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SUMMARY  

 

 

 Foreign direct investment (FDI) helps in capital formation in an 

economy. It also contributes to economic growth in developing economies. 

Its impact depends on policies, available human resources, physical 

infrastructure and the nature of FDI in the economy. Since FDI is increasing 

in Pakistan, it is necessary to examine its effect on the economy. The study 

attempts to capture the consequences of FDI on the economy of Pakistan.  

 

 The annual time-series data and panel data are used from 1972 to 2008. 

Auto Regressive Distributive Lag (ARDL) cointegration technique and error 

correction model are used for time-series data analysis. The study finds that 

the long-run relationships exist in the economic growth model, sector-specific 

labor productivity models, sector-specific employment models, domestic 

investment model and tax revenue model. Short-run relationships exist in the 

economic growth model, domestic investment model and tax revenue model. 

Short-run relationships also exist in the sector-specific labor productivity 

model in case of the secondary sector and sector-specific employment models 

in case of the secondary and tertiary sectors. Short-run relationships do not 

exist in the primary sector’s employment model, primary sector’s labor 

productivity model and tertiary sector’s labor productivity model. The study 

further reveals that the FDI has a positive and significant impact on economic 

growth, domestic investment and tax revenue. Sector-specific FDI has a 

positive and significant impact on sector-specific labor productivity in case of 

primary, secondary and tertiary sectors. Sector-specific FDI also has a 

positive and significant impact on sector-specific employment in case of 

secondary and tertiary sectors. It has an insignificant impact on the 

employment of primary sector.  

 

 The long-run relationships exist in the income inequality model, 

poverty model and carbon dioxide emissions model. The long-run 

relationships also exist in country-specific export models in case of USA, 

UK, UAE, Germany, France, Kuwait and Japan and country-specific import 

models in case of USA, UK, UAE, Germany, Kuwait and Japan. The results 

find the existence of short-run relationships in the income inequality model 

and poverty model. The short-run relationships also exist in country-specific 

import models in case of USA, UK, UAE, Germany, Kuwait and Japan and 

country-specific export models in case of USA, UK, UAE, Germany, Kuwait 

and France. Short-run relationships do not exist in the carbon dioxide 

emissions model and Japan’s export model.  

 



 x 

 FDI has a positive and significant impact on income inequality and 

carbon dioxide emissions. So, FDI is increasing the income inequality and 

carbon dioxide emissions. FDI has a negative and significant impact on 

poverty. So, it helps in reducing poverty. Country-specific FDI has a positive 

and significant impact on country-specific exports in the case of USA, UAE, 

Germany, France and Japan. It has an insignificant impact on country-

specific exports in case of UK and Kuwait. Country-specific FDI has a 

negative and significant impact on country-specific imports in case of USA, 

UAE, Germany and Japan. It has an insignificant impact on country-specific 

imports in case of UK and Kuwait.  
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CHAPTER 1 
 

INTRODUCTION 
 

 

 Foreign Direct Investment (FDI) has many positive as well negative 

effects, which include technology transfers, organizational and managerial 

skills transfers, labor training, employment generation, the introduction of 

new production processes, the productivity gains, carbon dioxide emissions 

and social and cultural impacts. In an open economy, investment is financed 

both by domestic savings and foreign capital inflows including FDI. Thus, 

FDI enables investment-receiving countries to achieve investment levels 

beyond their capacity to save and consequently stimulates their economic 

growth. 

 

 Multinational Corporations (MNCs) have remained the major 

contributors in enhancing FDI. MNCs play vital role in the economic growth 

of developing countries, because these corporations use human and physical 

resources of such countries. In the year 2000, the 100 largest MNCs made up 

4.3% of the world’s Gross Domestic Product (GDP) by holding accumulated 

assets of US$ 6.3 trillion. In the same year, MNCs had combined foreign 

sales of US$ 2.4 trillion, hired 7.1 million employees for their foreign 

operations and also employed about 7 million people in their domestic 

operations (UNCTAD, 2002).  

 

Pakistan is a developing country. It requires FDI to fill the saving-

investment gap, export-import gap and to accelerate economic growth. The 

inflows of FDI remained less than 2% of GDP before the year 2003 but it 

increased sharply after the year 2003. It remained 3.7% of GDP in the year 

2007 (World Bank, 2010). FDI has been rising significantly and it may have 

positive as well negative effects. So, there is an imperative need to investigate 

its impact on the economy of Pakistan. 

 

Market based economic reforms were introduced in Pakistan in early 

1980s, which were extended further in 1988. Government of Pakistan started 

improving investment and trade liberalization policies by giving incentives 

for FDI such as tax rebates, availability of credit, tariff reduction, and by 

relaxing the foreign exchange control (Khan and Kim, 1999).  
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There have been some studies on the consequences of FDI in Pakistan. 

Saeed (2001), Akmal et al. (2007), Atique et al. (2004), Mughal (2009), 

Shahbaz et al. (2007), Mahmood and Chaudhary (2009) and Shahbaz et al. 

(2008) explored consequences of FDI. These studies captured the impact of 

FDI on the economic growth, poverty, domestic savings, human development 

and rural-urban income gaps in Pakistan. However, there is still need to 

explore some new dimensions of the issue. In this study, we have explored 

the impact of FDI on economic growth, employment level, productivity of 

labor, tax revenue, domestic investment, imports and exports, poverty and 

income inequality and carbon dioxide emissions in Pakistan. 

 

 

1.1 OBJECTIVES 

 

 The objectives are: 

 

1. To examine the impact of FDI on GDP per capita. 

2. To investigate the contribution of FDI to employment. 

3. To analyse the impact of FDI on labor productivity. 

4. To investigate the contribution of FDI to tax revenue. 

5. Whether FDI and domestic investment are substitutes or 

complements. 

6. To explore the impact of FDI on international trade. 

7. To examine the impact of FDI on poverty. 

8. To find the impact of FDI on income inequality. 

9. To analyse the impact of FDI on carbon dioxide emissions. 

 

 

1.2 NULL HYPOTHESES 

 

1. FDI has no impact on GDP per capita. 

2. FDI has no impact on employment. 

3. FDI has no impact on labor productivity. 

4. FDI has no impact on tax revenue. 

5. FDI has no impact on domestic investment. 

6. FDI has no impact on exports. 

7. FDI has no impact on imports. 

8. FDI has no impact on poverty. 

9. FDI has no impact on income inequality. 

10. FDI has no impact on carbon dioxide emissions. 
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1.3 CONTRIBUTION OF THIS STUDY 

 

This study aims at finding the consequences of FDI in Pakistan. The 

study attempts to analyze the role of FDI in determining the level of the 

general welfare of society. This has been done by exploring the impact of 

FDI on economic growth, tax revenue, labor productivity and employment 

level.  

 

To find the impact of FDI on employment and labor productivity, the 

study uses sector-specific FDI on sector-specific labor productivity and 

employment. Besides economic growth, an extremely crucial aspect of FDI is 

to determine whether it decreases income inequality and poverty. To 

investigate the relationship between FDI and international trade, the study 

uses country-specific FDI and country-specific exports and imports in the 

gravity model. The relationship between FDI and domestic investment has 

been explored to see whether FDI increases domestic investment. Finally, the 

study evaluates the impact of FDI on environment in Pakistan. For this 

purpose, the study investigates the impact of FDI on carbon dioxide 

emissions in Pakistan.  
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CHAPTER 2 
 

AN OVER VIEW OF PAKISTAN’S ECONOMY 
 

 

Pakistan got independence in 1947. Pakistan has been depending on 

the agriculture sector since its independence. The structure and size of the 

industry were extremely limited to utilize the agricultural raw material. For 

example, jute production was 75% of the world’s jute production, but there 

was not even a single jute mill in the country. There was abundant production 

of good-quality cotton, sugarcane, tobacco, wool, hides and skins. There was 

also a vast domestic and foreign market. However, there were a few industrial 

units taking advantage of such resources. So, there was an urgent need for 

establishing industry in Pakistan. After independence, Pakistan was importing 

manufactured goods mainly from India. Both countries were using the same 

currency. The State Bank of Pakistan was set up in 1948 which issued its own 

currency. In 1949, UK Pound was devalued and many other countries 

including India also devalued their currencies. At that moment, the 

government of Pakistan did not devalue its currency by assuming that India 

would continue to import its raw material at higher prices but India 

suspended trade with Pakistan. However, at the same time due to the Korean 

War, increasing demand for Pakistan’s cotton and jute continued. Therefore, 

over-valuation of the currency and quantitative and qualitative import 

protection measures boosted the industrialization process in Pakistan. The 

average growth rate of industrial production was 23.6% during 1949-1954, 

13.6% during 1954-58, and per capita income grew at about 7% during the 

same period, which was the result of the import-substitution industrialization 

policy (Lewis, 1969 and 1970).  

 

In 1950s and 1960s, the government encouraged the private sector in 

banking, insurance, international trade and industrial sectors. Especially, 

domestic private investment was encouraged in the service sector, and 

foreign investment in the service sector was discouraged. Trade policy was 

changed from quantitative to qualitative import policy. Open General License 

(OGL) was introduced in 1961. This policy encouraged the new traders in the 

import markets. A list of tariff free imports was introduced containing several 

items, which was extended from four items to fifty items in 1964. The 

composition of imports was changed by introducing the differential rates. The 

government aimed at promoting the industrialization process through tariff 

policy. The Export Bonus Scheme was introduced in 1959 to encourage 

exporters (Lewis, 1970).  
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The import policy of early 1960s was made possible with the help of 

foreign aid. The result of such policy increased Gross National Product 

(GNP) growth rate, the average growth rate was 2.5% in the mid-1950s and 

increased to 7% in the mid-1960s. In the second half of 1950s, the average 

industrial growth rate was 8% which increased to 17% in the first half of the 

1960s. A list of tariff free imports was revised due to non-availability of 

foreign aid in 1965. As a result there was reduction in average industrial 

growth to 10% in the second half of the 1960s (Asian Development Bank, 

1985). The exports of Pakistan were greater than the combined exports of 

Korea, Indonesia, Thailand and Turkey in 1965 (Institute of Developing 

Economies, 1994).  

 

The premier industrial growth rate of the 1960s brought about high 

functional inequalities. According to Amjad (1982), there were 44 monopoly 

houses in 1970, which owned the 77% of total industrial assets of all 

manufacturing companies listed on Karachi Stock Exchange and 35% 

industrial assets of the entire large manufacturing sector. In the financial 

sector, these monopoly houses had complete control on seven out of 

seventeen Pakistani banks. Moreover, it had 60% of bank deposits and 50% 

of total bank loans. Pakistan Industrial Credit and Investment Corporation 

(PICIC) sanctioned 65% of total loans to 37 monopoly houses. This 

inequality was also associated with regional disparity between East and West 

Pakistan.  

 

In January 1972, the first phase of nationalization started, and the 

government took over key industries. In that phase, the government took over 

31 large firms from ten key industries like iron and steel, heavy engineering, 

heavy and basic chemical, cement and public service. In March 1972, the 

government took over 32 life insurance companies. From September 1972 to 

September 1974, the government took over educational institutions. In June 

1973, the trading corporations of cotton and rice were nationalized. In 

September 1973, vegetable oil, petroleum marketing and shipping 

corporations were nationalized. In January 1974, all domestic privately 

owned banks were nationalized and in August 1976, cotton ginning, rice 

husking and flour mills were nationalized. All of these actions taken by 

government shattered the confidence of private investors. In May 1972, Pak 

Rupee was devalued by 131%, which resulted in high inflation like 29.98% in 

1973-74 and 26.73% in 1974-75 but export in 1972-73 increased by 153% 

over the previous year (Government of Pakistan, 1985; Naqvi and Sarmad, 

1984). The government also set up new industrial units like steel 

manufacturing units and textile units. The percentage share of public 

investment in total investment rose from 8.4% to 74.6% from 1971-72 to 

1976-77 respectively (Naqvi and Sarmad, 1993).  
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The Foreign Private Investment Act was promulgated in 1976 in which 

all rules and regulations were almost the same as for domestic private 

investment (Khan and Kim, 1999). The average real GDP growth remained 

4.3%, and the average growth of the large-scale manufacturing sector 

remained 1.7% during 1971-72 to 1976-77. The growth rate of large-scale 

industries remained negative in four out of six years (Government of 

Pakistan, 1985). 

 

During the period of 1977-81, the government made policies towards 

restoring the confidence of private investors. In September 1977, government 

denationalized the rice husking units, flour mills, cotton ginning and small 

engineering units. In December 1977, cement and chemical industries were 

opened for private investors. In March 1978, the government offered tax 

holidays to private investors in developing regions of Pakistan and interest 

rate on fixed investment was also reduced (Ahmad and Amjad, 1984). During 

this period, 12% growth rate for large-scale industry was set and achieved. 

Remittances increased in that period which stimulated the saving and 

investment rates. The share of investment was 20% in GDP in 1977 (Naqvi 

and Sarmad, 1993). 

 

In 1980s, government policy was changed regarding public and private 

partnership. The role of government was restricted to existing enterprises and 

private sector was encouraged to make investments. The private sector was 

also allowed to invest in those sectors where government had ownership 

except some sensitive industries such as arms and ammunition. During this 

period, for the first time in Pakistan, export-led industrialization was the 

policy aim. FDI inflows increased after these changes occurring in the 

economy. Despite the above-mentioned liberalization, investors needed 

government sanctions for establishing those industries which were related to 

religious, security or socioeconomic problems. Secondly, the government 

also sanctioned those projects which required more than Pak Rs. 300 million 

investments or import of second hand equipments or 60% of importable raw 

material also projects which required FDI. All these categories of investment 

required clearances of central investment promotion committee and approval 

of the federal government (Khan and Kim, 1999). 

 

The process of Islamization started during 1982-85 in Pakistan. The 

commission was formed in 1984 and Islamic law was enacted. Ahmad and 

Amjad (1984) argued that Islamization process involved the elimination of 

interest and improved the intra-social relationship among society under the 

tenets of Islam.  
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In 1982, the exchange rate system of fixed-peg was replaced by 

managing-floating exchange rate system. As a result, Pak Rupee devalued by 

38.5% during 1982-88. In 1983, a negative list of imports was introduced; 

quantitative restrictions were reduced and replaced by tariff (Naqvi and 

Sarmad, 1993). During the period of 1985-88, government was engaged in 

increasing the share of private sector in Pakistan. Consequently, there was a 

decrease of public sector share from 72.74% to 17.85% in total industrial 

investment during the period from 1978-79 to 1987-88. During 1978-82 

output growth of the public sector was greater than that of the private sector, 

afterwards growth of private sector remained greater than public sector 

(Asian Development Bank, 1985).  

 

FDI was encouraged by joint equity participation. The government also 

established the Export Promotion Zone (EPZ) in Karachi. The foreign 

investors and overseas Pakistanis were encouraged to make an investment in 

export-oriented industries. During 1980s, the growth of FDI inflows was not 

significant due to inefficient financial market, high tariff rates on imports, 

ban on certain imports, and restrictions on industrial licenses. At the end of 

1980s, Pakistan introduced a foreign investment policy that was more 

flexible. A Board of Investment was established, and one window facility 

was provided to set up industry in order to improve the investment 

environment and especially to attract foreign investment. The overall 

performance of the economy during 1977-88 remained good, and the average 

growth rate of GDP was 7% (Naqvi and Sarmad, 1993). Manufacturing GDP 

grew at 9.5%. Investment in medium and large-scale industries grew at 

18.2%, and total private investment rate grew at 15.6% per annum on average 

(World Bank, 1988).  

 

Structural Adjustment Program (SAP) initiated in 1988 with the help 

of the International Monetary Fund (IMF) and World Bank by a three-year 

agreement. The conditions of this program included privatization, further 

liberalization of industry, tariff reforms and new regulations for foreign 

investment. The detail of conditions included limiting the list of specific 

industries, raising the investment sanction limit, increasing private sector and 

enhancing corporate rationalization in the public sector industry. The export 

incentives enhanced, list of restricted import items reduced, level of 

protection reduced for imports, and targeting tariff rates ranging from 0% to 

100% were used. Level of indirect taxation increased and the government 

withdrew the subsidy on fertilizers, telephones, electricity and gas. Producer 

prices of major crops increased and there was a reduction in the development 

program during 1989-91. The restriction on borrowing and credit allocation 

imposed to the private sector (United Nations Industrial Development 

Organization, 1990). As a result of this program, there was an increase in 
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competition and efficiency of the private sector. During that period, growth 

of manufacturing value-added was 6.3%. Electricity production increased by 

5.9%. Investment in the energy sector increased by 5% in crude oil, 6% in 

gas and 9% in the electricity. The average growth rate of GDP was 5% during 

that period (World Bank, 1993). In November 1990, Disinvestment and 

Deregulation Committee established. In November 1992, 49 industrial units 

transferred to the private sector. In late 1995, telephone and telegraph sector 

was partially privatized and two commercial banks were privatized. 

 

During 1990s, foreign investors were allowed to hold 100% equity 

participation. The requirement for foreign investors to obtain approval from 

the government was removed except for alcoholic beverages, security 

printing, currency and mint, arms and ammunitions and high-explosive 

industries. Foreign investors were allowed to negotiate terms and conditions 

for the royalty payment for technology transfer. Foreign currency accounts 

were allowed for Pakistani residents as well as for foreign investors. The 

capital market was opened for foreigners. Pakistani companies could issue 

the shares to foreigners without taking permission from the government and 

certificates in foreign currency were also allowed to trade. Foreign currency 

account holders were allowed to take loans in Pak rupees against the 

collateral of foreign-currency accounts. Expansionary fiscal policy for the 

promotion of investment was implemented during 1990 to 1995; for example, 

three-year tax holidays were introduced to the newly established industry in 

any area of Pakistan. Special industrial zones were established to attract the 

foreign investment in export-oriented industries. Income tax holidays were 

given to foreign investors for investment in the industrial zones. Duty-free 

imports were allowed for machineries that were not manufactured locally. 

Tax exemptions were given on capital gains. There was no hindrance to remit 

profits and the principal amount of foreign investment either direct or 

indirect. There was an increase in export incentives and reduction in average 

import duty. Many quantitative restrictions and non-tariff barriers were 

removed. Some strict policies were also introduced, such as investors had to 

have No Objection Certificate (NOC) from the provincial government for 

location of sensitive industries. Political instability was responsible for slow 

industrialization in that period. In 1997, the government liberalized the 

investment in those sectors which were previously banned, like agriculture 

and service sectors. Special incentives were offered to attract FDI in the 

cement industry, electronics industry, fertilizer industry, mining industry, 

engineering industry, pharmaceutical industry, dairy farming and tourism 

(Khan and Kim, 1999).  

 

Nuclear test made by Pakistan in May 1998, shattered the confidence 

of foreign investor massively. Unexpected decision of policy makers of 
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freezing foreign currency accounts yielded negative effects on foreign 

investment in Pakistan. This decision was immediately taken by government 

against the expected international sanctions as the result of nuclear test. At 

that time government was trying to improve its current account deficit 

through capital accounts but the efforts remained impotent due to insufficient 

private direct investment to meet deficit. Foreign direct investment also 

declined and gross investment in each sector went down due to freezing of 

foreign currency accounts. Private investment was 6.8% of the GDP in 1990 

and declined to the level of 1.7% of GDP in 1998. Over all there was net 

decrease in FDI around $614 in just four subsequent years i.e. 1998-2002 

(Rashid et al. 2011). 

 

In 1999, two commercial banks and two industrial banks were 

privatized. During 2000s, government of Pakistan took various structural 

reforms and macroeconomic policies to attract foreign investment. The Major 

foreign direct investment was made in banking and finance, textile, 

automobiles, chemicals, trade, construction, oil and gas, petroleum refineries, 

food and beverage and energy sectors. Total foreign investment was 6 billion 

US dollars during 2007 out of which 4.16 billion US dollars were FDI. In 

2007, total FDI grew at a better pace than the year 2006. Karachi Stock 

Exchange of Pakistan also attracted portfolio investment from foreign 

investors. Export rose to 3.4%, and imports declined to 2.1% (Government of 

Pakistan, 2007; Muhammad et al., 2008). 

 

Pakistan is a member of Economic Cooperation Organization and 

South Asian Free Trade Agreement (SAFTA). Pakistan has signed Bilateral 

Investment Treaties (BIT) with forty-eight countries. According to these 

agreements, contracting parties would encourage investment from each other, 

there would be no discrimination between local and foreign investors, free 

transfers of investment, profits and repayment of loans, etc. An agreed 

dispute settlement mechanism would also be adopted to resolve disputes 

between investors and host countries (Ahmad, 2007). 
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CHAPTER 3 
 

LITERATURE REVIEW 
 

 

This section explores the theoretical and empirical studies on the 

consequences of FDI for host countries. The overall effects of FDI on any 

economy are difficult to determine. However, some effects can be measured. 

The study captures the literature review of the consequences of FDI on 

economic growth, productivity growth, employment, domestic investment, 

tax revenue, international trade, environment and poverty and income 

inequality.  

 

 

3.1 IMPACT OF FDI ON ECONOMIC GROWTH 

 

Vernon (1966) found that FDI reduced imports and increased domestic 

production and economic growth of the host country. Aharoni (1966) found 

that FDI came with capital, technology and better management that helped in 

recognizing opportunities and increased the economic growth in host 

countries. Kindleberger (1969) found that FDI had a positive impact on 

economic growth by using new technology. This was a source of becoming a 

market leader in developing economies and influenced the Multinational 

Enterprises (MNEs) to invest in such countries. Ozawa and Castello (2003) 

suggested that host governments should provide ownership-advantage and 

should take care of the location-advantage. This may ensure the business 

expansions and the economic growth, which, in return, may assist in filling 

the developmental gaps. However, this may also result in losing the host 

country’s cultural identity and make heavy dependence on foreign 

investment. 

 

Blomstrom et al. (1994) found that FDI had a positive impact on 

economic growth in high income developing countries. The low-income 

countries did not get the benefit of the economic growth due to the low level 

of education, low labor-force participation rate and initial low level of 

income. Balasubramanyam et al. (1996) found that FDI raised economic 

growth when a country had a liberal international trade.  

 

De Mello (1997) mentioned that foreign investors used new technology 

in the production process and generated capital spillovers in an economy, 

which resulted in increasing productivity and economic growth. Secondly, the 

foreign investors used a good management practices and organizational 
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arrangements, which helped in labor training and knowledge transfer in local 

labor and also increased labor productivity. Borensztein et al. (1998) found that 

FDI increased domestic investment and per-capita GDP growth through 

productivity spillovers. He also stated that the impact depended on geographic 

location, level of education, infrastructure and factor endowment of the host 

country. Borensztein et al. (1998) found that level of education in the local 

labor force, factor endowments, infrastructure and geographical location were 

responsible for the positive impact of FDI on economic growth. De Mello 

(1999) found that FDI increased the technological progress, productivity of the 

host country and the output growth. Hence, the impact of FDI on economic 

growth depended whether FDI was promoting domestic investment.  

 

Zhang (2001) examined the positive effects of FDI on economic 

growth of the countries which had improved education level, macroeconomic 

stability and liberal trade regimes that promoted export-oriented FDI. Alfaro 

et al. (2001) found that FDI enhanced economic growth in those countries 

which had well developed local financial markets. Campos and Kinoshita 

(2002) and Balasubramanayam et al. (1996) found a positive impact of FDI 

on the economic growth and stated that FDI had a stronger impact for those 

countries that preferred the export-promotion trade policy to the import-

substituting trade policy. Organization of Economic Cooperation and 

Development (OECD) (2002) documented that eleven out of fourteen studies 

found a positive impact of FDI on economic growth and labor productivity. 

King and Varadi (2002) found that FDI increased market concentration and 

hindered future economic growth.  

 

Panel studies have been undertaken to avoid the country-specific 

differences in infrastructure, macroeconomic policies, technology and level of 

education. Bengoa and Sanches-Robles (2003) found that economic stability, 

human capital and liberal markets were the prerequisites for the positive 

relationship between economic growth and FDI. Durham (2004) found an 

insignificant positive relationship between FDI and economic growth by using 

data of eighty countries for the period 1979-98. He also stated that the growth 

effect depended on the absorptive capacity of an economy.  

 

Katerina et al. (2004) found insignificant relationship between FDI and 

economic growth in transition economies. Li and Liu (2005) found a positive 

and significant relationship between FDI and economic growth by using the 

panel data of 84 countries over the period 1970-99 and suggested the 

endogenous effect of FDI on the economic growth. Lee and Chang (2009) 

stated that the benefits of FDI could only gain if a country reached a certain 

level of financial development. They found that financial development had a 
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greater impact on the economic growth than that of the FDI. Whalley and Xin 

(2010) found that foreign enterprises in China contributed 20% in GDP.  

 

 

3.2  IMPACT OF FDI ON PRODUCTIVITY GROWTH 

 

MacDougall (1960) found that FDI had positive spillovers on the host 

countries through technology and production growth. Streeten (1969) 

suggested that the host country’s welfare could increase by FDI through 

technology. Caves (1971) claimed that FDI could increase the welfare of the 

host country by introducing new technology, new skills, better marketing 

techniques and production techniques. He also claimed that FDI had the main 

advantage of product differentiation in imperfect competition in the host 

country, which affected the MNE’s decision to invest in that country.   

 

Buckley and Casson (1976) claimed that MNEs invested in the host 

country due to market imperfection to gain monopoly power. MNEs 

developed and transferred the knowledge and skills in the host country and 

created the benefit for both host and home countries. Buckley and Casson 

(1981) stated that FDI could reduce the imports of final goods and increase 

the imports of capital goods, which could improve productivity levels in the 

host country. Magee (1977) found a positive impact of FDI on technology 

transfers in the host country and further stated that the degree of transfers 

depended on trademark law and patent system of the recipient country. 

Casson (1987) claimed that MNEs could affect the economic and cultural 

environment of the recipient country and could also become a source of 

technology transfer with better productivity.  

 

Findlay (1978) stated that FDI was the source of technology, including 

capital and management. Technology depended on the host country’s 

educational level, market structure and laws relating to licensing, patents and 

royalties. He also stated that the degree of technological change in the 

backward regions of the host country depended on the level of foreign capital 

in such regions. Koizumi and Kopecky (1977) explained that the transfer of 

technology depended on the share of foreign capital in the total capital stock 

of the host country. When FDI increased the foreign capital stock, the 

marginal product of capital would raise greater than the host country’s rate of 

interest. Domestic capital stock increased up to the point where the marginal 

product of capital equalized the rate of interest. There would also be capital 

intensity in the host country with this process. 

 

Das (1987) assumed that MNEs had superior technology and 

monopoly powers. Technology was transferred to the firms of a host country 
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when MNEs set up their firms. MNEs enjoyed monopoly power and higher 

profits while the profits of the domestic firms were not certain and depended 

on the elasticity of demand and supply of the domestically produced goods. 

 

Wang and Blomstrom (1992) explained that MNEs were the source of 

technology diffusion in the host country. It was an endogenous phenomenon 

showing how quickly the local firms adapted the technology and cut their 

cost. The host country enjoyed the technology spillovers, because it enhanced 

international competitiveness, trade performance and economic growth. 

Dunning (1996) stated that technology spillovers of MNEs to the host 

country depended on economic structure and institutional environment of that 

country. Moreover, it also depended whether MNEs set up an entire firm or 

entered into a joint venture. The spillover of FDI depended on the host 

country’s market structure, policies, level of competition, the extent of 

ownership advantage, the absorptive capacity of local firms, investment type, 

diffusion and accumulation of new knowledge and technology.  

 

According to Hanson et al. (2001), welfare effect of technology 

transfers depended on the nature of FDI. Production-oriented FDI had greater 

technical spillovers on the host country than that of distribution-oriented FDI, 

because production-oriented FDI had better linkage with the local firms. 

Pearce and Singh (1991) stated that MNEs decentralized the innovation 

activities which helped in technological advancement in the host countries. 

 

Caves (1974) used the data of Canadian and Australian manufacturing 

industries and found that FDI had a positive impact on the labor productivity 

in Australia. However, in case of Canadian manufacturing industries, he did 

not find any significant relationship between FDI and productivity levels. 

Blomstrom and Persson (1983) found a positive relationship between the 

productivity levels of domestic plants and industry’s foreign employment 

share in Mexico. Chen (1983b) found a positive and significant relationship 

between industry’s technical progress and FDI in Hong Kong. Fairchild and 

Sosin (1986) conducted a survey of domestic and foreign-owned firms. They 

found a positive impact of FDI on technical activities and performance of 

manufacturing firms.  

 

Blomstrom and Wolff (1989) used the Mexican data and found that the 

higher level of FDI and its share in industrial production had a positive 

impact on the labor productivity in domestic firms. Pearce and Singh (1997) 

suggested that the Research and Development activities in MNCs helped in 

fulfilling local demand and adjusted production process and technology 

according to local conditions. Haddad and Harrison (1993) found the 

insignificant productivity spillovers of FDI on Moroccan manufacturing 
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firms, but the FDI in joint ventures benefited the productivity spillovers. 

Kokko (1994) found a positive impact of FDI on labor productivity in 

domestic firms in the Mexican manufacturing industry, but such relation did 

not exist in those industries which had large technology gaps.  

 

Singh et al. (1998) found in a survey that strategy of the most of the 

foreign firms concentrated on research and development activities in UK, 

which could help in raising productivity level. Conyon et al. (1999) found that 

FDI had a positive impact on labor productivity after foreign acquisition of the 

local firms in UK manufacturing firms. Gorg and Strobl (2000) surveyed 

12,812 manufacturing plants in Ireland. They found that MNEs benefited the 

domestic firms in high-tech industries, but low-tech industry did not get any 

benefit from FDI. Branstetter (2000) investigated the Japanese investment in 

the United States and found bi-directional knowledge spillovers.  

 

Harris and Robinson (2002) claimed that they did not find any positive 

spillovers of FDI on UK manufacturing plants, even productivity of these 

plants fell after foreign acquisition. Keller and Yeaple (2003) used the data of 

1115 US manufacturing firms to find the impact of FDI and imports on 

productivity spillovers. They found that both FDI and imports had a positive 

impact on productivity spillovers. Girma et al. (2004) used 4,600 UK 

manufacturing firms to find the impact of horizontal, backward, forward, 

export-oriented and market-oriented FDI on productivity spillovers. They 

found backward and forward productivity spillovers from MNEs to domestic 

firms. There was no productivity spillover through horizontal linkage.  

 

Chakraborty and Nunnenkamp (2006) found that the industry-specific 

FDI had a significant and positive impact on the secondary sector, 

insignificant and positive impact on the primary sector and the transitory 

effect on the tertiary sector. Singh (2008) found that MNEs invested a 

significant amount in specialist technology in the water industry, which 

improved the productivity in this industry. Suyanto et al. (2009) found the 

positive technological spillovers from FDI in Indonesia through changed 

technical and scale efficiencies. Whalley and Xin (2010) found that labor 

productivity of the foreign investment enterprises were 20% higher than that 

of the domestic enterprises.  

 

 

3.3  IMPACT OF FDI ON EMPLOYMENT 

 

MacDougal (1960) stated that FDI had positive effects on capital 

formation and employment generation in the host country. Aharoni (1966) 

and Vernon (1966) stated that FDI had positive effects on employment, 
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management abilities, skill transfer and know-how of the host country’s 

labor. Streeten (1969) stated the positive spillovers on direct and indirect 

employment creation. That was also a source of enhancing new skills in local 

labor through training, promoting managerial skills in local managers causing 

the higher domestic wages.  

 

Caves (1971) and Buckley and Casson (1976) discussed the positive 

effects of FDI on skill transfers and training of manpower, which could help 

the labor force in finding jobs. Brander and Spencer (1987) claimed that 

positive spillovers of FDI were generated through tax collection and 

increased employment through a rise in production level in the host country. 

Dunning (1996) stated that FDI generated the direct and indirect 

employment and further stated that foreign firms could provide better jobs 

than the local firms. It depended on the host country’s human-resource 

development, favorable market structure, favorable culture, and the 

availability of the educational and technological infrastructure. Haaparanta 

(1996) stated that in high-wage countries, the government could give a 

subsidy to attract FDI and FDI could become a source of employment 

creation in those countries.  

 

Haaland and Wooton (1999) gave the economic justification of giving 

a subsidy to attract FDI. FDI increased demand for domestic inputs 

including labor. In the long-run, FDI could establish modern sector through 

agglomeration effects and help in industrial development and in generating 

employment. Mudambi (1999) claimed that region-specific FDI could play 

a role to increase employment in underdeveloped areas. Haaland and 

Wooton (2001) mentioned that foreign investors could initially volunteer 

jobs to get the benefit of a subsidy from the host country’s government and 

subsequently could redundant the labor. Welfare effects of subsidy 

depended on government policies. If government reduced the amount of 

subsidies and raised the payments for redundancy, the welfare effects could 

be maximized. Hanson et al. (2001) stated that the welfare effects of FDI on 

employment depended on the nature of FDI. Production-oriented FDI had a 

better impact on training and job creation than that of distribution-oriented 

FDI.  

 

In a survey of the Hong Kong manufacturing firms, Chen (1983a) 

found that multinational firms spent more on training programs than the 

domestic firms did. The same result has been reported by Gerschenberg 

(1987) in Kenya. Such training programs could be much beneficial for 

enhancement in the labor skills and employment. The Department of Trade 

and Industry (1995) gave a report after conducting a survey of thirty foreign 

manufacturing firms in the United Kingdom. The report revealed that these 
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firms generated 21515 direct jobs, and every 100 direct jobs further created 

19.5 indirect jobs in the UK. Lipsey (1994) found that foreign firms 

employed a greater number of employees in administrative jobs than the local 

firms. 

 

 

3.4 IMPACT OF FDI ON DOMESTIC INVESTMENT 

 

Hymer (1976) stated that FDI had a positive impact through the 

transfers of management and entrepreneurial skills in the host country. 

Usually, FDI had a positive impact on domestic investment through the 

increase in demand for other commodities and had an accelerating effect on 

investment. Streeten (1969) stated that FDI could establish links with 

overseas banks and other organizations. It promoted the growth of 

entrepreneurship in the host countries. The impact of FDI depended on 

government involvement, who wanted to maximize welfare from FDI. 

Vernon (1966) stated that FDI increased competition for local firms when the 

host countries switched from importing to export due to production of 

standardized products. According to Caves (1971), FDI usually floated into 

oligopolistic markets where it could have scale economies. FDI could 

improve market structure by increasing competition through pricing and 

product strategies in order to get the advantage of entering the market.  

 

Grossman (1984) claimed that FDI might have harmful effects on 

developing economies through increasing competition, lowering prices and 

could drive out local firms through competition. Horstmann and Markusen 

(1987a) stated the trade-off between concentrating production to economies 

of scale and promoting proximity to customers. The impact of FDI on 

domestic firms depends on the fact; whether FDI adds competition or sends 

their profits back to the mother countries. According to Dunning (1996), 

impact of FDI on market structure and efficiency of production depended on 

the type of FDI, existing market structure and policies of the host country. 

 

Dunning (1958) used data from US owned firms in the UK and found 

that foreign firms could be dominant producers and could make a monopoly 

or oligopoly in the market. Rosenbluth (1970) found a positive correlation 

between FDI and industrial concentration. He also found that the average size 

of foreign firms was greater than that of domestic firms. Wilmore (1976) 

found a positive relationship between FDI and level of concentration. Evans 

(1977) used data of Brazil’s pharmaceutical industry to find a relationship 

between FDI and industrial concentration and concluded that FDI reduced the 

industrial concentration in developing economies. In case of a single 

country’s analysis, Van (1977) found a direct positive impact of FDI on 
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Canadian capital formation and a negative indirect impact on domestic 

investment. 

 

Chen (1983b) found that FDI concentrated in those industries where 

profitability was high to recover the innovation cost. However, he did not 

conclude the exact relationship of FDI and competition. Feldstein (1995) 

used the US data and checked the macroeconomic impact of FDI on domestic 

investment. He found a negative relationship, which confirmed that FDI was 

a substitute for domestic investment. In case of developing countries, 

Bosworth et al. (1999) found that FDI increased domestic investment and had 

a greater impact than that of bank loans and portfolio investment. In case of 

developing and developed countries, De Mello (1999) found a positive 

relationship between FDI and domestic investment in the broad panel but a 

negative relationship in case of OECD countries.  

 

Lipsey (2000) found a negative and insignificant impact of FDI on 

domestic investment. Agosín and Mayer (2000) found a strong crowding-in 

effect of FDI on domestic investment. They further explored the degree of 

impact in different regions and found that FDI had stronger crowding-in 

effect for Africa than for Asia and also had strong crowding-out effect for 

Latin America. Agrawal (2000) found that FDI had a positive impact on 

domestic investment. Driffield (2001) found that FDI reduced the industry-

specific concentration and increased competition among domestic firms and 

reduced welfare loss, which could be possible in the case of monopoly 

powers. Razin (2002) found a long-run positive relationship between FDI and 

domestic investment and that FDI had the largest impact on domestic 

investment than loan inflows or portfolio investment. Hejazi (2002) found 

that FDI increased total domestic investment significantly and had an 

insignificant impact on non-service industry in Canada. 

 

Kim and Seo (2003) used the Vector Auto Regressive (VAR) model to 

find a relationship among domestic investment, FDI and economic growth in 

Korea. They found that FDI had a negative and insignificant impact on 

domestic investment, and domestic investment had a significant and negative 

impact on FDI. FDI could also generate imperfect competition in developing 

economies.  

 

Barrios et al. (2004) used data of Irish manufacturing firms and found 

that initially FDI created competition and afterward positive spillovers out-

weighted negative spillovers in local firms. So, FDI had a positive impact on 

the development of local firms. Desai et al. (2005) used the aggregate data of 

OECD countries and found a negative impact of FDI on domestic investment. 

Using the German data, Lipponer (2006) found the insignificant negative 
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relationship between FDI and domestic investment. Mukherjee and Suetrong 

(2009) found bi-directional causality between FDI and privatization and FDI 

enhanced the privatization process in transition economies.  

 

 

3.5  IMPACT OF FDI ON TAX REVENUE 

 

MacDougall (1960) found that economic welfare could be increased in 

host countries through tax revenue generated from the profits of foreign 

investment and large capital stocks. Kemp (1962) suggested that countries 

could introduce the optimal tax rate on foreign investment to increase welfare 

from FDI instead offering subsidies to attract FDI. Streeten (1969) stated that 

foreign investment generated government revenue and helped in filling 

saving and foreign exchange gaps.  

 

Caves (1971) claimed that foreign investment had a positive welfare 

effect through the collection of corporate income taxes. FDI could raise the 

general welfare in the host country through an increase in the tax revenue. 

The welfare decreases when a country offers relaxation in the tax for foreign 

investment or if there had been a transfer pricing from foreign firms to their 

mother countries (Kopits, 1976). Markusen (1984) claimed that the welfare 

effect of FDI was uncertain. Foreign investment increased welfare through an 

increase in competition and tax on their profits and reduced welfare through 

transfer of profits earned by local enterprises to the foreign enterprises.  

 

According to Bond and Samuelson (1986), host countries could lose 

some tax revenue in the short-run if tax holidays were given to attract FDI in 

the early period. The tax revenue could increase in the long-run because 

foreign investment would not pull out after that tax holiday period. Brander 

and Spencer (1987) stated that host countries could attract FDI by imposing 

tariffs on imports and relaxing the tax on local production. It was stated that 

FDI could increase the national welfare by reducing unemployment, rising 

productivity through technology transfers and raising government revenue 

through taxation. 

 

Horstmann and Markusen (1987b) analyzed the welfare effect through 

government revenue, change in consumer surplus and trade policy. The host-

country government might impose a tax on imports and might relax foreign 

investors from taxes. As tariff increased government revenue, so it had a 

better welfare effect than foreign investment with tax concession. So, welfare 

depended on whether foreign investment took place or imports were 

continued with tariff. Horstmann and Markusen (1992) found that countries 

with a single domestic producer had higher levels of welfare than two-firm 
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duopoly from which one firm was domestic, and the other one was MNE. A 

country with a single firm (MNE) had the lowest level of welfare. 

Government of the host country could affect welfare through relaxing trade 

policy, supporting education and research and development activities by 

offering tax concessions.  

 

Dunning (1996) observed that the welfare effects of FDI in the host 

county depended on the bargaining power of the host country with foreign 

investors, either it offered the tax rebates on energy or labor cost to attract 

foreign investment or imposed tax. Raff and Srinivasan (1998) claimed that 

the government should sacrifice some tax revenue to attract foreign 

investment because FDI could create employment, local labor’s training, 

transferred technology and better management skills. Mudambi (1999) 

claimed that countries could increase welfare by choosing the right type of 

foreign investment in appropriate areas of countries and increased tax base, 

which would assist in raising the living standards in underdeveloped areas. 

 

Markusen (2001) modeled the welfare effects with a choice among 

FDI, exporting and licensing and found that FDI had the highest level of 

welfare of the host country. Welfare effect of FDI with high trading cost was 

positive for skilled labor-abundant countries. Welfare effects of FDI were 

also positive for large countries and skilled labor-abundant small countries 

with low trading cost (Markusen et al., 1996; Markusen and Venables, 1997 

and Markusen, 2002). 

 

There is a limited empirical work on testing the impact of FDI on tax 

revenue. Gropp and Kostial (2000) used the panel data of nineteen OECD 

countries to find the relationship between FDI and tax revenue. They found a 

weak correlation between FDI and corporate income tax and found a strong 

positive impact of FDI inflows on the profit tax and total tax revenue. 

 

 

3.6 IMPACT OF FDI ON INTERNATIONAL TRADE 

 

MacDougall (1960) stated that FDI had an adverse impact on the terms 

of trade and balance of payments. FDI in export-oriented and import-

substituted industries could improve the terms of trade (Vernon, 1966; 

Streeten, 1969 and Kindleberger, 1969). Hymer (1976) stated that FDI 

enjoyed the imperfect market with monopolistic advantage in the host 

country. Imports by the foreign investors depended on the returns earned by 

FDI and host country’s marginal propensity to imports. 
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According to Helpman (1984), MNEs from human-capital rich 

countries produced the services for their subsidiary firms in the host country. 

So, the imports of the host country increased in terms of import of services 

and intermediate goods, while the imports of the final goods fell. The goods 

exported from the host to the home country could have a positive impact on 

the balance of payments. Markusen (1984) stated that MNEs had a positive 

impact on trade creation and therefore, also had a positive impact on 

country’s trade performance. Ethier (1986) stated that the foreign investor 

who invested in the host country and imported intermediate goods from their 

home country had changed the pattern of trade from inter-industry trade to 

intra-industry trade.  

 

Jones and Kierzkowski (1990) stated that MNEs divided their 

production process in different countries. The impact of FDI on balance of 

trade depended on the difference between value of raw material imported into 

the host country and reduction in imports of finished commodities. This 

impact rose in exports from MNE’s production units. Dunning (1993) 

claimed that FDI changed the composition of trade from inter-industry trade 

to intra-industry trade. The impact of FDI on balance of payments depended 

on the degree of efficiency, economies of scale and degree of product 

differentiation of MNEs. Brainard (1993) suggested that FDI could have a 

positive impact on the balance of trade of the host country if the economies of 

scale reaped by foreign investors in the host country were greater than the 

transport cost of exporting the goods from their mother country. 

 

Zhang and Markusen (1999) observed that the small countries attracted 

FDI less than large countries due to limited local markets. The welfare effect 

of FDI depended on the difference in imports and exports of foreign affiliates. 

Hanson et al. (2001) stated that production-oriented FDI had greater welfare 

effects than that of distribution-oriented welfare effects of FDI.  

 

Lall and Streeten (1977) found that multinational firms were more 

export-oriented than local firms after conducting a survey of manufacturing 

industries from six developing economies. Lall and Streeten (1977) showed 

that foreign-owned industries exported more percentage of their production 

than local producers. Bergstrand (1985) combined the constant elasticity of 

substitution in demand and supply functions and Heckscher-Ohlin Samuelson 

model of inter and intra-industry trade. He developed a gravity model to find 

the flows of trade from one region to the other. He excluded population from 

Anderson’s (1979) model and found that the GDP had a positive impact on 

trade, and distance had a negative impact.  
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The gravity model had also been used to explain FDI flows in a 

country (Stone and Jeon, 1999), the impact of distance on FDI (Egger and 

Pfaffermayr, 2004a, 2004b) and bilateral relationship between trade and FDI 

(Gopinath and Echeverria, 2004). Gravity model captured the distance and 

relative size of economies for FDI. Distance measured the transaction cost of 

foreign investment and their activities, i.e. transportation cost, the cost of 

sending experts, institution’s informational cost and legal factors like tax 

structure and property rights (Deardorff, 1995; Portes and Rey, 2005 and 

Bevan and Estrin, 2004). 

 

Graham and Krugman (1993) found that FDI was import-intensive in 

the United States and imports of intermediate goods per worker by foreign 

firms, were more than local firms. They also found that FDI used more 

imported intermediate goods that helped in reducing the demand for final 

goods imported into the host country. By using the Irish aggregate data, 

O’Sullivan (1993) found a positive and significant impact of FDI on exports. 

He further stated that FDI helped in transforming the Irish economy from 

agriculture to modern industrialized economy.  

 

McCallum (1995) used the gravity model and found that the distance 

affected trade pattern on USA and Canada. Deardorff (1995) used the 

Heckscher-Ohlin model and constant elasticity of substitution to derive the 

Gravity Model and claimed that distance of countries reduced the 

substitutability of traded goods. Barry and Bradley (1997) used qualitative 

analysis on the Irish plant level and aggregate data and checked the export 

performance of foreign-owned manufacturing plants. They stated that FDI 

helped to structural change in the Irish economy and enhanced economic 

growth. In this situation, FDI also increased the intra-firm trade. 

 

Aitken et al. (1997) and Sousa et al. (2000) found that multinational 

firms had positive export-spillovers on local firms. By using data from 2104 

Mexican manufacturing units, Aitken et al. (1997) found that concentration of 

foreign-owned plants increased the probability of local firm’s exports. Sousa 

et al. (2000) used the same methodology and collected data from 3662 

manufacturing firms and found that increased competition from foreign-

owned plants enhanced the probability of domestic firms to export and prove 

the positive export spillover on the local manufacturers. Wong (1988) found 

that capital inflows had a positive and significant impact on exports of United 

States (US).  

 

Ratnayake and Townsend (1999) used the Gravity Trade Model on 

New Zeeland and its trading partners. They found that distance had a 

negative and highly significant impact on trade. While, exporter population 
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had a positive and significant impact on trade, but importer population had 

the significant impact on trade for only three out of six years. Stone and Jeon 

(1999) applied the Gravity Model on Asian-Pacific region with host and 

home countries’ GDP, population, distance and dummies for dynamic Asian 

economies in the estimation of equations. They found that FDI flows had the 

greater impact on trade by home countries’ GDP and population than host 

countries.  

 

Brenton et al. (1999) used the Gravity Model to find the relationship 

between FDI flows and trade flows among European Union and Central and 

Eastern European countries. They found no link between FDI and trade in 

Switzerland, Germany, France and Netherlands. Although, Australia, 

Finland, Norway, UK, US, Japan and South Korea showed strong 

complementarity between FDI and trade. Liu et al. (2001) found that FDI 

inflows had a positive and significant impact on Chinese's exports to MNE’s 

home countries, and FDI inflows had a positive but an insignificant impact on 

imports.  

 

Kumar and Zajc (2003) used Gravity Model for Slovenia trade and FDI 

flows, and their results were consistent with Brenton et al. (1999). Egger and 

Pfaffermayr (2004a) analyzed the impact of distance on exports and FDI 

flows by using non-OECD countries. Egger and Pfaffermayr (2004a) found 

that distance had a greater impact on exports than plant setup cost. Gopinath 

and Echeverria (2004) found that the greater distances between economies 

had a greater bilateral trade. Hence, the geographical distance influenced 

home country’s trade to FDI. 

 

Portes and Rey (2005) found the weak evidence for complementary 

between foreign investment flows and trade. They further reported that 

distance had a negative impact on foreign investment flows, and financial 

markets had a positive impact on foreign investment flows. Whalley and Xin 

(2010) found that foreign firms contributed 50% of Chinese exports and 60% 

of Chinese's imports. Anwar and Nguyen (2011) found backward and 

forward linkage effects between local and foreign firms in Vietnam, which 

effected decision of domestic firms to export as well as their export share. 

 

 

3.7 IMPACT OF FDI ON POVERTY AND INCOME INEQUALITY 
 

FDI may increase income inequality by increasing the gap between 

skilled and unskilled labor in less-developed host countries (Feenstra and 

Hanson, 1997). Markusen and Venable (1997) stated that the effect of FDI on 

wage inequality depended on FDI restriction, relative endowment, trade cost 
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and country size. Mayne (1997) claimed that the impact of FDI on poverty 

reduction depended on the policies of the host country, the role of institutions, 

the nature of the investment, flexibility of the labor market and the nature of 

the regulatory framework. Roemer and Gugerty (1997) found that with the 

increase in the rate of growth in per-capita GDP, the income of bottom 40% 

poor population was also increased at the same rate approximately.  

 

Aghion and Howitt (1998) stated that wage inequality decreased with 

rising FDI in the host developed countries. Nordstrom et al. (1999) stated that 

FDI had scale effects through economic growth, enhancing economic 

activities, promoting employment levels, increasing productivity levels, skill 

improvement, helping the country to bear unexpected shocks and through all 

these channels helping poverty reduction. Saravanamuttoo (1999) claimed 

that capital formation was done by domestic and foreign investors. Levels of 

investment were responsible for productive employment and thus resulted in 

poverty alleviation; but low level of investment, especially the rate of 

investment lower than population growth, did not have the capacity to reduce 

poverty levels.  

 

Dollar and Kraay (2002) found by using Deninger and Squire Data 

base that there was a positive relationship between FDI and economic growth 

and incomes of the poor increased proportionally with an increase in 

economic growth. Kakwani (2000) found that the positive effects of FDI 

were greater than negative effects, and that resulted in economic growth and 

poverty reduction. Klein et al. (2001) claimed that the FDI enhanced quality 

of economic growth, increased safety net for the country through 

government-led programs to redistribute income and assets, reduced financial 

instability shocks to the poor and thereby reduced poverty level in a country. 

According to Hayami (2001), Todaro and Smith (2003), FDI was a source of 

filling the gap between desired investment and domestic savings and was 

enhancing the use of technology, productivity of the host country and helped 

in breaking the vicious circle of underdevelopment. 

 

Mah (2002) found a positive relationship between FDI and income 

inequality in South Korea. Hanson (2003) conducted a study in Mexico and 

found that foreign investors raised the demand for skilled labor, which gave 

more benefits to skilled labor than the unskilled labor. Lipsey and Sjoholm 

(2004) also found the same results. Figini and Gorg (2006) found that initially 

wage inequality increased with the increase in FDI and reduced with the 

further increase in FDI. Nunnenkamp et al. (2007) found that FDI promoted 

growth in Bolivia and increased income inequality. Basu and Guariglia (2007) 

found the same results by using the panel data of 119 developing countries. 
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3.8 FDI AND ENVIRONMENT 

 

According to Dunning (1996), the cultural, political and environmental 

effects of FDI depended on the government policies. Jaffe et al. (1995) and 

Beghin (1996) found that the dirty industries moving from the developed 

countries to the developing countries were proof of pollution-heaven 

hypotheses, and in some cases the developing countries also purposely 

relaxed the environmental policies to attract the foreign investments. In such 

countries, pollution level would rise with the expansion of foreign 

investments in dirty industries. 

 

Copeland and Taylor (1997) found that capital intensive country would 

produce and trade a pollution intensive product and would increase the 

world’s pollution level. Similarly, capital rich country also invested in poor 

countries and again increased pollution levels. According to Organization of 

Economic Cooperation and Development’s (1997) report, FDI activities 

generated environmental degradation in the host countries even foreign 

investors followed greater environmental standards than local firms. 

 

Kolstad and Xing (1998) collected data from manufacturing industries 

located in developing and developed countries. They found that relaxing 

environmental standards were a significant determinant of FDI. The 

countries, which attracted FDI by relaxing environmental regulation, would 

have to face the heavy cost in terms of pollution. Goldenman (1998) and 

Zarsky (1999) stated that foreign investors used better production 

technologies than local manufacturers. So FDI seemed favorable for the 

environment. Dean (1999) found that scale effect would emerge with 

increasing foreign investment, and there would be greater economic 

activities, which resulted in depletion of environmental resources and greater 

pollutant emissions.  

 

Talukdar and Meisner (2001) used the carbon dioxide emissions as a 

proxy for the environment and FDI in developing countries. The study found 

a negative relationship between FDI from developed countries and carbon 

dioxide emissions. It was an evidence to use cleaner technology by developed 

countries. Smarzynska and Wei (2001) collected data from 534 MNEs from 

different economies and tested the Pollution-Heaven Hypothesis of FDI. 

They found a positive but an insignificant relationship between FDI and relax 

environmental regulations. Bora (2002) investigated the pollution intensity of 

US owned MNEs and found that developed countries had the highest 

proportion of pollution-intensive production in foreign production activities. 

Xing and Kolstad (2002) stated that developing countries used to relax 

environmental laws to attract FDI from developed countries in dirty 



 25 

industries. They also found that US’s FDI had a negative impact on 

environmental quality of developing countries. 

 

Yang (2005) used the provincial level data in China and found a 

negative relationship between FDI and sulfur dioxide emissions. Liang 

(2006) used the panel data of 260 greatest cities of China and tested the 

environmental effects of FDI and per-capita GDP and found a negative 

relationship between FDI and sulfur dioxide (SO2) emissions. The finding 

suggested that FDI was helpful in reducing sulfur dioxide emissions in China. 

He (2006) claimed that a negative impact of FDI on the environment was due 

to lenient environmental regulation and also claimed that environmental 

quality would improve with technical and knowledge spillovers with FDI.  

 

Merican et al. (2007) investigated the impact of FDI on carbon dioxide 

emissions. The study found that FDI did not have any impact on enhancing 

carbon dioxide emissions in Indonesia and Singapore. The case of Singapore 

also showed that substantial foreign investment was in the tertiary sector 

which did not usually contribute in pollutant emissions. Baek and Koo (2008) 

investigated data of India and China. They found the long-run relationships 

among FDI, S02 emissions and economic growth and a unidirectional 

causality from FDI to economic growth and So2 emissions in these countries. 

Acharyya (2009) used the data of India for the years 1980-03 and found that 

FDI had a positive and significant impact on the economic growth and carbon 

dioxide emissions.  

 

 

3.9  EMPIRICAL STUDIES OF FDI IN PAKISTAN  

 

Hasan and Nishat (1989) collected primary data from 19 foreign-

owned companies and criticized the hypothesis that FDI could be done in 

those industries even where there was a great competition in managerial 

skills. Ashfaque (1997) observed that political instability, macroeconomic 

instability, inadequate infrastructure, slow bureaucratic process, inappropriate 

business environment and lack of skilled labor were the factors for slow FDI 

growth in Pakistan. Nishat and Anjum (1998) stated the importance of human 

and physical resources to attract the FDI in Pakistan. Shah and Masood 

(2003) analyzed the determinants of FDI. They found that transport 

expenditure, political stability, market size, communication and capital cost 

had the significant long-run impact on FDI in Pakistan. Shah (2003) found 

that cost of capital had a significant impact on FDI inflows.  

 

Nishat and Anjum (2004) found that tax rate, tariff rate and credit 

facility were the main determinants of FDI inflows. Atique et al. (2004) 
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found that foreign investment had a positive impact on human development 

of Pakistan by providing training and education to the local labor force. They 

also found that FDI had a better impact on Pakistan’s economy with export-

promotion policy rather than import-substitution policy. There was a common 

belief that FDI was done in those industries where there was a shortage of 

management skills. Aqeel and Nishat (2004) used tariff rate, exchange rate, 

tax rate, credit to the private sector, general share price index, wages and per-

capita income as explanatory variables and FDI as the dependent variable. 

They found the same relations among variables, which were expected.  

 

Siddiqui and Kemal (2006) claimed that foreign capital was not 

sufficient to utilize the resources of Pakistan’s economy. He also claimed that 

the short-run growth of FDI inflows depended on the previous growth rate of 

FDI. Akmal et al. (2007) found that trade openness and FDI helped in 

reducing poverty in Pakistan in the long-run. Ozturk and Kalyoncu (2007) 

found a unidirectional causality from GDP growth to FDI, which is evidence 

for demand factor, which was attracting FDI in Pakistan. Khan (2007) found 

the negative impacts of FDI, interest rate and external debts on private 

investment. Khan (2007) claimed that there was a need to develop financial 

market to capitalize the FDI inflows. Shahbaz et al. (2007) found a positive 

and significant impact of FDI on rural-urban income gap in Pakistan.  

 

Yousaf et al. (2008) found that FDI had a positive impact on demand 

for imports and a negative impact on demand for exports. Shahbaz et al. 

(2007), Saeed (2001) and Mahmood and Chaudhary (2009) found the 

positive impact of FDI on economic growth. Shahbaz et al. (2008) found the 

bi-directional causality between FDI and domestic savings. Hashim et al. 

(2009) found that the literacy rate, per-capita income, competition and 

foreign trade had a significant and positive impact on FDI. Azam and Khattak 

(2009) found that human capital had a significant and positive impact on FDI 

inflows, and political instability had an insignificant and negative impact on 

FDI inflows. Mughal (2009) found a positive and significant impact of FDI 

on economic growth, but further FDI had a lesser impact on economic growth 

than that of domestic investment. 
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CHAPTER 4 
 

ECONOMETRIC METHODOLOGY 
 

 

In this section, the study discusses the econometric methodology which 

has been used in the empirical analysis of the consequences of FDI. The 

study uses unit root tests developed by Dickey and Fuller (1981), Phillips and 

Perron (1988), Zivot and Andrews (1992) and Ng and Perron (2001) to  

test the stationarity in time series and cointegration test developed by Pesaran 

et al. (2001) to check long-run and short-run relationships.  

 

 

4.1 UNIT ROOT TESTS 

 

Most of the time-series are not stationary and Ordinary Least Square 

(OLS) can produce spurious results (Engle and Granger, 1987). Therefore, 

study checks the stationarity of time series through various unit root tests.  

 

 

4.1.1 Augmented Dickey-Fuller Unit Root Test 

 

At first, study discusses the Augmented Dickey-Fuller (ADF) test, 

which was produced by Dickey and Fuller (1981) to check the stationarity in 

the time series. This test proposed the following equation with intercept to 

detect the non-stationarity. 

 

 1 1 1 2 2 .......t t t t m t m tY Y Y Y Y u                , t=1,2,….,n  

           (4.1) 

 

where,   is a difference operator, t  refers to the time period, and tu  is a 

residual at time period t . Yt denotes the variable, which is investigated for 

stationarity. 1 1 2 2 .......t t m t mY Y Y            is used to correct the 

correlation problem among tu  and regressors of equation (4.1). The equation 

(4.1) includes intercept   and can also be assumed with intercept and time-

trend T  as follows: 

 

 1 1 1 2 2 .......t t t tY T Y Y Y             

     , 1,2, .,m t m tY u t n       (4.2) 
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where   is the coefficient of time-trend (T). ADF test checks the null 

hypothesis (=0), if   is statistically significant, and it is not zero, then time 

series has no unit root problem. A time-series variable is stationary with two 

conditions. At first,   should be statistically non-zero, and it should be 

negative. 

 

 

4.1.2 Phillips and Perron Unit Root Test 

 

Phillips and Perron (1988) developed the unit root test which  

is different from ADF tests in dealing with heteroscedasticity and  

serial correlation. Phillips and Perron (PP) (1988) ignore the 

1 1 2 2 .......t t m t mY Y Y            from ADF equation (4.2) which is for any 

serial correlation amongst error terms. PP test removes the serial correlation 

by giving ranks to the residuals. Equation of PP test is as follows: 

 

  
1t t tY T Y u      , 1,2, .,  t n      (4.3) 

 

 tu  may have heteroscedasticity, so for correction of serial correlation 

and heteroscedascity. PP test uses the modified statistic tZ  and Z  which are 

as follows: 
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where, ˆ( )SE   is the standard error of ̂ . 0t  is the test statistic under the 

estimates of 2̂  and 2̂ , which are given below: 
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where 
1

T

T t
t

S u


   and T  is the time-trend. tZ  and Z  of PP test follows the 

same distribution as the t-statistic of ADF test under the null hypothesis 

 0  . PP test has an advantage over ADF test that it robust 

heteroscedasticity in the error term  tu . Secondly, it does not need to specify 

the lag length for its estimation. 

 

 

4.1.3 Ng and Perron Unit Root Test 

 

Ng and Perron (2001) developed efficient and a modified version of PP 

test by using generalized least square detrending data  d
Ty . This procedure is 

also efficient for large negative errors and can do better estimation than PP 

test. The efficient and modified PP tests are as follows: 
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where, the statistics dMZ  and d
tMZ  are efficient versions of PP test and 
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where l is a bandwidth parameter (which acts as a truncation lag in the 

covariance weighting) and  j  is the j-th sample auto covariance of 

residuals. The value (-13.5) is calculated by Ng and Perron (2001).  
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4.1.4 Zivot and Andrews Unit Root Test 

 

 
Zivot and Andrews (1992) modified the PP and ADF unit root test, 

which also considers the one-unknown structural break. The ADF test may 

fail in identifying the true result in the presence of a structural break whether 

time series is stationary or not. ADF and PP tests do not allow for structural 

break in data. Zivot-Andrews test uses the sequential ADF test to find the 

break with the following equations.  

 

Model (A):  

 1 1 2 1
1

( )
k

A A A A
t t t j t j t

j

Y t DU Y Y 


            ,  (4.13) 

Model (B):  
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Model (C):  
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                , 

           (4.15) 

 

where ( )tDU   is 1 and *( )tDT t T     if t T  , 0 otherwise. BT
T

  , BT  

represents a possible break point. Equation is tested sequentially for 

2,3,...., 1BT T  , where T  is the number of observations after adjustment of 

differencing and lag length k . Model (A) allows for a change in the intercept 

of the series, Model (B) allows for a change in the trend of a series, while 

Model (C) allows changes in both intercept and trend. 

 

The time of the break is selected based on value of BT  where DF   

t-statistic becomes maximized. The null hypothesis is stationary without a 

structural break against the alternative hypothesis that variable is stationary with 

a one-time break in the intercept in model (A), a one-time break in the trend in 

model (B) and a one-time break in the both intercept and trend in the model (C). 
  

 

4.2 COINTEGRATION TEST 

 

After testing the unit root problem in the time-series variables, the 

cointegration test can be used to find the long-run relationship among the 

variables. Long-run relationship states the long-run equilibrium among 

variables, which may have the shock of disequilibrium in the short-run from 
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long-run, but it will move again in long-run equilibrium (Harris and Sollis, 

2003). There are many techniques, which are available for cointegration 

analysis, i.e. Engle and Granger (1987), Johansen (1991), Johansen (1992), 

Johansen (1995) and Johansen and Juselius (1990). These techniques require 

that all variables should be stationary at the same level of integration i.e. 

 0I  or  1I  or  2I . So these techniques cannot be applied if variables 

have mixed order of integration. Auto-Regressive Distributive Lag (ARDL) 

bound testing technique has been introduced by Charemza and Deadman 

(1992), Pesaran and Pesaran (1997), Pesaran et al. (1998), Pesaran et al. 

(1999), and Pesaran et al. (2001). ARDL can be applied if variables have 

mixed order of integration i.e.  0I  and  1I  (Pesaran and Pesaran, 1997). 

This approach takes the optimum lag length for each variable separately in 

the model which helps in the data generating process from a general to a 

specific model. The problems resulting from non-stationarity of data can also 

be avoided by using an ARDL approach (Laurenceson and Chai, 2003). 

Through a simple linear transformation, the Error Correction Model (ECM) 

can be derived from ARDL model. ECM captures the short-run dynamics 

without losing long-run information (Bannerjee et al., 1998).  

 

The general form of ARDL model developed by Pesaran et al. (2001) 

is given below: 

 

 1 1
0 1
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t t i t i i t t
i i
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              , 1,2, .,t n    (4.16) 

 

where Δ is a first difference operator, z  is the vector of both x  and y . x  is 

the vector of independent variable, y  is the vector of dependent variables, t  

is a variable for the time period, i  is to capture the optimum lag length,   is 

a vector of intercepts and   and   are the vectors of coefficients. The  

F-Statistic is calculated on a system of equations after selection of optimum 

lag length for each variable separately in the model with the null hypothesis 

of no cointegration. The F-Statistic compares with lower and upper bound 

critical values generated by Pesaran et al. (2001) to test the cointegration 

among the variables of the model. The long-run estimates are following: 
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where k  is selected lag length for p  and q . 
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CHAPTER 5 
 

CONSEQUENCES OF FDI ON ECONOMIC GROWTH, 

LABOR PRODUCTIVITY AND EMPLOYMENT 
 

 

In this section, the study analyses the impact of aggregate-FDI on 

economic growth and sector-specific FDI on sector-specific labor 

productivity and employment.  

 

 

5.1  IMPACT OF FDI ON ECONOMIC GROWTH 

 

FDI has been appreciated by the developing countries as it has played a 

vital role in the economic growth of these countries. The positive impact of 

FDI on the economic growth of the host country is still debatable. Investment 

is financed by the domestic savings in a close economy. However, in an open 

economy, investment is financed by both domestic and foreign savings and 

through FDI. In this way, the host countries can invest more than their saving 

capacity with the help of FDI. 

 

The impact of FDI on economic growth depends whether FDI 

enhances the overall investment in a country. According to Macroeconomic 

Growth Theory, there must be the optimum stock of capital, which could 

enhance the economic growth in a country in the long-run, and rate of capital 

growth must remain same in order to maintain a balanced growth path 

(Romer, 2001). FDI enters into an economy and contributes to its total 

investment and enhances economic growth in production by increasing labor 

productivity through utilizing the latest technology. FDI is the source of 

technology transfers from developed to developing country, which could 

increase the marginal productivity of capital. It reduces cost associated with 

innovation as technology is transferred and has enhanced the long-run 

economic growth (Borensztein et al., 1998).  

 

Berthelemy and Demurger (2000) claim the two effects which 

contribute to growth. Firstly, it creates the extension effect through 

specialization of input producers and extension of intermediate good’s sector. 

Second is the external effect, that when foreign investors undertook research 

and development activities, it was not only helpful in advancing knowledge 

but was also useful for local firms to utilize it up to some extent. So, these 

effects can raise productivity and economic growth directly from FDI and 

indirectly from local firms.  
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5.1.1 Model Specification and Methodology 

 

To capture the impact of FDI on economic growth, the study uses FDI 

and financial market development as a percentage of GDP, trade openness 

(total trade) as a percentage of GDP as independent variables and gross 

domestic product per-capita proxy for economic growth as the dependent 

variable. Financial market development is necessary for economic growth 

because it helps to mobilize the surplus fund from society for productive use 

where and when needed. It reduces the risk through diversification of funds 

(Nissanke and Stein, 2003). It may help in increasing aggregate demand as it 

gives loans for consumption and investment purpose, appreciates investment 

and promotes economic growth through efficient resource allocation. It also 

helps to foreign investors in performing their operations.  

 

Trade openness may increase the size of the market which allows the 

production units to expand greater than the requirement of the domestic 

market and reap economies of scale. Trade openness may also increase the 

competition for local production units, who would try to improve their 

technologies to compete with foreign commodities. Production units may 

need to import raw materials and machineries. These may also need the 

foreign markets for their commodities. International trade integrates the 

economies and initiates domestic producers for research and development 

activities. Consequently, economic growth may rise through improving the 

productivity. Trade openness also attracts foreign investors who also need to 

import the inputs and to export their products. Therefore, trade openness is 

helpful in enhancing the economic growth. 

  

Model of the study is as follows: 

 

   ,  ,  ,t t t tGDPC f FDIG FMDG XMG     (5.1)  

t   1972, 1973, ……2008 

 

where, 

tGDPC   Gross Domestic Product per capita is a proxy for economic 

growth at PPP constant year 2000 US$ at time t . 

 tFDIG   Foreign Direct Investment inflow as percentage of GDP at 

time t . 

tFMDG   Domestic credit to the private sector as a percentage of GDP 

is a proxy for Financial Market Development at time t . 

  tXMG  Total trade, exports plus imports as a percentage of GDP is 

a proxy for trade openness at time t . 
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At first, the study checks the stationarity of data by applying ADF, PP 

and Ng-Perron unit root test to check the order of integration of variables. 

Then Zivot-Andrews unit root test will be applied to check the stationarity 

with structural break in the data and subsequently ARDL cointegration 

technique is applied based on selected lag length for each variable in the 

model (5.1). The study uses the Schwartz-Bayesian Criteria (SBC) to find the 

optimum lag length for the equation (5.2). SBC is known as parsimonious 

criteria for selecting the smallest possible lag length. ARDL model is as 

follows: 
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           (5.2) 

 

In equation (5.2), the first difference of per-capita gross  

domestic product is the dependent variable. The null hypothesis  

is  0 1 2 3 4:    0a a a aH         . The alternate hypothesis is 

 1 2 3 4  0a a a a         which shows the existence of a long-run 

relationship in the model, 0a  is a constant and at  is the error term.  

GDPCD  is included in equation for a possible structural break and to  

complete information in the model. This is also shown as 

 / , ,GDPCt t t t tF GDPC FDIG FMDG XMG . The study uses the critical values 

of F-statistics generated by Narayan (2005) for small sample size. If the 

calculated value is greater than the upper bound of critical value, then we can 

reject the null hypothesis of no cointegration. If the calculated value is less 

than lower critical bound, then we accept the null hypothesis and if the 

calculated value falls in between the critical value, then the decision is 

inconclusive. If cointegration exists in the model, then long-run and short-run 

coefficients will be calculated. Error correction term can be used to find the 

short-run relationship in the model. The error correction model is following: 
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 a  is showing the speed of adjustment from short-run disequilibrium to 

long-run equilibrium. Afterward, diagnostic tests will be used to check the 

normality, functional form, heteroscedasticity and serial correlation in the 

model. CUSUM  and CUSUMsq  statistics will be used to verify the 

reliability of the parameters. These tests are used to check the specification  

of the model and confirm the stability of parameters calculated in the model 

(Bahmani-Oskooee and Nasir, 2004).  

 

 

5.1.2 Data Source 

 

Data on GDP per capita
1
, FDI net inflows

2
, domestic credit to the 

private sector
3
 and total trade as a percentage of GDP

4
 has been taken from 

World Development Indicators (WDI) by World Bank. Data has been taken 

from 1972 to 2008. Data is taken from 1972 after the separation of East 

Pakistan (Bangladesh).  

 

 

5.1.3 Empirical Results  

 

The study uses the Augmented Dickey Fuller (ADF), Phillips-Perron 

and Ng-Perron tests to check the unit root problem in all variables in the 

model. Results are given in the table as below. 

 

Table 5.1 

Unit Root Tests at Level 

Variable ADF PP 
Ng-Perron 

MZa MZt MSB MPT 

Model Specification: Intercept 

GDPCt 0.965(0) 0.899(4) 1.155(1) 0.639 0.553 26.616 

FDIGt 2.961(6) -0.777(3) 6.168(1) 22.064 3.570 17.080 

XMGt -2.973*(1) -3.064*(3) -8.511*(0) -2.046* 0.241 2.942 

FMDGT -2.293(0) -2.591(2) -6.084(1) -1.677 0.276 4.237 

Model Specification: Intercept and Trend 

GDPCt -2.813(1) -1.661(5) -5.990(4) -1.515 0.253 14.953 

FDIGt -0.379(4) -1.919(3) -12.050(1) -1.339 0.152 5.962 

XMGt -2.990(1) -2.993(3) -10.929(1) -2.324 0.213 8.403 

FMDGt -2.907(0) -3.071(2) -0.802(0) -1.895 0.236 11.648 

Note:  * and ** show stationarity of variables at the 0.05 and 0.01 level of 

significance respectively. (.) contains the optimum lag length.  
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Table (5.1) shows that all variables at the level with all tests used in the 

analysis are non-stationary except XMGt, which is stationary at 5% level of 

significance with ADF, PP and Ng-Perron (   )a tMZ and MZ  with intercept.  

 

  Table 5.2 

Unit Root Test: Zivot-Andrews 

Variable K Year of Break   tα Type of Model 

GDPCt 

4 1997 -0.495 -4.689 A 

5 1987 -0.647 -4.244 C 

FDIGt 

1 1999 -0.657* -4.692 B 

4 1995 -1.718* -5.392 C 

FMDGt 

1 1990 -0.675* -4.812 A 

1 2003 -0.605 -4.164 B 

1 1990 -0.700 -4.762 C 

XMGt 

0 1998 -0.934* -4.963 A 

0 1991 -0.853 -3.853 B 

1 1998 -0.951 -4.588 C 

Note: * and ** show stationarity of variables at the 0.05 and 0.01 level 

of significance respectively. k  is optimal lag length  

  

Table (5.2) shows the results of Zivot-Andrews unit root test for 

variables at the level. GDPCt remains non-stationary with a significant 

structural break in the intercept for the year 1997 and the intercept and trend 

for the year 1987. FDIGt becomes stationary at 5% level of significance with 

a significant break in the trend for the year 1999 and significant break in the 

both intercept and trend for the year 1995. It was not stationary in ADF, PP 

and Ng-Perron unit root tests. FMDGt becomes stationary at 5% level of 

significance with a significant break in the intercept for the year 1990 and 

stay non-stationary with a significant break in the trend for the year 2003 and 

the intercept and trend for the year 1990. XMGt is stationary at 5% level of 

significance with a significant break in the intercept for the year 1998 and 

remain non-stationary with a significant break in the trend for the year 1991 

and the both intercept and trend for the year 1998. 
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Table 5.3 

Unit Root Tests at First Difference 

Variables ADF PP 
Ng-Perron 

MZa MZt MSB MPT 

Model Specification: Intercept 

dGDPCt -3.493**(1) -3.765**(3) -13.800**(0) -2.549** 0.183* 2.094* 

dFDIGt -5.067**(4) -3.421**(6) -139.200**(1) -26.35** 0.018** 0.032** 

dXMGt -6.430**(1) -9.856**(3) -17.274**(1) -2.928** 0.169** 1.458** 

dFMDGt -4.978**(0) -4.967**(5) -16.349**(1) -2.835** 0.173** 1.587** 

Model Specification: Intercept and Trend 

dGDPCt -3.929**(1) -4.628**(4) -17.568*(0) -2.663* 0.162* 5.459* 

dFDIGt -6.983**(4) -4.281**(5) -212.840**(1) -10.295** 0.048** 0.483** 

dXMGt -6.371**(1) -9.801**(3) -17.259*(1) -2.936* 0.170* 5.291* 

dFMDGt -5.030**(1) -5.614**(5) -19.083*(1) -2.922* 0.151** 5.334* 

Note:  * and ** show stationarity of variables at the 0.05 and 0.01 level 

of significance respectively. (.) contains the optimum lag length.  

 

Table (5.3) shows the unit root tests at first difference. Results show 

that all variables are the stationary at first difference with all tests used in the 

table. The overall results show the mixed order of integration  0I  and  1I . 

The study uses ARDL cointegration technique to find the long-run 

relationship in the model. The study finds the optimum lag length for ARDL 

model by using SBC and then includes dummy variable DGDPC in the ARDL 

model to complete the information in the model. Optimum lag length is 1 for 

dGDPCt, 1 for dFDIGt, 0 for dXMGt and 0 for dFMDGt. The study selects 

year 1987 as a break period where GDPCt has significant break in the both 

intercept and trend and puts 0 from 1972 to 1987 and 1 afterward in DGDPC. 

The calculated F-statistic for the selected ARDL model is given in table (5.4).  

 

Table 5.4 

ARDL Bound Test: Using ARDL(1,1,0,0) 

VARIABLES 

(when taken as a dependent) 
F-Statistic 

(Calculated) 

At 0.05 At 0.01 

I(0) I(1) I(0) I(1) 

D(GDPCt) 12.638** 4.433 5.245 6.328 7.408 

** Means at 1% significant level reject the null hypotheses of no cointegration  

* Means at 5% significant level reject the null hypotheses of no cointegration  
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The F-statistic is 12.638. It is greater than the upper bound at 1% level 

of significance. The null hypothesis of no cointegration is rejected and the 

alternate hypothesis of cointegration is accepted. The long-run relationships 

exist in the model. 

 

Table 5.5 

Long-Run Results: Dependent Variable is GDPCt 

Regressor Parameter S. E. t-Statistic P-value 

FDIGt 158.897*** 34.499 4.606 0.000 

FMDGt 22.838** 9.705 2.353 0.025 

XMGt 4.856 7.717 0.625 0.536 

C 762.257** 329.325 2.315 0.027 

DGDPC 561.357*** 56.835 9.877 0.000 

Note:  *, ** and *** show statistically significance of parameters at the 0.10, 

0.05 and 0.01 respectively. S. E. is the standard error. C is intercept. 

  

Table (5.5) shows the long-run coefficients of the estimated ARDL model 

for the variables in the analysis. The coefficient of FDIGt is positive and 

statistically significant at 1% level of significance and foreign direct 

investment has a positive and significant impact on economic growth. The 

coefficient of FMDGt is positive and significant at 1% level of significance 

and financial market development also has a positive and significant impact 

on the economic growth. The coefficient of XMGt is positive and 

insignificant. The study can conclude that trade openness has insignificant 

impact on economic growth. Intercept (C) is significant at 5% level of 

significance and DGDPC is positive and significant at 1% level of significance. 

So, intercept has changed after the year 1987.  

 

Table 5.6 

Error Correction Model: Dependent Variable is dGDPCt 

Regressor Parameter S. E. t-Statistic P-value 

dFDIGt 35.941** 13.588 2.647 0.013 

dFMDGt 4.786** 1.770 2.704 0.011 

dXMGt 1.516 1.261 1.203 0.233 

C 36.819*** 8.009 4.597 0.000 

DGDPC 0.157 1.072 0.147 0.912 

ECTt-1 -0.247** 0.101 -2.457 0.035 

Note:  *, ** and *** show statistically significance of parameters at the 0.10, 

0.05 and 0.01 respectively. S. E. is the standard error. C is intercept.  
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Table (5.6) shows that all coefficients of differenced variables are 

significant except dXMGt and DGDPC. The lagged value of the error correction 

term is negative and significant. It is showing convergence from short-run 

disequilibrium towards the long-run equilibrium in approximately 24.7% in a 

year. So, a short-run relationship exists among variables of this model. 

  

Table 5.7 

Diagnostic Tests 

 LM version P-value 

Serial Correlation (χ
2
) 0.444 0.833 

Functional Form (χ
2
) 0.791 0.374 

Normality (χ
2
) 0.239 0.887 

Heteroscedasticity (χ
2
) 0.075 0.785 

 

The study uses Breusch-Godfrey serial correlation test for detection of 

serial correlation in the ARDL model. Breusch-Pagan heteroscedasticity test 

is used to detect the problem of heteroscedasticity. Ramsey RESET test is 

used to ensure the specification of model. Jarque-Bera test is used to check 

the normality of model. Results of the table (5.7) show that p-values of serial 

correlation test, functional form test, normality test and heteroscedasticity test 

are greater than 0.10, so there is no problem of serial correlation, normality, 

functional form and heteroscedasticity in the model.  

 

Figure (5.1), in the appendix, shows CUSUM and CUSUMsq tests. 

These tests are used to check the specification of the model and confirm the 

stability of parameters calculated in the model (Bahmani-Oskooee and Nasir, 

2004). Figures show that CUSUM and CUSUMsq do not exceed the critical 

boundaries at 5% level of significance. So, the growth model is correctly 

specified and long-run parameters are valid.  

 

 

5.1.4 Conclusions 

 

For the analysis of the consequences of FDI on economic growth, the 

study uses the GDP per capita as a proxy for economic growth as dependent 

variable and FDI, financial market development and total trade as percentage of 

GDP as independent variables. Annual data is taken from 1972 to 2008. The 

study uses ARDL cointegration technique and its error correction model to find 

the long-run and short-run relationships. The study finds that the long-run and 

short-run relationships exist in the growth model. FDI and financial market 

development have a positive and significant impact on the economic growth and 

trade openness does not have any significant impact on the economic growth. 
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5.2 IMPACT OF FDI ON LABOR PRODUCTIVITY 

 

The impact of FDI on the host country’s labor productivity level 

depends on technology transfers and training of labor. Foreign firms working 

in developing countries usually possess superior technology and efficient 

technique of operation. These enhance the competition among local firms and 

forced to adopt better technologies and operate their production process 

efficiently. So, foreign investment can increase labor productivity in these 

countries. Technology transfers also have positive externalities on local 

firms. Local firms will also try to use modern technology to compete with 

foreign firms. Technology will transfer to local firms if local investors buy 

intermediate goods from foreign firms. Foreign firms use domestic labors. 

The labor transfers their skills when they are employed by local firms or 

when they set their own business after leaving foreign firms. Local 

knowledge of labor also rises with new inventions abroad (Fosfuri et al., 

2001). Blomstrom and Kokko (1998) claimed that the productivity of labor 

can grow through learning-by-watching effect. Foreign investors are expert in 

proprietary technology, so they can help in enhancing the marketing and 

management skills. 

 

 

5.2.1 Model Specification and Methodology 

 

To capture the impact of sector-specific FDI on sector-specific labor 

productivity, the study takes sector-specific FDI as independent variable and 

sector-specific labor productivity
5
 as the dependent variable. Model of labor 

productivity is following: 

 

    ,  1,2, .,jt jtPROD f FDI t n        (5.4) 

where, 

 PRODjt = Productivity of labor at j  sector and at t  time period 

 FDIjt = Foreign Direct Investment at j  sector and at t  time  

 

At first, the study checks the stationarity of data by applying ADF and 

PP unit root tests to find the order of integration of individual variable for 

each sector j . Then Zivot-Andrews unit root test will be applied to examine 

stationarity with structural break in the data and afterwards ARDL 

cointegration technique will be applied with the selected lag length for each 

variable in the model (5.8) for all sectors separately. The study uses the SBC 

to find the maximum relevant lag length for the equation (5.4). To find the 

cointegration among labor productivity and FDI, the ARDL model is 

following: 
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 0 1 1 2 1 1
1

p

jt jc c jt c jt c i jt i
i

PROD PROD FDI PROD  


           

   2
0

q

c i jt i c PRODj jct
i

FDI D


          (5.5) 

 

In equation (5.5), the first difference of PRODjt is the dependent 

variable. The null hypothesis is  0 1 2:    0c cH     . The alternate 

hypothesis is  1 2 0c c     which shows the existence of a long-run 

relationship in the model, 0jc  is a constant for each sector j  and jct  is the 

error term for each sector j . DPRODj is included in equation for a possible 

structural break and to complete the information. This is also shown as 

FPRODjt(PRODjt /FDIjt). If cointegration exists in the model, then long-run and 

short-run coefficients will be calculated. Error correction term can be used to 

find the short-run relationship in the model. The error correction model is 

following: 

 

 1 2
1 0

p q

jt jc c i jt i c i jt i
i i

PROD PROD FDI 
 

            

     1jc PRODj jc jt jctD ECT       (5.6) 

 

 jc  is showing the speed of adjustment from short-run disequilibrium 

to long-run equilibrium for each sector j. Afterwards, diagnostic tests will be 

used to check the normality, functional form, heteroscedasticity and serial 

correlation in the model. CUSUM and CUSUMsq statistics will be used to 

ensure the stability of the parameters.  

 

  

5.2.2  Data Sources 

 

Data on GDP, employed labor force and percentage contribution of 

GDP and employed labor force of primary, secondary and tertiary sectors has 

been taken from WDI by World Bank from the year 1972 to 2008. Data of 

FDI in primary, secondary and tertiary sectors has been taken from Foreign 

Liabilities & Assets and Investment in Pakistan by State Bank of Pakistan.  
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5.2.3 Empirical Results  

 

At first, the study checks for stationarity of variables. It uses the ADF 

and PP unit root tests to check the unit root problem in all variables in the 

model. Results are given in the table below. 

 

Table 5.8 

Unit Root Tests at Level 

Sector Variable 
ADF PP 

C C&T C C&T 

Primary 
PRODt -1.322 (0) -1.352 (0) -1.322 (0) -1.514 (1) 

FDIt -3.368*(1) -3.315*(0) -3.285*(1) -3.239*(1) 

Secondary 
PRODt -0.936 (0) -1.998 (1) -0.864 (1) -2.002 (1) 

FDIt 0.441 (3) -1.303 (3) -3.155 (2) -5.641** (1) 

Tertiary 
PRODt -1.266 (3) -2.164 (2) -0.599 (9) -1.878 (5) 

FDIt 1.983 (4) 1.007 (4) 1.038 (3) 0.231 (4) 

Note:  *, ** and *** show stationarity of variables at the 0.10, 0.05 and 0.01 

level respectively. (.) contains optimum lag length. C is intercept and 

C&T is intercept and trend. 

 

Table (5.8) shows that PRODt is non-stationary in all sectors with both 

ADF and PP tests. FDIt in the primary sector is stationary at the level at 5% 

level of significance with intercept, and with both intercept and trend by 

using ADF and PP unit root tests. FDIt in the secondary sector is non-

stationary with ADF and PP tests with intercept and with both intercept and 

trend except it is stationary at 1% level of significance with intercept and 

trend with PP test. FDIt in the tertiary sector is non-stationary with both ADF 

and PP tests. 
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Table 5.9 

Unit Root Test: Zivot-Andrews 

Sector Variable k 
Year of 

Break 
  tα 

Type of 

Model 

Primary 

PRODt 

2 2000 -0.479 -4.442 A 

1 1998 -0.589 -4.274 B 

1 1995 -0.651 -4.688 C 

FDIt 

3 1997 -0.723* -4.935 A 

2 1990 -0.812* -4.560 B 

3 1987 -0.963* -5.281 C 

Secondary 

PRODt 

2 2000 -0.561 -4.136 A 

3 1995 -0.479 -3.141 B 

2 2000 -0.521 -3.405 C 

FDIt 

2 1983 -1.374* -5.095 A 

3 1991 -1.578** -5.771 B 

3 1992 -1.579** -5.671 C 

Tertiary 

PRODt 

2 1995 -0.413 -2.973 A 

1 1981 -0.278 -1.824 B 

0 2003 -0.206 -1.857 C 

FDIt 

1 2003 -0.182 -1.405 A 

0 2003 -1.405** -5.551 B 

0 2003 -2.388** -9.182 C 

Note:  * and ** show stationarity of variables at the 0.05 and 0.01 level of 

significance respectively. k  is optimum lag length.  

 

Table (5.9) shows that PRODt in the primary sector is non-stationary 

with a significant break for the 2000 in the intercept, a significant break in the 

trend for the year 1998 and a significant break in the both intercept and trend 

for the year 1995. PRODt in the secondary sector is non-stationary with a 

significant break for the year 2000 in the intercept, a significant break for the 

year 1995 in the trend and a significant break for the year 2000 in the both 

intercept and trend. EMPt in the tertiary sector is non-stationary with a 

significant break in the intercept for the year 1995, a significant break for the 

year 1981 in the trend and a significant break for the year 2003 in the both 

intercept and trend. FDIt in the primary sector is stationary at 5% level of 

significance with a significant break in the intercept for the year 1997, a 

significant break in the trend for the year 1990 and a significant break in the 

both intercept and trend for the year 1987. FDIt in the secondary sector is 

stationary at 5% level of significance with a significant break in the intercept 

for the year 1983. It is stationary at 1% level of significance with a significant 

break in the trend for the year 1991 and a significant break in the both 

intercept and trend for the year 1992. FDIt in the tertiary sector is non-
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stationary with a significant break in the intercept for the year 2003. It is 

stationary at 1% level of significance with a significant break for the year 

2003 in the trend, and in the both intercept and trend. 

 

Table 5.10 

Unit Root Tests at First Difference 

Sector Variable 
ADF PP 

C C&T C C&T 

Primary 
PRODt -5.077**(1) -5.041**(1) -5.048**(2) -5.005**(2) 

FDIt -8.374**(1) -8.254**(1) -10.387**(6) -10.887**(7) 

Secondary 
PRODt -6.401**(1) -6.311**(1) -6.488**(5) -6.339**(5) 

FDIt -3.236*(3) -3.745**(3) -5.804**(5) -5.414**(4) 

Tertiary 
PRODt -4.132**(2) -4.089**(2) -6.693**(5) -6.591**(5) 

FDIt -4.678**(4) -5.503**(4) -7.811**(4) -8.463**(3) 

Note:  * and ** show stationarity of variables at the 0.05 and 0.01 level of 

significance respectively. (.) contains optimum lag length. C is 

intercept and C&T is intercept and trend. 

 

Table (5.10) shows that PRODt is stationary at 1% level of significance 

with both ADF and PP unit root tests in all sectors. FDIt in the primary sector 

is stationary at 1% level of significance in both ADF and PP tests. FDIt in the 

secondary sector is stationary at 1% level of significance in both ADF and PP 

tests except in ADF test with intercept at 5% level of significance. FDIt in the 

tertiary sector is stationary at 1% level of significance in both ADF and PP 

tests.  

 

There is the evidence for a mix order of integration I(0) and I(1) in all 

sectors. So, ARDL model is suitable to apply here. The study finds the 

optimum lag length for ARDL model by using SBC and then includes 

dummy variable DPROD in each sector’s model separately to complete the 

information. Optimum lag length is 1 for dPRODt and 0 for dFDIt in the 

primary sector productivity model. The study selects the year 1995 for break 

period and put 0 from 1972 to 1991 and 1 afterward in DPROD. Optimum lag 

length is 1 for dPRODt and 0 for dFDIt in the secondary sector productivity 

model. The study selects the year 2000 for break period and puts 0 from 1972 

to 2000 and 1 afterwards in DPROD. Optimum lag length is 1 for dPRODt and 

1 for dFDIt in the tertiary sector productivity model. The study selects the 

year 2003 for break period and put 0 from 1972 to 2003 and 1 afterwards in 

DPROD. The calculated F-statistic for selected ARDL models is given in table 

(5.18). 
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Table 5.11 

ARDL Bound Test 

Sector 

VARIABLES  

(when taken as  

a dependent) 

F-Statistic 

(Calculated) 

At 0.05 At 0.01 

I(0) I(1) I(0) I(1) 

Primary d(PRODt) 7.983** 4.433 5.245 6.328 7.408 

Secondary d(PRODt) 8.286** 4.433 5.245 6.328 7.408 

Tertiary d(PRODt) 8.925** 4.433 5.245 6.328 7.408 

** Means at 1% significant level reject the null hypotheses of no cointegration  

* Means at 5% significant level reject the null hypotheses of no cointegration 

 

Table (5.11) shows that the F-value, for all sectors, is greater than 

upper bound values at 1% level of significance. So, the long-run relationships 

exist in the models of all sectors.  

 

Table 5.12 

Long-Run Results: Dependent Variable is PRODjt 

Sector Regressor Parameter S. E. t-Statistic P-value 

Primary 

FDIt 3.51E
-3

* 1.91E
-3 

1.842 0.074 

C 605.169*** 219.455 2.758 0.008 

DPROD 192.231*** 31.241 6.153 0.000 

Secondary 

FDIt 5.78E
-6

*** 1.85E
-6 

3.129 0.004 

C 981.553*** 49.697 19.751 0.000 

DPROD 127.336 123.617 1.030 0.310 

Tertiary 

FDIt 1.62E
-6

** 6.25E
-7 

2.588 0.014 

C 1837.469*** 655.341 2.803 0.007 

DPROD 403.771*** 111.844 3.610 0.001 

Note:  *, ** and ** show significance of variables at the 0.10, 0.05 and 0.01 

levels respectively. S.E. is standared error and C is intercept. 

 

Table (5.12) shows the results of long-run estimates with the selected 

ARDL model. The coefficient of FDIt in the primary sector is positive and 

significant at 10% level of significance. FDIt has a positive and significant 

impact on PRODt in the primary sector. Intercept is positive and significant at 

1% level of significance. Coefficient of DPROD is positive and significant. So, 

intercept has changed after the year 1995. The results of the secondary sector 

show that the coefficient of FDIt in the secondary sector is positive and 

significant at 1% level of significance. FDIt has a positive and significant 

impact on PRODt in the secondary sector. Intercept (C) is positive and 

significant. The coefficient of DPROD is positive and insignificant. The results 

of the tertiary sector show that the coefficient of FDIt in the tertiary sector is 

positive and significant at 5% level of significance. FDIt has a positive and 
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significant impact on PRODt in the tertiary sector. Intercept (C) is positive 

and significant at 1% level of significance. The coefficient of DEMP is positive 

and significant. So, intercept has changed after the year 2003. 

 

Table 5.13 

Error Correction Model: Dependent Variable is dPRODjt 

Sector Regressor Parameter S. E. t-Statistic P-value 

Primary 

dFDIt 5.96E
-5

*** 1.68E
-5 

3.550 0.001 

C 4.162 7.278 0.572 0.571 

DPROD 71.891 48.413 1.485 0.147 

ECTt-1 -0.169 0.111 -1.528 0.136 

Secondary 

dFDIt 5.14E
-6 

5.26E
-6 

-0.978 0.335 

C 26.891** 12.828 2.096 0.044 

DPROD -67.935 76.935 -0.879 0.385 

ECTt-1 -0.290* 0.160 -1.813 0.076 

Tertiary 

dFDIt 4.61E
-8

* 2.31E
-8 

1.989 0.055 

C 49.582** 21.462 2.345 0.025 

DPROD -129.971 124.645 -1.043 0.305 

ECTt-1 0.0103 0.0109 0.947 0.351 

Note:  *, ** and *** show statistically significance of parameters at the 0.10, 

0.05 and 0.01 level of significance respectively. C is intercept.  

  

Table (5.13) shows the estimates of short-run. Results of the primary 

sector show that all coefficients are insignificant except dFDIt-1. The 

coefficient of ECTt-1 is negative and insignificant. So, there is no short-run 

relationship in the model of productivity of the primary sector. Results of the 

secondary sector show that the coefficients of all variables are insignificant 

except C. Coefficient of ECTt-1 is negative and significant at 10% level of 

significance. The short-run relationship exists in the secondary sector, and the 

speed of adjustment is 29% in a year. The results of the tertiary sector show 

that the coefficients of dFDIt and C are positive and significant. The 

coefficient of DPROD is negative and insignificant. The coefficient of ECTt-1 is 

positive and insignificant. The short-run relationship does not exist in the 

tertiary sector employment model. 
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Table 5.14 

Diagnostic Tests  

Sector 

Serial 

Correlation 

(χ
2
) 

Functional 

Form 

(χ
2
) 

 

Normality 
 

(χ
2
) 

 

Heteroscedasticity 
 

(χ
2
) 

Primary 
0.004  

(0.915) 

1.620  

(0.203) 

0.541 

(0.363) 

0.086  

(0.770) 

Secondary 
0.533  

(0.466) 

2.160  

(0.142) 

0.111  

(0.946) 

2.105  

(0.157) 

Tertiary 
1.414  

(0.234) 

1.263  

(0.270) 

0.953  

(0.493) 

1.146  

(0.312) 

Note: (.) contains p-values 

 

Results of the table (5.14) show that p-values of serial correlation, 

functional form, normality and heteroscedasticity are greater than 0.10 in case 

of all models. So, there is no problem of serial correlation, functional form, 

normality and heteroscedasticity in the models. 

 

Figure (5.2), in the appendix, is showing CUSUM and CUSUMsq tests 

for primary, secondary and tertiary sectors respectively. Figures show that 

CUSUM and CUSUMsq do not exceed the critical boundaries at 5% level of 

significance in all models. So, the estimates are reliable. 

 

 

5.2.4 Conclusions 
 

To find the impact of FDI on labor productivity, the study uses sector-

specific FDI as independent variables and sector-specific labor productivity 

as the dependent variable. The study uses the data of the primary, secondary 

and tertiary sector, and data is taken from 1972 to 2008 for analysis. The 

study uses ARDL cointegration bound testing technique to find the long-run 

and short-run relationships for each sector separately. The results show that 

the long-run relationships exist in the labor productivity model of all sectors. 

The short-run relationship exists in case of the secondary sector productivity 

model. The short-run relationships do not exist in case of primary and tertiary 

sector labor productivity models. Sector-specific FDI has a positive and 

significant impact on labor productivity in case of all sectors. So, the study 

concludes that FDI is helpful in raising labor productivity in all sectors. 
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5.3 IMPACT OF FDI ON EMPLOYMENT 

 

Demand for labor is derived demand. If there will be demand for goods 

and services, then there will be demand for labor as well. FDI can have direct 

and indirect effect on employment. When foreign investors intend to invest in 

any country, they need the skilled and unskilled labor force in their 

production process. FDI is helping in employment generation through 

forward and backward linkage with domestic firms and multiplier effects on 

the local economy. In forward linkage, foreign investors are suppliers of local 

firms and create more ideas and employment in local firms. In backward 

linkage effect, foreign investors are the buyers of local firms, which create 

demand for local firms’ product and local firms create the demand for labor. 

Aaron (1999) found that 26 million direct jobs and 41.6 million indirect jobs 

were created by FDI in developing countries in 1997. FDI is a source of 

capital accumulation in a country and enhances the new skills in labor force 

through training and development. So, labor can have a greater capacity to 

finding new jobs.  

 

 

5.3.1 Model Specification and Methodology 

 

To find the effect of sector-specific FDI on sector-specific 

employment, the study uses sector-specific employment as dependent 

variable and sector-specific FDI and aggregate GDP as the independent 

variable. The study uses GDP as a proxy for aggregate demand. As 

mentioned before, the demand for labor is derived demand. The rise in GDP 

comes with the rise in economic activities, which will be a source of 

employment. FDI is also attracted to those countries where demand condition 

is satisfactory. When foreign investors operate in a country, they need labor. 

So, high GDP level is good for both FDI and employment. The study uses the 

data of FDI and employment in primary, secondary and tertiary sectors for 

analysis. Model of labor productivity is following: 

 

 

   ,  ,  1972,  1973,  2008 jt jt tEMP f FDI GDP t     (5.7)  

where, 

EMPjt =  Sector-specific Employment at sector j  at time t . 

FDIjt =  Sector-specific Foreign Direct Investment at sector j  and time t . 

GDPt =  Gross Domestic Product is a proxy for aggregate demand at 

constant year 2000 US$ at time t . 
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At first, the study checks the stationarity of data by applying ADF and 

PP unit root test to check the order of integration of variables for each sector 

j  separately. Then, Zivot-Andrews unit root test will be used to check the 

stationarity with a possible break in the data and then ARDL cointegration 

technique is applied on the basis of selected lag length for each variable in the 

model (5.7). The study uses the SBC to obtain the maximum relevant lag 

length for the equation (5.8). To find the cointegration amongst GDP, sector-

specific employment and sector-specific FDI, the ARDL model is following: 

 

0 1 1 2 1 3 1jt jd d jt d jt d tEMP EMP FDI GDP            

  1 2
1 0

p q

d i jt i d i jt i
i i

EMP FDI 
 

        

  3
0

r

d i t i d EMPj jdt
i

GDP D


          (5.8) 

 

In equation (5.8), the first difference of EMPjt is the dependent 

variable. The null hypothesis is  0 1 2 3:   0d d dH       . The alternate 

hypothesis is  1 2 3 0d d d       which shows the existence of long-run 

relationships in the models. 0jd  is a constant and jdt  is the error term. 

DEMPj is included in the equation for a possible structural break and to 

complete information. This is also shown as  / ,EMPjt jt jt tF EMP FDI GDP . If 

cointegration exists in the models, then long-run and short-run coefficients 

will be calculated. Error correction term can be used to find the short-run 

relationships in the models. The error correction model is following: 

 

1 2
1 0

p q

jt jd d i jt i d i jt i
i i

EMP EMP FDI 
 

              

  3 1
0

r

d i t i dj EMPj dj jt jdt
i

GDP D ECT 


           (5.9) 

 

jd  is showing the speed of adjustment from short-run disequilibrium 

to long-run equilibrium for each sector j. Afterwards, diagnostic tests will be 

used to check the normality, functional form, heteroscedasticity and serial 

correlation in the models. CUSUM and CUSUMsq statistics will be used to 

ensure the stability of the parameters. 
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5.3.2 Data Sources 

 

Data on sector-specific FDI is taken from Foreign Liabilities & Assets 

and Investment in Pakistan by State Bank of Pakistan. GDP, total 

employment and employment share in primary, secondary and tertiary sectors 

are taken from WDI by World Bank. Data is taken from 1972 to 2008.  

 

 

5.3.3 Empirical Results  

 

At first, the study checks for stationarity of variables. The study uses 

the ADF and PP unit root tests to check the stationarity in all variables in the 

model. Results are given in the table below. 

 

Table 5.15 

Unit Root Tests at Level 

Sector Variable 
ADF PP 

C C&T C C&T 

Primary 
EMPt 0.781 (1) -1.911 (1) 0.141 (5) -1.689 (3) 

FDIt -3.368*(1) -3.315*(0) -3.285*(1) -3.239*(1) 

Aggregate GDPt 0.529 (1) -2.005 (5) 1.292 (3) 0.366 (3) 

Secondary 
EMPt 1.933 (0) -0.254 (1) 2.587 (7) -0.057 (3) 

FDIt 0.441 (3) -1.303 (3) -3.155 (2) -5.641** (1) 

Tertiary 
EMPt 1.983 (7) 0.007 (5) 1.038 (3) -0.231 (4) 

FDIt 1.983 (4) 1.007 (4) 1.038 (3) 0.231 (4) 

Note:  *, ** and *** show stationarity of variables at the 0.10, 0.05 and 0.01 

level respectively. (.) contains the optimum lag length. C is intercept 

and C&T is intercept and trend. 

 

Table (5.15) shows that EMPt is non-stationary at level in all sectors 

with both ADF and PP tests. GDPt is non-stationary at the level with both 

ADF and PP tests. FDIt in the primary is stationary at the level at 5% level of 

significance with intercept and intercept and trend with ADF and PP unit root 

tests. FDIt in the secondary sector is non-stationary with ADF and PP tests 

with intercept and with intercept and trend except it is stationary at 1% level 

of significance with intercept and trend with PP test. FDIt in the tertiary 

sector is non-stationary with both ADF and PP tests.  
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Table 5.16 

Unit Root Test: Zivot-Andrews 

Sector Variable k 
Year of 

Break 
  tα 

Type of 

Model 

Primary 

EMPt 

3 2000 -0.947 -3.406 A 

2 1998 -0.993 -4.080 B 

2 1991 -0.914 -4.174 C 

FDIt 

3 1997 -0.723* -4.935 A 

2 1990 -0.812* -4.560 B 

3 1987 -0.963* -5.281 C 

Aggregate GDPt 

1 2003 -0.051 -1.065 A 

0 2003 -0.304* -4.633 B 

0 2001 -0.275 -4.037 C 

Secondary 

EMPt 

2 2002 -0.377 -2.818 A 

1 2001 -1.032 -3.057 B 

2 1998 -0.845 -3.294 C 

FDIt 

2 1983 -1.374* -5.095 A 

3 1991 -1.578** -5.771 B 

3 1992 -1.579** -5.671 C 

Tertiary 

EMPt 

1 2003 -0.323 -3.229 A 

0 1990 -0.776 -3.651 B 

0 1989 -0.774 -2.364 C 

FDIt 

1 2003 -0.182 -1.405 A 

0 2003 -1.405** -5.551 B 

0 2003 -2.388** -9.182 C 

Note:  * and ** show stationarity of variables at the 0.05 and 0.01 levels 

respectively. k is optimum lag length.  

 

Table (5.16) shows that GDPt becomes stationary at 5% level of 

significance with a significant structural break in the trend for the year 2003. 

It is non-stationary with a significant break for the year 2003 in the intercept 

and a significant break for the year 2001 in the both intercept and trend. EMPt 

in the primary sector is non-stationary with a significant break for the year 

2000 in the intercept, a significant break for the year 1998 in the trend and a 

significant break for the year 1991 in the both intercept and trend. EMPt in 

the secondary sector is non-stationary with a significant break for the year 

2002 in the intercept, a significant break for the year 2001 in the trend and a 

significant break in 1998 in the both intercept and trend. EMPt in the tertiary 

sector is non-stationary with a significant break for the year 2003 in the 

intercept, a significant break for the year 1990 in the trend and a significant 

break for the year 1989 in the both intercept and trend. FDIt in the primary 

sector is stationary at 5% level of significance with a significant break for the 
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year 1997 in the intercept, a significant break for the year 1990 in the trend 

and a significant break for the year 1987 in the both intercept and trend. FDIt 

in the secondary sector is stationary at 5% level of significance with a 

significant break for the year 1983 in the intercept. It is stationary at 1% level 

of significance with a significant break for the year 1991 in the trend and 

significant break for the year 1992 in the both intercept and trend. FDIt in the 

tertiary sector is non-stationary with a significant break for the year 2003 in 

the intercept. It is stationary at 1% level of significance with a significant 

break for the year 2003 in the trend, and in the both intercept and trend.  

 

Table 5.17 

Unit Root Tests at First Difference  

Sector Variable 
ADF PP 

C C&T C C&T 

Primary 
EMPt -7.342**(1) -7.667**(1) -7.800**(6) -9.374**(9) 

FDIt -3.368*(1) -3.315*(0) -3.285*(1) -3.239*(1) 

Aggregate GDPt -3.452*(2) -4.105**(1) -4.297**(5) -4.769**(1) 

Secondary 
EMPt -5.471**(1) -6.194**(1) -5.469**(1) -6.210**(3) 

FDIt -3.236*(3) -3.745**(3) -5.804**(5) -5.414**(4) 

Tertiary 
EMPt -3.678*(5) -5.503**(4) -7.811**(4) -8.463**(3) 

FDIt -4.678**(4) -5.503**(4) -7.811**(4) -8.463**(3) 

Note:  * and ** show stationarity of variables at the 0.05 and 0.01 level of 

significance respectively. C is intercept and C&T is intercept and trend. 

 

Table (5.17) shows that all variables in the models are stationary with 

both ADF and PP tests. There is evidence for a mix order of integration I(0) 

and I(1) in all models. So, ARDL model is suitable to apply here. The study 

finds the optimum lag length for ARDL model by using SBC and then 

includes dummy variable DEMP in each model separately in the ARDL model 

to complete the information. Optimum lag length is 2 for dEMPt, 0 for dFDIt 

and 0 for dGDPt in the primary sector employment model. The study selects 

the year 1991 for break period and puts 0 from 1972 to 1991 and 1 afterward 

in DEMP. Optimum lag length is 1 for dEMPt, 0 for dFDIt and 0 for dGDPt in 

the secondary sector employment model. The study selects the year 1998 for 

break period and puts 0 from 1972 to 1998 and 1 afterwards in DEMP. 

Optimum lag length is 2 for dEMPt, 1 for dFDIt and 0 for dGDPt in the 

primary sector employment model. The study selects the year 1989 for break 

period and puts 0 from 1972 to 1989 and 1 afterwards in DEMP. The 

calculated F-statistic for the selected ARDL model is given in table (5.18). 
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Table 5.18 

ARDL Bound Test 

Sector 

VARIABLES  

(when taken as  

a dependent) 

F-Statistic 

(Calculated) 

At 0.05 At 0.01 

I(0) I(1) I(0) I(1) 

Primary d(EMPt) 7.473** 4.433 5.245 6.328 7.408 

Secondary d(EMPt) 9.287** 4.433 5.245 6.328 7.408 

Tertiary d(EMPt) 10.283** 4.433 5.245 6.328 7.408 

** Means at 1% significant level reject the null hypotheses of no cointegration  
* Means at 5% significant level reject the null hypotheses of no cointegration 
 

Table (5.18) shows that all calculated values are greater than upper 
bound values at 1% level of significance. So, long-run relationships exist in 
the models of all sectors. 

 

Table 5.19 

Estimated Long-Run Results: Dependent Variable is EMPjt 

Sector Regressor Parameter S. E. t-Statistic P-value 

Primary 

FDIt 8.56E
-3 

5.41E
-3 

1.583 0.141 

GDPt 4.69E
-5

* 2.49E
-5 

1.878 0.051 

C 9.99E
6
*** 3.21E

6 
3.111 0.000 

DEMP -1.19E
6
** 4.86E

5 
-2.464 0.019 

Secondary 

FDIt 2.74E
-4

** 1.24E
-4 

2.213 0.020 

GDPt 1.87E
-5

*** 2.11E
-6 

8.891 0.000 

C 3.48E
6
*** 3.06E

5 
11.362 0.000 

DEMP 8.92E
5
** 3.89E

5 
2.294 0.028 

Tertiary 

FDIt 1.71E
-4

*** 4.98E
-5 

3.412 0.000 

GDPt 5.23E
-5

*** 4.07E
-6 

12.777 0.000 

C 2.26E
6
*** 4.82E

-5 
4.684 0.000 

DEMP 1.05E
5 

6.09E
5 

0.173 0.864 

Note:  *, ** and *** show significant of variables at the 0.10, 0.05 and 0.01 
levels respectively. S.E. is standard error. C is intercept. 

 
Table (5.19) shows the results of long-run estimates with the selected 

ARDL model. The coefficient of FDIt in the primary sector is positive and 
insignificant. FDIt has not a significant impact on EMPt in the primary sector. 
The coefficient of GDPt is positive and significant at 10% level of 
significance. So, GDPt has a positive and significant impact on EMPt in the 
primary sector. Intercept is positive and significant at 5% level of significance. 
Coefficient of DEMP is negative and significant at 5% level of significance. So, 
intercept has changed after the year 1991. The results of the secondary sector 
show that the coefficient of FDIt in the secondary sector is positive and 
significant at 5% level of significance. FDIt has a positive and significant 
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impact on EMPt in the secondary sector. The coefficient of GDPt is positive 
and significant at 1% level of significance. GDPt has a positive and significant 
impact on EMPt in the secondary sector. Intercept is positive and significant at 
1% level of significance. The coefficient of DEMP is positive and significant at 
5% level of significance. So, intercept has changed after the year 1998. The 
results of the tertiary sector show that the coefficient of FDIt in the tertiary 
sector is positive and significant at 1% level of significance. FDIt has a 
positive and significant impact on EMPt in the tertiary sector. The coefficient 
of GDPt is positive and significant at 1% level of significance. GDPt has a 
positive and significant impact on EMPt in the secondary sector. Intercept is 
positive and significant. The coefficient of DEMP is positive and insignificant.  

 

Table 5.20 

Error Correction Model: Dependent Variable is dEMPjt 

Sector Regressor Parameter S. E. t-Statistic P-value 

Primary 

dEMPt-1 -0.330 0.168 -1.969 0.058 

dFDIt -4.66E
-3 

3.34E
-3 

-1.394 0.173 

dGDPt 2.76E
-6 

2.46E
-6 

1.117 0.273 

C 1.33E
5 

2.61E
5 

0.511 0.613 

DEMP -1.61E
3 

9.65E
4 

-0.017 0.999 

ECTt-1 6.01E
-3 

3.07E
-2 

0.196 0.846 

Secondary 

dFDIt 4.29E
-4 

3.44E
-4 

1.249 0.221 

dGDPt 1.04E
-6 

2.01E
-6 

0.518 0.608 

C 4.90E
4 

1.34E
5 

0.366 0.716 

DEMP 6.81E
4 

4.28E
4 

1.591 0.176 

ECTt-1 -0.191 0.110 -1.731 0.083 

Tertiary 

dEMPt-1 -0.367 0.162 -2.264 0.013 

dFDIt 6.08E
-5 

1.62E
-4 

0.376 0.710 

dGDPt 1.01E
-5 

5.23E
-6 

1.934 0.062 

C 3.46E
5 

2.02E
5 

1.713 0.096 

DEMP 2.17E
4 

1.98E
4 

1.398 0.315 

ECTt-1 -0.189 0.086 -2.208 0.011 

Note: *, ** and *** show statistically significance of parameters at the 0.10, 
0.05 and 0.01 respectively. (.) contains the number of lags. S.E. is 
standard error. C is intercept. 
 
Table (5.20) shows the estimates of short-run models. Results of the 

primary sector show that all coefficients are insignificant except dEMPt-1. 
The coefficient of ECTt-1 is positive and insignificant. So, there is no short-
run relationship among the models of the primary sector. Results of the 
secondary sector show that the coefficients of all variables are insignificant. 
Coefficient of ECTt-1 is negative and significant at 10% level of significance. 
The short-run relationship exists in the secondary sector and speed of 
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adjustment is 19.1% in a year. The results of the tertiary sector show that 
coefficient dEMPt-1 is negative and significant. It can be due to employment 
in a year which reduces the availability of employment in the next year. The 
coefficient of dFDIt is positive and insignificant. The coefficient of dGDPt is 
positive and significant. So, raising GDPt has a positive impact on 
employment in the short-run. The coefficient of ECTt-1 is negative and 
significant at 5% level of significance. The short-run relationship exists in the 
tertiary sector employment model and speed of adjustment is 18.9% in a year.  

 

Table 5.21 

Diagnostic Tests 

Sector 

Serial 

Correlation 

(χ
2
) 

Functional 

Form 

(χ
2
) 

Normality 

(χ
2
) 

Heteroscedasticity 

(χ
2
) 

Primary 
1.414  

(0.234) 
1.263 

(0.270) 
0.953 

(0.493) 
1.146  

(0.312) 

Secondary 
0.391  

(0.532) 
0.351 

(0.558) 
0.256 

(0.593) 
0.835  

(0.361) 

Tertiary 
1.026 

(0.311) 
0.061 

(0.805) 
2.431 

(0.297) 
2.685  

(0.101) 

(.) contains probability values.  
 
Results of the table (5.21) show that p-values of serial correlation, 

functional form, normality and heteroscedasticity are greater than 0.10 in case 
of all models. So, there is no problem of serial correlation, functional form, 
normality and heteroscedasticity in the models. 

 
Figure (5.3), in the appendix, is showing CUSUM and CUSUMsq tests 

for primary, secondary and tertiary sectors respectively. Figures show that 
CUSUM and CUSUMsq do not exceed the critical boundaries at 5% level of 
significance in all sectors’ models. So, the estimates are reliable.  

 

 

5.3.4 Conclusions 
 
To find the impact of FDI on employment, the study uses the 

aggregate-GDP proxy for aggregate demand and sector-specific FDI as 
independent variables and sector-specific employment as the dependent 
variable. The study uses the data of primary, secondary and tertiary sector, 
and the data is taken from 1972 to 2008 for analysis. The study uses ARDL 
cointegration bound testing technique to find the long-run and short-run 
relationships for each sector separately. Results show that long-run 
relationship exists in the model. The short-run relationship exists in case of 
secondary and tertiary sector employment models. The short-run relationship 
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does not exist in case of the primary sector employment model. Sector-
specific FDI has a positive and significant impact on employment in case of 
the secondary and tertiary sector. In case of the primary sector model, FDI 
does not have a significant impact on employment. So, the study concludes 
that FDI is helpful in raising employment in secondary and tertiary sectors in 
Pakistan. Aggregate demand is helpful in raising employment in all sectors.  
 
 

5.4 CONCLUSIONS 
 
To check the consequences of FDI on economic growth, the study uses 

the time series annual data from 1972 to 2008. To examine the impact of FDI 
on economic growth, the study uses GDP per capita at PPP as dependent 
variable and FDI, financial market development and total trade as a percentage 
of GDP as independent variables. Long-run and short-run relationships are 
found in the economic growth model. FDI and financial market development 
have the positive and significant impact on economic growth. Trade openness 
has a positive but insignificant impact on economic growth. 

 
To check the impact of sector-specific FDI on sector-specific labor 

productivity and employment, the study uses data for primary, secondary and 
tertiary sectors. In the sector-specific labor productivity model, the study uses 
sector-specific labor productivity as dependent variable and sector-specific 
FDI as the independent variable. The study finds the long-run relationships in 
primary, secondary and tertiary sectors’ labor productivity models. The short-
run relationship is found in the secondary sector’s labor productivity model. 
The short-run relationship does not exist in primary and tertiary sectors’ labor 
productivity models. Sector-specific FDI has a positive and significant impact 
on labor productivity in all sectors.  

 
In a sector-specific employment model, the study uses sector-specific 

employment as dependent variable and sector-specific FDI and GDP as 
independent variables. The study finds the long-run relationships in primary, 
secondary and tertiary sectors’ models. The short-run relationships are found 
in secondary and tertiary sectors’ models, and the study does not find any 
short-run relationship in the primary sector’s employment model. Sector-
specific FDI has a positive and significant impact on employment in 
secondary and tertiary sectors. Sector-specific FDI has a positive but 
insignificant impact on employment in the primary sector. Aggregate demand 
has a positive and significant impact on employment in all sectors.  
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CHAPTER 6 
 

CONSEQUENCES OF FDI ON DOMESTIC INVESTMENT, 

TAX REVENUE AND INTERNATIONAL TRADE 
 

 

In this section, the study analyses the impact of FDI on domestic 

investment and tax revenue by utilizing the aggregate time-series data. In 

case of international trade, the study uses country-specific data to find the 

effect of country-specific FDI on country-specific exports and imports.  

 

 

6.1 IMPACT OF FDI ON DOMESTIC INVESTMENT 

 

The impact of FDI on domestic investment is controversial. It depends 

on the nature of commodities, which the foreign investors produce in the 

home country, level of competition and level of development in the host 

country. According to United Nations Conference on Trade and Development 

(UNCTAD) (2000), FDI could be a complement for domestic investment as it 

initiatives to produce new commodities that have not been produced by the 

local firms. Moreover, FDI has a crowding-in effect by increasing income 

levels and enhancing demand for commodities produced by the local firms. It 

also buys their commodities as inputs. On the other hand, FDI could have 

crowding-out effect when foreign investors become the competitors of the 

local firms by producing the same commodities. If FDI drives out the 

domestic firms from the market then it becomes a substitute of domestic 

investment. The impact of FDI on domestic investment also depends on the 

motive of foreign investors. If it is done for removing trade barriers on the 

imports of the recipient country, then it would not increase domestic 

investment. If it is done for comparative advantage, then it could help in 

raising domestic investment through forward and backward linkage effects. 

 

 

6.1.1 Model Specification and Methodology 

 

To capture the impact of FDI on domestic investment, the study uses 

domestic investment as a percentage of GDP as dependent variable and uses 

FDI and financial market development as the percentage of GDP and GDP 

growth rate as independent variable. McKinnon (1973) argued that financial 

market is essential for entrepreneurial development. A domestic investor may 

not get positive externalities from FDI if financial market is limited. So it is 

an effective variable to determine the effect of FDI on domestic investment. 
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Financial sector gives loan to private investors by pooling surplus funds from 

the economy. It may help in generating the funds through credit multiplier 

effect for the potential entrepreneur who invests the money for the best 

return. The financial market may also helpful in raising aggregate demand 

through financial resource mobilization. So, it can help in raising economic 

activities and investments. Local or foreign investments will be done in those 

economies that are growing and have greater market size. With the high 

economic growth, there will be great domestic market, high demand and 

substantial investments as well to cover the demand from the economy. So, 

the study uses FDI, GDP growth and financial market development as 

independent variables to check the impact of FDI on domestic investment. 

 

 Model of the study is following: 

 

  ,  ,  ,  1972,1973,......2008t t t tDIG f FDIG FMDG GR t   (6.1)  

 

 where, 

DIGt =  Domestic Investment as a percentage of GDP at time t . 

FDIGt =  Foreign Direct Investment inflows as a percentage of GDP at 

time t . 

FMDGt=  Domestic credit to the private sector as a percentage of GDP 

is a proxy for Financial Market Development at time t . 

GRt =  GDP Growth Rate annual percentage at time t . 

 

At first, the study checks the stationarity of data by applying ADF, PP 

and Ng-Perron unit root test to check the order of integration of variables. 

Then it will be used Zivot-Andrews unit root test to check the stationarity 

with a possible break in the data and afterwards ARDL cointegration 

technique is applied, based on selected lag length for each variable in the 

model (6.1). The study uses the SBC to find the optimum relevant lag length 

for the equation (6.2). ARDL model is following: 

 

 0 1 1 2 1 3 1t e e t e t e tDIG DIG FDIG FMDG            

  4 1 1 2
1 0

p q

e t e i t i e i t i
i i

GR DIG FDIG  
 

         

  3 4
0 0

r s

e i t i e i t i e DIG et
i i

FMDG GR D 
 

            (6.2) 

 

In equation (6.2), the first difference of tDIG  is the dependent 

variable. The null hypothesis is  0 1 2 3 4:    0e e e eH         . The 

alternate hypothesis is  1 2 3 4  0e e e e        , which shows the 
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existence of a long-run relationship in the model, 0e  is a constant and  

et  is the error term. DDIG is included in equation for a possible structural 

break and to complete information. This is also shown as 

 / , ,DIGt t t t tF DIG FDIG FMDG GR . If cointegration exists in the model, then 

long-run and short-run coefficients will be calculated. Error correction term 

can be used to find the short-run relationship in the model. The error 

correction model is following: 

 

  1 2
1 0

p q

t e e i t i e i t i
i i

DIG DIG FDIG 
 

           

   3 4
0 0

r s

e i t i e i t i
i i

FMD GR 
 

            

   1e DIG e t etD ECT          (6.3) 

 

 e  is showing the speed of adjustment from short-run disequilibrium to 

long-run equilibrium. Afterwards, diagnostic tests will be used to check the 

normality, functional form, heteroscedasticity and serial correlation in the 

model. CUSUM and CUSUMsq statistics will be used to ensure the stability 

of the parameters. 

 

 

6.1.2 Data Source 

 

Data on domestic investment
6
, FDI and domestic credit to the private 

sector as a percentage of GDP and GDP growth rate have been taken from 

WDI by World Bank. Data has been taken from the period 1972 to 2008. 

 

 

6.1.3 Empirical Results  

 

The study uses the Augmented Dickey Fuller (ADF), Phillips-Perron 

and Ng-Perron tests to check the unit root problem in all variables in the 

model. Results are given in the table below. 
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Table 6.1 

Unit Root Tests at Level 

Variable ADF PP 
Ng-Perron 

MZa MZt MSB MPT 

Model Specification: Intercept 

DIGt 3.313(5) 1.452(9) 2.469(4) 2.809 1.069 7.541 

FDIGt 2.961(6) -0.777(3) 6.168(1) 22.064 3.570 17.080 

FMDGt -2.293(0) -2.591(2) -6.084(1) -1.677 0.276 4.237 

GRt -5.258**(1) -5.269**(2) -15.489**(1) -2.707** 0.178* 0.643** 

Model Specification: Intercept and Trend 

DIGt 2.778(5) 1.356(7) 2.890(3) 1.521 0.526 8.713 

FDIGt -0.379(4) -1.919(3) -12.050(1) -1.339 0.152 5.962 

FMDGt -2.907(0) -3.071(2) -0.802(0) -1.895 0.236 11.648 

GRt -5.471**(0) -5.470**(1) -14.559(0) -2.878 0.173* 5.505* 

Note:  * and ** show stationarity of variables at the 0.05 and 0.01 levels 

respectively. (.) contains the optimum lag length. 

 

Table (6.1) shows that DIGt, FDIGt and FMDGt are non-stationary at 

the level. GRt is stationary at 1% level of significance with intercept, and with 

both intercept and trend with ADF and PP tests. Ng-Perron test show that GRt 

is stationary at 5% level of significance in MSB and MPT tests and not 

stationary in MZa and MZt tests with both intercept and trend. 

 

Table 6.2 

Unit Root Tests: Zivot-Andrews 

Variable k Year of Break   tα Type of Model 

DIGt 

0 1983 -0.357 -3.259 A 

4 1990 -0.881 -4.417 B 

0 1986 -0.810 -5.069 C 

FDIGt 
1 1999 -0.657* -4.692 B 

4 1995 -1.718* -5.392 C 

FMDGt 

1 1990 -0.675* -4.812 A 

1 2003 -0.605 -4.164 B 

1 1990 -0.700 -4.762 C 

GRt 

5 1985 -1.618* -4.902 A 

3 1986 -0.837* -4.515 B 

0 1986 -1.159* -5.159 C 

Note:  * and ** show stationarity of variables at the 0.05 and 0.01 levels 

respectively. k is optimum lag length. 

  

Table (6.2) shows the results of Zivot-Andrews unit root test. DIGt is 

non-stationary with significant breaks in 1983, 1990 and 1986 in models A, B 
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and C of Zivot-Andrews test respectively. FDIGt is stationary at 5% level of 

significance with breaks in models B and C. It was not stationary in tests 

applied in the table (6.1). FMDGt is stationary with a significant break for the 

year 1990 in the intercept and non-stationary with significant breaks in the 

trend for the year 2003, and in the both intercept and trend for the year 1990. 

GRt is stationary at 5% level of significance with a significant break in the 

intercept for the year 1985, significant break in the trend for the year 1986 

and significant break in the both Intercept and trend for the year 1986. 

 

Table 6.3 

Unit Root Tests at First Difference 

Variables ADF PP 
Ng-Perron 

MZa MZt MSB MPT 

Model Specification: Intercept 

dDIGt -2.923*(4) -4.413**(3) -16.903**(2) -3.111** 0.028** 0.047** 

dFDIGt -5.067**(4) -3.421**(6) -139.200**(1) -26.35** 0.018** 0.032** 

dFMDGt -4.978**(0) -4.967**(5) -16.349**(1) -2.835** 0.173** 1.587** 

dGRt -6.296**(2) -9.367**(7) -15.195**(4) -3.236** 0.106** 0.635** 

Model Specification: Intercept and Trend 

dDIGt -4.855**(4) -5.784**(1) -26.896**(2) -4.846** 0.167* 2.223** 

dFDIGt -6.983**(4) -4.281**(5) -212.840**(1) -10.295** 0.048** 0.483** 

dFMDGt -5.030**(1) -5.614**(5) -19.083*(1) -2.922* 0.151** 5.334* 

dGRt -6.189**(2) -9.145**(6) -17.356*(0) -2.769* 0.093** 4.942* 

Note:  * and ** show stationarity of variables at the 0.05 and 0.01 levels 

respectively. (.) contains p-value. 

 

Table (6.3) shows that all variables are stationary at their first 

difference. Most of the variables are stationary at 1% level of significance. 

dDIGt is stationary at 5% level of significance in Ng-Perron (MSB) with both 

intercept and trend. dFMDGt is stationary at 5% level of significance in Ng-

Perron (MZa and MZt) with both intercept and trend. dGRt is stationary at 5% 

level of significance in Ng-Perron (MZa, MZt and MPT) with both intercept 

and trend. There is evidence for a mix order of integration I(0) and I(1). So, 

ARDL model is suitable to apply here. The study finds the optimum lag 

length for ARDL model by using SBC and then includes dummy variable 

DDIG in the ARDL model to complete the information in the model. Optimum 

lag length is 1 for dDIGt, 0 for dFDIGt, 1 for dFMDGt and 0 dGRt. The study 

selects year 1986 for break period and puts 0 from 1972 to 1986 and 1 

afterwards in DDIG. The calculated F-statistic for the selected ARDL model is 

given in table (6.4). 
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Table 6.4 

ARDL Bound Test: Using ARDL (1,0,1,0) 

VARIABLES 

(when taken as 

a dependent) 
F-Statistic 

At 0.05 At 0.01 

I(0) I(1) I(0) I(1) 

d(DIGt) 7.762** 4.433 5.245 6.328 7.408 

**  Means at 1% significant level reject the null hypotheses of no cointegration  

*  Means at 5% significant level reject the null hypotheses of no cointegration  

 

Table (6.4) shows that F-statistic is 7.762. Which is greater than the 

upper bound value and the null hypothesis of no cointegration is rejected at 

1% level of significance. So, the long-run relationships exist among variables 

in the model. 

 

Table 6.5 

Long-Run Results: Dependent Variable is DIGt 

Regressor Parameter S. E. T-Statistic P-value 

FDIGt 1.857 0.709** 2.620 0.012 

FMDGt 0.190 0.058*** 3.265 0.003 

GRt 0.128 0.039*** 3.316 0.003 

C 9.188 1.414*** 6.496 0.000 

DDIG  6.527 2.455** 2.658 0.013 

Note:  *, ** and *** show statistically significance of parameters at the 0.10, 

0.05 and 0.01 respectively. S.E. is standard error. C is intercept. 

 

Table (6.5) shows the long-run results based on ARDL model. The 

coefficient of FDIGt is positive and significant at 5% level of significance. 

So, FDI has a positive and significant impact on domestic investment. The 

result is proving the complementary of FDI and domestic investment. The 

coefficient of FMDGt is positive and significant at 1% level of significance. 

So, the financial market development has a positive impact on the domestic 

investment. The coefficient of GRt is positive and significant at 1% level of 

significance. So, the economic growth has a positive and significant impact 

on the domestic investment. Intercept is positive and significant at 1% level 

of significance. The coefficient of DDIG is positive and significant at 5% level 

of significance. It is also showing that the intercept has changed after 1986. 
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Table 6.6 

Error Correction Model: Dependent Variable is dDIGt 

Regressor Parameter S. E. T-Statistic P-value 

dFDIGt 0.173* 0.093 1.873 0.071 

dGRt -0.046 0.049 -0.941 0.354 

dFMDGt 0.127*** 0.039 3.202 0.003 

C 0.517*** 0.171 3.018 0.005 

DDI 0.774* 0.399 1.937 0.062 

ECTt-1 -0.124*** 0.041 -3.002 0.005 

Note:  *, ** and *** show statistically significance of parameters at the 0.10, 

0.05 and 0.01 level respectively. S. E. is the standard error.  

C is intercept. 

 

Table (6.4) shows that all coefficients are statistically significant 

except dGRt. Results show that FDI and financial market development have 

the positive and significant impact on domestic investment in the short-run at 

10% and 1% respectively. Coefficient of ECTt-1 is negative and significant at 

1% level of significance. So, the short-run relationship exists among variables 

in the model and speed of adjustment from short-run disequilibrium to long-

run equilibrium is 12.4% in a year.  

 

Table 6.7 

Diagnostic Tests 

 LM version P-value 

Serial Correlation (χ
2
) 2.327 0.127 

Functional Form (χ
2
) 0.029 0.865 

Normality (χ
2
) 1.904 0.386 

Heteroscedasticity (χ
2
) 0.794 0.373 

 

Results of the table (6.7) show that all p-values are greater than 0.1, so 

there is no problem of serial correlation, functional form, normality and 

heteroscedasticity in the model. 

 

Figure (6.1), in the appendix, shows CUSUM and CUSUMsq tests. 

Figures show that CUSUM and CUSUMsq do not exceed the critical 

boundaries at 5% level of significance. This means that the model of 

domestic investment is correctly specified, and the long-run coefficients of 

the regressors are reliable.  
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6.1.4 Conclusions 

 

To check the impact of foreign direct investment on domestic 

investment, the study uses FDI and financial market development as the 

percentage of GDP, and GDP growth rate as independent variables. The 

study uses ARDL cointegration technique and its error correction model to 

check the long-run and short-run relationships in the domestic investment 

model. The results show that the long-run and short-run relationships exist in 

the model. FDI, financial market development and economic growth have the 

positive and significant impact on the domestic investment. Results prove 

that FDI has a complementary effect on the domestic investment.  

 

 

6.2  IMPACT OF FDI ON TAX REVENUE 

 

Tax is classified into two main categories that are direct and indirect 

taxation. A direct tax is imposed on properties, incomes and corporate profits, 

etc. Indirect tax includes value-added tax, sales tax and import duty, etc. In 

case of direct taxes; tax revenue depends on a country’s policy, either it 

relaxes the direct taxes for attracting foreign investment or imposes to collect 

revenue. For example, tax holidays and tax credits for new foreign 

investment and exemption of import duty in case of imports of raw material 

and machinery. Secondly, indirect tax depends on the sales of goods and 

services. FDI has a generally positive effect on the economic growth and 

income levels in a country, so there will be greater aggregate demand and 

economic activities in a country which could help the government to generate 

more indirect taxes. In case of Pakistan, a major proportion of tax revenue is 

collected through indirect taxes. So, FDI can have a positive impact on the 

tax revenue in Pakistan. 

 

 

6.2.1 Model Specification and Methodology 

 

To find the impact of FDI on the tax revenue, the study uses tax 

revenue as a percentage of GDP as dependent variable and uses FDI as a 

percentage of GDP and GDP per person employed as independent variables. 

GDP per person employed is taken as a control variable because high level of 

income leads to generate the greater tax revenue collection through direct and 

indirect taxes. 

 

Model of the study is following: 

 



 65 

     ,  t t tTRG f FDIG GDPE       (6.4)  

t   1972, 1973, ……2008 

 

where, 

TRGt =  Tax Revenue as a percentage of GDP at time t . 

FDIGt = Foreign Direct Investment inflows as a percentage of GDP at 

time t .  

GDPEt = GDP in constant year 2000 US$ per person employed at time t . 

 

At first, the study checks the stationarity of data by applying ADF, PP 

and Ng-Perron unit root test to check the order of integration of variables. 

Then it uses Zivot-Andrews unit root test to check the stationarity with a 

possible break in the data and afterwards ARDL cointegration technique is 

applied based on selected lag length for each variable in the model (6.4). The 

study uses the SBC to find the optimum lag length for the equation (6.5). 

ARDL model is as following: 

 

0 1 1 2 1 3 1t f f t f t f tTRG TRG FDIG GDPE            

   1 2
1 0

p q

f i t i f i t i
i i

TRG FDIG 
 

        

   3
0

r

f i t i f TRG ft
i

GDPE D


          (6.5) 

 

In equation (6.2), the first difference of tTRG  is the dependent 

variable. The null hypothesis is  0 1 2 3:   0f f fH        and alternate 

hypothesis is  1 2 3 0f f f       which shows the existence of a long-run 

relationship in the model, 0f  is a constant and ft  is the error term. DTRG is 

included in the equation for a possible structural break and to complete the 

information. This is also shown as  / ,TRGt t t tF TRG FDIG GDPE . If 

cointegration exists in the model, then long-run and short-run coefficients 

will be calculated. Error correction term can be used to find the short-run 

relationship in the model. The error correction model is following: 
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          (6.6) 
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 f  is showing the speed of adjustment from short-run disequilibrium 

to long-run equilibrium. Afterwards, diagnostic tests will be used to check the 

normality, functional form, heteroscedasticity and serial correlation in the 

model. CUSUM and CUSUMsq statistics will be used to ensure the stability 

of the parameters. 

 

 

6.2.2 Data Source  

 

Data on Foreign Direct Investment as percentage of GDP, GDP per 

person employed, and Tax Revenue
7
 as a percenatage of GDP have been 

taken from WDI by World Bank. Data has been taken from 1972 to 2008.  

 

 

6.2.3 Empirical Results  

 

The study uses the ADF, Phillips-Perron and Ng-Perron tests to check 

the unit root problem in all variables in the model. Results are given in the 

table below. 

 

Table 6.8 

Unit Root Tests at Level 

Variable ADF PP 
Ng-Perron 

MZa MZt MSB MPT 

Model Specification: Intercept 

TRGt 1.549(1) -1.543(3) -4.481(1) -1.490 0.333 5.479 

FDIGt 2.961(6) -0.777(3) 6.168(1) 22.064 3.570 17.080 

GDPEt -1.392(2) -1.277(3) 0.634(1) 0.516 0.814 14.991 

Model Specification: Intercept and Trend 

TRGt -2.276(1) -2.217(1) -6.702(0) -1.806 0.269 13.609 

FDIGt -0.379(4) -1.919(3) -12.050(1) -1.339 0.152 5.962 

GDPEt -0.859(1) -1.137(3) -1.886(0) -0.877 0.470 12.618 

Note:  *, ** and *** show stationarity of variables at the 0.10, 0.05 and 0.01 

levels respectively. (.) includes the optimum lag length. 

 

Table (6.8) shows that all variables at the level with all tests used in the 

analysis are non-stationary. 
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Table 6.9 

Unit Root Test: Zivot-Andrews 

Variable k Year of Break   tα Type of Model 

TRGt 

5 1997 -0.797 -4.633 A 

5 1988 -1.702 -3.990 B 

5 2000 -0.692 -4.485 C 

FDIGt 
1 1999 -0.657* -4.692 B 

4 1995 -1.718* -5.392 C 

GDPEt 

4 1999 -0.337 -4.504 A 

4 1996 -0.728 -4.352 B 

4 1992 -0.621 -4.571 C 

Note: *,** shows stationarity at 1% and 5% level of significance.  

k  is optimum lag length. 

 

Table (6.9) shows the TRGt is non-stationary with a significant breaks 

in the intercept for the year 1997, the trend for the year 1988 and the both 

intercept and trend for the year 2000. FDIGt becomes stationary with a 

significant break in the trend for the year 1999 and with a significant break in 

the both intercept and trend for the year 1995. GDPEt is non-stationary with a 

significant break in the intercept for the year 1999, the trend for the year 1996 

and both intercept and trend for the year 1992. 

 

Table 6.10 

Unit Root Tests at First Difference 

Variables ADF PP 
Ng-Perron 

MZa MZt MSB MPT 

Model Specification: Intercept 

dTRGt -6.797**(1) -6.793**(1) -17.167**(0) -2.897** 0.168** 1.544** 

dFDIGt -5.067**(4) -3.421**(6) -139.200**(1) -26.35** 0.018** 0.032** 

dGDPEt -4.803**(1) -4.913**(3) -16.454**(1) -2.865** 0.174** 1.499** 

Model Specification: Intercept and Trend 

dTRGt -6.737**(1) -6.720**(1) -27.094**(0) -3.914** 0.141** 4.031** 

dFDIGt -6.983**(4) -4.281**(5) -212.840**(1) -10.295** 0.048** 0.483** 

dGDPEt -4.828**(1) -4.925**(3) -18.050*(1) -2.995* 0.167* 5.404* 

Note: *, ** and *** indicate stationarity at 10%, 5% and 10% level of 

significance. (.) contains optimum lag length. 

 

Table (6.10) shows that dTRGt and dFDIGt are stationary at 1% level 

of significance with all tests. dGDPEt is stationary at 1% level of significance 

with intercept; it is stationary at 1% level of significance with ADF and PP 

tests and stationary at 5% level of significance with Ng-Perron test with both 

intercept and trend. There is the evidence for a mix order of integration I (0) 

and I (1), because FDIGt becomes stationary at the level with a structural 
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break. So, ARDL model is suitable to apply here. The study finds the 

optimum lag length for ARDL model by using SBC and then includes 

dummy variable DTRG in the ARDL model to complete the information in the 

model. Optimum lag length is 2 for dTRGt, 0 for dFDIGt and 1 for dGDPEt. 

The study selects the year 2000 for break period and puts 0 from 1972 to 

2000 and 1 afterwards in DTRG. The calculated F-statistic for the selected 

ARDL model is given in table (6.11). 

  

Table 6.11 

ARDL Bound Test: Using ARDL(2,0,1) 

VARIABLES 

(when taken as 

a dependent) 
F-Statistic 

At 0.05 At 0.01 

I(0) I(1) I(0) I(1) 

D(TRGt) 9.261** 4.433 5.245 6.328 7.408 

** Means at 1% significant level reject the null hypotheses of no cointegration  

* Means at 5% significant level reject the null hypotheses of no cointegration  

 

Table (6.11) shows that F-statistic is 9.261. It is greater than the upper 

bound value. So, the null hypothesis of no cointegration is rejected at 1% 

level of significance and long-run relationship exists in the model. 

 

Table 6.12 

Long-Run Results: Dependent Variable is TRGt 

Regressor Parameter S. E. t-Statistic P-value 

FDIGt 0.657** 0.306 2.144 0.039 

GDPEt 2.14E
-3

** 8.01E
-4 

2.676 0.012 

C 14.011*** 0.952 14.717 0.000 

DTRG -2.952*** 0.592 -4.985 0.000 

Note:  *, ** and *** show statistically significance of parameters at the 0.10, 

0.05 and 0.01 respectively. S. E. is the standard error. C is intercept. 

 

Table (6.12) shows the long-run estimates based on the selected ARDL 

model. Results show that the coefficient of FDIGt is positive and significant 

at 5% level of significance. It means FDI is positively contributing in tax 

revenue. The coefficient of GDPEt is positive and significant at 5% level of 

significance. So, GDP per person employed has a positive and significant 

contribution in tax revenue. Intercept is positive and significant at 1% level of 

significance. The coefficient of DTRG is negative and significant at 1% level 

of significance. So, intercept is changed after the year 2000. 
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Table 6.13 

Error Correction Model: Dependent Variable is dTRGt 

Regressor Parameter S. E. t-Statistic P-value 

dTRGt-1 -0.395** 0.178 -2.226 0.034 

dFDIGt 0.064** 0.024 2.645 0.013 

dGDPEt -1.44E
-3

** 5.7
-4 

-2.515 0.017 

C -2.763 1.925 -1.435 0.161 

DTRG 0.156 0.464 0.334 0.739 

ECTt-1 -0.173** 0.083 -2.083 0.046 

Note:  *, ** and *** refer the statistically significance of parameters at the 

0.10, 0.05 and 0.01 levels respectively. (.) contains numbers of lag.  

S. E. is the standard error. C is intercept. 

 

Table (6.13) shows that all coefficients, except C and DTRG, are 

statistically significant. Results show that FDI has a positive and significant 

impact on tax revenue in the short-run. Tax revenue of a previous year 

reduces the ability to pay tax in the next year. GDP per person employed has 

a negative and significant impact on tax revenue collection. The coefficient of 

ECTt-1 is negative and significant at 5% level of significance. It is showing 

the short-run relationship in the model and also showing the speed of 

adjustment, 17.3% in a year from short-run disequilibrium to long-run 

equilibrium. 

 

Table 6.14 

Diagnostic Tests 

 LM version P-value 

Serial Correlation (χ
2
) 0.244 0.621 

Functional Form (χ
2
) 0.175 0.678 

Normality (χ
2
) 3.459 0.116 

Heteroscedasticity (χ
2
) 2.497 0.177 

 

Results of the table (6.14) show that all p-values are greater than 0.1. 

So, the problems of serial correlation, functional form, normality and 

heteroscedasticity are not found in this model. 

 

The figure (6.2), in appendix, shows that CUSUM and CUSUMsq do 

not exceed the critical boundaries at 5% level of significance. This means that 

the model of tax revenue is correctly specified, and long-run coefficients are 

reliable. 
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6.2.4 Conclusions 

 

To check the impact of foreign direct investment on tax revenue, the 

study uses FDI as a percentage of GDP and GDP per person employed as 

independent variables and tax revenue as a percentage of GDP as the 

dependent variable. ARDL and its error correction model are used for long-

run and short-run relationships in the tax revenue model. Results indicate that 

long-run and short-run relationships exist in the model. FDI has a positive 

and significant impact on tax revenue, so the FDI is helpful in raising general 

welfare through raising the tax revenue to the government. GDP per person 

employed has a positive and significant impact on tax revenue, so it also 

helps in raising tax revenue. 

 

 

6.3 IMPACT OF FDI ON INTERNATIONAL TRADE 

 

The relationship between FDI and international trade depends upon the 

nature of FDI in a country. Export-oriented FDI can improve the balance of 

payments by increasing exports of the host country. Its impact depends on the 

type of FDI, as FDI may not enter the traditional export sector in a 

developing country and may lead to export diversification and also can have 

the advantage on local firms, which increases the exports in that country. 

Secondly, it can also have an indirect effect as domestic firms may learn from 

foreign firms’ export behavior, new technology and skill transfers that could 

also be very helpful in raising exports from local firms (Zhang and Song, 

2000). FDI has positive spillover from comparative cost advantage, superior 

knowledge, higher productivity and better information about export market, 

so FDI could have a better ability in raising exports than the local firms 

(Basu, 1997). It also depends on the motive of foreign investors, if foreign 

investors want to capture the local market, then it will not increase exports 

and if the motive is to gain the comparative advantage in the export market, 

then it could help in raising exports. It also depends on the policy of a 

country. An outward-oriented regime promotes export-oriented FDI and 

could increase exports. An inward-oriented policy regime promotes FDI to 

capture local market (World Bank, 1993).  

 

FDI is a vital source of international economic integration. 449,000 

transnational corporations contribute two-third of the world’s trade in goods 

and services (Mallampally and Sauvant, 1999). The impact of FDI on the 

trade depends on whether FDI is done in import-substitution industry or 

export-promotion industry. Goods and services produced by foreign investors 

in any country can be the complements or substitutes of imported items.  
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6.3.1 Model Specification and Methodology 

 

Study used the gravity model with some extension to find the 

relationship between FDI and international trade. The gravity model 

considered the demand condition of a country and physical distances between 

countries proxy for transportation cost, for trade of a country with its trading 

partner. According to Cortes-Rodriguez (2002), the gravity model has been 

used in the social sciences since 1860s and becomes popular since the 

Reilly’s Law of Retail Gravitation is formed in 1931 by William J. Reilly. 

The gravity model has been applied to the trade of goods and services across 

national and regional borders (Pelletiere and Reinert, 2004; Deardorff, 1995 

and Anderson, 1979). Anderson (1979) pioneered in the construction of the 

theoretical gravity model for commodity transfer based on constant elasticity 

of substitution and differentiated goods across regions. The gravity equation 

of Anderson (1979) for import model was following: 

 

k k k k k

ijk k i j i j ij ijkM Y Y N N d U
    

      (6.7) 

 

where, ijkM  is an imports from country i  to j . Y  is the income of country i  

or j . N  is the population of the country i  or j . D  is the geographical 

distance between countries i  and j , and U  is the error term. 

 

The study uses the Anderson’s model with some changes to find the 

impact of country-specific FDI on country-specific imports in Pakistan. The 

study excludes the population from the model because the population is used 

as affluence and demand condition in the model and national income is 

sufficient to find the impact of demand condition. Study uses country-specific 

FDI and exchange rates of each country’s currency in terms of Pak rupees. 

Study does not use the variable distance for cointegration test because it 

remains constant over time for a country. So, distance is used only in panel 

OLS estimation. The Study uses a linear model for estimation because some 

country-specific FDI has negative values and its logarithm is not possible. 

Model of the country-specific imports is following: 

 

 ,  ,  ,  ,  ,  1,2,...,jt t jt jt jt jIMP f GDP GDP FDI ER DIS t n   (6.8) 

 

where, 

IMPjt =  Imports from country j to Pakistan in constant year 2000 US$ 

at time period t 

GDPt =  Gross Domestic Product per capita of Pakistan in constant 

year 2000 US$ at time t 
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GDPjt = Gross Domestic Product of country j from which Pakistan did 

imports in constant year 2000 US$ at time period t 

FDIjt =  Foreign Direct Investment from country j to Pakistan in the 

constant year 2000 US$ at time period t 

ERjt =  Exchange Rate of country j with Pak rupees at time period t 

DISj =  Distance from country j to Pakistan  

 

At first, study checks the stationarity of data by applying ADF and PP 

unit root test to check the order of integration of variables in the model (6.8), 

except distance which remains constant for each country j. Then Zivot-

Andrews unit root test will be applied to check the stationarity with a possible 

break in the data and afterward ARDL cointegration technique is applied 

based on selected lag length for each variable in the model. Study uses the 

SBC to find the optimum lag length for the equation (6.9). To find the 

cointegration amongst variables in the model (6.8), except distance; the 

ARDL model is following: 
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           (6.9) 

 

In equation (6.9), the first difference of jtIMP  is the dependent 

variable. The null hypothesis is  0 1 2 3 4 5:     0g g g g gH            and 

alternate hypothesis is  1 2 3 4 5   0g g g g g           which shows  

the existence of a long-run relationship in the model (6.9) for each country  

j  separately, 0jg  is a constant and jgt  is the error term for each country  

j . IMPjD  is included in equation for a possible structural break for  

each country j  and to complete information. This is also shown as 

 / , , ,IMPjt jt t jt jt jtF IMP PGDP PGDP FDI ER . If cointegration exists in the 

model, then long-run and short-run coefficients will be calculated. Error 

correction term can be used to find the short-run relationship in the model. 

The error correction model is following: 
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gj  is showing the speed of adjustment from short-run disequilibrium 

to long-run equilibrium. Afterward, diagnostic tests will be used to check the 

normality, functional form, heteroscedasticity and serial correlation in the 

model. CUSUM and CUSUMsq statistics will be used to ensure the stability 

of the parameters. Study also uses simple panel-OLS by ignoring the problem 

of non-stationarity and structural break of variables for including distance in 

the analysis. 

 

Same procedure of methodology will be applied to the country-specific 

export model. The ARDL for country-specific export model is following: 
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          (6.11) 

 

In equation (6.11), the first difference of jtEXP  is the dependent 

variable. The null hypothesis is  0 1 2 3 4 5:     0h h h h hH            and 

alternate hypothesis is  1 2 3 4 5   0h h h h h          which shows  

the existence of a long-run relationship in the model (6.11) for each country 

j  separately, 0jh  is a constant and jht  is the error term for each  

country j . EXPjD  is included in equation for a possible structural break  

for each country j  and to complete information. This is also shown as 

 / , , ,EXPjt jt t jt jt jtF EXP PGDP PGDP FDI ER . If cointegration exists in the 

model, then long-run and the short-run coefficient will be calculated. Error 

correction term can be used to find the short-run relationship in the model. 

The error correction model is following: 
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hj  is showing the speed of adjustment from short-run disequilibrium 

to long-run equilibrium. 
 

 
6.3.2 Data Sources 

 
Data on exchange rates and country-specific exports and imports is 

taken from the economic survey of Pakistan by Federal Bureau of Statistics, 
Government of Pakistan. Data on country-specific FDI is taken from Foreign 
Liabilities & Assets and Investment in Pakistan by State Bank of Pakistan. 
Data on country-specific GDP is taken from WDI by World Bank. Data is 
taken 1972 to 2008. Data on distance is measured in kilometers from the 
distance calculator. (http://www.infoplease.com/atlas/calculate-distance.html).  
 
 

6.3.3 Empirical Results 
 
At first, study checks for stationarity of variables. Study uses ADF and 

PP tests to check the unit root problem in all variables in the models. Results 
for all countries are given in the table below. 

 
Table 6.15 

Unit Root Tests at Level 

Country Variable 
ADF PP 

C C&T C C&T 

USA 

EXPt 1.691(2) 1.075(2) 2.011(4) -0.525(4) 

IMPt -1.688(0) -2.947(0) -1.255(4) -2.704(6) 

FDIt -1.884(1) -2.856(0) -1.949(3) -2.926(3) 

ERt 3.283(6) -0.362(6) 2.228(0) -0.091(2) 

PGDPt 0.247(0) -3.851*(1) 0.502(7) -2.306(6) 

Pakistan PGDPt 0.956(1) -2.858(4) 0.896(4) -1.664(4) 

UK 

EXPt 1.099(0) -1.706(1) -1.446(1) -1.706(2) 

IMPt -0.707(2) -2.751(2) 0.041(2) -1.494(2) 

FDIt -5.115**(1) -3.116(2) -5.091**(1) -5.095**(1) 

ERt 2.080(3) -1.297(1) 1.91(0) -1.310(1) 

PGDPt 0.421(2) -2.248(1) 1.148(2) -1.641(2) 
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Table 6.15 (continued) 

Country Variable 
ADF PP 

C C&T C C&T 

UAE 

EXPt 2.936(1) 0.621(1) 2.509(6) 2.312(5) 

IMPt 0.451(1) -1.763(1) 1.822(5) -1.083(6) 

FDIt -2.994*(1) -3.418*(1) -3.099*(1) -3.599*(1) 

ERt 2.763(6) -0.158(6) 2.315(0) -1.031(1) 

PGDPt -1.822(1) -0.808(1) -1.810(1) -0.963(1) 

Germany 

EXPt -0.077(0) -2.022(0) -0.052(1) -2.148(2) 

IMPt -0.565(1) -2.741(4) -0.247(2) -1.553(3) 

FDIt -5.082**(1) -5.859**(1) -6.742**(2) -6.781**(2) 

ERt 1.671(0) -2.265(1) 1.167(3) -2.216(2) 

PGDPt -0.025(1) -3.627*(1) -0.131(5) -2.559 (2) 

France 

EXPt 0.393(0) -1.881(5) 0.352(3) -2.149(1) 

IMPt -1.449(1) -2.609(1) -0.906(4) -1.985(3) 

FDIt -1.699(0) -1.582(0) -1.703(1) -1.582(1) 

ERt 1.204(1) -2.211(1) 0.811(3) -2.179(3) 

PGDPt 0.953(8) -3.059(1) -0.881(2) -2.507(2) 

Switzerland 

EXPt 1.064(1) 0.585(2) 1.793(3) 0.078(3) 

IMPt -1.933(1) -1.833(1) -1.738(2) -1.894(3) 

FDIt -3.669**(1) -2.876(3) -3.641**(2) -3.641**(3) 

ERt 2.612(3) 0.492(3) 1.719(6) 1.854(7) 

PGDPt 0.413(2) -1.752(1) 0.433(5) -2.461(3) 

Kuwait 

EXPt -1.597(1) -2.789(1) -1.208(3) -2.837(3) 

IMPt 0.972(4) -0.566(5) 2.020(5) -0.671(6) 

FDIt -2.099(1) -2.307(1) -6.688**(3) -6.836**(3) 

ERt 2.693(6) 1.568(9) 3.356(1) -0.324(1) 

PGDPt -2.027(1) -1.009(2) -2.039(2) -1.139(3) 

Japan 

EXPt -1.109(0) -0.694(0) -1.307(3) -0.809(2) 

IMPt -1.386(1) -1.927(1) -1.446(1) -1.951(2) 

FDIt -1.857(1) -1.679(1) -3.016*(3) -2.938(3) 

ERt -2.631(9) -4.526**(9) 1.680(15) 1.019(17) 

PGDPt -0.684(1) -1.452(1) -1.007(2) -1.261(2) 

KSA 

EXPt -1.806(1) -2.669(1) -1.526(7) 1.609(3) 

IMPt 2.553(0) 1.633(0) 3.481(5) 1.565(3) 

FDIt -4.917**(1) -5.232**(1) -4.981**(2) -5.232**(1) 

ERt 1.682(6) 0.382(6) 2.054(1) -0.857(1) 

PGDPt -2.525(2) -1.837(1) -1.444(4) -2.423(4) 

Netherlands 

EXPt -0.183(1) -2.379(1) -0.46(4) -2.516(2) 

IMPt -0.635(1) -1.951(1) 0.232(2) -2.151(1) 

FDIt -6.726**(1) -6.618**(1) -7.815**(6) -7.696**(6) 

ERt 0.835(0) -2.125(1) 0.364(4) -2.112(3) 

PGDPt 1.323(2) -2.130(1) 1.838(1) -0.818(1) 

Note:  * and ** show stationarity of variables at the 0.05 and 0.01 level respectively. 

(.) contains optimum lag length. C is inetercept and C&T is intercept and trend. 
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Table (6.15) shows that ADF and PP unit root tests for all countries. 

PGDPt of Pakistan is non-stationary in both tests. In the case of USA, all 

variables are non-stationary. In the case of UK, all variables are non-

stationary except FDIt which is stationary at 1% level of significance with 

both ADF and PP unit root tests. In the case of UAE, all variables are non-

stationary except FDIt which is stationary with intercept and with both 

intercept and trend at 1% level of significance in ADF test. In the case of 

Germany, all variables are non-stationary except FDIt which is stationary at 

1% level of significance. In the case of France, all variables are non-

stationary. In the case of Switzerland, all variables are non-stationary except 

FDIt which is stationary at 1% level of significance with intercept in ADF 

and with intercept and trend in PP test. In the case of Kuwait, all variables are 

non-stationary except FDIt which is stationary at 1% level of significance 

with PP test. In the case of Japan, all variables are non-stationary except FDIt 

which is stationary with intercept in PP test and ERt which is stationary with 

both intercept and trend in ADF test. In the case of KSA, all variables are 

non-stationary except FDIt which is stationary at 1% level of significance in 

both ADF and PP tests. In the case of Netherlands, all variables are non-

stationary except FDIt which is stationary at 1% level of significance in both 

ADF and PP tests.  

 

Table 6.16 

Unit Root Test: Zivot-Andrews 

Country Variable Model A Model B Model C 

USA 

EXPt -0.132 (1)[2003] -0.348(2)[1992] -0.351(1)[1991] 

IMPt -0.932(1)[1999] NB -0.882(0)[1999] 

FDIt -0.647(3)[1996] -0.687(2)[1991] -0.809(2)[1995] 

ERt -0.199(1)[1983] -0.498(1)[1991] -0.499(1)[1991] 

PGDPi -0.539*(1)[1997] NB -0.615(1)[1982] 

Pakistan GDPCt -0.279(1)[1997] -0.158(1)[1986] -0.215(2)[1997] 

UK 

EXPt NB NB -0.441(3)[1999] 

IMPt -0.279(2)[1988] -0.284(2)[2003] -0.342(3)[1998] 

FDIt -1.321**(2)[1983] -1.199*(2)[1992] -1.225*(2)[1982] 

ERt NB -0.268(2)[1985] -0.265(2)[1983] 

PGDPt -0.314(1)[1980] -0.351(1)[1992] -0.365(1)[1991] 

UAE 

EXPt NB -0.847(2)[2000] -0.347(2)[2000] 

IMPt NB -0.916(1)[1994] -0.922(1)[1993] 

FDIt -1.015**(1)[1979] -0.876**(1)[1980] -0.857**(0)[1987] 

ERt NB -0.519(1)[1991] -0.521(1)[1991] 

PGDPt -0.499(1)[1985] -0.501(1)[1992] -0.620(1)[1985] 
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Table 6.16 (continued) 

Country Variable Model A Model B Model C 

Germany 

EXPt -0.699(2)[1993] -0.519(1)[1991] -0.792**(2)[1993] 

IMPt NB -0.252(0)[2003] -0.461(1)[2001] 

FDIt -0.883*(1)[2003] -0.956**(2)[2003] -1.134(2)[2000] 

ERt -0.156(3)[1989] NB NB 

PGDPt -0.689*(1)[1990] -0.474(1)[1995] NB 

France 

EXPt -0.439(1)[1990] NB -0.454(1)[1990] 

IMPt -0.578(1)[1998] NB -0.541(1)[2001] 

FDIt -0.509(2)[1986] -0.510(2)[1989] -0.866*(2)[1987] 

ERt -0.214(2)[1992] NB NB 

PGDPt -0.465(1)[1998] NB -0.524(1)[2000] 

Switzerland 

EXPt NB -0.302(0)[2003] -0.494(0)[2003] 

IMPt -0.444(0)[2001] -0.775(0)[2000] -0.943(1)[1996] 

FDIt -0.815(0)[1982] NB -1.042(0)*[1987] 

ERt -0.102(1)[2002] -0.167(1)[2000] -0.149(1)[2000] 

PGDPt -0.562(1)[1993] NB -0.568(1)[1993] 

Kuwait 

EXPt -0.659(0)[2003] -0.774(0)[2001] -0.912(1)[1994] 

IMPt -0.341(0)[1991] -0.637(0)[2003] -0.709(0)[2003] 

FDIt -0.787(1)[1985] NB -1.866**(1)[1985] 

ERt NB -0.514(1)[1992] -0.518(1)[1992] 

PGDPt -0.244(3)[1981] -0.525(1)[1993] -0.569(1)[1989] 

Japan 

EXPt -0.210(3)[1997] -0.487(2)[1993] -0.368(2)[1987] 

IMPt -0.599(1)[1997] -0.319(1)[1983] -0.527(1)[1997] 

FDIt -0.896*(1)[1984] -0.852(2)[1990] -0.944*(2)[1984] 

ERt -0.454(1)[1981] -1.069**(1)[1988] -1.097*(1)[1987] 

PGDPt -0.291 (1)[1998] -0.369 (1)[1993] -0.428*(1)[1998] 

KSA 

EXPt -0.638(1)[1994] NB -0.724(1)[1980] 

IMPt -0.141(1)[2003] -0.446(1)[2001] -0.513(1)[2002] 

FDIt -0.948(0)[2002] -1.017*(0)[2002] -1.369(0)*[1997] 

ERt NB -0.530(1)[1991] -0.532(1)[1991] 

PGDPt -0.438**(3)[1982] -0.345**(2)[1986] -0.412**(2)[1982] 

Netherlands 

EXPt -0.813(1)[1987] NB -0.964(1)[1987] 

IMPt -1.267(0)[1987] -0.979(0)[2001] -1.268(0)[1987] 

FDIt -1.622**(0)[2000] NB 1.581**(0)[2000] 

ERt -0.163(0)[1989] -0.125(0)[2003] -1.581**(0)[2000] 

PGDPt -0.304(1)[1987] -0.437(1)[1987] -0.336(1)[1981] 

 Note  * and ** indicates stationarity of variable at 1% and 5% level of 

significance. (.) contains optimum lag length and [.] contains break 

year. NB shows No Break.  
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Table (6.16) shows the Zivot and Andrews (1992) unit root test for all 

countries. PGDPt of Pakistan is non-stationary. In the case of USA, all 

variables are non-stationary except PGDPt, which becomes stationary with a 

significant break for the year 1997 in intercept and trend. In the case of UK, all 

variables are non-stationary except FDIt which is stationary with the breaks for 

the years 1983, 1992 and 1982 in the intercept, trend and intercept and trend 

respectively. In the case of UAE, all variables are non-stationary except FDIt, 

which stationary with the breaks for the years 1979, 1980 and 1987 in the 

intercept, trend and intercept and trend respectively. In the case of Germany, 

all variables are non-stationary except FDIt, which is stationary with the breaks 

for the years 2003, 2003 and 2000 in the intercept, trend and intercept and 

trend respectively. In the case of France, all variables are non-stationary. In the 

case of Switzerland, all variables are non-stationary except FDIt, which is 

stationary with the significant breaks for the year 1987 in the both intercept 

and trend. In the case of Kuwait, all variables are non-stationary except FDIt, 

which is stationary with a break for the year 1985 in the both intercept and 

trend. In the case of Japan, all variables are non-stationary except FDIt, which 

is stationary with the breaks for the year 1984 in the intercept and intercept and 

trend respectively. In the case of KSA, all variables are non-stationary except 

FDIt, which is stationary with the breaks for the years 2000 and 1987 in the 

trend and intercept and trend respectively and PGDPt, which is stationary with 

the breaks for the years 1982, 1986 and 1982 in the intercept, trend and both 

intercept and trend respectively. In the case of Netherlands, all variables are 

non-stationary except FDIt which is stationary with a break for the year 2000 

in the intercept and intercept and trend and ERt which is stationary with a break 

for the year 2000 in the both intercept and trend. 

 

Table 6.17 

Unit Root Tests at First Difference 

Country Variable 
ADF PP 

C C&T C C&T 

USA 

dEXPt -3.188*(1) -4.013**(4) -5.302**(4) -7.505**(4) 

dIMPt -5.349**(1) -5.236**(1) -7.932**(6) -7.526**(5) 

dFDIt -7.898**(1) -7.739**(1) -8.437**(3) -8.287**(3) 

dERt -2.939*(5) -3.629**(4) -4.654**(2) -4.144**(3) 

dPGDPt -4.231**(1) -4.059**(1) -4.084**(7) -4.050**(8) 

Pakistan dPGDPt -3.450*(1) -3.673*(1) -3.387*(1) -3.672*(2) 

UK 

dEXPt -5.579**(1) -5.943**(1) -5.579**(1) -6.013**(4) 

dIMPt -5.449**(1) -5.460**(1) -5.449**(2) -5.460**(2) 

dFDIt -6.375**(1) -6.223**(1) -9.496**(5) -9.502**(5) 

dERt -4.762**(4) -6.316**(1) -4.629**(1) -6.313**(1) 

dPGDPt -3.978**(1) -3.803**(1) -3.796**(2) -4.032**(4) 
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Table 6.17 (continued) 

Country Variable 
ADF PP 

C C&T C C&T 

UAE 

dEXPt -4.443**(1) -5.864**(1) -4.632**(3) -5.754**(4) 

dIMPt -5.096**(1) -5.549**(1) -4.369**(6) -6.542**(4) 

dFDIt -5.963**(1) -5.863**(1) -6.728**(7) -6.214**(6) 

dERt -3.864**(3) -5.540**(1) -4.587**(2) -5.079**(3) 

dPGDPt -4.756**(1) -5.215**(1) -4.756**(1) -5.212**(4) 

Germany 

dEXPt -5.720**(1) -5.748**(1) -5.721**(1) -5.749**(1) 

dIMPt -4.018**(2) -4.084**(1) -4.843**(1) -4.058**(1) 

dFDIt -6.544**(1) -6.428**(1) -8.396**(3) -8.313**(3) 

dERt -3.690**(1) -4.098**(1) -3.655**(1) -4.098**(1) 

dPGDPt -4.362**(1) -4.301**(1) -4.218**(4) -4.098**(3) 

France 

dEXPt -4.557**(1) -4.601**(1) -4.465**(5) -4.474**(1) 

dIMPt -4.590**(2) -4.563**(1) -4.404**(6) -4.417**(5) 

dFDIt -6.172**(1) -6.223**(1) -6.209**(2) -6.346**(4) 

dERt -3.997**(1) -4.253**(1) -3.936**(2) -4.229**(2) 

dPGDPt -4.521**(2) -4.268**(5) -4.504**(3) -4.439**(3) 

Switzerland 

dEXPt -3.630**(1) -4.121**(1) -3.849**(4) -4.198**(3) 

dIMPt -6.997**(1) -6.129**(2) -7.219**(4) -7.681**(8) 

dFDIt -7.891**(2) -7.754**(2) -8.201**(4) -8.058**(4) 

dERt -3.247**(1) -4.332**(2) -3.896**(3) -4.090**(5) 

dPGDPt -4.423**(0) -4.482**(0) -4.238**(6) -4.309**(6) 

Kuwait 

dEXPt -8.279**(0) -6.033**(1) -8.439**(1) -8.239**(2) 

dIMPt -4.976**(0) -4.907**(1) -4.982**(1) -5.157**(3) 

dFDIt -6.131**(0) -5.803**(0) -9.024**(1) -10.805**(1) 

dERt -4.465**(7) -4.786**(6) -4.596**(0) -4.619**(1) 

dPGDPt -4.684**(1) -4.938**(1) -4.573**(5) -5.044**(8) 

Japan 

dEXPt -5.058**(1) -5.256**(1) -5.144**(3) -5.276**(2) 

dIMPt -5.386**(1) -5.306**(0) -5.365**(0) -5.292**(1) 

dFDIt -7.489**(1) -7.474**(1) -11.013**(2) -11.999**(4) 

dERt -4.647**(1) -4.111**(1) -3.562**(7) -4.263**(9) 

dPGDPt -4.087**(1) -4.056**(1) -4.209**(1) -4.056**(0) 

KSA 

dEXPt -5.562**(1) -5.497**(1) -7.235**(11) -8.614**(12) 

dIMPt -3.361*(1) -4.085**(1) -3.652*(1) -4.028*(2) 

dFDIt -8.903**(1) -8.821**(1) -9.812**(9) -10.696**(11) 

dERt -5.537**(5) -6.002**(4) -4.040*(2) -4.01**(3) 

dPGDPt -3.899**(0) -3.791*(0) -3.825**(1) -3.693*(1) 

Netherlands 

dEXPt -5.082**(0) -5.065**(0) -4.971**(5) -4.977**(5) 

dIMPt -6.118**(1) -6.251**(1) -7.470**(6) -9.101**(9) 

dFDIt -7.302**(1) -7.818**(1) -11.141**(7) -13.803**(8) 

dERt -3.931**(0) -3.988**(0) -3.861**(2) -3.935*(2) 

dPGDPt -3.249*(1) -3.784*(1) -3.861**(2) -3.835*(2) 

Note: * and ** indicate stationarity of variable at 1% and 5% level of significance 

respectively and (.) contain optimum lag length. 
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Table (6.17) shows that all variables are stationary at their first 

difference in all countries. There is evidence for a mix order of integration 

I(0) and I(1) for all countries. So, ARDL model is suitable to apply here. The 

study finds the optimum lag length for ARDL model by using SBC and then 

includes dummy variable DIMPj in each country’s import model separately in 

the ARDL model to complete the information in the models.  

 

Table 6.18 

ARDL Bound Test: Dependent Variable is dIMPjt 

Year of 

DIMP 

Country (Selected 

Lag Length) 

F-Statistic 

(Calculated) 

At 0.05 At 0.01 

I(0) I(1) I(0) I(1) 

1999 USA(2,0,0,1,1) 8.275** 4.433 5.245 6.328 7.408 

1998 UK(1,0,0,1,1) 7.925** 4.433 5.245 6.328 7.408 

1993 UAE(1,1,0,0,0) 8.872** 4.433 5.245 6.328 7.408 

2001 Germany(1,0,2,0,0) 9.026** 4.433 5.245 6.328 7.408 

2001 France(2,1,0,0,1) 3.172 4.433 5.245 6.328 7.408 

1996 SL(1,0,0,0,0) 2.852 4.433 5.245 6.328 7.408 

2003 Kuwait(1,0,2,0,1) 7.728** 4.433 5.245 6.328 7.408 

1997 Japan(1,0,2,1,0) 7.762** 4.433 5.245 6.328 7.408 

2002 KSA(1,0,2,0,0) 1.279 4.433 5.245 6.328 7.408 

1987 NL(1,2,0,2,1) 4.182 4.433 5.245 6.328 7.408 

**  Means at 1% significant level reject the null hypotheses of no cointegration  

*  Means at 5% significant level reject the null hypotheses of no cointegration 

SL is Switzerland and NL is Netherlands.  

 

Table (6.18) shows that F-values are greater than critical upper bound 

values at 1% level of significance for USA, UK, UAE, Germany, Kuwait and 

Japan and the null hypothesis of no cointegration is rejected. So, the long-run 

relationships exist in the import models of these countries. F-values are less 

than critical lower bound for France, Switzerland, Netherlands and KSA. So, 

the null hypothesis of no cointegration cannot be rejected for these countries 

and there is no cointegration in these countries import models.  
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Table 6.19 

Long-Run Results: Dependent Variable is IMPjt 

Variable USA UK UAE Germany Kuwait Japan 

FDIjt 
-5.102 

(0.032) 

-0.501 

(0.706) 

-1.089 

(0.000) 

-4.924 

(0.057) 

9.192 

(0.209) 

5.431 

(0.004) 

GDPt 
3.140 

(0.017) 

2.281 

(0.001) 

1.632 

(0.006) 

7.759 

(0.000) 

3.319 

(0.033) 

8.412 

(0.000) 

GDPjt 
-0.034 

(0.068) 

-0.043 

(0.004) 

-0.002 

(0.000) 

-0.149 

(0.000) 

0.028 

(0.039) 

-0.046 

(0.000) 

ERjt 
-2.225 

(0.390) 

-3.037 

(0.004) 

12.441 

(0.000) 

-5.978 

(0.476) 

2.360 

(0.154) 

-10.156 

(0.027) 

C 
632.390 

(0.197) 

308.295 

(0.009) 

600.735 

(0.188) 

31.566 

(0.923) 

184.611 

(0.028) 

118.930 

(0.000) 

DIMPj 
-280.712 

(0.054) 

-7.077 

(0.932) 

-102.819 

(0.432) 

-13.566 

(0.923) 

173.385 

(0.112) 

-43.462 

(0.000) 

Note: (.) contains p-values. C is intercept. 

 

Table (6.19) shows the long-run estimates based on a selected ARDL 

model. In the case of USA, FDIjt and GDPjt have the negative and significant 

impact on IMPjt. GDPt has a positive and significant impact on IMPjt. ERjt has 

a negative and insignificant impact on IMPjt. Intercept is positive and 

insignificant. The coefficient of DIMPj is negative and significant. So, 

intercept has changed after the year 1999. In the case of UK, FDIjt has a 

negative and insignificant impact on IMPjt. GDPt has a positive and 

significant impact on IMPjt. GDPjt has a negative and significant impact on 

IMPjt. ERjt has a negative and significant impact on IMPjt. Intercept is 

positive and significant. The coefficient of DIMPj is negative and insignificant.  

 

In the case of UAE, FDIjt and GDPjt have the negative and significant 

impact on IMPjt. GDPt and ERjt have the positive and significant impact on 

IMPt. Intercept is positive and insignificant. The coefficient of DIMPj is 

negative and insignificant. In the case of Germany, FDIjt and GDPjt have a 

negative and significant impact on IMPjt. GDPt has a positive and significant 

impact on IMPt. ERjt has a negative and insignificant impact on IMPjt. 

Intercept is positive and insignificant. The coefficient of DIMPj is negative and 

insignificant.  

 

In the case of Kuwait, FDIjt and ERjt have the positive and insignificant 

impact on IMPjt. GDPt and GDPjt have the positive and significant impact on 

IMPt. Intercept is positive and significant. The coefficient of DIMPj is positive 

and insignificant. In case of Japan, FDIjt and GDPt have the positive and 

significant impact on IMPjt. GDPjt and ERjt have the negative and significant 

impact on IMPjt. Intercept is positive and significant. The coefficient of DIMPj 
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is negative and significant. It is showing the significant change in the 

intercept after 1997. 

 

Table 6.20 

Error Correction Tests: Dependent Variable is dIMPjt 

Variable USA UK UAE Germany Kuwait Japan 

dIMPjt-1 
0.544 

(0.001) 
-- -- -- -- -- 

dFDIjt 
4.881 

(0.023) 

0.218 

(0.708) 

-0.197 

(0.081) 

-1.354 

(0.699) 

0.986 

(0.852) 

2.184 

(0.009) 

dGDPt 
3.009 

(0.036) 

2.699 

(0.013) 

-0.744 

(0.011) 

5.539 

(0.001) 

6.401 

(0.060) 

7.365 

(0.010) 

dGDPt-1 -- -- -- -- 
8.553 

(0.027) 

12.856 

(0.000) 

dGDPjt 
0.074 

(0.155) 

-0.019 

(0.050) 

7.42E
-4

 

(0.750) 

6.589 

(0.002) 

5.39E
-3

 

(0.101) 

-0.056 

(0.218) 

dGDPjt-1 -- -- -- 
-0.018 

(0.422) 
-- -- 

dERjt 
2.612 

(0.015) 

-4.408 

(0.104) 

6.586 

(0.000) 

3.989 

(0.192) 

8.599 

(0.002) 

3.075 

(0.219) 

C 
-32.578 

(0.648) 

7.453 

(0.342) 

-12.312 

(0.093) 

-43.245 

(0.191) 

-7.372 

(0.251) 

-30.761 

(0.549) 

DIMPj 
28.425 

(0.747) 

-2.168 

(0.305) 

-11.678 

(0.568) 

50.565 

(0.269) 

9.523 

(0.582) 

-18.909 

(0.771) 

ECTt-1 
-0.358 

(0.010) 

-0.437 

(0.001) 

-0.458 

(0.000) 

-0.258 

(0.022) 

-0.573 

(0.000) 

-0.402 

(0.000) 

Note: (.) contains p-values. C is intercept.  

 

Table (6.20) shows the short-run results with selected ARDL 

specifications. Results of the USA show that the coefficients of dIMPjt-1, 

dFDIjt, dGDPt and dERjt are positive and significant. These variables are 

showing the short-run positive impact on imports. The coefficients of dGDPjt 

and DIMPjt are positive and insignificant. C is negative and insignificant. The 

coefficient of ECTt-1 is negative and significant, and the short-run relationship 

exists in the USA import model. In the case of UK, the coefficients of dFDIjt 

and C are positive and insignificant. The coefficient of dGDPt is positive and 

significant. This variable is showing the short-run positive impact on imports. 

The coefficient of dGDPjt is negative and significant. This variable is 

showing the short-run negative impact on imports. The coefficients of dERjt 

and DIMPj are negative and insignificant. The coefficient of ECTt-1 is negative 

and significant. So, the short-run relationship exists in the UK import model.  
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In the case of UAE, the coefficients of dFDIjt, dGDPt and C are 

negative and significant. These variables are showing the short-run negative 

impact on imports. DIMPj is negative and insignificant. dERjt is positive and 

significant. It is showing the short-run positive impact on imports. dGDPjt is 

positive and insignificant. The coefficient of ECTt-1 is negative and 

significant. So, the short-run relationship exists in the UAE import model. In 

the case of Germany, the coefficients of dFDIjt, dGDPjt-1 and C are negative 

and insignificant. The coefficients of dGDPt and dGDPjt are positive and 

significant. These variables are showing the short-run positive impact on 

imports. DIMPj and dERjt are positive and insignificant. The coefficient of 

ECTt-1 is negative and significant. So, the short-run relationship exists in the 

Germany import model.  

 

In the case of Kuwait's model, the coefficients of dFDIjt, dGDPjt and 

DIMPj are positive and insignificant. The coefficients of dGDPt, dGDPt-1 and 

dERjt are positive and significant. These variables have the short-run positive 

impact on imports. C is negative and insignificant. The coefficient of ECTt-1 

is negative and significant. So, the short-run relationship exists in the Kuwait 

import model. In the case of Japan, dFDIjt, dGDPt and dGDPt-1 are positive 

and significant. These variables are showing the short-run positive impact on 

imports. The coefficient of dERjt is positive and insignificant. The 

coefficients of dGDPjt, C and DIMPj are negative and insignificant. The 

coefficient of ECTt-1 is negative and significant. So, the short-run relationship 

exists in the Japan import model. 

 

Table 6.21 

Diagnostic Tests 

Country 

Serial  

Correlation 

(χ
2
) 

Functional  

Form 

(χ
2
) 

Normality 

(χ
2
) 

Heteroscedasticity 

(χ
2
) 

USA 2.498 (0.121) 2.905 (0.101) 0.968 (0.616) 0.310 (0.578) 

UK 0.567 (0.451) 0.211 (0.645) 0.241 (0.627) 0.474 (0.497) 

UAE 0.268 (0.604) 0.201 (0.657) 0.210 (0.627) 0.543 (0.466) 

Germany 0.659 (0.424) 0.823 (0.663) 0.224 (0.640) 2.249 (0.225) 

Kuwait 0.778 (0.386) 1.762 (0.184) 0.879 (0.349) 1.182 (0.277) 

Japan 0.980 (0.322) 1.377 (0.251) 1.229 (0.277) 1.432 (0.233) 

Note: (.) contains p-values. 

 

Table (6.21) shows that all values in the tests are greater than 0.1, so 

there is no problem of serial correlation, functional form, normality and 

heteroscedasticity in the all country’s import model. 
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The figure 6.3, in the appendix, shows that CUSUM and CUSUMsq do 

not exceed the critical boundaries at 5% level of significance in the case of all 

countries. This means that the models of country-specific import are correctly 

specified, and long-run coefficients are reliable. 

 

After testing for country-specific import models, the study follows the 

same procedure to find the impact of country-specific FDI on country-

specific export models. At first, the study finds the optimum lag length for 

ARDL model by using SBC on each country’s model and then includes 

dummy variable DEXPjt in the ARDL model to complete the information in the 

models. ARDL bound test on selected models are following: 

 

Table 6.22 

ARDL Bound Test: Dependent Variable is dEXPjt 

Year of 

DEXP 

Country (Selected 

Lag Length) 

F-Statistic 

(Calculated) 

At 0.05 At 0.10 

I(0) I(1) I(0) I(1) 

1991 USA(2,0,0,0,1) 11.263** 4.433 5.245 6.328 7.408 

1999 UK(1,0,0,0,2) 8.276** 4.433 5.245 6.328 7.408 

2000 UAE(1,1,0,0,2) 9.265** 4.433 5.245 6.328 7.408 

1993 Germany(1,0,0,1,0) 7.572** 4.433 5.245 6.328 7.408 

1990 France(1,0,1,0,0) 8.685** 4.433 5.245 6.328 7.408 

2003 SL(1,0,2,0,2) 2.872 4.433 5.245 6.328 7.408 

1994 Kuwait(1,0,1,0,1) 9.018** 4.433 5.245 6.328 7.408 

1987 Japan(2,0,1,1,0) 8.273** 4.433 5.245 6.328 7.408 

1980 KSA(2,0,0,0,2) 1.265 4.433 5.245 6.328 7.408 

1987 NL(1,1,0,0,0) 3.398 4.433 5.245 6.328 7.408 

**  Means at 1%, 5% significant levels reject the null hypotheses of no 

cointegration  

*  Means at 5% significant level reject the null hypotheses of no 

cointegration SL is Switzerland and NL is Netherlands 

 

Table (6.22) shows that the F-values are greater critical upper bound 

values at 1% level of significant for USA, UK, UAE, Germany, France, 

Kuwait and Japan and the null hypothesis of no cointegration is rejected. So, 

the long-run relationships exist in the import models of these countries. The 

F-values are less than critical lower bound for Switzerland, KSA and 

Netherlands. So, the null hypothesis of no cointegration cannot be rejected 

for these countries and there is no cointegration.  

 



 85 

Table 6.23 

Long-Run Estimates: Dependent Variable is EXPjt 

Variable USA UK UAE Germany France Kuwait Japan 

FDIjt 
4.611 

(0.057) 

-0.286 

(0.881) 

1.569 

(0.021) 

16.234 

(0.067) 

27.088 

(0.087) 

0.456 

(0.343) 

12.873 

(0.018) 

GDPt 
2.784 

(0.087) 

1.719 

(0.001) 

2.908 

(0.000) 

1.438 

(0.044) 

0.343 

(0.549) 

0.163 

(0.053) 

-0.066 

(0.943) 

GDPjt 
1.352 

(0.073) 

-0.033 

(0.114) 

0.021 

(0.000) 

-0.034 

(0.183) 

-0.012 

(0.274) 

0.001 

(0.071) 

0.024 

(0.163) 

ERjt 
46.214 

(0.001) 

7.326 

(0.000) 

48.355 

(0.000) 

7.471 

(0.338) 

39.667 

(0.001) 

2.813 

(0.059) 

10.089 

(0.000) 

C 
1327.37 

(0.141) 

79.526 

(0.668) 

200.634 

(0.000) 

88.618 

(0.672) 

142.897 

(0.035) 

71.667 

(0.067) 

328.650 

(0.078) 

DEXPj 
-317.981 

(0.164) 

24.655 

(0.107) 

-61.955 

(0.607) 

38.528 

(0.002) 

72.283 

(0.001) 

-38.829 

(0.002) 

195.792 

(0.018) 

Note: (.) contains p-values. 

 

Table (6.23) shows the long-run estimates based on a selected ARDL 

model. In the case of USA, FDIjt, GDPt, GDPjt and ERjt have the positive and 

significant impact on EXPjt. Intercept is positive and insignificant. The 

coefficient of DEXPj is negative and insignificant. In the case of UK, FDIjt and 

GDPjt have the negative and insignificant impact on EXPjt. GDPt and ERjt 

have the positive and significant impact on EXPt. Intercept is positive and 

insignificant. The coefficient of DEXPj is positive and insignificant. In the case 

of UAE, FDIjt has a negative and significant impact on EXPjt at 5% level of 

significance. GDPt, GDPjt and ERjt have the positive and significant impact 

on EXPt. Intercept is positive and significant at 1% level of significance. The 

coefficient of DEXPj is negative and insignificant. 

  

In the case of Germany, FDIjt and GDPt have the positive and 

significant impact on EXPjt. GDPjt has a negative and insignificant impact on 

EXPjt. ERjt has a positive and insignificant impact on EXPjt. Intercept is 

positive and insignificant. The coefficient of DEXPj is positive and significant. 

It is showing a change in the intercept after 1993. In the case of Kuwait, FDIjt 

has a positive and insignificant impact on EXPjt. GDPt, GDPjt and ERjt have 

the positive and significant impact on EXPt. Intercept is positive and 

significant. The coefficient of DEXPj is negative and significant. It is showing 

a change in the intercept after 1994. In the case of Japan, FDIjt and ERjt have 

the positive and significant impact on EXPjt. GDPt has a negative and 

insignificant impact on EXPt. GDPjt has a positive and insignificant impact 

on EXPjt. Intercept is negative and significant. The coefficient of DEXPj is 

positive and significant. It is showing a change in the intercept after 1987. 
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Table 6.24 

Error Correction Model: Dependent Variable is dEXPjt 

Variable USA UK UAE Germany France Kuwait Japan 

dEXPjt-1 
-0.423 

(0.050) 
-- -- -- -- -- 

-0.291 

(0.070) 

dFDIjt 
-0.754 

(0.678) 

0.093 

(0.881) 

0.139 

(0.087) 

-6.203 

(0.041) 

9.523 

(0.021) 

-0.074 

(0.877) 

-2.417 

(0.486) 

dGDPt 
1.298 

(0.244) 

0.475 

(0.291) 

0.551 

(0.226) 

0.374 

(0.464) 

-0.533 

(0.001) 

0.952 

(0.002) 

3.414 

(0.002) 

dGDPjt 
-0.019 

(0.213) 

-0.011 

(0.320) 

-3.99E
-3 

0.821 

-0.104 

(0.023) 

-0.004 

(0.378) 

2.31E
-4

 

0.435 

0.037 

(0.024) 

dERjt 
0.014 

(0.858) 

0.592 

(0.041) 

29.339 

(0.001) 

7.039 

(0.061) 

-0.352 

(0.016) 

0.121 

(0.071) 

-12.528 

(0.131) 

dERjt-1 -- 
0.771 

(0.023) 

-35.412 

(0.014) 
-- -- -- -- 

C 
-15.217 

(0.717) 

7.792 

(0.695) 

-63.402 

(0.239) 

53.539 

(0.085) 

-8.334 

(0.381) 

-7.006 

(0.185) 

-29.356 

(0.045) 

DEXPj 
-18.112 

(0.317) 

4.007 

(0.098) 

-15.951 

(0.314) 

-9.747 

(0.725) 

5.506 

(0.484) 

7.618 

(0.277) 

-38.358 

(0.012) 

ECTjt-1 
-0.142 

(0.067) 

-0.326 

(0.051) 

-0.232 

(0.083) 

-0.382 

(0.006) 

-0.352 

(0.016) 

-0.647 

(0.000) 

0.082 

(0.308) 

Note: (.) contains p-values. C is intercept.  

 

Table (6.24) shows the short-run results with selected ARDL 

specifications. The results of USA show that dEXPjt-1 is negative and 

significant. dFDIjt, C, DEXPj and dGDPjt are negative and insignificant. dGDPt 

is positive and insignificance. The coefficient of ECTjt-1 is negative and 

significance. The short-run relationship exists in the USA export model. In 

the case of UK, dFDIjt, dGDPt, and C are positive and insignificant. dGDPjt 

is negative and insignificant. ERjt, ERjt-1 and DEXPj are the positive and 

significant. The coefficient of ECTt-1 is negative and significant. The short-

run relationship exists in the UK export model. In the case of UAE, dFDIjt 

and dERjt are positive and significant. These variables have the short-run 

positive impact on exports. dGDPt is positive and insignificant. dERjt-1 is 

negative and significant. This variable has the short-run positive impact on 

exports. DEXPj, dGDPjt and C are the negative and insignificant. The 

coefficient of ECTt-1 is negative and significant. So, the short-run relationship 

exists in the UAE export model. In the case of Germany, dFDIjt and dGDPjr 

are negative and significant. These variables have the short-run negative 

impact on exports. DEXPj is negative and insignificant. dGDPt is positive and 

insignificant. C and dERjt are positive and significant. The coefficient of 
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ECTt-1 is negative and significant. So, the short-run relationship exists in the 

Germany export model. 

 

In the case of France, dFDIjt is positive and significant. dGDPt and 

dERt are negative and significant. These variables have a positive and a 

negative short-run impact on exports respectively. DEXPj is positive and 

insignificant. dGDPjt and C are negative and insignificant. The coefficient of 

ECTjt-1 is negative and significant. So, short-run relationship exists in the 

France export model. In the case of Kuwait's model, dFDIjt and C are 

negative and insignificant. dGDPt, dGDPjt and dERjt are the positive and 

significant. These variables have the short-run positive impact on exports. 

DEXPj is positive and insignificant. The coefficient of ECTt-1 is negative and 

significant. So, the short-run relationship exists in the Kuwait export model. 

In the case of Japan, dEXPjt, C and DEXPj are negative and significant. dFDIjt 

and dERt are the negative and insignificant. dGDPt and dGDPjt are the 

positive and significant. These variables have a short-run positive impact on 

exports. The coefficient of ECTt-1 is positive and insignificant. So, the short-

run relationship does not exist in the Japan export model. 

 

Table 6.25 

Diagnostic Tests 

Country 

Serial 

Correlation 

(χ
2
) 

Functional 

Form 

(χ
2
) 

Normality 

(χ
2
) 

Heteroscedasticity 

(χ
2
) 

USA 0.812 (0.687) 0.827 (0.437) 0.012 (0.993) 0.187 (0.829) 

UK 0.620 (0.618) 0.283 (0.729) 0.218 (0.772) 0.729 (0.597) 

UAE 1.729 (0.352) 0.862 (0.428) 1.291 (0.269) 1.381 (0.258) 

Germany 0.926 (0.396) 2.027 (0.283) 1.052 (0.318) 1.927 (0.329) 

France 1.282 (0.273) 1.935 (0.318) 0.927 (0.502) 1.002 (0.321) 

Kuwait 0.182 (0.832) 0.492 (0.792) 0.283 (0.692) 2.519 (0.111) 

Japan 1.428 (0.218) 1.824 (0.391) 0.725 (0.591) 1.725 (0.410) 

Note: (.) contains p-values. 

 

Table (6.25) shows that all values in the tests are greater than 0.1, so 

there is no problem of serial correlation, functional form, normality and 

heteroscedasticity in any country’s export model. 

 

The figure 6.4, in the appendix, shows that CUSUM and CUSUMsq do 

not exceed the critical boundaries at 5% level of significance in case of all 

countries. This means that the models of country-specific export are correctly 

specified, and long-run coefficients are reliable. 
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To check the full version of the gravity model for export and import 

models, the study ignores the problem of unit root and structural break. The 

study uses panel OLS with fixed effect for this purpose. Results are given 

below. 

 

Table 6.26 

Panel OLS 

Intercept FDIjt GDPt GDPjt ERjt DISj 

Dependent variable is IMPjt 

-25.325 

(0.000) 

-0.057 

(0.006) 

0.807 

(0.000) 

1.588 

(0.000) 

0.451 

(0.000) 

-3.88 

(0.000) 

Dependent variable is EXPjt 

-34.089 

(0.000) 

0.095 

(0.035) 

0.946 

(0.000) 

1.564 

(0.000) 

0.411 

(0.000) 

-3.25 

(0.000) 

Note: (.) shows p-value. 

 

Table (6.26) shows that FDIjt has a negative and significant impact on 

imports. The GDP of Pakistan has a positive and significant impact on 

imports. GDPjt has a positive and significant impact on imports. ERjt has a 

positive and significant impact on imports. Distance has a negative and 

significant impact on imports. In the case of export model, FDIjt has a 

positive and significant impact on exports. The GDP of Pakistan has a 

positive and significant impact on exports. GDPjt has a positive and 

significant impact on exports. ERjt has a positive and significant impact on 

exports. Distance has a negative and significant impact on exports.  

 

 

6.3.4  Conclusions 

 

The study uses the gravity model to check the impact of country-

specific FDI on country-specific exports and imports. The study uses ARDL 

and its error correction model to find the long-run and short-run relationships 

among the variables of export and import models without using distance as 

the independent variable for each country separately. Results of country-

specific import models show that long-run and short-run relationships exist in 

the models of USA, UK, UAE, Germany, Kuwait and Japan. Results of 

country-specific export models show that long-run relationships exist in the 

models of USA, UK, UAE, Germany, France, Kuwait and Japan. The short-

run relationships exist in case of USA, UK, UAE, Germany, France and 

Kuwait. 

  

The results of long-run estimates in the country-specific import models 

show that country-specific FDI has a negative and significant impact on 
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country-specific imports in case of USA, UAE, Germany and Japan. So, FDI 

from these countries helps in reducing imports from these countries and 

helping in correcting the balance of payment problem in Pakistan. The results 

of UK and Kuwait are insignificant. The GDP of Pakistan has a positive and 

significant impact on imports from all of these countries. So, rising income 

levels increase the demand for imports. Country-specific GDP has a negative 

and significant impact on imports in case of USA, UK, UAE, Germany and 

Japan. The results show the significant supply condition from these countries. 

Country-specific exchange rates have negative and significant in case of UK 

and Japan. It has positive and significant in the case of UAE and insignificant 

for USA, Germany and Kuwait. 

  

The results of the long-run estimates in the country-specific export 

models show that country-specific FDI has a positive and significant impact 

on country-specific export in case of USA, UAE, Germany, France and 

Japan. Results of France and Japan are insignificant. So, FDI from USA, 

UAE, Germany, France and Japan help in increasing exports to these 

countries and helps in correcting the balance of payment problem in Pakistan. 

The results of UK and Kuwait are insignificant. The GDP of Pakistan has a 

positive and significant impact on exports to USA, UK, UAE, Germany and 

Kuwait. It shows the significant supply side of Pakistani exports to these 

countries. Results of France and Japan are insignificant. Country-specific 

GDP has a positive and significant impact on exports in case of USA, UAE 

and Kuwait. So, rising income levels of these countries increase the demand 

for Pakistan’s exports. Results are insignificant for UK, Germany, France and 

Japan. Country-specific exchange rate has a positive and significant impact 

on exports in case USA, UK, UAE, France, Kuwait and Japan. So, 

depreciation in Pak Rupee increases the Pakistan’s exports to these countries. 

The result of Germany is insignificant. 

  

In the case of panel OLS, country-specific FDI has a negative and 

significant impact on country-specific imports. Pakistan’s GDP has a positive 

and significant impact on imports. Country-specific GDP has a positive and 

significant impact on imports. Country-specific exchange rate has a positive 

and significant impact on imports. Distance has a negative impact on country-

specific imports so it shows that transport cost has a negative impact on 

country-specific imports. Country-specific FDI has a positive and significant 

impact on country-specific exports. Pakistan’s GDP has a positive and 

significant impact on exports. Country-specific GDP has a positive and 

significant impact on exports. Country-specific exchange rate has a positive 

and significant impact on exports. Distance has a negative and impact on 

country-specific exports so it shows that transport cost has a negative impact 

on country-specific exports. 
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6.4 CONCLUSIONS 

 

To check the impact of foreign direct investment on the domestic 

investment, the study uses FDI and financial market development as a 

percentage of GDP and GDP growth rate as independent variables and 

domestic investment as a percentage of GDP as the dependent variable. 

Long-run and short-run relationships exist in the domestic investment model. 

FDI, financial market development and economic growth have the positive 

and significant impact on domestic investment, which elucidates that FDI has 

a complementary effect on domestic investment.  

 

To check the impact of foreign direct investment on tax revenue, the 

study uses tax revenue as a percentage of GDP as dependent variable and FDI 

as a percentage of GDP and GDP per person employed as independent 

variables. FDI and GDP per person employed have the positive and 

significant impact on tax revenue. So, FDI is increasing welfare of Pakistan 

through a contribution to tax revenue. 

 

The study uses the gravity model to check the impact of country-

specific FDI on country-specific exports and country-specific imports. 

Results of country-specific import models show that long-run and short-run 

relationships exist in the models of USA, UK, UAE, Germany, Kuwait and 

Japan. Results of country-specific export models show that long-run 

relationships exist in the models of USA, UK, UAE, Germany, France, 

Kuwait and Japan. The short-run relationships exist in case of USA, UK, 

UAE, Germany, France and Kuwait.  

 

Results of long-run estimates in the country-specific import models 

show that country-specific FDI has a negative and significant impact on 

country-specific imports in case of USA, UAE, Germany and Japan. The 

GDP of Pakistan has a positive and significant impact on imports from these 

countries. Country-specific GDP has a negative and significant impact on 

imports in case of USA, UK, UAE, Germany and Japan. Country-specific 

exchange rates have a negative and significant impact in case of UK and 

Japan and have a positive and significant impact in case of UAE.  

 

Results of long-run estimates in the country-specific export models 

show that country-specific FDI has a positive and significant impact on 

country-specific exports in case of USA, UAE, Germany, France and Japan. 

The GDP of Pakistan has a positive and significant impact on exports to 

USA, UK, UAE, Germany and Kuwait. Country-specific GDP has a positive 

and significant impact on exports in case of USA, UAE and Kuwait. Country-
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specific exchange rate has a positive and significant impact on exports in case 

USA, UK, UAE, France, Kuwait and Japan.  

 

In the case of the panel OLS, country-specific FDI and distance have a 

negative and significant impact on country-specific imports. Pakistan’s GDP, 

Country-specific GDP and Country-specific exchange rate have the positive 

and significant impact on country-specific imports. Country-specific FDI, 

Pakistan’s GDP, Country-specific GDP and Country-specific exchange have 

the positive and significant impact on country-specific exports. Distance has 

a negative and significant impact on country-specific exports.  
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CHAPTER 7 
 

CONSEQUENCES OF FDI ON INCOME INEQUALITY, 

POVERTY AND ENVIRONMENT 
 

 

In this section, the study analyses the impact of FDI on poverty and 

income inequality and carbon dioxide emissions by utilizing the annual time-

series data.  

 

 

7.1 IMPACT OF FDI ON INCOME INEQUALITY 

 

FDI increases the labor productivity in both domestic and foreign 

firms. FDI may increase the productivity and skills in the specific sectors. 

Therefore, FDI may increase wage differences in the different sectors, which 

can result in income inequality (Berman and Machin, 2000). FDI is done 

usually in skill-intensive sectors, and it also raises the skills through training 

and may increase the wage differential and income inequality in skilled and 

unskilled labor force (Feenstra and Hanson, 1995). FDI may create the 

positive spillovers on domestic investments and income of capital owners 

raised due to high profit margins, so FDI may increase the income inequality 

among self-employed business community and labor (Weeks, 1999). Income 

inequalities also depend on the distribution of population in urban and rural 

areas. Most of economic activities are done in an urban area. FDI may 

increase the income levels of urban labor. So, it may increase the income 

inequality between urban and rural labor. As in Pakistan, there is a greater 

population residing in the rural area which may not get benefits of foreign 

investment, so it may contribute to increasing income inequality in Pakistan.  

 

 

7.1.1 Model Specification and Methodology 

 

To analyze the impact of FDI on income inequality, the study uses 

income inequality, measured through GINI coefficient, as dependent variable. 

The study uses FDI, government expenditure on health and education as the 

percentage of GDP and GDP growth rate as independent variables. In 

developing countries, government spending on health is the major source of 

improvement in the health of low income groups and according to efficiency 

wage theories healthy labor may prove more productive and can get higher 

wage. In this way government spending can contribute in reduction of income 

inequality. Similarly, education is considered the main source of skill 
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building and technical training for low income class. Government spending 

on education is the major source of human capital formation in low income 

countries where people have insufficient resources to spend on their 

education. Therefore, government spending on education is main source of 

providing education and skills to the poor people. Skilled and well trained 

labor can get more employment opportunities and access to labor can reduce 

income inequality and in this way government may be an effective source to 

reduce income inequality. The relationship between poverty, health and 

education can also be observed in the health and education standards of rich 

and poor countries. Higher income countries have high life expectancy, lower 

infant mortality rates and a high literacy rate. While poor countries have low 

life expectancy, high infant mortality rate and low literacy rate. So, level of 

government spending on health and education can affect the poverty level 

and income inequality. Secondly, the government also invests in their people 

to attract FDI.  

 

Economic growth usually comes to reduce poverty by increasing per 

capita income and through equal distribution of income and wealth. It would 

be done if the country’s abundant factor of production is being utilized in the 

production process. It can increase poverty if growth comes with high income 

and wealth inequalities. Economic growth with structural change can reduce 

inequality. For example, converting from agriculture to the industrial sector 

can reduce inequality. FDI has a positive impact on economic growth and is 

also helping any country for structural change. FDI is usually done in the 

industrial sector and service sector, which may have been higher productive 

than that of the primary sector. Labor force from the primary sector is also 

trying to get jobs in developed sectors to increase their income levels. So, 

FDI reduces poverty and income inequality by providing employment. It is 

also due to reason that foreign investors usually offer better salaries to the 

domestic work force than domestic employers. FDI is also generating 

competition with domestic enterprises to attract labor. So, domestic 

employers also start to give better wages to labor. Through direct and indirect 

channels, FDI enhances the incomes of poor and can be helpful in reducing 

income inequality. The impact of FDI on income inequality is controversial 

with different arguments, so there is a need to explore it in the economy of 

Pakistan. The study uses FDI, government spending on health and education 

and growth rate simultaneously to check their impact on poverty and income 

inequality. In this section, the study only focuses on income inequality.  

 

Model of the study is following: 

 

    ,  ,  ,t t t tGINI f FDIG GEHEG GR     (7.1)  

 t  1973, 1974, ……,2003 
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where, 

GINIt =  Income inequality measured by GINI coefficient at time t   

FDIGt =  Foreign Direct Investment inflows as a percentage of GDP 

at time t . 

GEHEGt =  Government Expenditure on Education and Health as a 

percentage of GDP at time t . 

GRt =  GDP Growth Rate annual percentage at time t . 

 

At first, the study checks the stationarity of data by applying ADF, PP 

and Ng-Perron unit root test to check the order of integration of variables. 

Then it will be used Zivot-Andrews unit root test to check the stationarity 

with possible break in the data and afterward ARDL cointegration technique 

is applied based on selected lag length for each variable in the model (7.1). 

The study uses the SBC to find the optimum lag length for the equation (7.2). 

To find the cointegration among variables of the model (7.1), the ARDL 

model is as following: 

 

 0 1 1 2 1 3 1t l l t l t l tGINI GINI FDIG GEHEG            

   4 1 1 2
1 0

p q

l t l i t i l i t i
i i

GR GINI FDIG  
 

         

   3 4
0 0

r s

l i t i l i t i l GINI lt
i i

GEHEG GR D 
 

            

           (7.2) 

 

In equation (7.2), the first difference of GINI is the dependent variable. 

The null hypothesis is  0 1 2 3 4:    0l l l lH          and alternate 

hypothesis is  1 2 3 4 0l l l l         which shows the existence of a long-

run relationship in the model, 0l  is a constant and εlt is the error term. DGINI 

is included in equation for a possible structural break and to complete 

information. This is also shown as  / , ,GINIt t t t tF GINI FDIG GEHEG GR . If 

cointegration exists in the model, then long-run and short-run coefficients 

will be calculated. Error correction term can be used to find the short-run 

relationship in the model. The error correction model is following: 
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   1l GINI l t ltD ECT       (6.3) 
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 l  is showing the speed of adjustment from short-run disequilibrium to 

long-run equilibrium. Afterwards, diagnostic tests will be used to check the 

normality, functional form, heteroscedasticity and serial correlation in the 

model. CUSUM and CUSUMsq statistics will be used to ensure the stability 

of the parameters. 

 

 

7.1.2 Data Sources 

 

 Data on FDI as a percentage of GDP, GDP growth rate and 

government expenditure on health and education as a percentage of GDP are 

taken from WDI by World Bank. Data on GINI coefficient
8
 of income 

inequality is taken from Jamal (2004). Data is taken from 1973 to 2003. Data 

is taken from 1973 to 2003 due to non-availability. 

 

 

7.1.3 Empirical Results 

 

The study uses the Augmented Dickey Fuller (ADF), Phillips-Perron 

and Ng-Perron tests to check the unit root problem in all variables in the 

model. Results are given in the table below. 

 

Table 7.1 

Unit Root Tests at Level 

Variable ADF PP 
Ng-Perron 

MZa MZt MSB MPT 

Model Specification: Intercept 

GINIt -0.271(4) 0.126 (8) 1.843 (4) 2.632 1.129 6.428 

FDIGt -2.187(1) -2.185(1) -2.037(0) -0.919 0.451 11.134 

GEHEGt -2.099(1) -2.047(2) -4.584(1) -1.707 0.279 4.471 

GRt -4.945**(1) -5.173**(2) -14.429**(1) -2.707** 0.178* 0.643** 

Model Specification: Intercept and Trend 

GINIt -0.432(2) -0.632 (9) -4.827 (5) 1.968 0.589 8.152 

FDIGt -2.781(0) -2.646(2) -10.867(0) -2.136 0.196 9.297 

GEHEGt -2.125(1) -2.081(2) -7.412(1) -1.905 0.257 12.329 

GRt -5.471**(0) -5.470**(1) -12.328(0) -1.943 0.151* 5.732* 

Note:  * and ** show stationarity of variable at the 0.05 and 0.01 level 

respectively. (.) contains the optimum lag length. 
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Table 7.1 shows that GINIt, FDIGt and GEHEGt are non-stationary at 

the level. GRt is stationary at 1% level of significance with intercept in ADF, 

PP and Ng-Perron (MZa, MZt and MPT) tests, and it is stationary at 5% level 

of significance with Ng-Perron (MSB) test. GRt is stationary with both 

intercept and trend at 1% level of significance with ADF and PP tests, at 5% 

level of significance with Ng-Perron (MPT and MSB) test, and it is non-

stationary with Ng-Perron (MZa and MZt) tests. 

 

Table 7.2 

Unit Root Test: Zivot-Andrews 

Variable k Year of Break   tα Type of Model 

GINIt 2 1985 -0.001 -1.013 C 

FDIGt 
3 1999 -1.252* -4.739 B 

3 1995 -1.523* -5.206 C 

GEHEGt 

1 1984 -0.476 -3.272 A 

0 1991 -0.621 -3.097 B 

0 1988 -0.773 -3.159 C 

GRt 

5 1985 -2.080* -4.486 A 

5 1986 -2.350* -4.624 B 

5 1986 -2.602* -5.058 C 

Note:  * and ** show stationarity of variable at 1% and 5% level of 

significance. k is optimum lag length.  

 

Table (7.2) shows GINIt is non-stationary with a significant break for 

the year 1985 in the both intercept and trend. FDIGt becomes stationary at 

5% level of significance with a significant break in the trend for the year 

1999 and with a significant break for the year 1995 in the both intercept and 

trend. GEHEGt is non-stationary with a significant break for the year 1984 in 

the intercept, with a significant break for the year 1991in the trend, and with a 

significant break for the year 1988 in the both intercept and trend. GRt is 

stationary at 5% level of significance with a significant break for the year 

1985 in the intercept, with the significant break in 1986 in the trend and with 

significant break in 1986 in the both intercept and trend. 
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Table 7.3 

Unit Root Tests at First Difference  

Variables ADF PP 
Ng-Perron 

MZa MZt MSB MPT 

Model Specification: Intercept 

dGINIt -4.173**(4) -8.218**(8) -19.534**(6) -8.732** 0.032** 0.049** 

dFDIGt -8.222**(1) -9.079**(2) -13.239*(1) -2.517* 0.190* 2.063* 

dGEHEGt -7.627**(2) -7.598**(1) -13.849**(0) -2.611** 0.189* 1.825* 

dGRt -6.732**(1) -8.726**(3) -14.273**(1) -3.173** 0.097** 0.662** 

Model Specification: Intercept and Trend 

dGINIt -5.863**(3) -4.843**(4) -17.732*(1) -2.373* 0.109* 2.119* 

dFDIGt -8.604**(1) -9.402**(2) -24.319**(0) -4.445** 0.148* 5.594* 

dGEHEGt -7.494**(2) -7.494**(1) -19.956**(0) -2.913* 0.180* 5.474* 

dGRt -6.632**(1) -6.832**(2) -17.843**(0) -3.157** 0.103** 5.183** 

Note:  * and ** show stationarity at 5% and 1% level of significance.  

(.) contains optimum lag length. 

 

Table (7.3) shows that dGINIt is stationary at 1% level of significance 

in all tests except Ng-Perron (MZa, MZt and MSB) test with both intercept and 

trend in which it is stationary at 5% level of significance. dFDIGt is 

stationary at 1% level of significance in ADF and PP tests and stationary at 

5% level of significance with Ng-Perron tests with intercept. It is stationary at 

1% level of significance in ADF, PP and Ng-Perron (MZa and MZt) tests with 

both intercept and trend and stationary at 5% level of significance in Ng-

Perron (MSB and MPT) tests. dGEHEGt is stationary at 1% level of 

significance in ADF and PP tests and stationary at 5% level of significance 

with Ng-Perron (MZa and MZt) tests with intercept and stationary at 5% with 

Ng-Perron (MSB and MPT). It is stationary at 1% level of significance in 

ADF, PP and Ng-Perron (MZa) tests with both intercept and trend and 

stationary at 5% with Ng-Perron (MZt, MSB and MPT) tests. GRt is stationary 

at 1% level of significance with all tests. There is evidence for a mix order of 

integration I(0) and I(1). So, ARDL model is suitable to apply here. The 

study finds the optimum lag length for the ARDL model by using SBC and 

then includes dummy variable DGINI in the ARDL model to complete the 

information in the model. Optimum lag length is 2 for dGINIt, 0 for dFDIGt,0 

for dGEHEGt and 2 for dGRt. The study selects the year 1985 for break 

period and put 0 from 1972 to 1985 and 1 afterward in DGINI. The calculated 

F-statistic for the selected ARDL model is given in table (7.4).  
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Table 7.4 

ARDL Bound Test: Using ARDL(2,0,0,2) 

VARIABLES 

(when taken as 

a dependent) 
F-Statistic 

At 0.05 At 0.01 

I(0) I(1) I(0) I(1) 

D(GINIt) 7.737** 4.535 5.415 6.428 7.505 

** Means at 1%, 5% significant levels reject the null hypotheses of no 

cointegration  

*  Means at 5% significant level reject the null hypotheses of no 

cointegration  

 

Table (7.4) shows that F-statistic is 7.737. It is greater than the upper 

bound value at 1% level of significance. So, the null hypothesis of no 

cointegration is rejected of no cointegration, alternate hypothesis of 

cointegration is accepted and a long-run relationship exists in the model.  

 

Table 7.5 

Long-Run Results: Dependent Variable is GINIt 

Regressor Parameter S. E. t-Statistic P-value 

FDIGt 1.899* 0.974 1.951 0.062 

GRt 0.056 0.144 0.386 0.703 

GEHEGt -3.176*** 0.837 -3.795 0.000 

C 31.272*** 2.186 14.306 0.000 

DGINI 5.307*** 0.793 6.694 0.000 

Note:  *, ** and *** show statistically significance of parameters at the 

0.10, 0.05 and 0.01 respectively. S. E. is the standard error. C is 

intercept. 

 

Table (7.5) shows the long-run estimates based on a selected ARDL 

model. The coefficient of FDIGt is positive and significant at 10% level of 

significance. So, FDI has a positive and significant impact on GINI 

coefficient and enhancing income inequality. The coefficient of GRt is 

positive and insignificant. The coefficient of GEHEGt is negative and 

significant. So, government expenditure on health and education is helping in 

reducing income inequality. Intercept is positive and significant. The 

coefficient of DGINI is positive and significant. It shows the change in the 

intercept after the year 1986. 

 



 99 

Table 7.6 

Error Correction Model: Dependent Variable is dGINIt 

Regressor Parameter S. E. t-Statistic P-value 

dGINIt-1 0.994** 0.393 2.527 0.016 

dFDIGt 0.026 0.077 0.330 0.744 

dGEHEGt -0.084 0.587 -0.143 0.887 

dGRt 0.031 0.103 0.302 0.765 

dGRt-1 0.189* 0.105 -1.803 0.084 

C 3.667*** 1.112 3.616 0.000 

DGINI 0.367*** 0.112 3.262 0.000 

ECTt-1 -0.317** 0.119 -2.659 0.014 

Note: *, ** and *** show statistically significance of parameters at the 0.10, 

0.05 and 0.01 respectively. S. E. is the standard error. C is intercept. 

 

Table (7.6) shows that coefficients of dFDIGt, dGEHEGt and dGRt are 

statistically insignificant. The coefficients of dGINIt-1 and dGRt-1 are 

significant at 5% and 10% respectively. So, the previous year income 

inequality is increasing the next year income inequality, and previous year 

GDP growth is helping in reducing income inequality. The coefficient of 

ECTt-1 is negative and significant. It is showing the short-run relationship in 

the model. The speed of adjustment is 31.7% in a year.  

 

Table 7.7 

Diagnostic Tests 

 LM version P-value 

Serial Correlation (χ
2
) 2.014 0.171 

Functional Form (χ
2
) 2.537 0.111 

Normality (χ
2
) 1.254 0.231 

Heteroscedasticity (χ
2
) 0.127 0.722 

 

Results of the table (7.7) show that p-values of serial correlation, 

functional form, normality and heteroscedasticity test are greater than 0.1. So, 

there is no problem of serial correlation, functional form, normality and 

heteroscedasticity in the model. 

 

Figure (7.1), in the appendix, shows CUSUM and CUSUMsq tests. 

Figures show that CUSUM and CUSUMsq do not exceed the critical 

boundaries at 5% level of significance. This means the model of income 

inequality is correctly specified and long-run coefficients are reliable. 
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7.1.4  Conclusions 
 

To check the impact of foreign direct investment on the income 

inequality, the study uses FDI and government expenditure on health and 

education as a percentage of GDP and GDP growth rate as independent 

variables. The study uses ARDL cointegration technique and its error 

correction model to check the long-run and short-run relationships. Results of 

the income inequality model show that long-run relationship and short-run 

relationship exist in the income inequality model. FDI has a positive and 

significant impact on the income inequality. GDP growth rate does not have a 

significant impact on the income inequality. Government expenditure on 

health and education is helping in reducing the income inequality. 

 

 

7.2  IMPACT OF FDI ON POVERTY 

 

FDI is a vital source of development through filling the gap between 

desired investment and domestic savings (Todaro and Smith, 2003). FDI 

could help in breaking the vicious circle of poverty (Hayami, 2001) and its 

impact depended on recipient country’s policies, quality of the labor market, 

level of investment and economic environment (Mayne, 1997). The impact of 

FDI on poverty also depends on the location of FDI either it is done in 

backward areas and helps in poverty reduction in that area or in a 

comparatively developed area of the country. FDI is increasing economic 

growth and economic activities so it increases the overall income of people in 

a country so it could help in reducing poverty of a country.  

 

 

7.2.1 Model Specification and Methodology 

 

To analyze the impact of FDI on poverty, the study uses head count 

ratio, proxy for poverty, as dependent variable. The study uses FDI, 

government expenditure on health and education as the percentage of GDP 

and GDP growth rate as independent variables. In developing countries, 

government spending on health is the major source of improvement in the 

health of low income groups and according to efficiency wage theories 

healthy labor may prove more productive and can get higher wage. In this 

way government spending can contribute in reduction of poverty. Similarly, 

education is considered the main source of skill building and technical 

training for low income class. Skilled and well trained labor can get more 

employment opportunities and access to labor can reduce their poverty.  
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 Economic growth may reduce poverty by increasing per capita income. 

It would be done if the country’s abundant factor of production is being 

utilized in the production process. It may increase poverty if growth comes 

with high income and wealth inequalities. Economic growth with structural 

change can reduce poverty. For example, converting from agriculture to the 

industrial sector can reduce poverty. FDI may also reduce poverty by 

providing employment. 

 

Model of the study is following: 

 

      ,  ,   ,t t t tPOV f FDIG GEHEG GR     (7.4)  

 t  1973, 1974, ……,2003 

 

where, 

POVt =  Poverty measured by head count ratio at time t .  

FDIGt =  Foreign Direct Investment inflows as a percentage of 

GDP at time t . 

GEHEGt =  Government Expenditure on Education and Health as 

a percentage of GDP at time t . 

GRt =  GDP Growth Rate annual percentage at time t . 

 

At first, the study checks the stationarity of data by applying ADF, PP 

and Ng-Perron unit root test to check the order of integration of variables. 

Then, it uses Zivot-Andrews unit root test to check stationarity with a 

possible break in the data and afterwards ARDL cointegration technique is 

applied based on selected lag length for each variable in the model (7.4). The 

study uses the SBC to find the optimum lag length for the equation (7.5). To 

find the cointegration among variables of the model (7.4), ARDL model is 

following: 
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i i
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   3 4
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r s

m i t i m i t i l POV mt
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           (7.5) 

 

In equation (7.5), the first difference of POV is the dependent  

variable. The null hypothesis is  0 1 2 3 4:    0m m m mH          and 

alternate hypothesis is  1 2 3 4  0m m m m         which shows the 

existence of a long-run relationship in the model, 0m  is a constant and mt   
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is the error term. POVD  is included in equation for a possible structural  

break and to complete information. This is also shown as 

 / , ,POVt t t t tF POV FDIG GEHEG GR . If cointegration exists in the model, 

then long-run and short-run coefficients will be calculated. Error correction 

term can be used to find the short-run relationship in the model. The error 

correction model is following: 
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  1l POV m t mtD ECT          (7.6) 

 

 m  is showing the speed of adjustment from short-run disequilibrium 

to long-run equilibrium. Afterwards, diagnostic tests will be used to check the 

normality, functional form, heteroscedasticity and serial correlation in the 

model. CUSUM and CUSUMsq statistics will be used to ensure the stability 

of the parameters. 

 

 

7.2.2 Data Sources  

 

Data on Poverty
9
 is taken from Jamal (2004). Data on FDI and 

government expenditure on health and education as a percentage of GDP and 

GDP growth rate are taken from WDI by World Bank. Data is taken from 

1973 to 2003.  

 

 

7.2.3 Empirical Results 

 

 The study uses the Augmented Dickey Fuller (ADF), Phillips-Perron 

and Ng-Perron tests to check the unit root problem in all variables in the 

model. Results are given in the table (7.8). 

 



 103 

Table 7.8 

Unit Root Tests at Level 

Variable ADF PP 
Ng-Perron 

MZa MZt MSB MPT 

Model Specification: Intercept 

POVt -1.257(0) -2.125 (1) -0.205 (0) -0.148 0.723 30.978 

FDIGt -2.187(1) -2.185(1) -2.037(0) -0.919 0.451 11.134 

GEHEGt -2.099(1) -2.047(2) -4.584(1) -1.707 0.279 4.471 

GRt -4.945**(1) -5.173**(2) -14.429**(1) -2.707** 0.178* 0.643** 

Model Specification: Intercept and Trend 

POVt -2.310(0) -2.331 (0) -6.682(0) -0.889 0.529 11.764 

FDIGt -2.781(0) -2.646(2) -10.867(0) -2.136 0.196 9.297 

GEHEGt -2.125(1) -2.081(2) -7.412(1) -1.905 0.257 12.329 

GRt -5.471**(0) -5.470**(1) -12.328(0) -1.943 0.151* 5.732* 

Note: * and ** show stationarity of variables at the 0.05 and 0.01 level 

respectively. (.) contains the optimum lag length. 

 

Table (7.8) shows that POVt, FDIGt and GEHEGt are non-stationary at 

the level. GRt is stationary at 1% level of significance with intercept in ADF, 

PP and Ng-Perron (MZa, MZt and MPT) tests, and it is stationary at 5% level 

of significance with Ng-Perron (MSB) test. GRt is stationary with both 

intercept and trend at 1% level of significance with ADF and PP tests, at 5% 

level of significance with Ng-Perron (MPT and MSB) tests, and it is non-

stationary with Ng-Perron (MZa and MZt) tests.  

 

Table 7.9 

Unit Root Test: Zivot-Andrews 

Variable k Year of Break   tα Type of Model 

POVt 
1 1987 -0.497 -2.839 B 

1 1986 -0.439 -2.691 C 

FDIGt 
3 1999 -1.252* -4.739 B 

3 1995 -1.523* -5.206 C 

GEHEGt 

1 1984 -0.476 -3.272 A 

0 1991 -0.621 -3.097 B 

0 1988 -0.773 -3.159 C 

GRt 

5 1985 -2.080* -4.486 A 

5 1986 -2.350* -4.624 B 

5 1986 -2.602* -5.058 C 

Note: * and ** show stationarity at 0.05 and 0.01 respectively. k  is optimum 

lag length.  
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Table (7.2) shows POVt is non-stationary with a significant break for 

the year 1987 in the trend and with a significant break in the both intercept 

and trend for the year 1986. FDIGt becomes stationary at 5% level of 

significance with a significant break for the year 1999 in the trend, and with a 

significant break for the year 1995 in the both intercept and trend. GEHEGt is 

non-stationary with a significant break for the year 1984 in the intercept, with 

a significant break for the year 1991 in the trend, and with a significant break 

for the year 1988 in the both intercept and trend. GRt is stationary at 5% level 

of significance with the significant break for a year 1985 in the intercept, with 

a significant break for the year 1986 in the trend, and with a significant break 

for the year 1986 in the both intercept and trend. 

 

Table 7.10 

Unit Root Tests at First Difference  

Variables ADF PP 
Ng-Perron 

MZa MZt MSB MPT 

Model Specification: Intercept 

dPOVt -4.099**(0) -4.083**(2) -13.289**(0) -2.578* 0.194* 1.844** 

dFDIGt -8.222**(1) -9.079**(2) -13.239*(1) -2.517* 0.190* 2.063* 

dGEHEGt -7.627**(2) -7.598**(1) -13.849**(0) -2.611** 0.189* 1.825* 

dGRt -6.732**(1) -8.726**(3) -14.273**(1) -3.173** 0.097** 0.662** 

Model Specification: Intercept and Trend 

dPOVt -8.604**(1) -9.402**(2) -24.319**(0) -4.445** 0.148* 5.594* 

dFDIGt -7.494**(2) -7.494**(1) -19.956**(0) -2.913* 0.180* 5.474* 

dGEHEGt -6.632**(1) -6.832**(2) -17.843**(0) -3.157** 0.103** 5.183** 

dGRt -6.632**(1) -6.832**(2) -15.843**(0) -3.157** 0.103** 5.183** 

Note: * and ** show stationarity of variables at the 0.05 and 0.01 level 

respectively. (.)contains the optimum lag length. 

 

Table (7.10) shows that dPOVt is stationary at 1% level of significance 

in all tests except Ng-Perron (MZt and MSB) test with intercept in which it is 

stationary at 5% level of significance. dPOVt is stationary at 1% level of 

significance in all tests except Ng-Perron (MSB and MPT) test with both 

intercept and trend in which it is stationary at 5% level of significance. 

dFDIGt is stationary at 1% level of significance in ADF and PP tests and 

stationary at 5% level of significance with Ng-Perron tests with intercept. It is 

stationary at 1% level of significance in ADF, PP and Ng-Perron (MZa and 

MZt) tests with both intercept and trend and stationary at 5% level of 

significance in Ng-Perron (MSB and MPT) tests. dGEHEGt is stationary at 

1% level of significance in ADF and PP tests and stationary at 5% level of 

significance with Ng-Perron (MZa and MZt) tests with intercept and stationary 

at 5% with Ng-Perron (MSB and MPT). It is stationary at 1% level of 
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significance in ADF, PP and Ng-Perron (MZa) tests with both intercept and 

trend and stationary at 5% with Ng-Perron (MZt, MSB and MPT) tests. GRt is 

stationary at 1% level of significance with all tests. There is evidence for a 

mix order of integration I(0) and I(1). So, ARDL model is suitable to apply 

here. The study finds the optimum lag length for ARDL model by using SBC 

and then includes dummy variable DPOV in the ARDL model to complete the 

information in the model. Optimum lag length is 1 for dPOVt, 2 for dFDIGt, 0 

for dGEHEGt and 0 for dGRt. The study selects the year 1986 for break 

period and put 0 from 1972 to 1986 and 1 afterward in DPOV. The calculated 

F-statistic for the selected ARDL model is given in table (7.11). 

 

Table 7.11 

ARDL Bound Test: Using ARDL(1,2,0,0) 

VARIABLES 

(when taken as a 

dependent) 

F-Statistic 
At 0.05 At 0.01 

I(0) I(1) I(0) I(1) 

d(POVt) 8.542** 4.535 5.415 6.428 7.505 

** Means at 1% significant level reject the null hypotheses of no cointegration 

* Means at 5% significant level reject the null hypotheses of no cointegration 

 

Table (7.11) shows that F-statistic is 8.542. Which is greater than the 

upper bound value and the null hypothesis of no cointegration is rejected at 

1% level of significance, and it is an evidence for a long-run relationship in 

the model. 

 

Table 7.12 

Long-Run Results: Dependent Variable is POVt 

Regressor Parameter S. E. t-Statistic P-value 

FDIGt -2.316** 1.099 -2.106 0.045 

GEHEGt -3.042*** 0.899 -3.381 0.002 

GRt -0.321* 0.171 -1.881 0.072 

C 25.781** 12.376 2.083 0.049 

DPOV 5.797*** 0.884 6.557 0.000 

Note:  *, ** and *** show statistically significance of parameters at the 0.10, 

0.05 and 0.01 respectively. S. E. is the standard error. C is intercept.  

 

Table (7.12) shows that the coefficient of FDIGt is negative and 

significant. So, FDI is helping in reducing the poverty level. In the section 

7.1.4, FDI is increasing income inequality. However, its overall effect on 

poverty is acceptable, which is due to increasing overall income levels. The 

coefficient of GEHEGt and dGRt are negative and significant at 1% and 10% 

respectively. So, government expenditure on health and education and GDP 
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growth rate is helpful in reducing the poverty level. Intercept (C) is positive 

and significant at 5% level of significance. The coefficient of DPOV is positive 

and significant at 1% level of significance. It is showing the change of 

intercept after the year 1986.  

 

Table 7.13 

Error Correction Model: Dependent Variable is dPOVt 

Regressor Parameter S. E. t-Statistic P-value 

dFDIGt -1.453 1.129 -1.1286 0.210 

dFDIGt-1 -2.437 1.396 -1.746 0.093 

dGEHEGt 0.651 0.568 1.146 0.267 

dGRt -0.321 0.171 -1.881 0.071 

C 0.339 0.071 4.797 0.000 

DPOV 0.643 3.937 0.163 0.872 

ECTt-1 -0.273 0.127 -2.172 0.039 

Note: *, ** and *** show statistically significance of parameters at the 0.10, 

0.05 and 0.01 respectively. S. E. is the standard error. C is intercept.  

 

Table (7.13) shows that coefficients of dFDIGt, dGEHEGt and DPOV 

are statistically insignificant. The coefficients of dFDIGt-1, dGRt and C are 

significant at 10%, 10% and 1% respectively. Results show that dGRt and 

lagged value of dFDIGt are helping in reducing poverty levels in the short-

run. The coefficient of ECTt-1 is negative and significant at 5% level of 

significance. It is showing the short-run relationship in the model and also 

showing the speed of adjustment from short-run disequilibrium to long-run 

equilibrium in 27.3% in a year. 

 

Table 7.14 

Diagnostic Tests 

 LM version P-value 

Serial Correlation (χ
2
) 1.332 0.248 

Functional Form (χ
2
) 0.132 0.716 

Normality (χ
2
) 2.817 0.245 

Heteroscedasticity (χ
2
) 0.190 0.663 

 

The study uses Breusch-Godfrey serial correlation test for detection of 

serial correlation in the ARDL model. Breusch-Pagan heteroscedasticity test 

is used to detect the problem of heteroscedasticity. Ramsey RESET test is 

used to ensure the specification of model (functional form). Jarque-Bera test 

is used to check the normality of model. Results of the table (7.14) show that 
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all p-values are greater than 0.1, so there is no problem of serial correlation, 

functional form, normality and heteroscedasticity in the model. 

 

Figures (7.2), in the appendix, show CUSUM and CUSUMsq test 

below. Figures show that CUSUM and CUSUMsq do not exceed the critical 

boundaries at 5% level of significance. This means the model of poverty is 

correctly specified and long-run coefficients are reliable. 

 

 

7.2.4 Conclusions 

 

To check the impact of foreign direct investment on poverty, the study 

uses FDI and government expenditure on health and education as a 

percentage of GDP and GDP growth rate as independent variables and head 

count ratio, proxy for poverty, as the dependent variable. The study uses 

ARDL cointegration technique and its error correction model to check the 

long-run and short-run relationships respectively. Results of the poverty 

model show the existence of the long-run and short-run relationships. FDI, 

government expenditure on health and education and GDP growth rate have a 

negative and significant impact on poverty. So, these are helping in reducing 

the poverty level. 

 

 

7.3 IMPACT OF FDI ON CARBON DIOXIDE EMISSIONS 

 

Foreign direct investment can have three kinds of effects on 

environmental quality of developing countries. First is a scale effect, which 

may be positive if there is economic growth and there has been a demand for 

environmental goods, which may help in tackling the environmental 

problems. The negative scale effect may occur when a country experiences 

economic growth without considering environmental management and 

regulations. Second is a technological effect which may positive when 

foreign investors use environmental friendly technology and also have 

spillovers on domestic investment through competition. Third is the policy 

effect which may be positive if the host government makes tighter regulations 

for the protection of the environment and also enforces the foreign investors 

to follow such regulations. The negative policy effect may occur when there 

is competition among developing countries to attract FDI and host 

government relaxes the environmental regulations for FDI. 

 



 108 

7.3.1 Model Specification and Methodology 

 

To find the impact of FDI on the environment, the study uses carbon 

dioxide emissions as a percentage of GDP as dependent variable and uses 

FDI and manufacturing value added as a percentage of GDP and population 

density as independent variables. FDI is usually done in those countries 

where there are fewer environmental laws to save the cost of production. FDI 

is done in the manufacturing sector as well. So, these variables 

simultaneously may affect the environment of a country. Population growth 

and its density are responsible for environmental degradation. As population 

rises, the demand for energy and fuel, demand for industrial goods and 

transportation may also rise. Secondly, better employment opportunities may 

attract the labor to migrate from rural to urban areas. It may increase the 

population density and economic activities in urban areas. FDI, 

manufacturing value added and population density are interlinked variables. 

So, the study uses these variables simultaneously to check their impact on 

carbon dioxide emissions.  

 

Model of the study is following: 

 

     ,   ,  ,t t t tCOG f FDIG PD MVAG     (7.7)  

 t  1972, 1973, ……2008 

 

where, 

COGt =  Carbon Dioxide Emissions in as a percentage of GDP at 

time t . 

 FDIGt =  Foreign Direct Investment inflows as a percentage of GDP 

at time t . 

PDt =  Population Density, people per square KM at time t . 

MVAGt =  Manufacturing Value Added as a percentage of GDP at 

time t . 

 

At first, the study checks the stationarity of data by applying ADF, PP 

and Ng-Perron unit root test to check the order of integration of variables, 

then uses Zivot-Andrews unit root test for a possible break in the data and 

afterward ARDL cointegration technique is applied based on selected lag 

length for each variable in the model (7.7). The study uses the SBC to find 

the maximum relevant lag length for the equation (7.8). To find the 

cointegration among variables of the model (7.7), the ARDL model is as 

following: 
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           (7.8) 

 

In equation (7.8), the first difference of tCOG  is the dependent 

variable. The null hypothesis is  0 1 2 3 4: 0o o o oH          and alternate 

hypothesis is  1 2 3 04  0o o o         which shows the existence of  

a long-run relationship in the model, 0o  is a constant and εot is the error 

term. COGD  is included in equation for a possible structural break and  

to complete information in the model. This is also shown as 

 / , ,COGt t t t tF COG FDIG PD MVAG . If cointegration exists in the model, 

then long-run and short-run coefficients will be calculated. Error correction 

term can be used to find the short-run relationship in the model. The error 

correction model is following: 

 

  1 2
1 0

p q

t o o i t i o i t i
i i

COG COG FDIG 
 

         
   

   
3 4

0 0

r s

o i t i o i t i
i i

PD MVAHG 
 

      
 

   1o COG o t otD ECT          (7.9) 

 

 o  is showing the speed of adjustment from short-run disequilibrium to 

long-run equilibrium. Afterwards, diagnostic tests will be used to check the 

normality, functional form, heteroscedasticity and serial correlation in the 

model. CUSUM and CUSUMsq statistics will be used to ensure the stability 

of the parameters. 

 

 

7.3.2 Data Source 

 

Data on carbon dioxide emissions
10

, manufacturing value added and 

FDI as a percentage of GDP and population density
11

 is taken from WDI by 

World Bank. Data is taken from 1972 to 2008. 

 



 110 

7.3.3 Empirical Results  

 

The study uses the Augmented Dickey Fuller (ADF), Phillips-Perron 

and Ng-Perron tests to check the unit root problem in all variables in the 

model. Results are given in the table below. 

 

Table 7.15 

Unit Root Tests at Level 

Variable ADF PP 
Ng-Perron 

MZa MZt MSB MPT 

Model Specification: Intercept 

COGt 0.281(1) 0.406(5) 1.569(1) 1.707 1.088 9.999 

FDIGt -2.051(1) -2.014(2) -0.239(1) -0.143 0.601 23.324 

PDt 1.842(2) 1.623(4) 0.872(1) 2.274 3.652 12.724 

MVAGt -1.287(0) -1.742(1) -5.568(1) -1.251 0.275 5.447 

Model Specification: Intercept and Trend 

COGt -2.992(0) -2.875(1) -10.321(1) -2.269 0.219 8.838 

FDIGt -2.309(0) -3.121(3) -11.863(1) -1.499 0.202 7.866 

PDt 2.625(3) 2.623(5) -6.628(1) -1.524 0.528 11.273 

MVAGt -2.647(0) -1.561(1) -1.282(0) -1.041 0.512 5.189 

Note:  * and ** show stationarity at the 0.05 and 0.01 level respectively. 

 (.) contains the optimum lag length. 

 

 Table (7.15) shows that all variables of the model are non-stationary at 

the level with all tests.  

 

Table 7.16 

Unit Root Test: Zivot-Andrews 

Variable k Year of Break   tα Type of Model 

COGt 

0 1979 -0.769 -4.154 A 

3 1981 -1.098 -4.478 B 

0 1979 -0.877 -4.065 C 

FDIGt 
1 1999 -0.616* -4.484 B 

3 1995 -1.710* -5.162 C 

PDt 4 1998 -0.146 -3.602 A 

MVAGt 
4 1997 -0.818 -3.716 A 

4 1981 -0.508 -3.511 C 

Note:  * and ** show stationarity at the 0.05 and 0.01 level respectively. 

 k is optimum lag length.  

  

Table (7.16) shows that COGt is non-stationary with a significant 

structural break for the year 1979 in the intercept, a significant break for the 



 111 

year 1981 in the trend and a significant break for the year 1979 in the both 

intercept and trend. FDIGt becomes stationary with a significant structural 

break for the year 1999 in the trend and significant break for the year 1995 in 

the both intercept and trend. PDt is non-stationary with a significant structural 

break for the year 1998 in the intercept. MVAGt is non-stationary with a 

significant structural break for the year 1997 in the intercept and significant 

break for the year 1981 in the both intercept and trend.  

 

Table 7.17 

Unit Root Tests at First Difference 

Variable ADF PP 
Ng-Perron 

MZa MZt MSB MPT 

Model Specification: Intercept 

dCOGt -8.246**(1) -8.254**(2) -13.999**(0) -2.642** 0.189* 1.763** 

dFDIGt -8.730**(1) -10.246**(4) -14.424**(1) -2.675** 0.185* 0.739** 

dPDt -3.121*(1) 3.181**(2) -8.326*(1) -2.172* 0.194* 2.182* 

dMVAGt -4.928**(1) -4.897**(2) -15.836**(1) -2.772** 0.173** 1.703** 

Model Specification: Intercept and Trend 

dCOGt -8.170**(0) -8.153**(1) -18.498*(0) -3.586** 0.152* 4.818* 

dFDIGt -7.295**(1) -11.653**(4) -30.489**(1) -3.899** 0.128** 3.019** 

dPDt -3.481*(1) -3.782*(3) -19.625*(1) -3.182** 0.149* 5.412* 

dMVAGt -5.007**(1) -4.977**(2) -18.865*(0) -3.791** 0.145* 4.488* 

Note: * and ** show stationarity at the 0.05 and 0.01 level respectively.  

 (.) contains the optimum lag length. 

  

Table (7.17) shows that dCOGt is stationary at 1% level of significance 

in ADF, PP and Ng-Perron (MZa, MZt and MPT) tests and at 5% in Ng-

Perron (MSB) test with intercept. dCOGt is stationary at 1% level of 

significance in ADF, PP and Ng-Perron (MZt and MPT) tests and at 5% in 

Ng-Perron (MZa and MSB) tests with both intercept and trend. dFDIGt is 

stationary at 1% level of significance in ADF, PP and Ng-Perron (MZt) tests 

and at 5% in Ng-Perron (MZt, MSB and MPT) tests with intercept. dFDIGt is 

stationary at 1% level of significance in ADF, PP and Ng-Perron (MZt) tests 

and at 5% in Ng-Perron (MZa, MSB and MPT) tests with both intercept and 

trend. dPDt is stationary at 1% level of significance in PP tests and at 5% in 

ADF and Ng-Perron (MZa, MZt, MSB and MPT) tests with intercept. dPDt is 

stationary at 1% level of significance in Ng-Perron (MZt) tests and at 5% in 

ADF, PP and Ng-Perron (MZa, MSB and MPT) tests with both intercept and 

trend. dMVAGt is stationary at 1% level of significance in all tests with 

intercept. dPDt is stationary at 1% level of significance in ADF, PP and Ng-

Perron (MZt) tests and at 5% in Ng-Perron (MZa, MSB and MPT) tests with 

both intercept and trend. There is the evidence for a mix order of integration 
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I(0) and I(1). So, ARDL model is suitable to apply here. The study finds the 

optimum lag length for ARDL model by using SBC and then includes 

dummy variable DCOG in the ARDL model to complete the information in the 

model. Optimum lag length is 2 for dCOGt, 2 for dFDIGt, 1 for dPDt and 1 

for dMVAGt. The study selects the year 1979 for break period and puts 0 

from 1972 to 1979 and 1 afterward in DCOG. The calculated F-statistic for the 

selected ARDL model is given in table (7.18). 

 

Table 7.18 

 ARDL Bound Test Using ARDL(2,2,1,1) 

VARIABLES 

(when taken as a 

dependent) 

F-Statistic 

At 0.05 At 0.01 

I(0) I(1) I(0) I(1) 

D(COGt) 10.524** 4.433 5.245 6.328 7.408 

** Means at 5% significant level reject the null hypotheses of no cointegration  

* Means at 10% significant level reject the null hypotheses of no cointegration  

 

Table 7.18 shows that F-statistic is 10.524. It is greater than upper 

bound both at 1% level of significance, so the null hypothesis of no 

cointegration is rejected and the alternate hypothesis of cointegration is 

accepted. The long-run relationships exist among variables of the model. 

 

Table 7.19 

Long-Run Results: Dependent Variable is COGt 

Regressor Parameter S. E. t-Statistic P-value 

FDIGt 5.328* 2.661 2.002 0.057 

PDt 1.727*** 0.264 6.543 0.000 

MVAGt 1.772* 1.005 1.764 0.091 

C 32.515*** 4.809 6.762 0.000 

DCOG 7.694*** 1.924 3.998 0.000 

Note: *, ** and *** show statistically significance of parameters at the 0.10, 

0.05 and 0.01 respectively. S. E. is the standard error. C is intercept. 

 

Table (7.19) shows that the coefficients of FDIGt, PDt and MVAGt are 

positive and statistically significant at 10%, 1% and 10% respectively. FDI, 

population density and manufacturing value added, significantly contribute in 

carbon dioxide emissions. Intercept is positive and significant. Coefficient of 

DCOG is positive and significant at 1% level of significance. So, intercept has 

changed after the year 1979. 
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Table 7.20 

Error Correction Model: Dependent Variable is dCOGt 

Regressor Parameter S. E. t-Statistic P-value 

dCOGt-1 0.339* 0.169 -2.003 0.056 

dFDIt 0.861 1.712 0.503 0.619 

dFDIt-1 -3.543* 2.009 -1.764 0.090 

dMVAt 1.398* 0.753 1.858 0.075 

dPDt 1.538** 0.464 3.315 0.003 

C 5.471* 2.872 1.905 0.067 

DCOG 0.612** 0.241 2.536 0.018 

ECTt-1 -0.124 0.080 -1.553 0.133 

Note:  *, ** and *** show statistically significance of parameters at the 0.10, 

0.05 and 0.01 respectively. S. E. is the standard error. 

  

Table (7.20) shows that coefficients of all differenced variables at 

specified lags are statistically significant except dFDIGt. The coefficient of 

ECTt-1 is negative and statistically insignificant. So, there is no evidence for 

short-run relationship among the variables in the model. 

 

Table 7.21 

Diagnostic Tests 

 LM version P-value 

Serial Correlation (χ
2
) 0.354 0.552 

Functional Form (χ
2
) 2.267 0.132 

Normality (χ
2
) 1.678 0.209 

Heteroscedasticity (χ
2
) 2.117 0.146 

 

Results of the table (7.21) show that P-values of serial correlation, 

functional form, normality and heteroscedasticity are greater than 0.1, so 

there is no problem of serial correlation, functional form, normality and 

heteroscedasticity. 

 

Figures (7.3), in appendix, CUSUM and CUSUMsq test below. Figures 

show that CUSUM and CUSUMsq do not exceed the critical boundaries at 

5% level of significance. This means the model of the environment is 

correctly specified and long-run coefficients of the regressors are reliable. 
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7.3.4 Conclusions 

 

To check the impact of foreign direct investment on carbon dioxide 

emissions, study uses FDI and manufacturing value added as a percentage of 

GDP and population density as independent variables and carbon dioxide 

emissions as the dependent variable. The study uses ARDL cointegration 

technique and its error correction model to check the long-run and short-run 

relationships. The long-run relationship exists in environment model, and the 

short-run relationship does not exist in the model. FDI, population density 

and manufacturing value added, have the positive impact on carbon dioxide 

emissions. Results give evidence that all variables in the environment model 

contribute the pollution in Pakistan and are also becoming the cause of global 

warming. 

 

 

7.4 CONCLUSIONS 

 

To check the impact of foreign direct investment on income inequality, 

the study uses FDI as a percentage of GDP, government expenditure on 

health and education as a percentage of GDP and GDP growth rate as 

independent variables and GINI coefficient as the dependent variable. The 

study finds the long-run and short-run relationships in the model. FDI has a 

positive and significant impact on income inequality in Pakistan. Government 

expenditure on health and education has a negative and significant impact on 

income inequality. GDP growth rate has a positive but the insignificant 

impact on income inequality in Pakistan. Results give evidence that FDI is 

raising the income inequality and government expenditure on health and 

education, is helping in reducing income inequality. 

 

To check the impact of foreign direct investment on poverty, the study 

uses FDI as a percentage of GDP, government expenditure on health and 

education as a percentage of GDP and GDP growth rate as independent 

variables and head count ratio proxy for poverty as the dependent variable. 

The study finds the long-run and short-run relationships in the model. The 

results of the poverty model show that FDI, government expenditure on 

health and education and economic growth have a negative and significant 

impact on poverty. Results show that FDI, government expenditure on health 

and education and economic growth, are helping in reducing poverty in 

Pakistan. 

 

To check the impact of foreign direct investment on carbon dioxide 

emissions, the study uses FDI as a percentage of GDP, manufacturing value 

added as a percentage of GDP and population density as independent 
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variables and carbon dioxide emissions as a percentage of GDP as the 

dependent variable. The study finds the long-run relationships, and the short-

run relationships do not exist in the model. Results show that FDI, 

manufacturing value added and population density has a positive and 

significant impact on carbon dioxide emissions in Pakistan. So, all variables 

are responsible for local and global pollutants.  
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CHAPTER 8 
 

CONCLUSIONS 
 

 

8.1 MAIN FINDINGS AND CONCLUSIONS 

 

The study focuses on the consequences of FDI in Pakistan. For this 

purpose, it utilizes the data of aggregate FDI, sector-specific FDI and 

country-specific FDI. In chapter (5), the results show that FDI has a positive 

impact on economic growth Sector-specific FDI has a positive and significant 

impact on labor productivity in primary, secondary and tertiary sectors in 

Pakistan. Sector-specific FDI has a positive and significant impact on 

employment in secondary and tertiary sectors and has a positive but 

insignificant impact on employment in the primary sector.  

 

In chapter (6), the results show that FDI has a positive and significant 

impact on the domestic investment. FDI also has positive and significant 

impact on tax revenue. In case of international trade, country-specific FDI 

has a positive and significant impact on country-specific exports in case of 

USA, UAE, Germany, France and Japan. Country-specific FDI has a negative 

and significant impact on country-specific imports in case of USA, UAE, 

Germany and Japan. So, FDI from these countries has a positive contribution 

in balance of trade. 

 

In chapter (7), the results show that FDI has a negative and significant 

impact on poverty. So, it helps in poverty reduction in Pakistan. FDI has a 

positive and significant impact on income inequality and carbon dioxide 

emissions. As FDI has a positive impact on economic growth, so this growth 

occurs with income inequality and environmental degradation.  

 

The overall results show that FDI has positive consequences on the 

economy of Pakistan by increasing economic growth directly and indirectly 

by reducing poverty, improving labor productivity, generating employment, 

increasing domestic investment, exports and tax revenue and reducing 

imports. It has negative consequences through increase in environmental 

degradation and income inequality. 
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8.2 POLICY IMPLICATIONS 

 

The consequences of FDI depend on the economic environment and 

policies by investment receiving country. Pakistan, being a developing 

economy, needs foreign investment in the areas where local investment is 

missing. As FDI increases domestic investment, tax revenue and economic 

growth and reduces poverty, so there is a need to open the economy for 

further foreign investment. FDI has a positive impact on labor productivity 

and employment in the primary, secondary and tertiary sectors. So, FDI 

should warmly be welcomed in these sectors by offering special incentives.  

 

FDI is raising income inequality. Government should give some 

benefits in using labor-intensive technology, particularly in the backward 

areas where there is low level of income and lesser opportunities of 

employment. By using such policy, income inequality may be reduced. FDI 

has a positive contribution towards improvement in balance of trade through 

increasing exports and reducing imports. So, FDI should be welcomed in 

export-oriented and import-substituting industries. Particularly, FDI from 

USA, UAE, Germany, France and Japan have positive contribution to 

balance of trade. So, FDI from these countries should be welcomed, and 

specific incentives should be provided to these countries for investment. FDI 

is increasing carbon dioxide emissions. It is deteriorating environment and 

also the cause of global warming, so the government should try to implement 

internationally accepted environmental laws which may help to reduce 

pollution in Pakistan. 

 

Government should increase its spending on health and education as 

the study finds its positive role in reducing poverty and income inequality. 

Financial markets need more liberalization and development as the study 

confirms the positive impact of financial market development on economic 

growth and domestic investment. These policies will also encourage more 

FDI to Pakistan.  

 

Overall, FDI has a positive contribution to economic growth through 

direct and indirect channels. So, FDI should be welcomed in Pakistan, and 

liberal policy should be made to encourage foreign investment. 
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NOTES 
 

 Most of definitions of variables are taken from World Development 

Indicators except the variables which are generated by the author of the 

present study. 

1.  Gross domestic product (GDP) is the sum of value added by all 

resident producers plus any product taxes (less subsidies) not included 

in the valuation of output. GDP per capita is GDP divided by mid-year 

population. It is calculated from constant year 2000 US$ and 

multiplied by Purchasing Power Parity (PPP) factor. 

2.  Foreign direct investment net inflows are net inflows of investment to 

acquire a lasting interest in, or management control over an enterprise 

operating in the economy other than that of the investor. They are the 

sum of equity capital, reinvestment of earnings, and other short-term 

and long-term capital, as shown in the balance of payments. Net 

inflows refer to new investments made during the reporting period 

netted against disinvestments. 

3.  Domestic credit to private sector is financial resources provided to the 

private sector—such as through loans, purchases of non-equity 

securities, and trade credits and other accounts receivable—that 

establish a claim for repayment. 

4.  Total trade is the sum of exports and imports of goods and services 

from the Balance of Payments (BOP). 

5.  Data on productivity of labor for primary, secondary and tertiary 

sectors is generated by taking the percentage contribution of these 

sectors in aggregate GDP, and each sector’s contribution in GDP is 

divided by labor force employed in that sector. 

6.  Data on domestic investment is generated by subtracting FDI from 

gross capital formation. Gross capital formation, used as proxy for 

total gross investment, is taken in constant year 2000 US$, where as 

Gross capital formation consists of outlays on additions to the 

economy’s fixed assets plus net changes in the level of inventories. 

7.  Tax revenue collected by government refers to compulsory transfers to 

the government for public purposes. Certain compulsory transfers such 

as fines, penalties, and most social security contributions are excluded. 
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8.  Data on income inequality is taken from Jamal (2004). Income 

inequality is measured through GINI coefficient. Jamal (2004) uses the 

data from household surveys published by Federal Bureau of Statistics, 

Pakistan and interpolates the data for missing years. Data on GINI 

coefficient is not available from national and international source for 

most of the years. So, data is collected from Jamal (2004). 

9.  Data on poverty is taken from Jamal (2004). Jamal (2004) used head 

count ratio to measure poverty. He defines poverty line based on 

calorie requirement of 2550 per person and revealed expenditure 

pattern of poor between food and non-food expenditure. He uses the 

data from household surveys published by Federal Bureau of Statistics, 

Pakistan and interpolates for missing years. Data on poverty is not 

available from national and international source for most of the years. 

So, data is collected from Jamal (2004). 

10.  Carbon dioxide emissions are emissions from the burning of fossil 

fuels and include carbon dioxide produced during consumption of 

solid, liquid, and gas fuels and gas flaring. The study uses carbon 

dioxide emissions in kg and divides it with GDP.  

11.  Population density is mid-year population divided by land area in 

square kilometers. 
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APPENDIX 
 

Fig. 5.1: Economic Growth Model 
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Fig. 5.2: Sector-Specific Productivity Models 
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5.2.2 Secondary Sector 
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5.2.3 Tertiary Sector 
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Fig. 5.3: Sector-Specific Employment Models 
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5.3.2 Secondary Sector 
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5.3.3 Tertiary Sector 
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Fig. 6.1: Domestic Investment Model 
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Fig. 6.2: Tax Revenue Model 
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Fig. 6.3: Country-Specific Import Models 

6.3.1 USA 
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6.3.2 UK 
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6.3.3 UAE 
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6.3.4 Germany 
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6.3.5 Kuwait 
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6.3.6 Japan 

 

-20

-15

-10

-5

0

5

10

15

20

1975 1980 1985 1990 1995 2000 2005

CUSUM 5% Significance

 

 

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1975 1980 1985 1990 1995 2000 2005

CUSUM of Squares 5% Significance

 
 

Fig. 6.4: Country-Specific Export Model 

6.4.1 USA 
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6.4.2 UK 

 

-20

-15

-10

-5

0

5

10

15

20

1975 1980 1985 1990 1995 2000 2005

CUSUM 5% Significance

 

 

-0.4

-0.2

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1975 1980 1985 1990 1995 2000 2005

CUSUM of Squares 5% Significance

 
 

6.4.3 UAE 
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6.4.4 Germany 
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6.4.5 France 
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6.4.6 Kuwait 
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6.4.7 Japan 
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Fig. 7.1: Income Inequality Model 
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Fig. 7.2: Poverty Model 
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Fig. 7.3: Carbon Dioxide Emissions Model 
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