - A2…..-Ak) (i= 1,2,3…..k-1) and  Π = -(I-A1-A2-
A3…..-Ak) . The Π matrix contains information regarding the long run 

relationships. Π can be factored into 
'αβ where α will include the 

speed of adjustment to the equilibrium coefficients while the β will be 
the long run matrix of coefficients. To determine the number of 
cointegrating vectors, Johansen developed two likelihood ratio tests: 
trace test (λtrace) and maximum eigenvalue test (λmax.).If there is any 
divergence of results between these two tests, it is advisable to rely on 
the evidence based on the λmax test because it is more reliable in small 
samples (see Dutta and Ahmed, 1997 and Odhiambo, 2005). 

 

3.1. Results and Discussion 

The first step in cointegration analysis is to test the unit roots in each 
variable for which we apply the DF-GLS stationarity tests on 

variablesY , INV , XI  and ITTI  for India. The estimated results of the 
DF-GLS tests are reported in table 1.  The DF-GLS test is applied 
both for the level as well as for the first-difference of the relevant 
variables. The results show that unit root test for all the variables fail 
to reject the null hypothesis of non-stationarity at level i.e., all the 
variables are non-stationary at level. However, the null hypothesis of 
non-stationarity is rejected at the first-difference level, implying that all 
variables are first-difference stationary. This implies that all the series 
are integrated of order one I (1). 
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Table 1 

DF-GLS Unit Root Tests  

Variable Level 1st 
diffe
rence 

1% 5% 10% Decision Order of 
integration 

Y -0.32 -4.99 -3.77 -3.19 -2.89 Non-
stationary 
at level but 
stationary 
at 1st 
difference 

I(1) 

INV -1.22 -5.55 -3.77 -3.19 -2.89 Non-
stationary 
at level but 
stationary 
at 1st 
difference 

I(1) 

XI -1.07 -4.79 -3.77 -3.19 -2.89 Non-
stationary 
at level but 
stationary 
at 1st 
difference 

I(1) 

ITTI -2.18 -7.83 -3.77 -3.19 -2.89 Non-
stationary 
at level but 
stationary 
at 1st 
difference 

I (1) 

 

In order to determine appropriate lag length to be used in the 
cointegration test we use two criteria namely the Akaike Information 
Criterion (AIC) and the Schwarz Bayesian Criterion (SBC). Appendix 
Table A1 presents results for selecting the lag length for India. The 
results show that the optimal lag length is 1 as measured by both AIC 
and SBC criteria. 



The Romanian Economic Journal   

 

Year XIV, no. 39                                                                          March 2011 

33 

After determining the optimal lag length the next step is to perform 
the co-integration test. The Long run relationship among all the 
variables i.e. Y, INV, XI, and ITTI has been investigated using the 
Johansen technique. Its ability to capture the properties of the time 
series, to produce estimates of all possible cointegrating vectors, and 
to provide test statistics for the number of cointegrating vectors are 
among other reasons for choosing this technique. From the results 

reported below in table 2 it is observed that both trace statistic )(
trace

λ  

and maximal eigenvalue )(
max

λ  statistics indicate at least one 
cointegrating vector among all the variables (Y, INV, XI, and ITTI). 
Hence we can reject the null hypothesis of no cointegrating vector in 
favor of one cointegrating vector in both test statistics at 1 percent 
level of significance. However, we cannot reject the null hypothesis of 
at most one cointegrating vector against the alternative hypothesis of 
two cointegrating vectors under both the trace and maximum 
eigenvalue test statistics. 



Table 2 

Cointegration Test Based on Johansen’s Maximum Likelihood Method 

 Null 
Hypothesis 

Alternative 
Hypothesis 

  Critical values 

λtrace rank tests  Eigen values λtrace rank value 95% P-values◦◦ 

H0: r=0 H1: r=1  0.539726 69.69621*** 54.07904  0.0011 

H0: r=1 H1: r=2  0.310983 33.22736 35.19275  0.0803 

H0: r=2 H1: r=3  0.215222  15.72038  20.26184  0.1879 

H0: r=3 H1: r=4  0.088005 4.329691  9.164546 0.3652 

λmax rank tests   λmax rank value   

H0: r=0 H1: r=0 0.539726  36.46885***  28.58808  0.0040 

H0: r≤1 H1: r≥1 0.310983 17.50699  22.29962  0.2043 

H0: r≤2 H1: r≥2 0.215222  11.39068 15.89210  0.2242 

H0: r≤3 H1: r≥3 0.088005 4.329691  9.164546 0.3652 

Normalized Cointegrating Coefficients 
       Y = 6.324 +   1.189INV -    1.219XI -   1.547ITTI  
              (4.543)     (5.556)***   (1.925)*     (5.371)*** 

◦◦  MacKinnon_haug_Michelis (1999) p_values 
Trace test indicates 1 cointegrating equation at 1 percent significance level. 
Max-eigenvalue test indicates 1 cointegrating equation at 1 percent significance level. 
***Significance at 1% level 
**Significance at 5% level 
*Significance at 10% level 
 



The cointegrating equation given at the bottom of the table 2 is 
normalized on economic growth just to get meanings from the 
coefficients. The coefficient of INV is significant at 1 percent level 
and it carries the expected positive sign. Thus we may say that 1 
percent increase in INV brings about a 1.189 percent increase in Y in 
India. Increase in investment will lead to an increase in the production 
process which will cause growth in the economy. XI is significantly 
and negatively related with Y such that a one unit increase in XI brings 
about a 1.219 percent decrease in Y of India. This result of the study 
supports the findings of Ghirmaya et.al., (1999), Sinha (1999)  and 
Kaushik et. al.,(2008) for India. All these studies have reported a 
significant negative impact of export instability on economic growth 
of India. Export instability creates income instability, reducing the 
returns on investment that creates instability in production process 
and adversely affects the growth. Finally, the negative sign of the 
coefficient of ITTI also indicates the expected inverse relationship 
between ITTI and Y. As ITTI is significantly affecting Y, so a one unit 
increase in ITTI produces 1.547 percent decrease in the Y in India.  
This result is in line with the findings of Ghirmaya et.al., (1999) that 
there exists a negative relationship between income terms of trade and 
economic growth in India. 

 

3.2. Causality Tests 

Engle and Granger (1987) demonstrated that once a number of 
variables (say, xt and yt) are found to be cointegrated, there always 
exists a corresponding error-correction representation that implies that 
changes in the dependent variable are a function of the level of 
disequilibrium in the cointegrating relationship (captured by the error-
correction term) as well as changes in other explanatory 
variable(s).This direction of the Granger (or temporal) causality can be 
detected through the vector error-correction model(VECM) derived 
from the long run cointegrating vectors. Following (Masih and Rumi, 
1997) the study has used the VECM for conducting the short run and 

the long run causal analysis among the four variables. The Wald 
2χ  

tests of the “differenced” explanatory variables gives an indication of 
the “short-term” causal effects, whereas the “long run” causal 
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relationship is implied through the significance or other wise of the t 
test(s) of the lagged error-correction term(s) that contains the long 
term information, since it is derived from the long run cointegrating 
relationship(s). The results for the short run causal relationship among 
the variables i.e., (Y, INV, XI, and ITTI) for India are reported in 
table 3. 

 

Table 3 

Short Run Causality Patterns 

Dependent variable = D (Y)  
    
    Excluded Chi-sq Df Prob. 
    
    D(INV)  4.573356 1  0.0240 
D(XI)  3.086102 1  0.0693 
D(ITTI)  2.93386 1  0.0936 
    
    All  9.689140 3  0.0000 
    
        
Dependent variable = D (INV)  
    
    Excluded Chi-sq Df Prob. 
    
    D(Y)  4.052921 1  0.0441 
D(XI)  2.290011 1  0.0992 
D(ITTI)  2.340658 1  0.0974 
    
    All  7.123969 3  0.0415 
    
        
Dependent variable = D (XI)  
    
    Excluded Chi-sq Df Prob. 
    
    D(Y)  0.874535 1  0.3900 
D(INV)  0.249363 1  0.6246 
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D(ITTI)  0.051077 1  0.8212 
    
    All  1.098060 3  0.6069 
    
        
Dependent variable = D (ITTI)  
    
    Excluded Chi-sq Df Prob. 
    
    D(Y)  0.222350 1  0.6373 
D(INV)  0.455666 1  0.4997 
D(XI)  4.854756 1  0.0152 
    
    All  2.172285 3  0.5374 

 

It is seen from table 3 that there exists a bi-directional causality 
between Y and INV. Thus for investment and economic growth there 
is an evidence of feed back in India. We find that XI and ITTI both 
Granger cause Y but Y does not cause XI and ITTI. This implies that 
a unidirectional causality runs from XI and ITTI to Y and the 
opposite does not happen. This finding supports the contention that 
export instability and income terms of trade instability induce short 
run macroeconomic instability. For real investment as dependent 
variable both export instability and income terms of trade instability 
Granger cause INV but there is no evidence of reverse causality. 
Export revenue instability results in income instability, which makes 
estimation of expected returns on investment difficult, generating risks 
and uncertainty for entrepreneurs. In addition, government revenue is 
often directly linked to export revenue, implying that instability in the 
latter will lead to instability in the former and thus reduced investment 
by governments in infrastructure (Ghirmaya et.al.,1999). It also 
suggests that there is a need to build up foreign exchange reserves in 
India in order to smoothen out fluctuations in export earnings in the 
short run. 
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Finally, export instability Granger causes income terms of trade 
instability and the opposite does not happen.  Therefore a 
unidirectional causality exists between XI and ITTI. This result 
contradicts the finding of Ghirmaya et.al.,(1999) that in the short run 
both XI and ITTI Granger cause each other in India. The short run 
causal analysis reveals the significance of export instability in India as 
it causes all the three macro economic variables. Thus, export 
instability affects investment and economic growth, both directly and 
indirectly, by creating income terms of trade instability in India. 

To examine the stability of long run equilibrium relationship and long 
run causality patterns among the variables of the study we look at the 
sign and significance of error correction term (ECT) in the estimated 
VECM. The results are reported in table 4. The coefficient of the ECT 
in economic growth equation carries the expected negative sign and it 
is statistically significant at 1 percent. It shows that RI, XI, and ITTI 
Granger cause economic growth in the long run in India. 
Furthermore, it also indicates that the long run equilibrium 
relationship in case of economic growth variable is stable and 
whenever there is any disturbance in the system in the long run, in 
every short run period i.e., in a year almost 12.5 percent correction to 
disequilibrium will take place. 
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Table 4 

Long Run Causality Patterns 

 DL 
(RGDP) 

DL (RI) D (XI) D (ITTI) 

Constant 0.333 
(4.223)*** 

0.057 
(0.164) 

0.257 
(1.815) 

-0.072 
(-0.128) 

 

ECT (−1) 

 
-
0.125748**
* 
[-9.1320] 

-0.021741** 
[-2.02830] 

0.000114 
[ 0.54956] 

0.000738 
[ 0.88876] 

R2 0.83126 0.790762 0.292841 0.281286 

Adjusted R2 0.800091 0.772739 0.255969 0.263313 

S.E of Regression 0.028889 0.052094 0.001589 0.006361 

F-Stat 10.191951 8.316788 2.508595 2.324986 

    Diagnostic Tests                                      χ²  (p values are in the 
parenthesis) 
 

Serial Correlation 
(Breusch–
Godfrey serial 
LM 

1.125(0.583
) 

0.641(0.689
) 

0.327(0.852
) 

1.612(0.236
) 

Heteroscedasticity 
(White 
Heteroskedasticit
y Test) 
 

0.074(0.905
) 

0.467(0.762
) 

0.744(0.512
) 

1.113(0.257
) 

Normality 
(Jorque-Bera) 

0.341(0.794
) 

0.584(0.697
) 

0.897(0.441
) 

1.483(0.246
) 

AR.Cond. 
Heteroscedasticity 
(ARCH LM  
Test) 
 

0.124(0.728
) 

0.924(0.617
) 

0.059(0.914
) 

1.374(0.265
) 

Note:  t-values given in parenthesis with, ***, **,  *, indicate significance at 1 percent, 
5 percent and 10 percent probability level respectively. 
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The coefficient of the ECT in investment equation also carries the 
correct (negative) sign and it is statistically significant at 5 percent 
level, which implies that Y, XI and ITTI are all causing investment in 
the long run. Moreover, it also corresponds to the stability of the 
system and nearly 2 percent correction occurs to disequilibrium in the 
system every year to restore the equilibrium position. The coefficients 
of the error correction terms (ECTs) in export instability and income 
terms of trade instability equations not only have positive sign but they 
are also statistically insignificant .The positive sign with the 
coefficients of the ECTs indicates that   the long run systems for these 
variables are unstable and there is no evidence of feedback. 
Furthermore, economic growth and investment do not Granger cause 
any of these two variables in the long run. Thus, external instability 
influences internal variables such as output and investment in India 
and the opposite does not happen. This result is in accordance with 
the typical small country case that is greatly affected by the world 
market situation but it is unable to influence the external trading 
relationships. Finally, the study uses some diagnostic tests which 
involve χ² tests for the hypothesis that there is no serial correlation; 
that the residual follow the normal distribution; that there is no 
heteroscedasticity; and lastly that there is no autoregressive conditional 
heteroscedasticity. Table 4 also contains the results for all these tests, 
in all the equations the diagnostics suggest that the residuals are 
Gaussian as the Johansen method presupposes.   

 

4. Conclusion and Policy Implications 

The basic purpose of the study is to examine the causality patterns 
among export instability, income terms of trade instability and 
economic growth in India. For this purpose Johansen cointegration 
technique and vector error correction model are applied to the annual 
data for the variables real GDP, real investment, export instability and 
income terms of trade instability over the period 1960 to 2008.  
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The results of the study show that there exists a long run relationship 
among economic growth, real investment, export instability and 
income terms of trade instability in India. In order to discover the 
direction of influence in the short run and the long run among the 
variables of the study, we have applied vector error correction model 
framework. The results indicate that in the short run both the 
economic growth and real investment Granger causes each other while 
a uni -directional causality runs from exports instability and income 
terms of trade instability to economic growth and real investment . 
For export instability and income terms of trade instability the study 
finds uni-directional causality from the former to the latter and 
absence of reverse causal pattern. In the long run a reverse causality is 
found between economic growth and investment. Export instability 
and income terms of trade instability are found to be independent of 
each other, however both these variables Granger cause economic 
growth and investment in India. 

The specific policy recommendations of the study are as follows: firstly, 
as export instability has negatively affected economic growth in India, 
there is a need to reduce reliance on the exports of a few primary 
commodities, and rather exports should be diversified by increasing 
the share of non-traditional exports; secondly, there is a need to increase 
savings as a precautionary motive. As export instability creates income 
instability which affects investment, domestic savings will sustain the 
levels of the investment which will stabilize the growth path; thirdly, 
the findings of the study suggest that both economic growth and 
investment are highly correlated. Thus on one hand, increase in 
investment will lead to production of more goods which will cause 
growth in the economy and on the other hand, economic growth will 
guarantee increase in investment and promote exports. 
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Appendix 

Table A1  

Lag Length Criteria 

 

 

 

 

 

 

                          
*Indicates lag order selected by the criterion 

                                  AIC: Akaike Information Criterion 

                                  SBC: Schwarz Bayesian Criterion 

 

 

Lag AIC SC 

0 -17.83876 -17.67817 

1 -24.20044* -23.39748* 

2 -23.80206 -22.35673 

3 -23.68046 -21.59276 

4 -23.45773 -20.72767 


