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Abstract 
The present study attempts to analyze the impact of trade liberalization 

and human capital on industrial performance in case of Pakistan. By 

using annual time series data of 1972-2014, study identifies the 

relationship between trade liberalization and industrial value-added, 

by applying co-integration technique. Findings of the analysis suggest 

that there exists positive long-run relationship between trade 

liberalization, human capital and industrial value-added in the 

economy. Industrial value-added is found to be highly elastic to human 

capital. Moreover, the results show that labor force and physical 

capital also have strong positive impact on industrial value-added. Our 

findings support the liberal trade policy for long-run growth of 

Pakistan economy.  

 

I. Introduction 
 In the age of globalization various theorists have different opinions regarding the 

impact of trade liberalization on industrial growth. Their arguments and theories are 

largely based on historical experiences of various economies. Some countries found the 

trade openness as the key factor for their growth and development. Whereas, some 

countries faced great deal of economic difficulties in form of capital outflows, closure of 

domestic firms and rise in unemployment. Hence trade liberalization needs a wide range 

of research and policy instruments before its implementation. Depending upon the 

domestic economic conditions of a country in terms of its industrial structure and human 

capital, the policy of trade liberalization may have different role in the efforts of 

favorable economic and social returns. Countries having infant industries might be 

reluctant while implementing the policy of trade liberalization, as it may cause the 

damage to domestic industry. On the other hand the countries having advanced industrial 

sector can have more advantage in lieu of cheap raw material imported from developing 
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economies. In this respects trade liberalization may play conditional role in the industrial 

and overall growth and development. In a broad swing of pendulum, developing 

economies have been shifting from severe and destructive protection to free trade fever. 

Many of the notable instances are in Latin America. After a major unilateral trade 

liberalization Mexico is now having negotiations on a free trade agreements with Canada 

and the United States; Chile. Argentina and Brazil also have entered the negotiations 

regarding free trade agreements. The zeal for more liberalization of the economy is not 

limited only to Latin America; for example, Korea and Turkey are examples of highly 

effective trade liberalization. There are also examples in African region: for example, 

Ghana and Botswana are entering the phase of liberal trade regime to reap the benefits of 

globalization.  

 

 Trade Liberalization refers to the reduction or elimination of trade barriers. Trade 

barriers include tariff and non-tariff barriers. Import quotas and custom duties are the 

trade barriers which lie under the category of non-tariff barriers. These trade barriers 

create hurdles in the cross border flows of goods and services. In other words, increase in 

the trade berries (Tariff and non-tariff) are the anti-trade liberalization measures. In 1947, 

General Agreement on Tariffs and Trade (GATT) was created. Under this agreement, 

eight rounds of trade agreement were held. Eighth round, named as Uruguay round 

became a base for establishment of World Trade Organization (WTO), which advocates 

and administer the multilateral trade agreements. Since previous some decades, many 

developing countries have achieved tremendous growth rates by pursuing the liberal trade 

policies, while some countries couldn’t gain from these sort of economic reforms. After 

world war-I and II, there has been massive flow of goods and services across the 

countries. Trade liberalization is a result of globalization which has gained considerable 

importance since some decades. Outsourcing and off-shoring resulting from the 

globalization has led to raise in the world-wide trade volumes. Such as, America is 

outsourcing its many of the services to the India, in result of the outsourcing, India’s 

demand for American products has increased tremendously: in 1990, India’s volume of 

imports from America was $2.5 billion, in 2003-04 this volume increased to $5 billion, 

and in 2014 this volume has got a great surge from $5 billion to 21.9 billion.  

 

 As far the industry is concerned, it has direct linkages with the trade liberalization. 

Industrialization in developing nations seems impossible without liberal trade with the 

advanced economies. Because, open trade gives access to the developing economies to 

advanced technology which leads to industrialization in the developing economies. 

Moreover, as developing economies get access to advanced technology, its industry gets 

flourished which leads to the capability of these economies to pursue export promotion 

policies, hence getting higher growth rates. Many empirical studies have shown the 

export-led growth in various developing as well as advanced economies. After having a 

look on the world economies, we observe that after pursuing the world-wide liberal trade 

policies, many countries, especially East Asia and OECD economies have gained a lot, 

such as, increasing living standards, fall in poverty, unemployment, and higher industrial 

growth rates and income convergence. However, African countries couldn’t gain from 

the world-wide massive flows. These liberal trade policies lead to industrial revolution in 

UK including other European countries, and tremendous performance of South Korea, 

Japan, Taiwan and other Asian economies. With open trade, advanced economies get 

cheap raw material from the developing economies, whereas, these developing 
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economies get advanced technologies from developed countries and improve their 

productivity. Hence, trade liberalization plays a major role in the performance of 

industrial sector as well as the other macroeconomic indicators of the economies. This 

paper shows the empirical evidence on impact of trade liberalization on industrial sector 

of Pakistan.  

 

 The paper is organized as follow: first section consists of introduction, second 

section includes literature review, methodology and data is given in the third section. 

Estimation and conclusion are given in the fourth and fifth section of the paper, 

respectively.  

 

II. Literature Review  
 The present section consists on the literature review of the prior studies to have a 

comprehensive debate on the concerned issue. There are limited numbers of studies that 

could provide the relationship among trade openness, human capital and industrial sector 

performance in case of Pakistan. A comprehensive review of literature is being presented 

below to make the insights in the issue more clear.  

 

 Dutta and Ahmed (2004) analysed the impact of trade liberalization on the 

industrial growth of Pakistan both in short-run and long-run. Co-integration and Error 

Correction Model has been applied. They found that there is unique relation between 

industrial growth, capital formation, real exports and the import tariff rate. Similarly, 

Ozler and Yilmaz (2009) conducted the study for Turkish economy to evaluate the trade 

liberalization and productivity. Their analysis suggested that declining protection rates 

lead to higher productivity.  

  

 Baldwin and Gu (2004) analyzed the response of manufacturing plants to 

reductions in tariffs between the Canada and rest of world. They found three main 

conclusions from the study. First, trade openness is a significant factor behind the strong 

export-based growth of the manufacturing sector of Canada. More Canadian capital 

investment resulted in the increase in manufacturing plants which lead to boost in the 

export market. Second, export-market participation found to be linked with increases in 

the growth of plant’s productivity. Moreover, the analysis identified various factors 

which increase the productivity base of the industry. These factors include, learning by 

exports; market exposures to international mechanisms; and product specialization. 

Furthermore entering export markets leads to increases in the number of advanced 

technologies being employed, increases in international sourcing for advanced 

technologies and improvements in the effective information available to firms about 

modern technologies.  

 

 Chand and Sen (2002) found empirical evidence regarding the nature of trade of 

goods being liberalized. They concluded that intermediate goods’ trade liberalization has 

larger favorable impacts on Total Factor Productivity growth than that of liberalization of 

final goods. Bayar (2002) examined the relationship between trade openness Total Factor 

Productivity for Turkish economy. Results reveal that trade liberalization came to be an 

important determinant of TFP. Nataraj (2011) analysed the impact of trade openness 

policies on the firms’ performance by using the firm level data survey of almost whole 
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industry of Indian manufacturing. It is founded that trade reforms lead to higher 

productivity in both formal and informal sector firms.  

 

 Ilyas et al. (2010) analysed the Pakistan economy’s trade policy and 

manufacturing sector growth and found the insignificance of trade openness to determine 

the manufacturing sector growth. Mani (1995) conducted the study for India’s economy 

to find the relationship between liberal trade policy and economic growth and found that 

trade liberalization has no impact on economic growth through Foreign Direct 

Investment. Similarly, Majeed et al. (2010) used the ARDL modelling approach on 

Solow model to evaluate the impact of trade openness on growth of Large Scale 

Manufacturing (LSM) in Pakistan economy. For sample size of 1971-2007, the analysis 

found that openness adversely affects the TFP in manufacturing. Similar results have 

been found by (Kim, 2000). Similarly, Chand (1999) found empirical evidence regarding 

strong implications for reforms in tariff structure in the manufacturing sector of Australia. 

J. Francois et al. (2004) argue that participation of developing countries is critical to their 

development aspects in terms of industry and overall economic performance.  

 

 In contrast, Seghhezza (2003) conducted the panel study for UK, US and Japan 

and found that liberalization policy leads to higher investment in the countries under 

consideration. Dijkstra (2000) analysed the Latin America’s economy to study the 

relationship between trade liberalization and industrial growth and found that the trade 

liberalization didn’t lead to industrial growth in Latin America.  

  

 Yean (1997) analysed the impact of trade liberalization policies on manufacturing 

sector of Malaysia. The analysis proposes the evidence that output growth and exports 

growth have positively contributed to the Malaysian manufacturing sector. Similarly, 

Chandran and Munusamy (2009) conducted the study on Malaysian economy to evaluate 

the long-run impact of trade on manufacturing sector growth. By applying the co-

integration and Granger Causality techniques, long-run positive impact of trade openness 

was found on the Malaysian manufacturing sector growth.  

 

 Breinlich (2008) examined the impact of trade liberalization on the numbers of 

Mergers and Acquisitions (M&A) in the domestic firms of US and Canada. By using the 

sample span of 1985-98, Poisson regression model has been applied and results show that 

trade liberalization leads to increase in Mergers and Acquisitions in Canada’s domestic 

manufacturing firms by 70%. Moreover, these M&A lead to transfer of resources to more 

productive manufacturing firms resulting positive spill overs for overall economy.  

 

 Moreira and Correa (1998) analysed the impact of trade liberalization on the 

Brazilian industrial sector by using time series sample of 1989-96. Empirical outcomes 

show that trade liberalization affects the industrial sector of Brazil, positively. Similar 

results are given by the studies, (Goldar and Kumari, 2003, Alcala and Ciccone, 2004 and 

Choudhri and Hakura, 2000). On the other hand, Mitra et al. (2014) found negative 

impact of trade openness on Indian manufacturing sector. 
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III. Model, Data and Methodology  
 After the emergence of concept of global economy, world is becoming more 

integrated w.r.t socio-economic facets. Commodity markets and financial markets are 

being liberalized. With the liberal attitude towards goods and financial flows, it is of main 

concern that whether these liberal policies enhance economic growth or not. Trade 

liberalization helps to get comparative advantages through commodity trade. Moreover, 

transfer of technology from industrialized to developing countries is one of the 

splendours of the trade liberalization, and on the other hand, cheap raw material goes 

from developing to industrialized countries, hence improving the industrial base in both 

type of economies.  

 

A. Trade liberalization and endogenous growth 
 Endogenous growth theory is a conclusive source to show the relationship between 

trade liberalization and economic growth. The theory can explain the relationship in 

number of ways. First, imports liberalization allows the advanced technology from 

industrialized countries, which improves the industrial sector in the developing 

economies, which results in the increase in exports. These exports lead to higher receipts 

from foreign, hence making the debtor country capable of paying the debt owed in order 

to import the advanced technology.  

 

 Second, export-oriented policies generally lead to higher economic growth, 

because of some economic factors, such as, economies of scale, increase in competition 

and learning by doing. In this way export-oriented policies enhance economic growth. 

That’s why the export-oriented attitude is better than the import-substitution strategy. 

Third, Foreign Direct Investment (FDI) brings the foreign capital and advanced 

technology from advanced economies. Fourth, by outward oriented strategies, it is 

possible to use external stock of capital for development projects, to avoid the debt 

servicing (Dollar, 1992). These theoretical linkages provide considerable evidence 

regarding the positive impacts of trade liberalization on economic growth. Human capital 

model of endogenous growth theory (Lucas, 1988) provides a basic framework for this 

study. According to this model: Kt shows the capital, Lt stands for Labor, HK shows 

human capital, and TL stands for the variable used to incorporate trade liberalization. 

 

Indv =A(Kt, Lt, HK, TL) 

 

 After incorporating the effective workforce and trade liberalization proxies, and 

log specification, the aggregate production function for Pakistan is: 

 

B. Econometric Model  

lnIndv = β0 + β1lnK + β2lnto + β3lnLf + β4dlnhc + Ut    ………………….. (I) 

 

Where K= Gross fixed capital formation, TO= Trade openness, Lf= Labor force, Hc= 

human capital index, Indv=Industrial value added. As our model is in double-log 

specification, the coefficients of the variables give elasticity. β1, β2, β3, β5 are expected 

to be positive, whereas, β4 is expected to be negative, as it depicts trade barrier. ECM of 

the industrial production function be:  
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Δlnindvt=γ0+Σγ1iΔlnindvt-i+Σγ2iΔlnKt-i+Σγ3iΔlnexpot-i+Σγ4iΔlnLft-i+Σγ5idlnhct-i+γ6ECt-1+et     

………………….. (II) 

 Where, summation shows the variation of I from 1 to n. EC is Error-Correction 

term with one period lag. Δ is the difference operator.  

 

C. Data and Variables 

Data  

 Sample of annual time series data from 1972 to 2014 has been used for the 

empirical study. Data on human capital is taken from Penn World Table 8.1. Employed 

Labor force data is taken from Pakistan Bureau of Statistics, and other variables are taken 

from World Development Indicators (WDI).  

 

Variables Construction & Definition 

 The table below shows the definition, measurement, transformation and data 

source of the     variables used in regression model.  

 

Table 1 
Variable Definition and Expected 

Signs of Variables 
Measurement 

Scale 
Transformation Data 

Source 

Industrial 
value-added 

It consists of value added 
in mining, manufacturing, 

gas, water, energy, it 
shows all outputs by the 

sectors minus 
intermediate inputs. This 
data don’t subtract the 

depreciation 

The data used 
is in constant 
US Dollars. 

Natural Log WDI 

Capital It is annual data on gross 
fixed capital formation. It 
shows the annual rate of 
change in gross capital 

stock, in other words, it is 
the net addition to the 

fixed assets of the 
economy. (Capital is key 

determinant of production, 
hence we expect its 
positive impact on 

industrial value-added) 

The data is in 
constant US 

Dollars. 

Natural Log WDI 

Labor Labor force data gives the 
annual labor force. (Labor 

force is major factor of 
production, its impact on 
industrial value-added is 
expected to be positive). 

The data is in 
millions. 

Natural Log Pakistan 
Bureau of 
Statistics 

Trade 
Openness 

Ratio of Volume of trade 
to GDP. (Trade is a 

channel of cross country 
technology and capital 

flows, which play essential 
role in industrial 

In Ratio Natural Log WDI 
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performance, so the 
impact of trade 

liberalization on industrial 
value-added is expected 

to be positive). 

Human Capital 
index 

This index is calculated as 
average years of 

schooling multiplied by 
return on education. 

(Human capital is one of 
major drivers of industrial 

sector, which 
complements the physical 

capital, hence its 
expected impact on 

industrial value-added is 
positive). 

Index Natural Log of 
first difference of 

the index 

PWT 8.1 

 

IV. Econometric Analysis 
Unit Root Tests 

 Augmented Dickey-Fuller and Phillips-Perron tests has been used to test for 

stationarity at level and first difference of all the variables. H0: Series has Unit root, and 

H1: Series is stationary. 

 

Table 2: ADF unit root test 
Variable Nature of Unit Root Conclusion 

lnindv 
Level I(1) 

First difference I(0) 

lnK 
Level I(1) 

First difference I(0) 

lnTO 
Level I(1) 

First difference I(0) 

lnLf 
Level I(1) 

First difference I(0) 

dlnHC 
Level I(1) 

First difference I(0) 

 

 We used above unit-root tests to check for stationarity of all the variables, at level 

and first difference, with and without trend (Output tables of the tests are given in 

appendix). All the variables are non-stationary at level, but stationary at first difference. 

Hence, all the variables are integrated at first order.  

 

Table 3: Phillips-Perron Unit root test 
Variable Nature of Unit Root Conclusion 

lnindv 
Level I(1) 

First difference I(0) 

lnK 
Level I(1) 

First difference I(0) 

lnTO Level I(1) 
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First difference I(0) 

lnLf 
Level I(1) 

First difference I(0) 

dlnHC 
Level I(1) 

First difference I(0) 

 

Cointegration Tests 

 As we have shown that all the variables are integrated of order 1. Now we shall 

determine, whether there is any combination of variables that are co-integrated. As far, 

lag selection is concerned, due to small data set, we used order 1 for Vector Auto-

Regressions (VAR) model, (Pesaran and Pesaran, 1997).  We estimated the Johansen and 

Juselius Co-integration test for finding long-run co-integrating relationship vector.  

Maximal Eigen value test supports for the evidence of one co-integrating vector. So, the 

given sample period gives the evidence of long-run relationship between industrial value 

added and independent variables. Estimates of VAR and co-integrating vectors are given 

in appendix, Table-18 and table-19, respectively. Long-run Co-integration vector are 

given in table 4.  

 

Table 4: Long-run Co-integrating Vectors 
LNINDV LNK dLNHC LNLF LNTO C 

1.000000 -0.616463 -6.083512 -0.465845 -0.647147 
 

-1.276877 -0.337372 -3.172928 

 (0.05189) (1.70575) (0.07085) (0.08606)  

 

The representation of long-run equilibrium equation is:  

LnIndv= 3.172928+0.5658lnK+6.0835dlnHC+1.27687lnLF+0.33737lnTO ……… (III) 

 

 We found long-run co-integrating vector using Johansen and Juselius Co-

integration test, co-efficient of trade openness shows elasticity of industrial value added 

w.r.t trade openness. Its magnitude is 0.33737 which is less than 1, so Pakistani industrial 

value-added is less elastic to change in trade openness. Coefficient shows that 1% change 

in trade openness leads to 0.337% increase in industrial value-added. The co-efficient is 

significant, as we can calculate t-statistics by dividing coefficient with its standard error 

(0.33737/0.08606= 3.92), which is greater than t-tabulated. Co-efficient of human capital 

shows the increasing returns in the industrial sector of the economy. It shows that 1% 

growth in human capital index leads to more than 6.08% increase in industrial value-

added. In other words, this co-efficient shows that industrial value-added is highly elastic 

to human capital. As industrial sector of Pakistan is labor-intensive, the co-efficient of 

labor force shows the high elasticity of industrial sector to labor force. 1% growth in 

labor force leads to approx. 1.27% increase in industrial value-added. Co-efficient of 

physical capital (K) shows that industrial value-added is less elastic to physical capital, 

and it has positive significant impact on industrial value-added. All the variables in the 

model are statistically significant.  

 

Error-Correction Model 

 To test the short run dynamics around equilibrium relationship and built-in 

stability of the system, we estimated the ECM. Error-Correction term, -0.350251 is 

statistically significant with t-statistics -2.30055. It shows that the system is convergent to 

the equilibrium relationship. The magnitude of Error-Correction term shows that when 
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any shock comes in the system, the gap of short-run divergence from long-run 

equilibrium will automatically be dissipated by approx. 35% annually.  

 

V. Conclusion & Policy Implication 
 This study presents empirical investigation on impact of trade liberalization, 

human capital and industrial sector performance. The endogenous growth theory has been 

used as theoretical framework for the empirical study of relationship between trade 

liberalization and industrial sector performance.  

 

 In the estimated production function, industrial value added is used as the 

industrial sector’s performance indicator. By using co-integration, the unique long-run 

relationship has been found between industrial value-added and the independent 

variables, trade openness, labor force, human capital and physical capital. Trade 

liberalization has significant positive impact on industrial value-added. Moreover, we 

have found that industrial value-added is highly elastic to human capital and labor force. 

All the variables are significant, hence any policy which affect these policy variables, 

will ultimately have significant impact on industrial performance in Pakistan.  

 

 Policy implication can be suggested in the way that government should focus on 

trade liberalization to promote the industrial sector, which have strong impact on 

economic growth. Moreover, government should invest in the human capital, as our 

findings suggest that Pakistani industrial sector can enjoy increasing returns from human 

capital. So, to promote industrial sector there should be policy which promotes the trade 

liberalization, human capital and labor force, but while formulating trade policy, 

policymaker must be aware of domestic industry in a way that which firms will become 

worse-off by liberal trade policies. So they should adopt optimal level of trade 

liberalization depending upon the condition of all the firms operating in the domestic 

industry.  
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