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Abstract
This study estimates the impact of demand and supply side factors on the export performance of
Pakistan. Using unrestricted autoregressive distributed lag (ARDL) model for the period 1971 to
2015, the study analyzes export performance using data both at aggregate and disaggregated levels.
The study finds, firstly, that exports are elastic with respect to world income and relative export price
at the aggregate level. Secondly, at a disaggregated level, only exports of manufactured goods, leather
and cotton cloth are elastic to changes in world income. Similarly, demand for all export categories
is inelastic with respect to relative export price. On the supply side, exports at both aggregate and
disaggregated levels are significantly elastic to changes in domestic production capacity and relative
price. The study concludes that demand and supply side factors are equally important in explaining
the export behavior at the aggregate level, whereas at a disaggregated level, the supply side factors
exercise relatively high impact on export performance.
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Introduction
In today’s globalized world, the economic performance of any economy depends crucially
on the performance of its international trade and the developments in the global economy (particularly
with the economic performance of the trading partners). Both the classical and modern liberal economists consider international trade as a major source of economic prosperity. Marshall (1890) argued
that “a nation’s economic growth and development relies heavily on international trade.” Nurkse
(1961) stated that international trade is an engine of economic growth. Given the pivotal part played
by exports in international trade, export growth and economic growth are undeniably interconnected
and have a very close relationship.
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The pace of economic growth, especially for developing countries, relies heavily on the
proper understanding of the factors constraining the growth of exports. With the steady rise of globalization and the emergence of global competition, an understanding of the factors of export behavior
has become a vital area of research in the contemporary world. Consequently, a number of empirical
studies, including Kohli (1978), Goldstein and Khan (1978), Riedel (1988), Afzal (2005), Roy (2007),
Jongwanich (2010), Zada et al. (2011), Anas et al. (2011) have identified the key factors that affect
export growth. However, the conclusions reached by these empirical studies on the role of demand
and supply side factors on export performance have, however, varied widely. For example, Kohli
(1978) ascertained that for a small open economy, domestic supply conditions have played a vital role
primarily determining the exports as compared to world income and prices. Similarly, Riedel (1988
for Hong Kong), Anas et al. (2011 for Indonesia), and Jongwanich (2010 for eight east South Asian
economies 3) also suggested that supply side factors have a substantial influence on export growth. On
the contrary, Zada et al. (2011 for Pakistan) and Roy (2007 for India) asserted that demand side determinants are much more important for export development. Other studies, like Balassa et al. (1989) for
developing countries argued that both supply and demand side factors have a significant effect on the
growth of exports. All these empirical studies show the wide disagreement on the role of demand and
supply side determinants explaining the export behavior across countries.
A relatively small number of empirical studies estimate the impact of both demand and
supply side factors on export behavior at a disaggregated level across the globe. In the case of
Pakistan, most of the empirical literature focuses on the estimation of aggregate export demand and
supply functions. A few studies, like Khan and Aftab (1995) and Hussain (2010) have estimated the
export demand model at a disaggregated level, but they ignored the estimation of export supply
function. In fact, one can observe a bias in the focus of previous studies favoring the estimation of the
demand side equation and ignoring the supply side elasticities. Second, the major weakness of the
estimation of aggregate export demand and supply functions is that it does not allow us to know
whether the role of supply and demand side factors on export performance is constant or changing
across export categories. In addition, a better understanding of factors determining the export demand
and supply and relevant elasticities at a disaggregated level is essential for suitable trade policy formulation, especially for policy decision in relation to export promotion strategies. In this context, this
empirical study is an attempt to estimate the export demand and supply functions at both aggregate
and disaggregated levels for Pakistan in order to contribute to the existing literature.
Literature Review
A large number of empirical studies evaluated the factors of export demand and supply
across the globe. Kohli (1978) derived the aggregate export supply function for Canada and documented that for a small open economy, domestic economic conditions have played significant roles in
determining the export performance as compared to world demand conditions. In addition, he argued

“Included economies are China, Malaysia, Indonesia, Korea, Philippines, Singapore, Taipei and
Thailand.”
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that investment goods, consumption goods, and exports are a substitute for each other in production,
whereas the wage rate has a considerable influence on the increase of export price. Goldstein and
Khan (1978) have made improvements in the previous literature and estimated the demand and supply
functions within a simultaneous equation framework for eight industrial countries 4. Their findings
indicate that both demand and supply side factors have a substantial influence on export growth in all
eight countries. Another attempt made by Newman et al. (1995) for Ivory Coast, examined the impact
of various factors on exports with endogenous domestic prices. Their findings show that domestic and
export goods are a substitute in production. In addition, the results clarify that domestic economic
conditions are much more crucial for accelerating the export growth in Ivory Coast’s case.
In the recent decade, Rahmaddi and Ichihashi (2012) argued that demand and supply side
factors, including foreign income, relative export price, relative price, and domestic production have
played a significant role in determining Indonesia’s export performance. However, they suggest that
Indonesia’s exports are supply-driven as the magnitude of supply side elasticities is higher compared
to demand side elasticities. Similarly, Jongwanich (2010) for eight East and Southeast Asian 5 economies suggested that production capacity, world income, and foreign direct investment have significant
effects on export growth in all countries. However, the coefficients of domestic production capacity
are very large in all eight economies, implying that supply side determinants are more significant for
modeling export behavior for Asian economies.
With respect to the literature available in the case of Pakistan at the aggregate level, Atique
and Ahmad (2003) argued that the exchange rate and world’s real income have a significant effect on
Pakistan’s export growth. Moreover, the results explicate that relative price has no significant
influence on the export performance, while potential output has made a significant difference in determining of export supply and its growth. Zada et al. (2011) use generalized methods of moments
(GMM) to estimate the supply and demand equations for Pakistan and reported that both demand and
supply side factors have significant effects on export performance. However, the results show that
income and price elasticities on the supply side are relatively small, implying that demand side factors
are relatively more important as compared to supply side factors in Pakistan. Similarly, Alam and
Ahmed (2012) also reported that demand side factors, including world income, and relative export
price have significant effects on the export performance of Pakistan. Recently, Gul and Redman
(2014) evaluated the impact of supply and demand side factors on export performance and documents
that relative price variable is statistically insignificant in both demand and supply equations. While
other factors, including world income, domestic production capacity, and net national investment
have significant effects on the export growth of Pakistan.
In the case of disaggregated exports, Riedel et al. (1984) for India ascertained that relative
prices have significant effects in those sectors in which India’s comparative advantage assumed to be
strongest, whereas in other sectors the relative prices have insignificant effects on growth of
“Included Industrial countries are Belgium, Germany, France, Japan, Italy, united Kingdom, United
States and the Netherland”.
5 Included Asian economies are China, Malaysia, Indonesia, Korea, Philippines, Singapore, Taipei
and Thailand.
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manufactured exports. Similarly, Kohli (1998) documented that the export supply of industrial
supplies of durable and nondurable goods, consumer durable goods, and other goods are highly elastic
to changes in export price while the export supply of food, nondurable consumer goods, and capital
goods are price-inelastic in the case of United States. Lawrence (1989) argued that export prices have
a strong impact on export growth at the aggregate level, whereas, at a disaggregated level, export
prices have a little effect on export supply in Canada’s case. Riedel (1988) documented that manufactured exports of Hong Kong are faced an infinitely elastic demand in the foreign markets, whereas, the
supply side factors have played a significant role in fostering manufactured export performance of
Hong Kong. On the contrary, Balassa et al. (1989) ascertained that both demand and supply side
factors have a significant influence on the growth of manufactured exports in developing countries
namely, Greece and Korea.
In the recent decade, Roy (2007) for India analyzed the determinants of various components
of manufactured exports and reported that demand side factors have a significant effect on the growth
of India’s manufactured exports. On the contrary, Anas et al. (2011) asserted that supply side factors
play a greater role in explaining the export performance of Indonesia at both aggregated and disaggregated levels, while the world demand has a considerable influence on the growth of oil and gas exports
only. Similarly, Sheridan (2012) stated that both manufactured and primary export categories are
almost responded equally to changes in the various factors of exports in the selected countries.
In the case of Pakistan, Afzal (2005) investigated the impact of demand and supply side
determinants on the export performance at a disaggregated level. His findings show that relative
export price and world demand have a significant influence on the growth of aggregate, primary, and
manufactured exports. In addition, the results clarify that the export supply of aggregate, primary, and
manufactured exports is inelastic to relative price while highly elastic to changes in domestic production capacity. Hussain (2010) estimated price and world income elasticities for the demand of nine
export categories for Pakistan. Results indicate that both price and world income elasticities have a
correct sign for all export categories except textile yarn, but the magnitude of elasticities vary across
categories. Finally, the study suggests that the demand side factors are not able to fully explain the
export behavior of some export categories. In the end, we conclude that a look at empirical studies
shows the wide disagreement on the role of demand and supply side factors on modeling of export
performance across the countries and export categories.
Research Methodology
Model Specification
Theoretically, a number of micro and macroeconomic variables affect export demand and
supply. Most of the researchers such as Goldstein and Khan (1978), Afzal (2005) and Anas et al.
(2011) have used relative export price and world income as explanatory variables to estimate the
export demand function. The same formulation has taken in this study, and considers that export
demand is the function of world income and relative export price which can be written as follows:
Xd = f (WY, RXP)
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Where Xd is the export demand in period t, RXP is the relative export price in period t and
WY is the level of world income in period t. It is expected that export demand will be negatively
related to the relative price of exports. As the domestic export prices of any country are greater than
the world export prices, then exports of that country become less competitive, which in turn will
shrink the demand for particular country’s exports (see Goldstein and Khan, 1978; Anas et al. 2011).
And the export demand will be positively correlated with world income. As an increase in world
aggregate economic activities or income would enhance the demand for various goods, which in turn
leads to increase the demand for world exports (see Roy, 2007; Alam and Ahmed, 2012).
On the other side, export supply is defined as the function of relative price (the ratio of export
price to domestic prices) and domestic production capacity which can be written as follows:
Xs = f (RP, DPC)

(2)

Where Xs is the export supply in period t. RP is the relative price in period t and DPC is the
domestic production capacity (measured by real GDP of Pakistan) in period t. The model embodies
hypothesis that if the price of export of domestically produced goods in the international market is
higher than domestic price; it will increase the relative profitability of producing exportable goods and
firms have an incentive to shift the resources from non-tradable sector to exportable production,
which in turn will enhance the amount of exports of the country, therefore, a positive estimate for the
coefficient of relative price is expected (see Jongwanich, 2010). Similarly, export supply is also
positively related to domestic production capacity. That is, an increase in the level of country’s
production capacity generates a surplus, hence, such surplus can be exported abroad and would
increase the export volume of the country (see Atique & Ahmad, 2003 and Anas et al., 2011). Both
equations of demand and supply for exports have been used in the log-linear form.
Estimation Technique
Recently, most of the researchers like Jongwanich (2010), Anas et al. (2011) and Alam and
Ahmed (2012) emphasized on the use of cointegration techniques for estimation of export demand
and supply functions in order to avoid the endogeneity and spurious regression problems. Keeping in
view these problems, this study utilizes unrestricted autoregressive distributed lag (ARDL) model
(Pesaran et al., 2001) to estimate export demand and supply functions for Pakistan. The rationale of
using the ARDL model to cointegration instead of Engel-Granger (1987) and Johansen (1991) tests is
that ARDL model has advantages over other techniques. First ARDL is most reliable and suitable
model in the case of small sample size. Secondly, ARDL can be employed, whether underlying series
are I(1), I(0) or mixed order. The specifications of unrestricted ARDL-ECM model for export demand
and supply functions are obtained by transforming the equations 1 and 2 as follows:
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Where ∆ represents the first difference operator and ɛt is the error terms that are normally
distributed with zero mean and constant variance. α1, α2, and α3 are coefficients of short-run dynamics
while φ1 ,φ2 and φ3 are coefficients of long-run effects. The (a, b and c) are a number of lags used for
each variable. In order to determine the cointegrating relationship, the bound testing procedure (Pesaran et al., 2001) has been employed. Under the bound test, the null and alternative hypotheses are:
H0:φ1= φ2=φ3=0
Ha:φ1≠φ2≠φ3≠0

(No Co-integration)
(Co-integration)

In the case of evidence in favor of cointegration, then long-run equations based on the level
of variables are calculated which is normalized by the coefficient of lagged exports. The general forms
of long-run ARDL models are:

The long-run elasticities of relative export price and world income for export demand
obtained from equation (5) as - ( αα12) and - ( αα23) respectively. And for export supply the long-run elasticities of relative price and domestic production capacity obtained from equation (6) as - (ϒ1
ϒ3) and
- (ϒ2
respectively.
)
ϒ3
Data and Variables
The study has used the time-series data from 1971 to 2015 and data on all variables in
constant 2005 =100 price. Data for all variables were sourced from International Financial Statistics
yearbooks [various years], Federal Bureau of Statistic of Pakistan [various issues], and world development indicators. This data further used for the estimation of different variables. Many studies have
used the real value of exports as the quantity of exports demanded and supplied, hence, following the
extant literature, the present study uses the current value of aggregate and disaggregated exports in
Pak Rupee deflated by the export unit value index of Pakistan to measure the quantity of demanded
and supplied for various export categories. However, the disaggregated exports, including primary,
manufactured etc., was deflated by the same category of the export unit value index of Pakistan.
Relative export price is obtained by dividing the unit value of exports of Pakistan in US$ to the unit
value of exports of the world in US$. For disaggregated exports, the relative export price is calculated
by dividing the export unit value index of the specific category of Pakistan to world consumer price
index. Weighted real GDP in US$ (weighted by a share in Pakistan’s exports) of major trade partners
of Pakistan is used as a proxy for world income. For the supply equation, relative price is obtained by
dividing the export unit value index of Pakistan to the wholesale price index of Pakistan, whereas the
relative price for disaggregated exports is calculated by dividing the export unit value index of a
specific export category to the same category of the wholesale price index. The current value of the
gross domestic product (GDP) of Pakistan deflated by GDP deflator is used as a proxy for domestic
production capacity. However, for disaggregated exports, the domestic production capacity is proxy
by the sector-wise GDP.
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Result and Discussion

In the time-series framework, it is crucial to test the order of integration of concerned
variables. For this purpose, this study utilizes the Augmented Dickey-Fuller (ADF) test for the
presence of a unit root in the individual time series. The statistical results in Table 1 explicate that the
null hypothesis of a unit root cannot be rejected at the 1% level of significance for all variables in the
level except relative price of all groups. However, after taking the first difference of the variables, the
null hypothesis of unit root is rejected for all variables. Hence, the results signify that relative price
variable for all groups are stationary in level and integrated of order zero I(0) while all other variables
are stationary in the first difference or integrated of order one I(1). This gives a good justification to
apply the conventional unrestricted ECM-ARDL model. Under such methodology, there is no restriction on the order of integration of time series either it should be I (1) or I(0) or mixed order.
Table 1
Results of the ADF test

The calculation of bound testing is sensitive to the selection of lag length, therefore, the
Akaike information criteria (AIC) and other diagnostic tests have been employed to determine the
accurate specification of ARDL model. Different lag lengths for each variable and ARDL in the
different specification was selected across the various export categories in accordance with gener-
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al-to-specific methodology (Hendry, 1995). After the selection of the best-fit model, Wald test has
been applied for the identification of cointegrating relationship among the examined variable. The
results of the Wald test are reported with the corresponding equation in (Table 2 and 3). Since in all
cases the computed F-statistic value of the Wald test is greater than the upper bound value I(1) of
Pesaran et al. (2001) at a reasonable level of significance. These results confirm the existence of a
cointegrating relationship among various factors of export demand and supply across aggregate as
well as disaggregated exports. Moreover, the results of several diagnostic tests reported with the
corresponding equation are also up to the mark and residual of each equation satisfy the classical
assumption.
Export Demand Function
The estimated results reported in Table 2 show that the coefficients of world income and
relative export price have correct signs and statistically significant for aggregate exports. The obtained
long-run elasticities of world income (0.98) and relative export price (-1.29) for aggregate exports
either exceeds or close to unity, suggesting that aggregate exports are highly responsive with respect
to world income and relative export price. This is an agreement with Afzal’s (2005) findings who has
obtained the world income and relative export price elasticities for aggregate exports greater than
unity for Pakistan.
Additionally, the results in Table 2 clarify that the coefficient of relative export price for
primary exports is incorrectly signed but statistically insignificant. Although, the coefficient of world
income for primary exports carried an expected positive sign and is statistically significant. The
estimated long-run elasticity of world income (0.70) for primary exports is less than unity, indicating
that primary exports are inelastic to world income in the long-run.
For rice export demand, the coefficients of both world income and relative export price are
statistically significant and have the expected signs. Though, both income and price elasticities of rice
exports are less than unity, implying that rice exports are inelastic to changes in world income and
relative export price. Moreover, the estimations show that the coefficients of world income and
relative export price for raw cotton exports have the expected signs. However, the magnitude of both
world income and relative export price elasticities is less than unity and statistically insignificant. It
signifies that world income and relative export price have no substantial influence on the growth of
primary and sub-categories of primary exports in Pakistan's case.
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Table 2
Long-run Elasticities of Export Demand Function

Furthermore, the results of Table 2 show that the coefficients of world income and relative
export price for the demand of manufactured exports are correctly signed and statistically significant.
The obtained long-run elasticities of world income and relative export price for manufactured exports
are 1.05 and -0.48 respectively. It signifies that demand of manufactured exports is income elastic
while price inelastic. Similarly, the demand for leather and cotton cloth exports is also highly elastic
to changes in world income as the estimated world income elasticity of demand for both leather and
cotton cloth export categories either exceeds and close to unity. Whereas price elasticities for the
demand of leather and cotton cloth export categories are significantly less than unity, suggesting that
demand for leather and cotton cloth exports is inelastic to relative export price in the long-run. Finally,
the demand for cotton yarn exports is less elastic to changes in both relative export price and world
income as the estimated price and income elasticities for cotton yarn export demand are -0.42 and 0.71
respectively. These results are generally consistent with the Hussain’s (2010) finding who has
obtained the price and income elasticities for textile yarn exports on demand side less than unity for
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Pakistan. Overall, these results signify that that world income plays a dominant role in the determination
of demand for only value-added exports in the long-run from Pakistan.
Export Supply Function
The results of Table 3 explicate that the coefficients of domestic production capacity (represent
by real GDP of Pakistan) and relative price have the correct signs for the export supply of aggregate as
well as disaggregated exports with few exceptions. Though, the degree of the elasticities varies across
the export categories. In addition, the findings clarify that aggregate export supply is highly elastic to
changes in domestic production capacity and relative price as the estimated elasticities of relative price
(1.25) and domestic production capacity (1.57) for aggregate exports are significantly greater than unity.
In the case of disaggregated exports, the supply functions of primary and sub-categories of
primary exports are positively sloped. However, the relative price elasticity of primary exports is 0.79
and statistically significant. Moreover, the findings show that export supply of raw cotton is price-elastic
as the estimated elasticity of relative price for raw cotton exports is statistically significant with a magnitude greater than unity. The results further indicate that the export supply of rice is less responsive with
respect to relative price as the estimated relative price elasticity for rice export is less than unity and
statistically insignificant. In addition, the results elucidate that the long-run elasticities of production
capacity for total primary, rice, and raw cotton exports are greater than unity and statistically significant
except raw cotton. It implies that domestic production capacity has a substantial influence on the evolution of export supply of primary and sub-categories of primary exports from Pakistan.
As can be seen from Table 3, the obtained elasticities of production capacity and relative price
for manufactured exports are statistically significant and exceed the unity, indicating that the export
supply of manufactured goods is highly elastic to changes in production capacity and relative price.
Similarly, the leather export supply is also elastic with respect to production capacity and relative price
as the obtained long-run elasticities of production capacity (1.02) and relative price (1.90) for leather
export supply are greater than unity and statistically significant. Additionally, the findings clarify that
the coefficient of relative price for cotton yarn exports is incorrectly signed but statistically insignificant.
Although, the relative price elasticity of cotton cloth exports is correctly signed and statistically significant. Finally, the production capacity has emerged as a significant determinant of export supply of
cotton yarn and cotton cloth as the estimated long-run elasticities of production capacity for both categories are significantly greater than unity. These results are generally consistent with Latif and Javed
(2013)’s findings, they reported the similar results for textile and cloth exports of Pakistan.
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Table 3
Long-run Elasticities of Export Supply Function

Conclusion
On demand and supply of export, the past research effort focused on demand side factors and
estimation of supply side factors are neglected in favor of the export demand equation. For appropriate
trade policies, both demand and supply elasticities are required. In this context, the present study
estimates the impact of demand and supply side factors on the export performance of Pakistan at both
aggregate and disaggregated levels by using “unrestricted autoregressive distributed lag” (ARDL)
model for the period 1971 to 2015. The empirical results based on bound testing procedure showed a
cointegrating relationship among aggregate exports, disaggregated exports and other important
variables under study. Results further explore that exports are elastic to changes in world income and
the relative export price at the aggregate level. At a disaggregated level, only exports of manufactured
goods, leather and cotton cloth are highly elastic to changes in world income. While the demand for
all other export categories is inelastic to changes in world income. Moreover, the findings show that
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relative export price elasticities for all disaggregated export categories are significantly less than unity,
suggesting that relative export price has no significant effect on the demand for disaggregated exports
in Pakistan’s case.
On the supply side, the coefficient of production capacity for aggregate as well as disaggregated exports exceeds unity, indicating that the supply of aggregate exports, as well as disaggregated
exports, is highly elastic to changes in domestic production capacity. Likewise, relative price elasticities for aggregate exports and all disaggregated export categories except rice and cotton yarn exports
are also greater than unity and statistically significant. This implies that, from the supply side perspective, the relative price has a significant effect on export growth at both aggregate and disaggregated
levels. In conclusion, the results suggest that the magnitude of elasticities of relative price and domestic production capacity is relatively higher as compared to world income for disaggregated exports,
implying that demand and supply side factors are equally important in explaining the export behavior
at the aggregate level whereas, at a disaggregated level, the supply side factors exercise relatively high
impact on export growth of Pakistan.
In general the outcomes of the study show that export demand of aggregate, manufactured
goods, leather, and cotton cloth depend significantly on the world income. This signifies that world
income has a relatively high impact on the export performance of value-added goods as compared to
primary or low value-added goods. Therefore, the study recommends that diversification of exports
from primary or a low value-added product to high value-added products is the best policy in order to
benefit from the growing world demand. Lastly, it is suggested that the work on disaggregated export
supply and demand functions can further improve by including the domestic demand pressure as the
third variable in both supply and demand equations.
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