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Abstract

This study examines the impact of both aggregated and disaggregated foreign trade on the
economic growth of Pakistan. The empirical analysis is conducted by using time series data
from 1970-2014.The augmented Dickey-Fuller and Phillips-Perron tests are employed to
ensure stationarity of data. The estimation strategy is based on four approaches. Fist, we
employ the Johansen Cointegration test, which is followed by the dynamic least square,
auto regressive distrbuted lag (ARDL) bounds test to get robust, consistent and unbiased
estimates. In addition, we have employed Breusch-Godfrey LM test for detecting serial
correlation and Breusch-Pagan-Godfrey test for heteroskedasticity. For the stability of the

model, we have employed CUSUM and CUSUM of Square test.

Our results show that exports have a posttive impact on the economic growth of Pakistan,
while imports adversely affect economic growth. Consequently, the export-led growth
hypothesis is still valid. In other words, the import-led growth hypothesis is not valid in
Pakistan. The results also show that physical capital, human capital manufactured exports
and primary exports have positive but highly significant impact on economic growth.
However, the impact of manufactured exports is larger than primary exports. In contrast
capital goods imports have a negative impact on economic growth, possibly due to poor
absorptive capacity. Similarty, semi processed exports and consumer goods imports have
a positive but insignificant impact on economic growth. The study recommends more
concentration on the export sector so as to improve its performance and decrease the trade

deficit of Pakistan.
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Chapter 1

Introduction

Economic growth is the mainstay of an economy as it plays the central role in the social
uplift of the people. However, the question arises as to what might be the appropriate way
through which economic growth can be accomplished rapidly, A large number of factors
are responsble for the economic growth of a country; for instance, physical and human
capital, labor force, investment in the infrastructure and foreign trade etc. The nexus
between foreign trade and economic growth has been discussed by social philosophers
since the nineteenth century. Trade is considered to be the prime factor in the progression
of an economy. The existing lterature underlines two main streams through which foreign
trade can affect economic growth. First is the impact of aggregate foreign trade (exports
plus imports), and second is the impact of disaggregated foreign trade on economic growth
(primary, semi processed and manufactured exports on the one hand, and imports of
consurmer goods as well as capital goods on the other, the later bring modem technology

forthwith).

1.1 Background of the Study

The literature highlighting aggregate foreign trade as the determinant of economic growth
is capacious. For instance, Didier (2013) empirically evalates the different channels of
growth He considers the trade as a forceful link among an economy and its key partners
and the ‘world growth poles’. His results advocate two features of trading associations to
be predominantly important; firstty, which industries are involved, and secondly, how the

exported and imported goods are produced, ie. technology. Moreover, a progressive



spillover effect of trade on economic growth is perceived; as the volume of trade in the
similar industries increases, the performance of export sector flourishes, which leads to
strengthen the human capital implanted in the merchandise. However, the types of goods
being traded, whether primary commodities or high-tech goods, do not matter in
enlightening what lies behind the nexus between foreign trade and growth. In addiion,
there is a strong indication of the significance of trade relationships with one of the ‘world

growth poles’, particularly when it is a developed country.

Grossman & Helpman (1991) have point out that trade expands the available variety of
capital equipment and intermediate goods, which can enhance the productivity of other
resources in the country. Foreign trade helps developing countries in acquaintance to
enriched technology of developed countrics. Trade allows intensify capacity utilization that
not only increases the volune (quantity) but also improves the quality of producer and
consumer goods. Openness fo trade provides a vast market for local firms, permitting them

to work at the essential scale, and to secure the benefits of increasing returns to scale.

The export-led growth hypothesis indicates that the exports expansion strategy is very
important for stimulating economic growth in the long-run. For mstance, Oskooee et al
(2005), Balassa (1985) and Szkorupova (2014) explore the mmpact of exports on growth
and their findings are strongly in favor of the above hypothesis (ELG). However, the
literature on the impacts of disaggregated foreign trade is segmented. Most of the studies
investigate the separate mmpact of manufactured and primary goods exports, and that of
capital goods and consumer goods imports on economic growth. Examples of these studies
are Nouira et al (2011), Iwanow and Kirkpatrick (2008), Sahoo and Dash (2014) and

Chambers and Gordon (1966). On the other hand, very few studies are available which
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investigate the combined mmpact of PR exports, MN exports & capital poods imports on

EG. See, for instance, Sheridan (2014) and Herzer (2006).

There is a vast literature on the export and growth nexus; however the literature on the
imports-growth relation is wery scanty. In some studies, the influence of imports on
economic growth is. shown to be negative. For mstance, Tahir et al, (2015) argues that
foreign imports have a significant adverse mpact on growth. Likewise, Mazol (2016)
investigates the mpact of intermediate and (CPImp) capital goods on GDP growth for
Belarus and ‘intimates that the imports of these goods negatively contribute to economic
growth In contrast, Herreras and Orts (2009) have found a positive and significant

influence of mports on growth

Keeping in view the above discussion, the studies on the impact of composition-wise
(disaggregated) foreign trade on economic growth are very limited in general and for
Pakistan in particular. Although some studies have explored the growth effects of export
composition, but no comprehensive effort has been made to see the owverall and isolated
impacts of primary exports, semi processed exports, manufactured exports, consumer
goods imports and capital goods imports on economic growth. As such, the present
research intends to evaluate the nexus of aggregated and disaggregated exports and imports

on the growth performance of Pakistan

1.2 Research objective
The study s designed to accomplish the following objectives;

1. To examine the impact of aggregate foreign trade on economic growth.



2.

3.

To investigate the impact of disaggregated foreign trade on economic growth, that

15

(@) To determine the relative inportance of primary, semi processed and
manufactured exports in determining economic growth.

(b} To analyze the impact of imports of capital and consumer goods on economic

growth.

To compare the impacts of agpregated and disaggregated exports and imports on

economic growth and to see the relative importance of each segment.

In other words, the study will address the following research questions:

L.

Is there any difference between aggregated and disaggregated foreign trade so for
ther impact on growth is concerned?
Which of the three sub-components of exports composition and two sub-

components of mports composition is more beneficial for economic growth?

. Which of the competing hypotheses, export-led growth & mport-led growth is still

valid?

In order to meet the objectives, the study will test the following five hypotheses:

1.

2.

Aggregate foreign trade has a positive impact on economic growth.

Disagpregated foreign trade has a positive impact on economic growth.
Manufactured exports are more significant than primary and semi processed
eXports.

Consumer goods imports are beneficial than the capital goods mports in Pakistan.

Export-led growth is valid for Pakistan.






3. Most of the studies on trade implicitly assume the same production technology and
common economic structure across countries, which is the man drawback of cross
section studies. To avoid this problem, we use time series techniques.

4. Physical capital, human capital and labor force are the important varables which
affect economic growth. We use the augmented form of the neoclassical
endogenous growth model to incorporate these variabks and employ the Johansen
co-integration test, dynamic OLS and ARDL approaches to examine the co-

integration among the variables.

1.4 Organization of the Study

After this introductory chapter, Chapter 2 discusses a general review of the literature.
Chapter 3 provides the theoretical framework and Chapter 4 discusses the model
estimation techniques and the data nature and sources. Here, we discuss three empirical
techniques to estimate the nexus between foreign trade and economic growth. Chapter 5
discusses the results and the final chapter is devoted for conclusions and policy

recommendations.



Chapter 2

Literature Review

The main objective of this study is to explore the nexus between foreign trade and
economic growth (both at aggregate and disaggregate levels) for Pakistan. The term
‘disaggregated’ implies exports of primary, semi processed and manufactured exports; and
imports of consumer goods and capital goods) and we would lke to see their individual
impacts on economic growth. The theoretical bases of the literature conceming the
relationship between foreign trade and economic growth are comparative and absolute
advantage theories, as well as the models put forward by Hecksher-Ohlin and their
followers. The empirical literature relating foreign trade to prowth has been focusing on
the pattern of foreign trade policies. A lot of studies have been conducted to investigate the
mipact of exports and imports on economic growth. Some studies have examined the nexus
among capital goods imports, manufactured exports, primary exports and economic

growth. This chapter is devoted to a brief narrative of important studies.
2.1 Studies on the Nexus between Aggregate Trade and Economic Growth

Foon et al (2015) point out the presence of the long-run association between exports,
exchange rate and GDP. The results demonstrate that there is a long-run positive
correlation between exports and GDP. However, in a short period of time, they may deviate
from the equilibrium state. The bivariate model estimated for the export-led growth gives
mixed results. Specifically, there is bi-directional causality between export and GDP for
Singapore and Hong Kong, however, there is uni-directional causalty for Taiwan and

South Korea, running from GDP to exports. However, the findings of tri-variate model



confirm bi-directional causality for all selected economies. It also shows the miss-
specification of the bivariate model Another significant finding, which shows that the

export-driven growth strategy is unstable for all four countries.

Similarly, Oskooee et al (1991) examine the relationship between exports and economic
growth. The findings of their study support export-led growth hypothesis. In contrast, Jung
and Marshall (1985) point out the causal relationship between exports & economic growth.
They have concluded that the evidence in favor of export-led growth is weak, as compared
to previous studies, which have found strong indication in favor of export promotion.
However, Konya (2006) explores the prospect of causal relationship between the exports
and real GDP. The outcomes of his study point out uni-directional causality running from
real exports to real GDP in Belgum, Spain, Iceland, Denmark, Italy, Ireland, New Zealand,
and Sweden, similarly, a uni-directional causality running from GDP to exports in Greece,
Austria, Mexico, France, Japan, Portugal and Norway and bi-directional causality between
exports and growth in Finland, the Netherlands and Canada, however, there is no causal
relationship between exports & growth found for Korea, Luxembourg, Australia. In
addition, in case of Switzerland, the USA and the UK, there is also no causal relationship
between the varables. However, Hatemi (2002) investigates the causal association
between exports and growth for Japan. The study finds that the Granger causality is bi-
directional and export is an integral part of the economic growth process in Japan
Moreover, Szkorupova (2014) inspects the relationship among export, foreign-direct
investment and economic growth in case of Slovakia. They conclude that impact of

foreign-direct investment and export on gross domestic product is positive.



Mehmood (2013) has examned the causality between exports and growth. Further, he
investigate that either export-led growth (ELG) or growth-led exports (GLE) hypotheses is
valid for Pakistan The resultls show the long-run association among the varables.
Moreover, there is uni-directional relationship between GDP & exports to Organization for
Economic Cooperation and Development (PETOECD). Futhermore, this study supports
the ELG hypothesis. In addition, Siddiqui et al. (2008) reinvestigate the export led growth
hypothesis in Pakistan. They have concluded that imports, exports, and trade liberalization
have a positive effect on growth, however the temms of trade has a negative effect.
Furthermore, the {ELG) hypothesis is supported for both the short-run as well as for the
long-run. Economic growth in Pakistan is go along with by fluctuations in exports and
imports both in the long & short-run, however in the short-run labor force participation rate
has a negative effect. Moreover, Qudduss and Saeed (2005) have tested the validity of the
(ELG) hypothesis in case of Pakistan. The test results show a positive uni-directional
causality running from exports to growth in the long-run. The findings of the study also
rejected the hypothesis of no co-integration between exports and GDP. Exports are Granger
causing GDP growth. The results also reveal that growth of exports, labor force and

investment have a positive and significant impact on growth in Pakistan.

In addition, Mehmood (2013) has analyzed (ELG) hypothesis. In addition, he investigate
the growth-led exports hypotheses for Pakistan. The findings of Johansen’s Co-integration
test show the presence of long-run reltions between exports & growth. Morcover, the
findings also support export-led growth (ELG) & growth-led exports (GLE) hypotheses.
However, Alam (2012) examines the legitinacy of export-driven growth hypothesis for

Pakistan. His results show that there is a posttive relationship between exports, imports and



economic growth. The short-run results of (ECM) are showing the influence of explanatory
variables imports and exports on growth. The outcomes indicate that growth of GDP in
2006 has significant and posttive influence upon both current period economic growth as
well as the growth of 2005. However, exports of year 2005 and 2006 have negative effect
on the current year GDP. The results also reveal that the impact of imports in 2006 is

negative on the growth of GDP.

Pistoresi and Rinaaldi (2012) inspect the relationship among imports, exports, and
cconomic growth in Italy .They have concluded that the variables are co-integrated in the
long-run. However, the direction of causality between the variables are varying across time.
Moreover, they have also found a weak support for export-led growth and growth-led
imports. Furthermore, this study concludes that both exports and imports are the driver of
cconomic growth. Moreover, Shihab and Khalig (2014) examines the relationship between
growth and exports in Jordan. They have found a uni-directional causation running from
the economic growth to export, however exports do not Granger cause economic growth
On the basis of causality tests results, the varations in the economic growth enlighten the
fluctuations, which affect the export. The findings also support the existence of causality
between exports and economic growth i Jordan. However, the direction of causal
relationship runs firmly from growth to exports. Consequently, this study supports the
growth-led export in Jordan. Furthermore, Alam et al (2014) examine the influence of
exports on the economic growth in the manufacturing sector in Iran. Grounded on the
research outcomes, they have found that the impact of exports on the growth of the
industrial sector is positive and significant. Moreover, they argued that diversification of

the industrial products is the key part of the economy.
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economic growth. Furthermore, the short-run unidirectional causation from exports of
several industries to economic growth is mvestigated. The unidirectional causation flom
economic growth to exports is found for chemical goods only. The central decision is like

a spherical causation between manufactured exports and growth in the long-run for Egypt.

Hussam (2010) investigates the factors of demand behind Pakistan’s export performance
at disaggregated level His study found that disaggregated exports are quick to respond to
relative prices and world demand. However, the degree of sensitivity is comparatively high
for the export of value added goods than that of low value added or primary exports,
Moreover, diversification of primary (low value added groups) to manufactured (high
value added groups) seems to be the paramount strategy to beneft from spreading out of
worldwide demand. Furthermore, Razmi (2006) examines the existence of crowding out
- effect evolving from competition of manufactured goods in the export market of intra-
developing countries. The results show that in spite of an escalation in the elasticity of
expenditures on mported goods in an industrialized country, in the 1990s crowding out
effect come to be more significant. The estimated crowding out effect fluctuates across

SITC categories, time periods, and levels of technological superiority of exports.

Herzer et al (20d6) point out the important role of disaggregated exports in the growth
progression of Chile. They have found that manufactured exports have a productivity-
enhancing effect. In contrast, primary exports have productivity-limiting effects. In
addition, manufactured exports provide better potential in the form of knowledge spillovers
and it also offer supplemnentary externalities compare to primary exports. Therefore, the
main conclusion that arises ffom the their study is that both primary and manufactured

exports positively donated to the economic growth of Chile, however, exports of

20






that the import of machinery from developed countries stimulates higher growth in case of
developing countries. The results also show that investment in kocally produced equipment
shrinks the growth rate however, investment in the import of equipment enhance the
growth. Furthermore, Khan at al, (1995 examine the causality between exports growth and
economic growth. They have found a stable and long-run bi-directional causality between
manufactured exports output, however, there is undirectional causality between primary
exports and output. Moreover, the results also show bi-directional causality between

exports (both primary and manufactured) growth and economic growth.

2.3 Summary of the Literature Review

Overall the empirical and theoretical lterature demonstrates that there are a lot of studies,
which have observed the impact of aggregate foreign trade on economic growth. It is
observed that exports have significant & positive fmpact on economic growth. However,
some studies show negative, while some show posttive impact of imports on economic
growth. There are also some studies which examine the impact of disaggregated (primary
and manufactured) exports on economic growth, which show mix results for different
countrics. The impact of disaggregated foreign trade on economic growth for Pakistan has
not been studied yet. Moreover, no effort has been made to investigate the separate impact
of primary exports, semi processed exports, manufactured exports, consumer goods
imports and capital goods imports on economic growth. So, in this study, we examine the
impact of aggregate as well as disaggregate foreign trade on the economic growth of

Pakistan.
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Figure 3-1: Different Channels of Exports, Imports and Trade Deficit

Channel-1

AL

Channel-3

X — Exports, M — Imports, AD — Aggregate Demand, FER — Foreign exchange reserves, Inv —
Investment, CF — Capital formation, TD — Trade deficit.

The above channels show the positive impacts of exports. However, mports and trade
deficit (TD) have negative impacts. The high value of net exports has a good impact on
economic growth The increase in exports enhances mdustrial output, mproves mdustrial
facilites and creates more job opportunites. In additon, mcrease i exports also attracts
finds mto the country. However, Pakistan economy is dependent on agricultural sector and
supported by the mdustrml sector to some extent. Its exports are mostly composed of raw
material mstead of fmshed or mamfactured goods and imports are mostly capital goods
and petroleum products. The difference in volumes of exports and imports is a major reason
but there are bulk of other problems due to which we face balance of payment problems.
Owur economy faces sustained sever energy shortage and lack of skilled labor which lead to
high cost of production and business. The weak mfrastructure, narow scope for joint
venture and mconsistent policies also negatively contrbute to our growth process. In
particular, terrorism and worsenng law and order situation is negatnely affectng FDI and
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transfer of technology. The inefficiency in labor productivity, lack of cxpenditure on
research and development and unawareness about marketing techniques are also main

reason of trade deficit

The central argument for a divergent impact of primary and manufacturing exports on
economic growth is that exports of primary goods are wunprocessed and raw while
manufactured exports are technologically intensive, and for that reason they create positive
spillovers effects on growth. The literature on primary exports show mixed results. Exports
of primary products effect economic growth positively or negatively. It is the
manufacturing sector that plays a positive role in growth of the economy Chandran and

Munusamy (2009).

Those countries which have low levels of human capital are not seem to benefit from
exporting goods to other countries; in especial, the relationship between manufacturing
exports and economic growth is relatively large and negative. But, once a country achieve
an essential level of educated and skilled workers, the yields from the exports of
manufacturing goods are greatly upsurges, lkewise the retun on physical capital
Moreover, there are a number of policy implications that might be gleaned through this
study. First, high investment in the manufacturing sector of the economy without the
required skilled and educated labor force is similar to the use of resources inefficiently.
Second, the export of manufacturing goods are more vastly interrelated with economic
growth than primary product exports and semi processed exports, however it depends on
the level of human capital in a country. A policy of manufacturing exports promotes
technological progress. Speedy growth in manufacturing sector needs close relations with

multinational companies that provide, technology, intermediate inputs, capital goods and
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exports market. These links provide a dominant means for firms, through which they can

leam by doing.

3.1 Empirical Model

As the main purpose of the study is to explore the impacts of foreign trade on economic
growth, we have to show the economic growth {measured by log difference of real GDP)
as a function of the exports, imports and other variables lke , human capital, physical

capital and labor force etc.

This study adopts the augmented version of the neo-classical growth model due to Mankiw
et al (1990). This mode! assumes endogenous technological progress as an important

determmant of growth. The production function i its standard format is shown as follows.

Y, = AKEHPLYere (1)

where Y denotes real GDP at time t, K denotes physical capital, H: denotes human capital,
L¢ denotes labor force, A, denotes technological progress, where the parameters
o, 3 and yshow the partial elasticities of physical capital human capital and labor force
with respect to output. If the production function exhibits constant return to scale, then y =
1—a — 3, where o and {3 are positive but less then unity.

Equation (1) can be transformed to linear form by taking natural log.

InY, = InA; + ainK,; + BInH; + yiInL; + p, (2)

The above model can be augmented further and we may incorporate other variables lke
exports and mmports. We follow the procedure adopted by Herzer (2006) and Kavoussi

(1984) who assume that other variables affect economic growth indirectly through their
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impact on the total factor productivity denoted by A,. So following these studies, we
assume that exports and imports have impact on economic growth through A,, That i,
InA, = o, + a,InExp; + a;Inlmp, 3)
Substituting equation (3) into equation (2), we get the augmented version of the
neoclassical growth model for aggregate foreign trade as follow.

InY, = a, + a,InExp, + oz Inlmp, + a,InL;K, + aglnH, + agnl, + w, (4)

In the above relation, Y, is economic growth, Exp, is exports, Imp, is imports, K is physical
capital, H, is human capital, L, is labor force, a, is the intercept parameter. All coefficients

are respective elasticities and i, is the usual error term.

To see the relative importance of primary exports, semi processed exports, manufactured
exports, consumer goods mmports, and capital goods imports. We may write exports and
imports i disaggregated fashion;

InExp, = v, InPRExp, + v,InSPExp, + v, InMExp, (54)

where y,, y, and ¥, represent the relative shares of primary, semi processed and

mamufactiured items in total exports.

Inlmp, = &, InCNImpt, + &, InCPImpt, (58)

§,and &, represent the relative shares of consumer goods and capital goods in total imports.

In view of the above, we may estimate the following extended model;

InY, = B, + B,InPRExp, + B;InSPExp, + B,InMNExp, + B;InCNImp, + B,InCPImp,
+ B;InK; + BglnH, + BolnL, + &, (6)
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The symbols stand for: PRExp, for primary exports,SPExp, for semi processed exports,
MNExp, for manufacturing exports, CNImp, for consumer goods imports, CPImp, for
capital goods imports.All the coefficients are constant elasticities and €, is the wusual emor

term.

3.2 Explanation of Variables
Economic Growth is the dependent variable i this study. Economic growth is known as
the percentage change in the gross domestic product of a country at current over the

previous period.

3.2.1 Explanatory Variables

In this study we have ten explanatory variables as discussed below.

@) Exports (Exp)

Exports constitute a significant part of foreign trade as well as aggregate demand/output.
The main exports of Pakistan are manufactured goods, beverage, tobacco, food, live
animals, crude material, miscellaneous articles, and machinery. The top exports partners
of Pakistan are European Union, United State (US), China, UAE and Saudi Arabia. Exports

are further disaggregated as under.

(a) Primary Exports (PRExp)
Those goods which are obtained without much processing. Main sources of primary
exports of Pakistan are agriculture, fishing, forestry and mining,

(b) Semi Processed Exports (SMExp)

Those goods which are processed in mdustry to some extent so as to be used as industrial

raw material In other words these goods are used as input for transformation into final
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good in other industry. Pakistan exports cotton yam, leather and ammal casing etc to other
countries,

(c) Manufactured Exports (MNExp)

These are the tangble goods obtained from conversion of raw material through
manufacturing process into useful industrial or consumable goods. Pakistan exports cotton
yam, foot wear, ready-made garments, carpets, rugs, sports goods, surgical instruments and

other textiles etc.

(ii) Imports (Imp)

Imports represent the value of all goods and services received from the rest of the world.
Pakistan imports machinery, petroleum, chemical fertilizer, edble o1, wvehickes,

spareparts, iron ore, steel, wheat, tea, and pharmaceutical products ete.
(@) Consumer Goods Imports (CNImp)

Pakistan imports consumer goods m the form of food items, luxury cars, petroleum, iron,
steel, ubber tyres etc. However, a clear distinction between consumer goods and industrial

raw material cannot be drown

{p) Capital Goods Imports (CPImp)

Capital goods are used for in the process of production, These goods increase efficiency of
labor and improve the productive capacity of a country. Pakistan fmports machinery,
transportation equipment’s, power generating machines, motor vehicles and others.

(iii) Physical Capital (K)

It is very difficult to measure the stock of physical capital. However, investment leads to
capital formation and it has a significant impact on economic growth. Following (Herzer
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et al, 2006), this study uses the gross fixed capital formation (private + public) as a proxy
for physical capital.

(iv) Human Capital (H)
Human capital comprises the skills and capabilities embodied with uman (Nik et al 2013).

In the wider terms, it talkk about the attainment of knowledge, experience, abilities, skills
and intelligence by persons. It has a positive impact on economic growth. For example, if
human capital mcreases, it means individuals have more knowledge, skills and experience
which lead to high production and more employment opportunities. Human capital also
increase per worker income. To measure human capital we use rates of return to education
as a proxy.

(¥v) Labor Force (L)

Pakistan is a labor-infensive country and labor force is that segment of the population,
which 5 economically active and ages at lkast 15. Following literatwre (Shahid, 2014;
Siddiqui et al, 2008) we use total labor force as a proxy to capture the role of labor force

m the economy and to draw meaningful conchisions.

3.3 Data and Sources

This study will use time serics data from 1970-2014 The data on economic growth and
other variables are from the (Workl Bank’s WDI) and from economic survey of Pakistan.

Table 3.1 below provides an account of the variables to be used in the study.
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Table 3-1: Variables Definition and Source

Variables Abb Definition Source
Economic Growth Yt Log difference of'real GDP (World Bank’s WDI)
Exports Exp, Total exports Pakistan Economic survey
(2014-15)
Imports Imp, 1ol imports Pakistan Economic survey
(2014-15)
Consumer goods CNImp, | Total consumer goods imports Pakistan Economic survey
imports (2014-15)
Capital goods imports | CPImp, Total capital goods mmports Pakistan Economic survey
(2014-15)
Primary Export PRExp, Primary exports Pakistan Economic survey
‘ (2014-15)
Manufacturing Export | MNExp, Manufacturing exports Pakistan Economic survey
(2014-15)
Semi Processed SPExp, Semi processed exports Pakistan Economic survey
Exports (2014-15)
Labor force L, Labor force Labor force survey
(2014-15)
Physical capital K, Gross fixed Capital formation (World Bank’s WDI)
as a proxy to measure physical
capital
Human Capital H¢ Rates of return to education Penn world table 8.1
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Chapter 4

Estimation strategy/Methodology

It is essential to confront the time senes data to the following tests before formal

estimations.

4.1 Unit root test

For time series, it is necessary to check the seres for stationarity, or to check for the order
of infegration. It is usually thought that almost every time series are non-stationary and has
a unit root. Such a non-stationary data can be converted mto stationary through consecutive
differencing. The Dickey-Fuller test is a suitabk and modest technique for checking the

order of integration. The Dickey-Fuller test is specified in the AR form as follows;
By, = 8ye1t+ & 7)

where, “g” significs the errors which are stationary variables and identically distributed.
The null hypothesis of Dickey-Fuller test which has to be tested is that; Ho: & = 1, which
means that the seres is non-stationary and has unit root, while the alternative hypothesis
that Hij: & < 1, which means that the series is stationary and the unit root problem is not
exist. The DF test is effective only in case of white noise errors (£1). Conversely, if error
terms are not white noise, in this case the validity of the Dickey-Fuller test is not applicable.
To sidestep this problem, the Dickey and Fuller (1997) have recommended the Augmented
Dickey-Fuller (ADF) test which is acquired by accumulation of lag values of dependent
variable to the Dickey-Fuller regression. This provides the following design of the ADF

test;
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Ay, = a+ 8Ay,_, + & (8)

In equation (8), “Ay,.,” demotes the lagged dependent variable to estimate the

autocomrelation.  Moreover, we employ the stationarity test for the concemed variables.

The distribution support the assumption of Dickey-Fuller tests that the errors have constant
variance and they are statistically independent. Phillips and Perron (1988) established a
generalization of the Dickey-Fuller technique that sanctions for farly warm assumptions
regarding the distribution of the error tenns. Therefore the Phillips Perron test permits the
error terms to be weekly dependent on each other and they are heterogeneously distributed.

In this case the regression equations are as follows:

Ye= by + biYe s + 1, €))
. . . n
Y,= by + bY,_, + b, (t—E) + u (10)

n = Number of Observations

#e = E (@) = 0 ----- but there is no requrement that the disturbance term is serially un

correlated or homogencous, The hypothesis in this case b* =1and b'=1 and b,= 0

4.2 Testing for Cointegration (Johansen Method)

We employ the full information maximum lkelhood (FIML) procedure developed by
Johansen (1995). In Johansen’s procedure all the variables are treated as potentially
endogenous to avoid the issue of normality of the comtegrating vector on one of the

variables. Johansen’s procedure also determine the co-mtegrating relations in addition to
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if the variables on both side of the equation are integrated of same order. This will occur
only if r = 0, so that [T = 0, in this case there is no cointrgrating relationships among the
variables in ¥,, in addition, the parameters of Il are such that Iy, _, is also I{0). So, in the
first situation (r = 0; I = 0), equation (12} represents a traditional VAR approach in first
differences. However, in the second case when the rank of Mwhich is greater than zero,
representing that there will be r < n cointegrating relationships, it means that there are r
stationary linear association of y,possible. If 0 < r < n, then the reduced rank matrx I can

be disintegrated into two matrices o and B (each n x r), such that:

My,_, = u(ﬁ)’t—:[) (13)

In the above equation, the loading matrix o comprises the coelficients of emor comection
quantifying the speed of adjustment to restore equiibrium On the right-hand side the
second term (fy,_,) denotes the cointegrating relations. Though y, is nonstationary but
the vector of cointegrating relation f have the property thatfy, is stationary. The
maximum-eigenvalue and trace statistics are used to find the number of cointepration
relationships (the cointegration rank), r. The null hypothesis of trace statistic shows that
the mumber of different cointegrating vectors is less or equal to r against the alternative
hypothesis of n cointegrating relationships. The eigenvalue test estimates the null
hypothesis of r cointegrating vectors in contrast to the alternative of r + 1 cointegrating
vectors. Conversely, in case of small samples size like ours, these statistics incline to falsely
reject the null hypothesis of no Jong-run relationship. The utmost straight- forward solution
to this issue is to adjust the test statistics by using the small sample comection factor (T —
n x p) /T downward as proposed by Reinsel and Ahn (1992), where T indicate the size of

sample, which is (T = 44) in this study, n is used to measure the number of concerned
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variables (n = 9) and p is the optimal lag length, which is determined by the Schwarz
information criterion. For the determination of optimal lag, the Schwarz criterion is

superior to other criterion, when using VAR technique (Liitkepohl, 1985).

4.3 Estimation of the Long Run Elasticities: (Dynamic OLS)

We check the robustness of the cointegration estimates through dynamic ordinary least
square. Hence, the FIML estimates n a small sample are sensitive in the selection of
optimal lag length and it is also very sensitive to the model specification, we additionally
utilize the dynamic ordinary least square (DOLS) technique as suggested by Sakkonen
(1991). This technique is asymptotically smmilar to Johansen’s FIML procedure, however
execute very well in case of small sample size. In addition, DOLS generates asymptotically
efficient and unbiased estimates for vanables that are cointegrate, even in the presence

endogenous Tegressors.

The DOLS regression in our case for aggregate foreign trade and economic growth is given

bellow:
i=k

InY, = B, + BylnK, + BylnH, + BynL, + Bglnimp, + BInExp, + Z b, Ak, ,
i=—k

i=k i=k i=k
+ Z b, AlnHy,; + Z b3 Alnly,, + Z ¢, Alnimp,

i=—k i=—k i=—k
i=k

+ Z by AINExp,,; + & (14)
i=—k
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The DOLS regression for disaggregate foreign trade and economic growth:

In¥, = B, + B,InK, + PyinH, + B,InL,+ BInCNImp, + B InCPImp,

. i=k
+ B,InPRExp, + ByInSPExp, + BoInMNExp, + Z b, AlnK,
i=—k

t=k i=k i=k
+ Z ¢, AlnH,,; + Z ¢; Alnky,; + Z b, AInCNImp,,;

i=—k i=—k i==k

i=k i=k i=k

+ Z ¢ AlnCPImp,,; + z ¢g AINPREXD, ,; + Z ¢, AInSPExp,
i=—k I=-k (=-k

i=k
+ Z by AINMNEXD,,, + £ (15)

i=—k

Where’BlJ BZ’ 83384! BS! Bﬁ: 87! BsandBQ are the lOIlg—l'llIl elasticit:ies, and (bls ¢29 ¢33

b4, 0s. dg, b, and Py, are showing the coefficients of lag and lead differences, they are
treated in the model as nuisance parameters. These act as to adjust for concemvable
autocorrelation, endogeneity, and non-normal residuals for the consistent estimates of B,
B2, B, Bys Bs, Bs> By, Bg and By. Similar to model for aggregate foreign trade and economic
growth, the equation of DOLS is estimated using two lags and leads (k = 2) for

disaggregated foreign trade and economic growth.

4.4 Auto Regressive Distributed lag Model (ARDL)

Pesaran, Shin and Smith (PSS 2001) developed a new approach to co-integration testing
which is applicable irespective of whether the regressor vanabkes are I(0), 1(1) or mutually

co-integrated. As an alternative we re-estimated this basic quarterly inflation model using
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the ARDL technique along the lines suggested by PSS (2001). The ARDL model is prefer

over others because it is helpful in fixing the problem of serial correlation in the residuals.

The Auto Regressive Distributed Lag (ARDL) model (see Pesaran et al, 2001) comprises
by estimating the conditional error correction (EC) form of the ARDL technique for

agpregate foreign trade and economic growth.

P p P f
AlnY, = a,; + z ¢ AlnY,_; + Z o AlnK,_; + z ¢, AlnH,_; + z $;Alnl,_;
i=1 i=0

i=0 i=0
P P
+ z ¢; Alnlmp,_; + z Gg AlnExp_; ++4,InY,_, + f,inK,_,
i=0 i=0

+ BainH,_, + Binl,  + Bsinimp._, + BonExp,_, + (16)

where nY,, InK,, InH,, InL,, Inlmp, and InExp, are real GDP, physical capital, human
capital, labor force, imports and exports i natural logarthm (In) form, A indicate the first

difference operator and p denotes the optimal lag length.

The conditional error cormrection (EC) form of the ARDL model for disaggregated foreign

trade and economic growth.



P P P p
Mlnty =y + ) GiBln¥ + D G AINK,_ + ) b AlnH, + ) bAlnL,
i=1 i=0 i=0 i=0

p P p
+Z &, AlnCNImp,_, + Z (g AlnCPImp,_, + Z &; AlnPRExp,_;
i=0

i=0 i=0

p P
+ ) o AlnSPExp,_, + Y b ARMNExp,_, + Byln¥,_y +BylnK,_,
=0

i=0
+ BinH,_, + B,InL,_, + BInCNImp,_, + BeInCPImp,_,

+ B,InPRExp,_, + PInSPExp,_, + ByinMNExp,_, +€, (17)

where InY,, InK,, InH,, InL,, InCNImp;, InCPImp,, InPRExp,, InSPExp, and InMNExp,
are real GDP, physical capital human capital, labor force, consumer goods imports, capital
goods imports, primary exports, semi processed exports and marufactured exports in

natural logarithm, A indicate the short-run change operator and p denotes the optimal lag

length.

4.4.1 ARDL Bounds Test

The ARDL Bound test is used to estimate the long-run relationship among the variables.
The mull hypothesis for no long-run relationship among variables is Ho: f8,= f,= f;=
Bs=Ps= Bs= 0 against the alternative hypothesis Hi: 8,# B,# B3# B,# Bc# Be# 0. The test
comprises asymptotic critical value bounds, which depend on whether the variables are
I(0) or I{1) or a mixture of both. The test creates two series I(0) and I(1) of critical vahes.
Critical values for the I(1) series are stated the upper bound critical values, whereas the
critical values for I(0) series are referred to as the lower bound critical vales. If the value
of F-statistic go beyond their comesponding upper bound values, we can reject the nul

hypothesis of no long run relationship and accept the altemative hypothess of a long-run
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association between the variables irespective of the order of integration of the variables,
If the valie of F-statistic is lower than the upper bound value, we cannot reject the null
hypothesis that there is no long-run relationship among the variables and if the value lies
between the upper and lower bounds, without information about order of integration of

concerned regressors, we cannot make any fruitful inference.

After confirming the long-run relationship among the vanables, we estimate the long-run

model for aggregate foreign trade and economic growth is given below:

p p P P
InY, = a, + z by AlnY,_, + Z bas AlnK_ + ) by Al + Z b, Alnl,_,
i=1 i=0 i=0

i=0

P p
+ Z ¢y Alnimp, _; + Z ¢ AlnExp,_, + u, (18)
=0

i=0

The long-run ARDL model for disaggregated foreign trade and economic growth is given

below:;

v P 2] 2
¥, = vy + ) Sy AlnY, ) 8y Ak, + ) 6y, AlnH, i+ ) by Alnl,

i=1 i=0 i=0 i=0

p P r
+ Z 8, AlnCNImp,_, + Z 8¢ AINCPImp,_; + Z 5,, AlnPRExp,_,

i=0 i=0 i=0
P p
+ ) 6y AlnSPExp,  + Y 6y AIMNExp,_, +€, (19)
i=0 i=0

The ARDL specification showing the short-run dynamics for aggregate foreign trade and economic

growth can be estimate through an error correction model (ECM) of the subsequent form:
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P P p v
Mlnt, = 8+ ) $,Aln¥,+ ) B MK, + Y foAlnH,_+ ) ByAlnL,
i=1 i=0 =0 i=0

P p
+ Z B, Alnlmp,_, + z B AlnExp,_ + QECM,_, +€, 20)

i=0 i=0

The coefficients of the above short-run equation for aggregate foreign trade and economic growth
are coefficients descrbing the short-run dynamics of the model’s convergence to the equilibrium

state and ¢ symbolizes the speed of adjustment. ECM,_; denotes the error correction term,

which is define as below:

p P »
i=1 i=0

i=0

P p p
- Z ¢y AlnL,_; — 2 $y; Alnimp,_; — 2 dg; AlnExp,_; (21)
i=0 i=0

i=0

The ARDL methodology of the short run dynamics for disaggregated foreign trade and economic
growth can be achieved by constructing an error correction model (ECM) given in the following

equation:
P p p P

InY, = 9, + Z b AlnY,_; + Zm AlnK,_, + Z B, AlnH,_, + Zﬁg AlnL,_,
i=1 i=0 =0 i=0

b 2 p
+ Z B, AnCNImp,_; + Z B AlnCPImp,_, + Z B4 AlnPRExD,_,

i=0 i=0 i=0

P P
+ zﬁ, AInSPExp,_; + Zﬁa AInMNExp,_ + GECM,_ + ¢ (22)
{=0

i=0
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All the coefficients of the above equation for disaggregated foreign trade and economic growth are
coefficients concerning the short run dynamics of the model’s convergence to the equilibrium state
and ¢ symbolizes the speed of adjustment. where ECM,_, is the error cor;ect'pntenn, which
is define as below:

P P P
ECM, = In¥,— y, = ) 8,Aln¥,_ — ) by AlnK, , =) 8y AlnH,.,
{=1 i=0 i=0

p p P
= ) by AinL, - ) 8 AlnCNImp,_, ~ Y 8qAlnCPimp,
=0 i=0

i=0

p p
- Z 8,;AlnPRExp,_; - Z 0g; AINSPEXp,_,
=0

i=0

P
— ) 8, AlnMNExp,., 23)
=0



Chapter 5

Results and Analysis

In this chapter, we discuss the results of different econometric techniques namely Johansen
comntegration test, Dynamic OLS and ARDL, which are employed to find the impact of
foreign trade on economic growth at aggregated and disaggregated level The chapter is
divided into two mamn sections. In the first section, we discuss the impact of aggregate
foreign trade on economic growth and in the second section, the results of disaggregated
foreign trade and economic growth are discussed. The above sections are further divided
into four sub-sections to discuss the results of Johansen Cointegration, the results of
Dynamic OLS, the results of ARDL and finally, to provide a brief comparison of the three
models. At the end of the chapter, we discuss the auto correlation, heteroskedasticity and

normality issues of the model.

5.1 Results for the Relationship of Aggregate Foreign Trade and Economic Growth

Since our data is time series so i is essential to check the data for stationarity before
running any regression analysis. Therefore, we have to check the data for presence of unit
roots by applying (ADF) and Philip and Perron test. The results of these tests are reported
in the appendix. The results show that all the variables in our model are non-stationary at

level, however, they become stationary at first differences.
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5.1.1 Johansen Cointegration test

After confirming that all varables are of the order I(1) we utilize Johansen cointegration
methodology to check that the variables are cointegrated in the long-run or not. Table 5.1
shows that the null hypothesis of no cointegration is rejected at 1 % level of significance.
However, the alternative hypothesis of at most 5 cointegration equations is accepted at 10
% level of significance. Moreover, the results of maximum eigenvalue test shown in Table
5.2 indicate the rejection of null hypothesis of no cointegration relation. The results confirm
the acceptance of altemative hypothesis in case of 2 comtegrating relations. Therefore, on
the basis of both trace test and maximum FEigenvalue test, we conclude that there is a long

run relationship among the variables.

Table 5-1: Unrestricted Co-Integration Rank Test (Trace) for Aggregate Foreign
Trade and Economic Growth

Hypothesized
No. of CE(s) Eigenvalue Trace Statistic Critical Value (0.05)
None * 0.765%** 163.667 103.847

Atmost 1 * 0.598*** 104.275 76.972

At most 2 * 0.453%%* 66.890 54.079

At most 3 * 0.396%** 42,131 35.192

At most 4 * 0.284%* 21.449 20.261

At most 5 0.171* 7.698 9.164
Note: (***), (**) and (*) represew 1%,5% and 10% level of significance respectively. Trace test
pomt out 5 cointegrating equations at the 0.05 level* denotes rejection of the hypothesis at the
0.05 level and **MacKinnon-Haug Michelis (1999) p-values.




Table 5-2: Unrestricted Co-Integration Rank (Maximum Eigenvalue) Test for
Aggregate Foreign Trade and Economic Growth

Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Cntical Value
None * 0.765%** 59.392 40.956
At most 1 * v.598*%* 37.384 34.805
At most 2 0.453 24.759 28.588
At most 3 0.396 20.681 22.299
At most 4 0.204 13.750 15.892
At most 5 0.171* 7.698 9.164
Note: (***), (**) and (*) represent 1%,5% and 10% level of significance respectively,

rejection of the hypothesis at the 0.05 level.

Max-eigenvalue test indicates 2 comtegrating equations at the 0.05 level* denotesl

The following Table shows the normalized cointegrating coefficients.

Table 5-3: Aggregate Foreign Trade and Economic Growth: Johansen Test

Normalized cointegrating coefficients (standard error in parentheses)

Dependent variable: InY

K nH TnL Tnimp InFxp C

InY 1.669*** | 5.420%** 0.024 -1.154%%% | 0.236%* -3.559

(0.180) | (0.658) | (0.243) | (0.176) | (0.091) | (2.501)

Note: (¥¥*),(¥*),(*) represent 1%,5% and 10% level of significance respectively.

From Table 5.3, it can be conchuded that physical capital human capital, labor force and
exports have a positive impact on economic growth, whereas, the imports negatively affect
economic growth. Moreover, Pakistan economic growth increases by 0.036 % as a result

of 1 % rise in exports. In contrast, a 1% increase in imports leads to a 1.15 % declne in
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cconomic growth These results sugpest that exports promote economic growth through
the channel of productivity. However, the impact of imports is adverse for economic

gowth
5.1.2 Results of Dynamic Least Square Model.
The results are shown in Table 5.4 below.

Table 5-4: Aggregate Foreign Trade and Economic Growth: Dynamic Least
Squares (DOLS)

Dependent Variable: InY
Variable Coeflicient Std, Error t-Statistic
kK. 1.352%%% 0.194 6.959
InH 5.552%** 0.332 16.687
InLl 0.588%** 0.121 4.824
Infimp ~1.093%** v,191 -5.722
InExp 0.247%** 0.033 7.414
C -0.285 2.788 -0.102
R-squared 0.999 Mean dependent var 27.942
Adjusted R-squared 0.999 S.D. dependent var 1.575
S.E. of regression 0.014 Sum squared resid 0.001
Long-run variance 5.92E-05
Note: (***), (**), (*) represent 170, 5% and 10% level of significance respectively.

The results obtained from DOLS m Table 5.4 are consistent with the resulis of Johansen
comtegration test. Physical capital human capital, labor force and exports have positive

and significant coefficients at 1% level which means that all these variables enhance
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economic growth. In contrast, imports have negative and significant coefficient at 1% level,

which means that 1 % increase in imports leads to 1.09 % decrease in economic growth.

5.1.3 Aggregate Foreign Trade and Economic Growth: Auto Distributed Lag
(ARDL)

To show the impact of aggregate foreign trade on economic growth, we have estimated
three different models throuph ARDL approach. The results are reported in Table 5.5. 5.6

and 5.7 below.

Table 5-5: ARDL Bounds Test Results

Test Statistic Value
F-statistic 7.245061
Critical Value Bounds
Significance I(0)Upper Bound I(1) Upper Bound
10% 2.26 3.35
5% 2.62 3.79
2.5% 2.96 4,18
1% 3.41 4.68

From Table 5.5 the bound test suggests that the F-statistic value is greater than the upper
bound value, therefore, we reject the mull hypothesis of no long-run relationship. Hence the

bound test till us that there is a long-run relationship in our model
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Table 3-6: Results of Error Correction Model (ECM) through ARDL

Short-Run Coefficient of Cointegrauvn of ARDL: Dependent Variable: InY

Variable Coeflicient Std. Error t-Statistic
D{nY(-1)) 0.342 0227 1.506
D(nY(-2)) 0.418 0.256 1.634
D(nY(-3)) 0.607%* 0.267 2.769
D{K) 0.444%%+ 0.085 5.209
DK (-1)) 0.128 0.154 0.832
D(InK(-2)) -0.057 0.162 -0.353
D(InK (-3)) 20.579% %% 0.151 73.826
D(InH) -9.655~~- 1.916 -5.037
D(InH(- 1)) 0,224 4.003 -0.056
D(InF(-2)) 3.443 4.358 0.790
D(InH(-3)) ~4.518 2.872 1.677
D(inL) 0.204 0.205 0.996
D(nl{-1)) -0.107 0.235 20.455
D(InL(-2)) -0.557** 0.250 -2.227
D(nL(-3)) 0.451%* 0.187 2.405
D(lnlmp) C0.132% 0.067 1.957
D(lnlmp(-1)) 0.308%%* 0.089 3.460
D(nmp(-2)) 0.109% 0.058 1.852
D(InExp) -0.032 0.071 -0.447
D(InExp(-1)) 20.104 0.066 _1.574
D(nExp(.2)) -0.131¥ 0.064 2.022
(ECT) Z0.812%F% 0.154 -5.246

Note: (*), (**) and (~~*) are showing significance level at 1%,5% and 10% respectively.

The value of ermor correction term (ECT) in Tabk 5.6 is negative and significant, which

shows the speed of adjustment toward long-run equilbrium state. It also shows the long-
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run causalty running from mdependent variables to dependent vanables. The long-run

relationships are shown in Table 5.7.

Table 5-7: Long-run Relationship between Aggregate Foreign Trade and Economic
Growth

Long-Run Coefficients of ARDL: Dependent Variable: InY
Variable
Name Variable | Coeflicient | Std. Error t-Statistic
Physical
capital K 1.391*%** | 0.173 8.005655
Human capitall InH 4.341%** | 0.460 9.428409
Labor Force InL -0.048 0.159 -0.254579
Imports Inlmp | -0.854+** | 0.157 -5.441068
Exports InExp 0.103* 0.v.7 1.810423
C Constant | -0.327 2.368 -0.138454
R-squared 0.999 Mean dependent var 28.01268
Adjusted R-squared 0.999 S.D. dependent var 1.616838
S.E. of regression 0.019 Akake info criterion -4.802886
Sum squared residuals 0.004 Schwarz criterion -3.620671
Log likelihood 124.0577 | Hamnan-Quinn criterion -4,375435
F-statistic 9560.679 Durbin-Watson stat 2.329342
Probability(F-statistic) 0.000000
Coimtegrating equation = InY - (1.3916InK + 4.3413InH - 0.0484InL. - 0.854 Inlmp +
0.1036InExp -0.3279)
Note: (*), (**) and (***) are showing significance level at 1%,5% and 10% respectively.
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In Table 5.7 the dependent variable is economic growth (Y) and the explinatory variables
are physical capital, human capital, lhbor force, exports and imports. The three variables
namely, physical capital, human capital, and exports have a positive and significant impact
on economic growth which is consistent with the results of Johansen cointegration test
given in Table 5.3 and DOLS in Table 5.4. Similarly, our results support other studies like

Mehmood (2013) and Enue et al (2013).

Serial Correlation

Serial correlation arise in time series data when error terms are correlated with one another
in different time periods. It is basically the violation of the classical linear regression model
assumption which is cov (g, y,_,} = 0.The classical linear model assumption shows that
the error terms are not correlated. This assumption is violated due to misspecification,
omitted variables and measurement errors. We use Breusch-Godftey serial comrelation LM
test to detect serial correlation. The dependence of current year error term on last period’s

error term is shown in the equation form as below,

He= Pl ¥+ &

Serial Correlation LM Test for Aggregate Foreign Trade and Economic Growth:

Null Hypothesis: p = 0 (No serial correlation exist).

Alternative Hypothesis: p # 0 (There is serial correlation).

The results are reported in Table 5.8.
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Table 5-8: Results of Serial Correlation LM Test

Breusch-Godfrey (BG) Serial Currelation LM Test:

F-statistic | 0546945

Probability. F(2,10)

0.5951

Table 5.8 shows that the p value is greater than 5 % of both F-statistic and observed R-

squared, so, we accept the null hypothesis of no serial correlation in our model

Heteroskedasticity Test

Heteroskedasticity kead us to biased and misleading estimates. This problem occur due to

mconsistent error terms and high fluctuation in the residuals distrbution. We employ

Observed R-squared l 3.944117 .

Probability. Chi-Square(2)

0.1392

Breusch-Pagan-Godfrey test to detect this issue.

Breusch-Pagan-Godfrey (BPG) Test for Aggregate Foreign Trade and Economic

Growth:

The test for aggregate foreign trade and economic growth is given below m the axulary

regression formand the results are reported m Table 5.9.

82=l, = oy + a,InExp, + oylnlmp, + a,InLK, + a;InH, + a,lnL,

Null Hypothesis: a, = a3 = o, = a5 = g =0 (8! = a, = constant).

Alternative Hypothesis: At least one of them # 0.
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Table 5-9: Results of Breusch-Pagan-Godfrey (BPG) Test for Heteroskedasticity

Heteroskedasticity Test: (Breusch-Pagan-Godfrey)

F-statistic 2.738151 Prob. F{27,12) 0.0350
Observed R-squared 34.41406 r10b. Chi-Square(27) 0.1543
Scaled explained SS 3.268074 Prob. Chi-Square(27) 1.0000

From Table 5.9 i is concluded that there is no heteroskedasticity problem in our model
because the p value against observe R-squared is greater than 5 %. Additionally, the scaled
explained SS value is also insignificant which shows that our model is free from

heteroskedasticity problem and the varance of the variables and random term is constant.

Stability Tests for Aggregate Foreign Trade and Economic Growth

To check whether our parameters are stable or not, we use the cumulative sum test
(CUSUM) which shows that the parameters are changing systematically. In addition, we
use cumulative sum of square, which shows that the coefficients of our regression analysis

are changing suddenly.

Cumulative Sum Test (CUSUM).

Null hypothesis: Parameters are stable.

Altemnative hypothesis: Parameters are not stable.
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Figure 5-1: CUSUM Test for Aggregate Foreign Trade and Economic Growth
12

-12 T T T T T T T T T T T
33 34 35 36 37 38 39 40 41 42 43 44

[ CUSUM 5% Significance

Figure 5.1 shows that the parameters are stabk because the blue line does not cross the red
line.

Conmlative Smm of Square (CUSUMS)

Null hypothesis: Parameters are stable.

Alermative hypothess: Parameters are not stablke.
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Figure 5-2: CUSUM of Squares Test for Aggregate Foreign Trade and Economic
Growth
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From Figure 5.2 it is concluded that our model is stable and acceptable.

5.1.4 Comparison of Resulis from the three Model

We have apphed three estmation techniques (DOLS, Johansen coimtegration test and
ARDL) to see the relationship between foreign trade and economic growth. Tablke 5.10
shows a brnef comparson of the three model The coefficients of physical capital and
human capital are strongly significart and positive in sign. In confrast the coefficient of
labor force & positive and significant in dynamic ordinary least square (DOLS). Howewer,
its coefficient is positive and msignificant in Johansen Cointegration test, whie, it is
negative but insignificant m ARDL. Furthermore, the mmpact of imports on economic
growth is negative and strongly significart m all the three models. However, the exports

coefficients are positive m all the three models but the degree of significance is different.
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It is therefore concluded that exports have a growth enhancing impact, while imports have

a growth retarding impact.

Table 5-10: Comparison among the Three Model

Dependent Variable: InY
Variable DOLS Johansen ARDL
InK 1.352%%* 1.66G*** 1,391 %**
InH 5.552%%% 5.420%** 4.34]%**
InL 0.588*%* 0.024 -0.048
Inlmp -1.093%** -1.154%** -0.854 ¥
InExp 0.247%** 0.236** 0.103*
C -0.285 -3.559 -0.327
Note: (*), (**) and (***) are showing significance lever at 1%,5% and 10% respectively.

5.2 Results for the Relationship of Disaggregated Foreign Trade and Economic
Growth.

In this section we report the results of various tests to see the impact of disaggregated
foreign trade on economic growth. The exports are divided into three categories, namely
primary, semi processed and manufictured exports (final goods). Likewise, the imports are
clssified imto two categorics, namely consumer goods and capital goods mmports. In
addition, other determinants of economic growth like physical and human capital as well
as labor force operate in the analysis as before. We follow the same methodology and use

the three estimation techniques, namely the Johansen Cointegration, Dynamic least square
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and ARDL. Before going to discuss the results of the three techniques, we check the

problems of auto comrelation and heteroskedasticity.

5.2.1: Johansen Cointegration Test

We apply the Johansen cointegration test to the data at hand. The results are reported below.
The results of Unrestricted Cointegration Rank Test (Trace) in Table 5.11 reject the null
hypothesis of no cointegration and accept the null hypothesis of 8 comtegration equations.

The results confirm the long-run relationship among the variables.

Table 5-11: Unrestricted Cointegration Rank Test(Trace) for Disaggregated
Foreign Trade and Economic Growth

Unrestricted Cointegration Rank Test (Trace)
Hypothesized
No. of CE(s) Eigenvalue Trace Statistic Crtical Value (0.05)
None * 0.95]%%* 427.449 197.370
At most 1 * 0.866%** 302.974 159.529
Atmost2* 0.855%** 220.396 125.615
At most 3 * 0.687*** 141.109 95.753
At most 4 * 0.496%** 93.391 69.818
At most 5 * 0.457% % 65.267 47.856
At most 6 ¥ 0.406%** 40.184 29.797
At most 7 ¥ 0.355%*% 18.783 15.494
At most 8 0.019 0.804 3.841
Trace test shows 8 cointegrating equations at the 0.05 level, * denotes rejection of the hypothesis
at the 0.05 level, **MacKinnon-Haug-Michelis (1999) p-values.
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Table 5-12: Unrestricted Cointegration Rank (Maximum Eigenvalue) Test for
Disaggregate Foreign Trade and Economic Growth

Unrestricted Cointegration Rank Test (Maximum Eigenvalue)
Hypothesized Max-Eigen 0.05
No. of CE(s) Eigenvalue Statistic Crtical Value
None * 0.951%*+* 124.474 58.433
Atmost 1 * 0.866%** 82.578 52.362
At most 2 * (.855%** 79.286 46.231
At most 3 * 0.687*** 47718 40.077
At most 4 0.496 28.123 33.876
At most § 0.457 25.082 27.584
At most 6 * 0.406%* 21.400 21.131
At most 7 * 0.355%* 17.979 14.264
At most 8 0.019 0.804 3.841
Max-eigenvalue test directs 4 cointegrating equations at the 0.05 Jevel, * denotes rejection of the
hypothesis at the 0.05 level, **MacKmnon-Haug Michelis {1999) p-values.

In addition, to trace test we have applied maximum eigenvalue test reported in Table 5.12,

which indicate four cointegrating equations. From both of the tests, trace test and maximum

eigenvalue test we have concluded that there is a long-run relationship among the variables.
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Table 5-13; Normalized Form of Johansen Cointegration Test

Normalized cointegrating coefficients (standard error in parentheses)

Dependent Variable: InY

InK InH Inl. | mPRExp | lSPExp | InMNExp | WCNImp | InCPImp
InY [0.141%%* |3 506%**[0.385%%% | 0.054%* | 0.020 | 0.572%** | 0.305*** |.0.338%**
(0.033) | (0.188) | (0.063) | (0.019) | (0.014) | (0.037) | (0.031) | (0.016)

Note: (***), (* -y and (*) symbolize 1%,5% and 10% level of significance respectively.

Table 5.13 shows the normalwed long-run comtegrating coefficients of the Johansen test.
These results reveal that Pakistan economic growth increases by 0.02 % in response to 1
% increase in semi processed exports. Simiarly, 1 % increase in manufacturing exports
leads to a 0.572 % increase in economic growth. In contrast, economic growth decreases
by 0.054 % in response to 1 % increase in primary exports. As before, capital goods mport
have a significant negative impact on economic growth. 1 % increase in capital goods
import leads to a 0.338 % decrease in economic growth. However, economic growth
increases by 0.305 % in response to 1 % increase in consumer goods mport. Furthermore,
physical capital, human capital and labor force have a positive and significant impact on
economic growth. Consequently, semi processed exports, manufacturing exports and
consumer goods mmports have a growth enhancing impact. The impact of manufacturing
exports on growth is higher than others. In conirast, primary exports and capital goods

mports have adverse impact on economic growth,






5.2.3 Disaggregate Foreign Trade and Economic Growth: Auto Distributed Lag
(ARDL) Model

To show the impact of disaggregated foreign trade on economic growth, we have used the

same techniques as used for aggregate foreign trade and economic growth. The results of

short and long-run relationships are reported in Table 5.15. 5.16 and 5.17 below.

Table 5-15: ARDL Bounds Test Results

Test Statistic Value
F-statistic 4.292
Critical Value Bounds
Significance I{0) (Lower Bound) I{1) (Upper Bound)
10% 1.95 3.06
5% 2.22 3.39
2.5% 2.48 3.7
1% 2.79 4.1

From Table 5.15 it is concluded that the F-statistic value 4.292 lies above the upper bounds
value 3.39 at five percent lkevel So, we reject the null hypothesis of no long-run relationship
and accept the alternative hypothesis of long-run relationship among the variables. Bound
test tells the long-run relationship among the variables irrespective of whether the variables
are I(1) or I(0). Moreover, ARDL test gives robust results compare to granger causality

and Johansen cointegration test.
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Table 5.17 shows long-run results of ARDL model Primary exports and manufactured
exports have positive and highly significant impact on economic growth, however, the
impact of manufactured exports is stronger then primary exports. Moreover, semi
processed exports have positive but insignificant impact on economic growth.
Furthermore, consumer goods mports have positive but msignificant mpact on economic
growth. In contrast, capital goods imports have adverse and highly significant impact on

economic growth

The R-squared value is 0.99 which shows that 99 % variation in the independent variables
have explamed in our model So our model is acceptable because the value of R-squared
is greater than 60 %. Moreover, the F statistic value is significant which also shows that

our model is significant and desirabk.,

Serial test for Disaggregated foreign Trade and Economic Growth
Null Hypothesis: p = 0 (No seral comrelation exist).

Alternative Hypothesis: p # 0 (There is serial correlation).

The results are reported in Table 5.18.

Table 5-18: Results of Serial Correlation LM Test

Breusch-Godfrey (BG) Serial Correlation LM Tcav

- statistic 0.821 Prob. F(1,24) 0.373

Observed R-squared 1.390 Prob. Chi-Square(1) 0.238

The results obtained from Breusch-Godfrey (BG) Serial Correlation LM Test in Table 5.18

does not show any sign of seral, Auto or spurious correlation. Moreover, the value of F-
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Chapter 6

Conclusion and Policy Recommendations.

This chapter is divided into three sections. In the first section, we discuss a brief conclusion
of the whole thesis. Second section consists of some recommendation for policy makers.

In the third section, we highlight future research prospects in this area.
6.1 Summary and Conclusion

Economic growth has a crucial role in the history of development of countries. There are
several determinants lke physical capital, human capital, labor force etc which affect the
rate of economic growth and one of the important determinant is foreign trade as it plays a
key role in the development of the economry. Foreign trade is a system through which
countries exchange theirr goods and services. Countries sell their surplus goods and services
in foreign markets and buy goods and services that are less expensive, better in quality, or
simply different in attributes from what is domestically produced. Foreign trade is divided
info two main components lke exports and imports. A huge literature is available on
exports, imports and economic growth nexus. However, their impact on economic growth

is different for different countries.

Exports are disaggregated into primary, semi processed and manufactured/final goods.
While imports are divided into consumer goods and capital goods. As evident froin the
lterature there are very few studies showing the nexus between disaggregated foreign trade
and economic growth. However, there is no study showing such a nexus in case of Pakistan.

This study has tried to investigate the impact of foreign trade (exports phs imports), both
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Appendix

Augmented Dickey Fuller (ADF) Test for Unit Root

with Critical values With Critical valucs
. interce intercep
Variables: pt t& I®
Trend
Level 1% 5% 10% Prob 1% 5% 10% Prob
Level
GDP -0.598 | -3.592 -2.931 -2.603 30 1 -2.248 -4.186 3518 | -3.089 0451 [ I(1)
Physical Capital | -1.208 | -3,592 -2.931 -2.603 0.662 | -3.175 -4.192 -3.520 -3.191 0.103 | (1}
Human Capital 0.236 -3.600 -2.935 -2.605 0.971 | -2.298 -4,198 -3.523 a2 0.425 | I(1)
Labour -2.946 | -3.592 -2.931 -2.603 0.048 | -1.939 -4.186 -3.518 -3.189 0.616 | I(1)
Consumer 0.093 0002 | D
Goods -2.612 | -3.592 -2.931 -2.603 -4.725 4,186 -3.518 3189
Imports
Capital Goods 0.465 | -2.533 -4.186 -3.518 -3.189 0311 | I(1)
-1.617 | -3.592 -2.931 -2.603
Imports
0.217 { -3.640 -4.186 -3.518 -3.189 0.037 | I(1)
-1.617 | -3.592 -2.931 -2,603
Imports
Primary Exports | -1.984 | -3.592 -2.931 -2.603 0.292 | -4.959 -4 1ow -3.518 -3.189 0.001 | (1)
Semi Processed | -1.637 | -3.592 -2.931 -2.603 0455 | -3.018 -4.186 -3.518 -3.189 0139 | K1)
Exports
M anufactured <2703 | 3592 -2.931 -2.603 0.081 | -2.920 -4.186 -3518 -3.189 0.166 | [{1)
Exports
Exports -2.748 | -3.592 -2.931 -2.603 0.074 | -5.28. -4.186 -3.518 -3.189 0.000 | I(1)
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Augmented Dickey Fuller (ADF) Test for Unit Root

with Critical values With Critical values

intercepl intercept
Variahles: & Trend I®

T it 1% % 10% Proo R 1% 5% 10% rob

diflT

GDP 5679 -3.596 [ 2933 | 2604 {0000 |-5714 | 4192 |-3520 -390 [ 9000 I
[ PhysicalCaptial | 5201 | -3.600 | 2935 | -2.605 | 0.000 | -5719 | 4.198 | -»oc3 | -3.192 | 0-000 | I0)
Human Capital S1840 1 -3.600 | -2935 | -2605 [ 0356 | -1.843 )| 4198 | -3523 [-3192 {GOSSTHO)
Labour 5828 | -3.596 | -2933 | -2.604 | 0000 |-6486 | 4192 [-3520 [ -3.191 | 0000 [T0)
Consumer Goods 0.000 0.00T T o)

4614 |-359 | 2933 | -2604
Tmparts 4887 | 4190 |-3520 | -3.101
Capital Coods 6177 |-3596 | 2535 |[-2604 [0000 |-6643 | -4192 |-3520 [-3.191 [ 0.000T0)
Imporis

S50 | -359 | 2933 |[-2604 | 0000 [-5821 | <4192 [-3520 [ -3.391 | 0000 [T(0)
tmports
[ PrimaryExporis | 6648 | -3.600 | -2935 | -2.605 | 0.000 | 6463 | 4.198 | 3523 | -3.192 | 0000 | 10)
SemrProcessed | (6538 | -3.506 | -2.933 | -2.604 | 0.000 | 6498 | 4.192 | -3.520 | -3.191 | 0000 [ TUJ
Exports
'g‘;.-;;ascwred 5845 [-3596 |-2933 |-2604 | 0000 | -8.780 | 4.198 | -3.523 | -3.192 | 0-000 [ [D)
Exports 5135 [ <3596 | -2.933 [ 2604 [ 0000 | 9240 | 4.198 | -3.523 |[-3.192 | UUU0 | KO)
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Pillips-Pirron_(PP) Test for Unit Root

with Critical values With Critical values

interogpl intercept
Variables: & Trend I®

LCevel T b T0% Prob % % 0% Frob

Level
GbP 0677 | 3592 | 2931 | -2.603 |93 | 2.5, | 4186 | -3518 |-3.189 [ 9484 1D
PhysicalCapial |1 515 | -3.592 | -2.931 | -2.603 | 916 [.1637 [ -4.286 | -3518 |-3.89 | U761 [1(D
HumanCapital | 3 333 | .3.592 | -2.931 | -2.603 | 999 [.1775 | 4.186 | -3518 [ -3.189 [ 0099 [ (D)
Labour 2999 | 3592 | -2.931 | -2603 | 9942 [ .1932 | -4.186 | -3518 |-3.189 [ G020 {11}
Consumer Goods | 2357 [ 3,0 | -2931 | -2603 |[O059 [ 4916 [ 4186 | -3.518 [-»189 [ 0001 1ICE)
lnports
[CapitarGoo® | 1709 | 3592 | -2.931 | -2.603 | 0919 | -2.475 | -4.186 | -3.518 |-3.189 | U3 (M)

Imporls

2151 | -3.592 | 2931 | -2603 | 9226 [ 4209 |-4.186 | -3.518 |-3.189 | OO0 (LD
Imporis
PrimaryExpots |3 g3 [ 3592 | -2.931 | -2603 [970T [ .4873 |-4.186 | -3518 |-3.189 [ VVWWI[HH
SemiProcessed | 3 635 [ 3592 |-2931 | -2603 | 946 [ 3124 [-4186 | -3518 |-3.189 | T3 [ KD
Exports
Menfactred | 4535 | -3.592 | -2931 [ -2603 00001 2890 |-a.186 [ -3.518 [-3.189 |17 TIH
Expors 2569 | -3592 [-2931 |-2603 |91 [.s152 |.4186 |-3518 [-3.189 [ OO0 1D
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Pillips-Pirron (PP) Test for Unit Root

with Critical values With Critical values
intercepl intercepl

Variahles: & Trend I®
[ 1% 5% 0% Prob I 1% 3% 0% Prob

GDP -5.653 | -3.396 | -2.933 { -2.604 w00 {3719 | -4.192 3520 [-3.091 G.000 | K1)

Physical Capital | -4.203 | -3.596 | -2.933 | -2.604 | 0.000 | -4.849 | -4.192 -3.520 -39t GO0 | (D)

Human Capstal -2.828 | -3.596 [ -2.933 -2.604 0.060 | -3.252 -4,192 -3.520 3151 G088 | (1)

Labour -5.929 | -3.59% -2.933 -2.604 Q000 | -6.493 -4,192 -3.520 -3.091 0.000 | I
Consumer Goods | -4,509 | -3.596 [ -2.933 2604 | 0.000 | -4.8.. 4,192 -3.520 3191 0.000 | KD
Imporis
Capilal Goods -6.192 -3.590 2333 -2.004 0.0G | -6.607 -4.197 -3.3Z0 -3 (ORI T
Imports

-5.486 | -3.596 27933 -2.604 0.000 | -5.882 -4.192 -3.520 3,151 0.000 | L1}

Imporis

FPrimary Expotts | -7.272 | -3.596 | -2.9.. , -2.604 | 0.000 | -6.836 | 4.192 3520 | -3.191 [ 0.000 | I(T)
Semi processed <6597 | -3.590 -2.933 -2.604 GO 1 -6.498 -4,192 -3.520 -39 GO0 I(TY
Exports
Manufactured -5.833 -31.596 -2.933 RV | G000 | -6.9i9 -4,192 -3.520 -3.191 000 | i)
Exporis
Exports -5.529 -3.596 -2.933 -2.604 0.000 | -5.677 -4,192 -3.520 3091 9.000 | 1it])




