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A b s t r a c t. This paper examines the cointegration and causal relationships between export,
import, and economic growth in India using quarterly data from 1996:Q2 to 2019:Q2. Stationarity properties of the time series data are investigated using Augmented Dickey Fuller (ADF)
and Phillips-Perron (PP) unit root tests, and the existence of cointegrating relationship is studied
using Johansen’s cointegration test. Finally, the causal relationships between the variables are
examined using Vector Error Correction Model (VECM). The results show that, under both
tests, the time series variables are non-stationary at their levels and are stationary at their first
differences. The Johansen’s cointegration test shows the existence of a long run equilibrium
relationship among the variables. The results from the VECM indicate that there is a unidirectional causal relationship running from economic growth to import in India. This implies that
with an increase in the income of the nation, the nation’s spending will increase, and some of
the spending will be on import.
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Introduction
Over the past several decades, there has been a great debate among the
researchers on three hypotheses in trade and development literature. Some
empirical studies (Michaely, 1977; Bhagwati, 1978; Balassa, 1978; Tang et
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al., 2015, among others) argue in favor of Exports Led Growth (ELG) hypothesis, which states that exports make a significant contribution to economic
growth of an economy (i.e. the flow of causality is from exports to economic
growth). They claim that the countries exporting a large amount of their production grow more rapidly than others do. A number of empirical studies
(Krugman, 1984; Bhagwati, 1988; Oxley, 1993; Sharma and Dhakal, 1994;
Ghatak and Price, 1997, among others) have shown the possibility of Growth
Led Exports (GLE) in which the flow of causality is from economic growth
to exports. The third alternative is that of Imports Led Growth (ILG) in which
the flow of causality is from imports to the economic growth (Awokuse,
2008). Growth in imports can help in transfer of growth, enhancing foreign
trade research and development knowledge from developed to the developing
countries (Mazumdar, 2001). However, the flow of causality depends on the
time period of the data under study, frequency of the data such as monthly,
quarterly, and yearly, and the methodology employed in the study.
This paper differs from the existing literature on the study of cointegration
and causality relationships between export, import, and economic growth in
India in several ways. First, the existing studies have used either annual or
monthly time series data covering comparatively a shorter period of time
(Guntukula, 2018; Jyoti Kumari, 2014). We have used quarterly time series
data that cover a longer period of time period and include recent data (1996:Q2
to 2019:Q2). The study not including the recent data will not reflect the current
economic development of the country. Second, most of these studies suffer
from some weaknesses in the adopted methodologies. For instance, the Augmented Dickey Fuller (ADF) method used for testing the stationarity of the
time series data is widely criticized for its low power and size properties. We
have supplemented this by including Phillips Perron unit root test in addition
to the ADF test. Phillips-Perron test is nonparametric, i.e., it does not require
one to select the level of serial correlation as in ADF. In addition, the PhillipsPerron test is robust to general forms of heteroscedasticity in the error term
and the user does not have to specify a lag length for the test in regression.
Finally, to the best of our knowledge, no previous studies have employed the
Granger causality test based on VECM framework to examine both short and
long run causality relationships between export, import, and the economic
growth in India.1 We tested the long run causality between the variables
1
Some studies such as Mishra (2012) and Malhotra and Meenu (2009), among others, only
study the impact of import on GDP, but exclude the impact of export on GDP. On the other
hand, studies such as Guntukula (2018) study the impact of export and import on GDP, but fail
to examine both short- and long-run causal relationships between the variables under VECM
framework.
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through the statistical significance of the error correction term (ECT) by a ttest. On the other hand, we tested the short run causality through the significance of the lags of each explanatory variable by a Wald chi-squared test.
The rest of the paper is organized as follows. A review of previous empirical studies is carried out in section 1. A detailed description of the data and
the variables used in the study are presented in section 2. The econometric
methodology used in the study and discussion of the empirical results are presented in section 3. The last section concludes the paper.

1. Literature Review
A number of time series and cross-sectional methodologies have been
used for testing the causality and cointegration relationships between export,
import, and economic growth. These studies have used data from both developed and developing countries. In this section, we review a selected number
of empirical studies from a plethora of research articles in the area.
Alam, Uddin, and Taufique (2009) investigated the existence of gravity
theory for the import of Bangladesh with its eight major trading partner countries India, China, Singapore, Japan, Hong Kong, South Korea, USA, and Malaysia using data from 1985 to 2003 in panel approach. They found that the
gravity theory is consistent with the imports of Bangladesh, that is, the geographical distance of Bangladesh with its partner countries has significant impacts on its imports. They further document that the GDP of the major partner
countries had significant positive impact on the import of Bangladesh, and
that the population of these countries has a mixed impact on imports of Bangladesh.
Din (2004) investigated the export-led growth hypothesis for the five largest economies-Nepal, Bangladesh, India, Sri Lanka, and Pakistan of the South
Asian region using a multivariate time-series framework. The author finds an
interesting result in view of their increasing outward orientation and adoption
of export promotion policies as part of their growth strategies in these South
Asian countries. While controlling for imports, the results showed a bidirectional causality between exports and output growth in Bangladesh, India, and
Sri Lanka in the short-run. The study also found long-run equilibrium relationships between exports, imports, and output growth for Bangladesh and
Pakistan. However, the study found no evidence of a long-run relationship
between the variables for India, Nepal, and Sri Lanka.
Kogid et. al (2011) investigated the causality and cointegration relationships between the economic growth and the import in Malaysia using annual
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time series data from 1970 to 2007. Their results show no evidence of a cointegrating relationship between economic growth and import in Malaysia.
However, they find the evidence of a bidirectional causality between the economic growth and import. They further document that import could indirectly
contribute to economic growth, and economic growth could directly contribute to import.
Tagavhi (2012) investigated the relationship between export, import, and
economic growth in Iran for the period between 1962 and 2011. The empirical
results show the existence of a long run relationship between the variables
under consideration. The results further show that, in the long run, export had
positive relationship with economic growth, and import had a negative relationship with economic growth.
Guntukula (2018) investigated the relationships between export, import,
and economic growth in India using monthly time series data from April 2005
to March 2017. The study found a long run relationship between export, import, and economic growth for the study period. The study also found the evidence of a bidirectional causality between exports and economic growth, and
between imports and economic growth, confirming the existence of a bidirectional causality between exports and economic growth. Similarly, Jyoti Kumari (2014) investigated the relationship between export, import, and economic growth using annual data for India for the period post liberalization
from 1991–92 to 2012–13. The author found that import must be supported
by export to have continuous growth in the economy. She further documents
that export has positive effect on economic growth by keeping import fixed,
while import has negative effect on economic growth by keeping export fixed.
Ramos (2001) investigated the Granger causality between exports, imports, and economic growth in Portugal using annual data over the period
1865–1998. The empirical investigation finds no evidence of a unidirectional
causality relation between export, import, and output growth. They found the
evidence of feedback relationships between export and output growth and import and output growth. But they found no significant causality between import and export growth.

2. Data
Our analysis uses the seasonally adjusted quarterly time series data for
India for the period between 1996:Q2 to 2019:Q2. The variables used in the
study are real export, real import, and real GDP in local currency (i.e. Indian
rupees), which are then expressed in natural logarithms. We have transformed
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the export, import and GDP into natural logarithms because this transformation is the most commonly used variance stabilizing tool for variables that
have wide range (Weisberg, 1980). We take the gross domestic product (GDP)
as the proxy for economic growth because GDP is essentially an indicator of
aggregate economic activity of a country. These data are obtained from Economic research database of Federal Reserve Bank of St. Louis. Statistical software packages R and EViews are used for the econometric analyses of the
data.
32
31
30
29
28
27
26
96

98

00

02

04
Export

06

08

10

GDP

12

14

16

18

Import

Figure 1. Export, Import and GDP for India:1996–2019
Table 1. Summary Statistics for export, import, and GDP
Min
1st Qu
Median
Mean
3rd Qu
Max
Std. Dev
Skewness
Kurtosis
Jarque-Bera p-value

Export
26.61
27.34
28.61
28.44
29.55
29.91
1.078
–0.262
1.617
0.014

Import
26.61
27.41
28.77
28.58
29.66
30.09
1.107
0.063
1.648
0.028

GDP
28.84
29.41
30.16
30.18
30.95
31.54
0.836
–0.268
1.571
0.011

Time series plots for the logarithmic values of export, import and GDP are
shown in figure 1. The plot indicates that the time series data for each of the
variables have fairly strong upward trends. This gives anecdotal evidence that
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each of the time series data tend to move together. Summary statistics for export, import, and GDP indicate that these variables have means equal to 28.44,
28.58, 30.18 with associated standard deviations of 1.078, 1.107, 0.836, and
coefficient of variation 0.0379, 0.0387, 0.0277 respectively. The Jarque-Bera
test statistic for each variable has a p-value greater than 0.01. This implies that
each of the variables’ distributions are normal. This study includes the maximum range of the time series data available to the author available at the time
of analysis.

3. Methodology and Empirical Results
Existence of cointegrating relationships and the directions of causalities
(if any) between export, import and GDP can be decided only by empirical
investigation. As such, we first study the time series properties of the data by
using Augmented Dickey Fuller (ADF) and Phillips-Perron (PP) unit root
tests. We then use Johansen’s cointegration test to examine the existence of
long run equilibrium relationship between the variables and to find the number
of cointegrating vectors. Finally, we study the direction of causality and model
the short and long run causal relationships between the variables by using
Granger causality test under vector error correction model (VECM) framework.
3.1. Unit Root Test for Testing Stationarity
The initial step in the time series data analysis involves testing the presence of unit root of each of the variables. For this purpose, we have used Augmented Dickey Fuller unit root test (Dickey and Fuller; 1979, 1981) and Phillips-Perron unit root test (Phillips and Perron, 1988) at the levels and first differences of the variables.
Table 2. Unit Root Test Results
ADF-Test
Phillips-Perron Test
Levels
First Difference
Levels
First Difference
GDP
0.25 [0.975]
−8.01 [0]*
0.17 [0.970]
−8.17 [0]*
Export
−1.22 [0.662]
−10.66 [0]*
−1.38 [0.589]
−10.74 [0]*
Import
−1.45 [0.553]
−9.63 [0]*
−1.59 [0.483]
−9.68 [0]*
Note: Given figures are the test statistics and their respective p-values are inside the brackets.
* denotes the rejection of the null hypothesis of non-stationarity of the variables at α = 0.01
level of significance.
Variable
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The results of both the ADF test and PP test for the levels and first differences of the variables are shown in Table 2. These results suggest that all the
variables are non-stationary in their levels. However, the unit root test applied
in the first difference of these variables indicate that each of the series is stationary in their first differences. Thus, we conclude that each of the export,
import, and GDP are integrated of order one, i.e. I(1).

3.2 Cointegration Analysis
Once establishing the stationarity of the variables, we proceed to the next
step of our analysis, which is to investigate the existence of long run equilibrium relationship between the variables and to determine the number of cointegrating vectors. For this, we employ the Johansen (1988, 1991, 1992) and
Johansen and Juselius (1990) maximum likelihood cointegration technique.
This technique is based on Granger’s (1981) ECM representation.
To determine the number of cointegrating vectors, we employed both the
available likelihood ratio tests. These are trace test (λ-trace) and maximum
eigenvalue test (λ-max). For both the directions, 1 lag was used (as determined
by LRT, FPE, AIC, SIC, and HQ criteria). The results for both the trace test
and maximum eigenvalue tests are reported in Table 3.
Table 3. Johansen Cointegration Test Results (Trace and max. eigenvalue)
Null Hypotheses
r=0
r≤1
r≤2

λ!"#$%
Stat
34.48
8.78
1.35

5% Critical
Value
29.98
15.49
3.84

p-value
0.0134*
0.3857
0.2449

λ&#'
Stat
25.69
7.43
1.35

5% Critical
Value
21.13
14.26
3.84

p-value
0.0106*
0.4394
0.2449

Note: rstands for the hypothesized number of cointegrating relationships between export, import, and
GDP; H! : r = 0 means that there is no cointegrating relationship betwen export, import and GDP. * indicates the rejection of the respective null hypotheses at α = 0.05 level of significance; the cointegration
model is based on the vector autoregression model (VAR) with 1 lag as determined by the LRT, FPE, AIC,
SIC, and HQ criteria; the critical values for Trace and Max-Eigenvalue statistics are calculated by EViews
(10).

The results indicate that both the tests unanimously identified one cointegrating relationship among the export, import, and GDP at α = 0.05 level of
significance. Thus, we conclude that there is one cointegrating relationship
between the export, import, and GDP for India for the sample period. In other
words, there exists a long run equilibrium relationship between the export, import, and GDP for India.

DYNAMIC ECONOMETRIC MODELS 19 (2019) 29–40

Mitra Lal Devkota

36

3.3 Granger Causality and Vector Error Correction Model (VECM)
The empirical results from the Johansen and Juselius test for cointegration
in 3.2 indicate that there is a cointegrating relationship between export, import, and GDP. This also means that a long run equilibrium relationship exists
between the variables. We next move on to conduct the Granger causality test
(Engle and Granger, 1987) under VECM framework. This test is a statistical
procedure used to determine if one time series is helpful in forecasting another. VECM includes lags of the dependent variables, in addition to its own
lags (Upadhyaya, Nag and Franklin Jr, 2018). In addition to indicating the
direction of causality amongst the variables, the VECM also allows one to
distinguish between short-run and long-run Granger causality relationships
because it can capture both the short-run dynamics between time series and
their long-run equilibrium relationship (Masih and Masih, 1996; Devkota and
Panta (2018)).
Table 4. Granger Causality Results from Vector error correction model (VECM)
Response
∆Export
∆Import
∆GDP

∆Export
–
0.04
1.464

𝜒 ( statistic
∆Import
0.15
–
0.004

𝐸𝐶𝑇
∆GDP
0.12
6.68**
–

1.33
–2.93**
1.35

Note: ∆Export, ∆Import and ∆GDP denote the first differences of the logarithmic values of the export,
import, and the GDP respectively, (**) denotes the rejection of the null hypothesis at the 1% level of significance. Number of lags was selected as identified by using the LRT, HQ, AIC, SC, and HQ criteria.

We tested the long-run causality through the statistical significance of
each of the error correction term (ECT) by an individual t-test, and the shortrun Granger causality through the significance of the lags of each explanatory
variable by a Wald 𝜒 3 test. A variable 𝑋4 is said to cause another variable 𝑌4
in the Granger sense if the one step ahead forecast of 𝑌4 in the regression model
improves the quality of the model and/or forecasts by taking into account the
historical values of 𝑋4 (see, Din, 2004; Syczewska, 2014; and Osinska, 2011,
for details). The results for both the long run and short run Granger causalities
are reported quantitatively in Table 4, and then qualitatively in Table 5.
The results indicate that the coefficient of the error correction term of import variable is negative and statistically significant at the 1% level of significance. This implies that there are long run causalities running from GDP and
export to import. Also, the chi-square statistic for the causality from GDP to
import is statistically significant at the 1% level of significance. This suggests
that there is a short run Granger causality running from GDP to import.
It means that both the GDP and export Granger cause import in India.
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Table 5. Causality Results based on Vector Error Correction Model
Causality
From
Export
GDP
Import
GDP
Export
Import

To
GDP
Export
GDP
Import
Import
Export

Short-Run

Long-Run

Direction of Causality

No
No
No
Yes**
No
No

No
No
No
Yes**
Yes**
No

None
Unidirectional
Unidirectional

Note: ** denotes the rejection of the null hypothesis at the 1% level of significance; number of lags in the
VECM was determined using the LRT, FPE, AIC, SIC, and HQ criteria.

The interpretations of the results of our study are straightforward. We have
evidence of unidirectional causality running from GDP to import. This implies
that an increase in economic growth increases power to purchase foreign
goods and services. Similarly, we have evidence of unidirectional causality
running from export to import. A possible explanation could be that when
a country exports goods and services, it sells them to a foreign market which
brings in money into the country. This money can then be used to purchase
goods and services for the country.
The diagnostic testing of the estimated model (with the GDP as the dependent variable and export and import as independent variables) is performed
using the residual analysis based on Breusch-Godfrey serial correlation LM
test and the results are shown in table 6. Under this test, the null hypothesis
states that there is no serial autocorrelation of residuals. The chi-squared test
statistic of 1.858151 with a p-value of 0.3949 suggests that the null hypothesis
of no serial correlation is not rejected at the 1% level of significance, and thus
confirms the adequacy of the model.
Table 6. Breusch-Godfrey serial correlation LM test results
F-Statistic
Obs*R-Squared

0.875485
1.858151

Prob F(2,84)
Prob Chi-Squared (2)

0.4204
0.3949

Conclusions and Discussion
The present study investigated the causal relationships between the export,
import, and GDP for India using the seasonally adjusted quarterly time series
data for the period between 1996:Q2 and 2019:Q2.
The empirical results suggest that each of the export, import and GDP are
non-stationary in their levels and are stationary in their first differences. In
addition, the Johansen cointegration test suggests the existence of a long run
equilibrium relationship between the variables. Finally, the Granger causality
DYNAMIC ECONOMETRIC MODELS 19 (2019) 29–40
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test based on VECM framework suggests the existence of unidirectional
causal relationships from GDP to import, and from export to import. Thus, the
sample data suggest that none of the ELG, GLE, and ILG hypotheses are valid
for India.
Our finding of existence of long run equilibrium relationships between
export, import, and economic growth for India is in line with Guntukula
(2018) for India, Din (2004) for Bangladesh and Pakistan, and Moroke and
Manoto (2015) for South Africa. However, our finding is contrary to Din
(2004), who found no evidence of a long run equilibrium relationship between
these variables for India, Nepal, and Sri Lanka. Also, our finding of the rejection of the ELG hypothesis is consistent to Mishra (2011) for India. However,
this finding is contrary to the finding of Moroke and Manoto (2015) for South
Africa, Awokuse (2007) for Bulgaria, and Guntukula (2018) for India. In addition, our finding of the rejection of the ILG hypothesis is contrary to the
finding of Moroke and Manoto (2015) for South Africa and Awokuse (2007)
for Poland. Finally, our findings of the rejection of the GLE hypothesis is contrary to the finding of Guntukula (2018) for India and Awokuse (2007) for
Bulgaria.
We recognize, however, that this study only examined the impact of export and import on economic growth, thereby ignoring the myriad of other
factors that also may affect the economic growth (Zang and Baimbridge,
2012). In addition, as Sharma and Dhakal (1994) mention, due to some limitations of the causality tests employed in this study, our results should be
viewed with caution. Finally, as Ratanapakorn and Sharma (2007) rightly argue, one should use at least 30 years of data to run a cointegration test. Unfortunately, the unavailability of data led us to use only 24 years of quarterly
data. Similar to those authors, our objective is to investigate a shorter timeperiod, and hence, the results should be viewed with some degree of caution.
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