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Abstract:
This paper examines the behaviour of Indian aggregate imports during the period 1980–81 to 2013–14. The
stability of aggregate import demand function is examined using five types of cointegration tests including
the ARDL bounds test. In order to estimate the long-run elasticities, we have applied three alternative fully
efficient cointegrating regressions, autoregressive distributed lag (ARDL) model and Johansen maximum like-
lihoodmethod. Our results reveal cointegration relationship between import demand, relative prices of import,
domestic activity and foreign exchange reserves. Results evince that, in the long-run, the response of import
demand to relative import prices is negative and less than unity, whereas it’s response to domestic activity/in-
come is positive and more than unity. The foreign exchange reserve has a positive effect on imports.
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1 Introduction

India is considered as the third major economy in the world with Gross Domestic Product (GDP) of interna-
tional US$ 7998.278 billion in terms of PPP (World Bank 2015). India is also classified as a Newly Industrialized
Country (NIC) and one of the major economies in G-20 due to its recorded average growth of nearly 7% over
the last consecutive decades. From 1947 to 1980, India followed an import substitution strategy of development
resulting in low economic growth. This has resulted in fiscal deterioration and balance of payments crisis, for
which Liberalisation, Privatisation and Globalisation (LPG) strategy was introduced in 1991. Indian Rupee was
also devalued by 18 to 19 percent to bring in the competitiveness of the external sectors. Since 1993, India has
been following a managed floating exchange rate system and intending to move towards full capital account
convertibility. Foreign exchange is the sole factor financing imports of goods and services. In this sense the level
of foreign exchange reserve is critical for a developing country, as it acts as a constraint in importing necessary
inputs. Hence, any increase in foreign exchange reserve is expected to increase the level of imports. A high
level of foreign exchange reserve is generally related with less restrictive policies. Since, 1991 the foreign ex-
change reserve has been rising persistently and in 2013–14 it stood at 16.1% of the GDP. Meanwhile, the share
of imports to GDP has also gone up from 8.39% of GDP in 1980–81 to 23.91% of GDP in 2013–14. So it will be
interesting to see whether foreign exchange reserve determines imports or not.

Figure 1 reveals that there is a sharp increase in import share in India since the 1990s except slow-down in
few years. India contributes 2.5% of the world imports signifying its dependence on imports. However, robust
demands for import of goods coupled with low exports have led to consistent deficit in the current account of
India throughout the period of the analysis (1980–81 to 2013–14) which is a major concern for Indian policy
makers.

Bibhuti Ranjan Mishra is the corresponding author.
© 2017Walter de Gruyter GmbH, Berlin/Boston.
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Figure 1: India’s Imports (% of GDP).

Given the role of imports in India’s economic growth in providing technical know-how1 and ensuing ad-
verse balance of trade situation, it is pertinent on our part to study the determinants of imports in India. With
this backdrop, this paper attempts to model an import demand function for India and measure the elasticity of
import demand with respect to price and income which can provide important policy direction.

The paper makes two important contributions to the existing literature. Firstly, we use multiple techniques
to test the stability of import demand function for India. Secondly, the study captures the impact of foreign
exchange reserves on import demand. The remainder of the paper is structured as follows: Section 2 provides
estimates of import elasticity for India by earlier studies. Section 3 outlines the import demand model. Section
4 explains the data and methodology used in the study. Empirical results are provided in Section 5. Finally,
Section 6 presents the conclusion and policy implications of the study.

2 Import Elasticity Estimates for India

The elasticity estimates of import demand for India by various studies are provided in Table 1.2 Studies are
differentiated on the basis of whether they have taken imports of goods or imports of both goods and services.
The table is organized in a conventional way where the column headings Y and RP provide estimates of in-
come and price elasticities respectively. The reported literature corresponds to both the pre-liberalisation and
post-liberalisation periods in India.

Table 1: Long-run import elasticity estimates for India.

Study Data Period Y RP

Merchandise Imports
Nguyen and Bhuyan (1977) 1957–1969 1.76* −0.73
Bahmani-Oskooee (1986) 1973:1–1979:3 0.09 −0.47*
Sundararajan and Bhole
(1989)

1960–1982 0.44* −0.12*

Caporale and Chui (1999) 1960–1992 1.55* −1.01*
Sinha (2001) 1950–1996 −0.11 −0.51*
Dutta and Ahmed (2004) 1971–1995 0.03* 0.37*
Emran and Shilpi (2010) 1952–1999 1.23* −0.79*
Zhou and Dube (2011) 1970–2007 2.24* 0.31
Sultan (2011) 1970–2008 1.88* −0.29*
Arize and Malindretos
(2012)

1973:2–2005:4 1.44* −0.46*

Imports of Goods and Services
Senhadji (1998) 1960–1993 1.33* −0.12
Nell (2013) 1991–2005 2.38* 0.10

Note: Y is domestic income, RP is relative price, * denotes significance at 1% level. Only the results from ARDL estimates are reported for
those studies who used alternative methods.

Several general findings emerge from the past studies conducted to estimate import elasticity for India. First,
it could be inferred from the table that import demand is highly income elastic. It means growth in domestic
income results in proportionately more purchases from abroad. Secondly, import demand is found to be price
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inelastic in almost all studies except the study by Caporale and Chui (1999). However, there is wide variation
in the elasticity estimates of import demand. Income elasticity varies from −0.11% to 2.38%, while the range
of price elasticity is between 0.37% to −1.01%. It could be due to the choice of variables in the system, diverse
functional forms, different time periods and econometric methods used.

Nguyen and Bhuyan (1977) estimated the import demand function for India at both aggregated and disag-
gregated level using the Ordinary Least Square (OLS) technique. They modelled the import demand function
with a log-linear form and took income, relative prices, and a time trend as explanatory variables. Sundarara-
jan and Bhole (1989) took foreign exchange reserve as an additional determinant of the import demand and
found that the elasticity estimates differed widely based on the use of conventional (linear, log-linear) or gen-
eralised functional form. Bahmani-Oskooee (1986) fitted a distributed lag model using the Almon method to
examine the relative speed of adjustment of import demand with respect to the change in relative prices and
effective exchange rate. They found that import demand is more responsive to relative price changes than the
exchange rate changes. Senhadji (1998) used bothOLS and FullyModified-OLS (FMOLS) techniques to estimate
the structural import demand equations of 77 countries including India. For India, the study found cointegra-
tion relationship among imports (goods & services), relative price and domestic activity.3 But, the coefficient
of price elasticity turned out to be insignificant. Caporale and Chui (1999) found cointegration between im-
port demand, relative prices and income. They estimated the elasticity using both Auto-regressive Distributed
Lag (ARDL) and Dynamic-OLS (DOLS) methods. Sinha (2001) did not find cointegrating relationship between
import demand, income, and relative prices using Johansen’s method. Contrary to the conventional theory he
got negative income elasticity and justified it by stating that rise in income may result in a rise in the demand
for import substitutes. On the other hand, Dutta and Ahmed (2004) got evidence of a long-run relationship in
the import demand model by using the same Johansen method. In the model they additionally incorporated a
dummy variable for the liberalisation period (1992–1995). However, the study got a wrong sign for the relative
price elasticity (0.37) and a very low coefficient of income elasticity (0.03). The short-run price and income elas-
ticity were found to be −0.47 and 1.48, respectively. Import liberalisation was not found to have a major effect
on import demand.

Emran and Shilpi (2010) advanced a structural import demand model for India by incorporating a bind-
ing foreign exchange constraint. They used three alternative econometric techniques i.e. ARDL, DOLS, and
FM-AADL (Fully Modified Augmented ADL) to estimate elasticities of import demand in the long-run. The
findings indicated that price elasticity of import varied from −0.63 to −0.79 and the income elasticity varied
from 1.02 to 1.17.4Zhou and Dube (2011) examined cointegration properties of five alternative import demand
functions using bounds test. They also applied the foreign exchange constrained model. The foreign exchange
constraint variable was found to have a negative effect on import demand (−0.003).

Recent study by Sultan (2011) established  long-run relationship among import demand, relative prices,
income and foreign reserve using Johansen’s cointegration method. Arize and Malindretos (2012) have also
found cointegration among these variables by applying four alternative methods of co-integration with a quar-
terly data set. However, these two studies lack in incorporating the impact of import liberalisation on import
demand. Nell (2013) estimated the import demand function by following the Balance of Payments Constrained
growth model. Using the ARDL Model he got a very high level of income elasticity of imports of goods & ser-
vices (2.38) for the post-liberalisation period in India. This could be due to the omission of foreign exchange
reserve variable in the model. Further, the sign of price elasticity is found to be positive and insignificant which
is theoretically inconsistent.

In a nutshell, it could be stated that income and relative import prices are key determinants of import de-
mand of a country. Several other factors who can exert an influence over the import demand could be the
availability of foreign exchange reserves, domestic expenditure, exports, investment, financial development
etc. Considering the inconclusive results from earlier studies, the present study tries to model an appropriate
demand function for India and estimate it using sophisticated econometric techniques.

3 Import Demand Model

The imperfect substitution model is considered in framing an aggregate import demand function for India,
wherein it is assumed that imports and exports are not perfect substitutes for domestic products of a given
country (Goldstein andKhan 1985). Import demand in India constitutes aminuscule part of total global imports.
Therefore, it is reasonable to consider thatworld’s supply of imports to India is perfectly elasticwhichmeans the
rest of the world can increase their supply of exports to India irrespective of any fall in prices. The assumption
of perfectly elastic import supply consequently gives rise to an import demand function with a single equation
model.
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𝑀u� = 𝑓 ( 𝑃u�
u� , 𝑃u�

u� , 𝑌u�) (1)

Here, demand for real imports (𝑀u�) is a function of prices of imports (𝑃u�
u� ), prices of domestic goods and

services (𝑃u�
u� ), and domestic income (𝑌u�) measured by GDP. In the context of microeconomic theory, Deaton

and Muellbauer (1980) mention that quantity demand is homogeneous of degree zero in prices and income.
This proposition implies that if prices and money incomes are multiplied by a positive constant, the quantity
demand will remain unchanged reflecting ‘absence of money illusion’. Therefore, we can divide the domestic
prices (𝑃u�

u� ) on the right-hand side of the eq. (1) (see Goldstein and Khan 1985). However, following Senhadji
(1998), we replaced the GDP by GDP minus export of goods and services (𝑌𝑋u�) which reflected the domes-
tic economic activity. In some studies real foreign exchange reserves are also taken as another determinant of
import demand (See Arize and Malindretos 2012; Arize, Malindretos, and Grivoyanis 2004; Dutta and Ahmed
1999; Moran 1989; Sultan 2011; Sundararajan and Bhole 1989; etc.). It is because developing countries lack in
foreign exchange reserves which constrain them to import requisite goods and services from the international
market. Any increase in the level of foreign reserves is expected to promote imports of goods and services.
Thus, exclusion of this variable from the model may bias the results and overstate the impact of the explana-
tory variables considered in the model. Therefore, we included the real stock of foreign exchange (with the
Reserve Bank of India) in the model. India initiated various import liberalisation measures in the early 1980s
and vividly undertook liberalisation measures in July 1991. Therefore, a dummy variable is taken in the equa-
tion to capture the structural reforms undertaken in 1991. The log-linear specification of the import demand
function is desirable than the linear specification (see Dutta and Ahmed 1999; Khan and Ross 1977). Hence, the
long-run import demand function for India is specified in log-linear form as given below.

𝑙𝑛 𝑀u� = 𝛼0 + 𝛼1 𝑙𝑛 𝑅𝑃u� + 𝛼2 𝑙𝑛 𝑌𝑋u� + 𝛼3 𝑙𝑛 𝐹𝑅u� + 𝛽4 𝐷u� + 𝜀u� (2)

Here, ln is the natural logarithm of the concerned variable;𝑀u� is the demand for real imports;𝑅𝑃u� is the relative
pricesmeasured by the ratio of unit value of imports to theGDPdeflator;𝑌𝑋u� is real domestic activitymeasured
by real GDP minus real exports of goods and services; 𝐹𝑅u� is real foreign exchange reserves; 𝐷u� is the dummy
variable with value 0 for the period 1980–81 to 1990–91 and 1 for the rest of the periods; and 𝜀u� is an error term
with usual classical properties.

4 Data and Methodology

4.1 Data

The data source of the present study is the Handbook of Statistics on Indian Economy published by the Re-
serve Bank of India. Annual data for 33 years (1980–81 to 2013–14) of the Indian economy have been used in
the analysis. The unit value index of imports with two base years (1978–79, 1999–2000) are spliced to make a
common base year with 2004–05 as 100. This spliced index is used as a deflator to convert the nominal values
of aggregate merchandise imports into real quantities of imports at 2004–05 prices. GDP and exports of goods
and services are in the 2004–05 prices. Unit value index of imports and nominal foreign exchange reserves are
deflated by the GDP deflator to obtain the relative price of imports and real foreign exchange reserves.5 All the
data are converted into logarithm forms to reduce the heteroscedasticity. Time series plots of all the variables
during 1980–81 to 2013–14 are exhibited in Figure 2.
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Figure 2: Time Series plots of all variables (on natural log scale).

4.2 Unit Root Test

In any econometric analysis, the variables must be stationary or cointegrated so as to avoid a situation of spuri-
ous regression. Therefore, the first step in any kind of time series analysis is to determine the order of integration
of each variable. A series is said to be integrated of order one or 𝐼 (1), if it becomes stationary after first differ-
encing. To test the stationary properties of variables, we used the augmented Dickey-Fuller (1979) (ADF), and
Phillips–Perron (1988) (PP) unit root test procedures. In these two tests, the null hypothesis of non-stationarity
is tested against the alternative hypothesis of stationarity.

4.3 ARDL Bounds Test

We employ the bounds testing method advocated by Pesaran, Shin, and Smith (2001) to examine the long-
run relationship among the variables included in the model. It involves the testing of cointegration within an
ARDL framework. It is said that in small sample case bounds testing approach of cointegration based on Wald
or F-statistic has superior properties than other methods like residual-based test of cointegration (Engel and
Granger, 1987), and system based reduced rank regression method of cointegration (Johansen 1988; Johansen
and Juselius 1990).6 Moreover, the bounds test approach can be applied regardless of whether the regressors are
purely 𝐼 (0), purely 𝐼 (1) or mutually cointegrated. The bounds testing approach is conducted by estimating
the following unrestricted error correction model (UECM) for Equation 2.

Δ𝑙𝑛𝑀u� = 𝛽0 +
u�

∑
u�=1

𝛽u�Δ𝑙𝑛𝑀u�−u� +
u�

∑
u�=0

𝛾u�Δ𝑙𝑛𝑌𝑋u�−u�

+
0

∑
u�=0

𝛿u�Δ𝑙𝑛𝑅𝑃u�−u� +
u�

∑
u�=0

𝜗u�Δ𝑙𝑛𝐹𝑅u�−1 + 𝜌1𝐷u� + 𝜃1 𝑙𝑛𝑀u�−1 + 𝜃2 𝑙𝑛𝑌𝑋u�−1 + 𝜃3 ln𝑅𝑃u�−1

+ 𝜃4 ln𝐹𝑅u�−1 + 𝜇u�

(3)

Here, all variables are same as earlier definition except Δ which is the first difference operator. The bounds
test can be conducted using the F-test to get evidence of cointegration relationship among the variables. The
Wald or F-test tests the joint significance of the coefficients on the one year lagged levels of the variables in eq.
(3) i.e. 𝐻0 = 𝜃1 = 𝜃2 = 𝜃3 = 𝜃4 = 0. The critical values for the F-test are drawn from Narayan (2005). It is
because the sample period of our study (33) falls in the range of critical F-values given by Narayan (2005) for
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small sample sizes extending from 30 to 80. The F-test has a non-standard distribution which heavily depends
upon, (i) whether the variables in the model are 𝐼 (0) or 𝐼 (1); (ii) number of regressors and (iii) specification of
the model with a constant and/or a trend.

If the computed Wald or F-statistic falls outside the upper critical bound, the null of no cointegration can
be rejected. If it falls below the lower bound then the null of no cointegration cannot be rejected. However, if
the estimated F-statistic falls in between the lower and upper bounds, no conclusive evidence on cointegration
could be made. If cointegration is established, in the next step the long-run and short-run coefficients of the
cointegrated equation could be estimated.

As the outcomes are important for decision making, it makes sense to check whether the results are in-
dependent of the use of a specific econometric method. To scrutinize the stability of import demand function
we employ various other tests of cointegration like Johansen’s maximum likelihood method, residual based
tests proposed by Engle and Granger (1987) and Phillips and Quliaris (1990), and Park’s added variable test
(Park 1992). Further, Hansen’s parameter instability test (Hansen 1992) is conducted to check the constancy of
parameters.

4.4 Error Correction Model

Once the cointegration relationship among the variables is established, the standardGranger causality (Granger
1969) becomes inappropriate to test the causality. Therefore, an Error Correction Model (ECM) is specified for
the eq. (3) as follows.

Δ𝑙𝑛𝑀u� = 𝛽0 +
u�

∑
u�=1

𝛽u�Δ𝑙𝑛𝑀u�−u� +
u�

∑
u�=0

𝛾u�Δ𝑙𝑛𝑌u�−u� +
0

∑
u�=0

𝛿u�Δ𝑙𝑛𝑅𝑃u�−u� +
u�

∑
u�=0

𝜗u�Δ𝑙𝑛𝐹𝑅u�−1 + 𝜌1𝐷u� + 𝜑𝜀u�−1 + 𝜇u� (4)

Here, all variables are same as defined earlier barring 𝜀u�−1 which represents the lag of error-correction term cal-
culated from eq. (2) and𝜑measures the speed of adjustment towards the equilibrium in the event of unexpected
shocks given to the system.

5 Empirical Results

5.1 Unit Root Test

The unit root test is performed using the ADF and PP procedures on both the level and first difference of the
variables. The lag length of ADF test is chosen by the Schwarz Information Criteria (SIC), while the lag length
of PP test is selected by Bartlett kernel spectral method with Newey-West Bandwidth. The results of the unit
root tests are depicted in Table 2. Results indicate that except the real import demand variable (with trend
assumption), all other variables are 𝐼 (1)processes i.e. they are integrated of order 1.

Table 2: Unit root tests.

Variables ADF (t-statistic) PP (Adj. t-statistic)
Intercept With Trend Intercept With Trend

u�u� u�u� −0.6121 −3.8249** −0.7376 −3.8483**
Δ u�u� u�u� −8.6474* −8.5149* −9.2362* −9.0418*
u�u� u�u�u� −0.2895 −1.6597 −0.2895 −1.6002
Δ u�u� u�u�u� −5.3203* −5.0553* −5.3176* −6.8892*
u�u� u�u�u� 0.3553 −2.3167 0.6175 −2.3012
Δ u�u� u�u�u� −7.7280* −7.7598* −7.7280* −7.7182*
u�u� u�u�u� −0.8723 −2.8459 −0.1758 −2.6238
Δ u�u� u�u�u� −4.4660* −4.3281* −4.4768* −4.3390*

Note: All variables are specified in natural logarithms. Lag length is set via the SBC criteria for ADF-test, and New-West Bandwidth for
PP. * and ** denote rejection of the null of unit root at 1% and 5% level of significance, respectively.
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5.2 Cointegration Test

The results of unit root tests suggest that all variables are 𝐼 (1) processes except the real import variable which
is found to be 𝐼 (0). Therefore, at first, we proceed to test long-run relationship among the chosen variables
using ARDL bounds testing approach. A maximum of one lag is imposed on each variable and the optimal lag
combination is selected by SIC. The test statistics are computed with the assumption of no deterministic trend
in the level data but the presence of intercepts in the cointegrating equations. The critical values of F-Statistics
are obtained fromNarayan (2005) as stated earlier. The results of the bound tests for cointegration are reported
in Table 3. The Wald or F-test of cointegration produces evidence of long-run relationship among the variables
at 5% level of significance when the dependent variable is 𝑙𝑛 𝑀u�.

Table 3: Bounds test for cointegration

Dependent Model F-Statistic

u�u� u�u� ARDL (1,0,0,0) 5.118**
u�u� u�u�u� ARDL (1,1,0,0) 4.678
u�u� u�u�u� ARDL (1,0,0,0) 0.796
u�u� u�u�u� ARDL (1,0,0,0) 3.265
Critical value bounds of the F-Statistic: intercept and no trend
K = 3 I (0) Bound I (1) Bound
90% level 2.958 4.100
95% level 3.615 4.913
99% level 5.198 6.845

Note: Critical values are extracted from Narayan (2005). ** denotes significance at 5% level.

Secondly, we employed the Johansen cointegration test with lag 2 to ascertain the long-run relationship.
Table 4 presents the results of Johansen cointegration test. The trace statistics and maximum eigenvalues indi-
cate that there exists only one cointegrating relationship between the variables with 1% level of significance.
Thirdly, the Engle-Granger, and Phillips-Qulliaris residual based cointegration results are reported in Table 5.
The tau-statistic and z-statistic from both the test indicate that the null of no cointegration among the variables
could be rejected at 10% and 5% level of significance, respectively.

Table 4: Johansen cointegration tests

Null Alternative Trace Statistic 95% Critical Value p-value

r = 0 r = 1 71.173* 47.856 0.000
r≤ 1 r = 2 26.579 29.797 0.112
r≤ 2 r = 3 13.157 15.495 0.109
r≤ 3 r = 4 0.050 3.841 0.823
Null Alternative Max-Eigen Statistic 95% Critical Value p-value
r = 0 r = 1 44.593* 27.584 0.000
r≤ 1 r = 2 13.422 21.132 0.414
r≤ 2 r = 3 13.107 14.265 0.076
r≤ 3 r = 4 0.050 3.841 0.823

Note: p-value is computed using Mackinnon et al.’s (1999) method. * denotes statistical significance at 1% level.

Table 5: Engle-Granger and Phillips-Qulliaris cointegration test

Engle-Granger Cointegration Test
Dependent tau-statistic p-value z-statistic p-value

u�u� u�u� −4.288*** 0.068 −25.296** 0.041
u�u� u�u�u� −2.799 0.547 −11.671 0.625
u�u� u�u�u� −3.568 0.222 −18.995 0.194
u�u� u�u�u� −2.825 0.534 −12.316 0.580
Phillips-Qulliaris cointegration test
Dependent tau-statistic p-value z-statistic p-value
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u�u� u�u� −4.355*** 0.060 −25.314** 0.041
u�u� u�u�u� −2.948 0.475 −13.070 0.528
u�u� u�u�u� −3.611 0.209 −18.790 0.202
u�u� u�u�u� −2.980 0.460 −13.758 0.482

Note: ** and *** denote significance at 5% and 10% level.

Fourthly, Park’s added variables cointegration test and Hansen Instability Test are presented in Table 6.
Park (1992) proposed a test where the null hypothesis of cointegration is tested in contrast to the alternative
hypothesis of no cointegration. The Chi-square test statistics reveal that the null of cointegration cannot be
rejected for all the models except for the FMOLS Model with a low significance level of 10%. A parameter
instability test for 𝐼 (1) processes proposed by Hansen (1992) is used to check the stability of parameters. We
reported the 𝐿u� statistic which is preferred when the likelihood of parameter variation remains unchanged over
the sample period.7 The null of stability of parameters could not be rejected for all the models except for the
CCR model with a low significance level of 10%.

Table 6: Park’s added variables cointegration test.

Dependent Model Chi-square p-value

u�u� u�u� FMOLS 2.781*** 0.095
DOLS 1.405 0.236
CCR 1.921 0.166

Hansen Instability Test
Dependent Model Lc statistic p-value
u�u� u�u� FMOLS 0.441 \gt 0.2

DOLS 0.360 \gt 0.2
CCR 0.774*** 0.065

Note: *** denote significance at 10% level.

Now it is clear from all the tests of cointegration that there is a long-run relationship among import, relative
import price, domestic activity and availability of foreign exchange.8 Hence in the next step, we proceed to
estimate the long-run results and thereby measure the elasticity of import demand with respect to price and
income.

5.3 Long-run Elasticity

In order to establish the robustness of the long-run elasticity estimates of import demand, we use ARDL
method, the FMOLS method advocated by Phillips and Hansen (1990), the DOLS procedure suggested by
Saikkonen (1992) and Stock and Watson (1993), CCR approach suggested by Park (1992) and Johansen’s max-
imum likelihood approach. In Table 7, results of five diverse estimators are reported. It suggests that relative
price has a statistically significant and negative impact on imports. But the magnitude of price elasticity of im-
port is very low or inelastic. It ranges between −0.18% to −0.55% which implies that a 1% increase in relative
price leads to a decrease in import of at most 0.55%. On the other hand, the income elasticity of import is more
elastic with values ranging from 1.29% to 1.49%. The availability of foreign exchange exerts a positive influence
on imports. A 1% increase in foreign exchange increases the import demand by 0.15%–0.26%.9 The coefficient
of intercept dummy variable (1 for the period 1991–92 to 2013–14) turns out to be significant with a negative
sign. This result is expected as there is a sharp fall in import demand in the year 1991–92.10 Our results signify
that all variables have theoretically reliable signs and the estimates of income and price elasticity are conceiv-
able because they belong to the ranges of typical price and income elasticities provided by Goldstein and Khan
(1985) : [−0.50, −1.0] for price elasticity and [1.0, 2.0] for income elasticity.

Table 7: Long-run elasticity of import demand.

Method Constant u�u� u�u�u� u�u� u�u�u� u�u� u�u�u� u�

ARDL
(1,0,0,0)

Coefficient −7.748* −0.447** 1.427* 0.238* −0.319*

p-value 0.000 0.015 0.000 0.003 0.009
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FMOLS Coefficient −6.582* −0.345* 1.288* 0.261* −0.260**
p-value 0.000 0.033 0.000 0.001 0.018

DOLS Coefficient −9.151* −0.547* 1.489* 0.200* −0.377*
p-value 0.000 0.001 0.000 0.001 0.001

CCR Coefficient −6.605* −0.351** 1.292* 0.257* −0.245**
p-value 0.000 0.035 0.000 0.001 0.042

Johansen
Method

Coefficient −8.917 −0.182* 1.589* 0.150*

t-stat. −2.054 11.971 4.383

Note: *, ** denote statistical significance at 1%, and 5 %, respectively.

5.4 Short-run Elasticity

The error correction model drawn from the ARDL (1,0,0,0) model is presented in Table 8, when the dependent
variable is Δ 𝑀u�. The dynamic equation exhibits that Δ 𝑙𝑛 𝑅𝑃u�, Δ 𝑙𝑛 𝑌𝑋u�, Δ 𝑙𝑛 𝐹𝑅u�, and the dummy variable for
import liberalisation have statistically significant impact on Δ 𝑀u�. It is worth to note that the price and income
elasticity of import demand (estimated by the ARDLmodel) is higher in the long-run than that in the short-run.
The coefficient of the error correction term (𝐸𝐶𝑀u�−1) turns out to be negative and statistically significant at 1%
level of significance, suggesting existence of cointegration relationship among the variables. It's coefficient is
found to be 0.917 which implies that any deviation of import demand from its equilibrium level, gets corrected
by 91.7% in the next period.

Table 8: Short-run estimates of import demand function for ARDL (1,0,0,0).

Dependent variable: Δ u�u�
Regressor Coefficient Std. Error t-Statistic Prob.

u�u�u�u�u�u�u�u� −7.102* 1.793 −3.962 0.000
Δ u�u� u�u�u� −0.409* 0.138 −2.957 0.006
Δ u�u� u�u�u� 1.308* 0.290 4.502 0.000
Δ u�u� u�u�u� 0.219* 0.068 3.209 0.003
u� −0.293* 0.094 −3.127 0.004
u�u�u�u�−1 −0.917* 0.165 −5.554 0.000

Note: * denotes significance at 1% level.

5.5 Diagnostic Tests

Some diagnostic test results are reported in Table 9 for the estimated ARDL model with 𝑀u� as the dependent
variables. We employed the Lagrange Multiplier (LM) test to check the serial correlation, Ramsey Regression
Equation Specification Error Test (RESET) for functional misspecification, and White’s test for heteroscedastic-
ity. The estimated model is found to overcome all the diagnostic tests. The null of no serial autocorrelation, no
functional misspecification, and no heteroscedasticity could not be rejected for the model.

Table 9: Diagnostic tests for ARDL, with u�u� u�u� as the dependent variable.

Test Statistics Serial Correlation Functional Form Heteroscedasticity

LM-Type 1.9620 0.0105 0.5876
p-value 0.161 0.918 0.443
F-Type 1.6435 0.0083 0.5620
p-value 0.211 0.928 0.459

There could bemultiple structural breaks in macroeconomic series due to structural change in the economy.
This is why it is pertinent to check the stability of the coefficients in both short-run and long-run. Following,
Brown, Durbin, and Evans (1975), we used the cumulative sum (CUSUM) and the cumulative sum of squares
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(CUSUMSQ) tests to check the stability of the coefficients. Figure 3 depicts the plots of CUSUM and CUSUMSQ
test statistics which lay inside the critical bounds at 5% level of significance. It suggests that the computed
parameters are stable for the sample period i.e. 1980–81 to 2013–14.

Figure 3: Plots of CUSUM and CUSUMSQ tests for ARDL with ln u�u� as the dependent variable.

6 Conclusion and Policy Implications

This study explores the cointegration relationship among import demand, the relative price of import, domes-
tic activity, and availability of foreign exchange using five methods of cointegration i.e. ARDL bounds test,
Johansenmaximum likelihood approach, Engle-Granger test, Phillips-Qulliaris test and Park’s added variables
cointegration test. These tests reveal that there is one cointegrating relationship among these variableswhen im-
port demand is the dependent variable. After the cointegration is established, we apply five different long-run
estimators to derive the long-run elasticities. We used ARDL model, along with other econometric techniques
namely FMOLS, DOLS, CCR and Johansen method to test the robustness of our result, so that it will be help-
ful in making policy decisions. These five estimators provided broadly reliable results on the effect of relative
prices, domestic activity, availability of foreign exchange and import liberalisation on import demand.

Relative price is found to have a negative effect on import demand, but its coefficient is less than one and
therefore it can be said that the price elasticity of import demand in India is inelastic in nature. The coefficient
of domestic activity is found to be positive and more than one which means income elasticity is more than
perfectly elastic. Foreign exchange reserve is found to have a positive effect on imports. The coefficient of the
dummy variable for import liberalisation is estimated to be negative.

Relevant policy implications could be drawn from the results of this paper. We found that the variation
in import demand could be largely explained by the domestic activity of the country. The elasticity of import
demand with respect to income is estimated to be more than one. It suggests that an increase in income will
increase the level of imports proportionately more than the increase in income. It is well known that income
growth also leads to rise in exports (Growth-led exports hypothesis). However, if the growth in imports out-
weighs the growth in exports due to economic/income growth, then the balance of payments position of a
country is likely to deteriorate. As India undergoes a deficit in its current account for the last three decades, it
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becomes a matter of concern for the policy makers. Price elasticity of import demand is found to be low. This
implies that increasing import prices through putting various tariff and non-tariff barriers will not decrease
the import demand of the country. It signifies the uncompetitive nature of India’s imports and futile exchange
rate policy in upsetting aggregate import demand. The impact of the availability of foreign exchange on import
demand is found to be low as compared to the other variables taken in the model. But, its impact is found to
be positive.

It is also important to list out the limitation of our study. The present study models an aggregate import
demand function for India which is incompetent to provide guidelines in making a comprehensive sector-wise
policy. Therefore, a disaggregated study using sector-wise import demand model would be more effective for
policy analysis.
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Notes
1The bulk of India’s import comprised of petroleum (crude and products), capital goods including machinery and electrical goods etc.
2To see elasticity estimates of other major countries in the world one can refer Sawyer and Sprinkle (1999), Fullerton and Sawyer (2004)

.
3For the first time, Senhadji (1998)measureddomestic activity or incomebydeducting exports fromGDP. For othermeasures of domestic

activity refer Tang (2003) .
4Income elasticity was measured by estimating the responsiveness of imports to home goods consumption i.e. GDP minus imports.

Foreign exchange constraint was measured by taking the ratio of domestic expenditure to foreign exchange availability multiplied with a
dummy variable (1 for 1952–1991).

5Alternatively, WPI is also used as a deflator. It does not affect the results.
6Pattichis (1999) and Mah (2000) have observed that bounds test approach of cointegration is more appropriate when the sample size

is small.
7The other two tests are SupF and MeanF tests.
8Cointegration was tested in the presence of the dummy variable for import liberalisation.
9Following Emran and Shilpi (1996) we have also replaced real foreign exchange with ratio of real foreign exchange to domestic activity

and estimated the equation. The replacement did not affect the results of the study.
10In the Johansenmethod also we have included the dummy variable. As Johansenmethod reports the long-run normalized coefficients,

the coefficient of the dummy variable is absent.
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