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Abstract: This study investigated the impact of Electricity Production, Industrial Value Addition, GDP and
Gross Capital Formation on Foreign Direct Investment in Pakistan. For finding the long run and short run
relationship between different economic factors and FDI Inflow, ARDL approach to co-integration has been
used on the time series data of Pakistan from 1976 to 2010. Findings of   the  study  show,  in  the  long-run,
Gross  Capital Formation  and  Electricity  Production has significant and positive impact on FDI inflow.
Findings also suggest, in short-run, previous year Industrial Value Addition and current year Industrial Value
Addition positively affects FDI inflow in Pakistan. Based on these finding study draws the conclusion that
there is a need of FDI inflow in Pakistan and if the local investor makes investment in Pakistan then it will
encourage foreign investor to come and invest in Pakistan. Moreover, due to shortage of electricity production,
the volume of FDI Inflow is decreasing year by year and Government of Pakistan should produce more
electricity to attract more FDI inflow. Industrial contribution and value addition also attract FDI inflow in
Pakistan. Therefore, Government should take the corrective action for industrial development. 
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INTRODUCTION country. Employee performance enhances through

Foreign Direct Investment (FDI) is the investment Mostly foreign companies hire local staff of host country
made by multinational business enterprises in foreign and provide a large range of employment opportunities for
countries to control assets and production activities [1]. local employees and workers. Multinational Companies
There are different factors that attract FDI in the host (MNCs) give direction to the Local Government in policy
country. Dunning [2] identified four factors: Resources, making. Local Government improves policies and quality
market growth, efficiency of host country and strategic of business environment to attract more foreign
motivators. Resources include high skilled manpower, investment. Friendly and liberal policies of trade give an
infra-structure, energy resources, efficient transportations opportunity to foreign investor to invest freely in the host
and effective means of communication. Market growth country.
means the future sustainable expected growth of the Location specific advantage also attract FDI in the
markets in host country. Efficiency means cost efficiency specific areas of the host country. Some countries are
of production and strategic motivator means sustainable enrich in petrolium products while some areas are popular
advantage in the host country for the long period of time. for automobiles. Therefore, foreign invester looks for the
Quality of human capital and availability of more skilled efficiency of resources to get maximum output. Foreign
manpower also attracts FDI in the country. investor not only brings new systems but also new

Host country enjoys many benefits. Through technologies of production. Location specific advantages
collaborative  strategies,  multinational  companies e.g., availability of labor, resources, electricity, natural
improve efficiency of local firms. FDI  also  introduces resources, the reason for more or less FDI inflow in the
new  knowledge based capital equipments in host host country. 

effective   training   programs   by    new   investors.
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In financial year 2007-08, foreign investors invested significant relation with foreign direct investment in
5.15 billion USD in Pakistan but afterward FDI inflow is Greece. Fedderke & Romm [8] used time series data to
continuously decreasing in Pakistan even in financial year analysis determinants of FDI inflow in South Africa and
2011-12 only 0.812 Billion USD FDI has come in Pakistan found that import has negative impact on foreign direct
[3]. Pakistan is facing many challenges including investment in South Africa.
terrorism, electricity shortage, earth quakes, suicide Majeed & Ahmad [9] analyzed time series analysis of
attacks, floods and political instability. These factors 72 developing countries to find the relation of different
definitely discourage FDI inflow while unfavorable economic factors on FDI Inflow. They found that inflation
economic conditions e.g., low growth, negative balance of and balance of payment deficit has a negative impact on
trade, high import of goods and services, unemployment, FDI inflow. Bennett [10] investigated the impact of
inflation, natural disasters, inefficient infrastructure and inflation on FDI inflow in 22 Sub-Saharan African Nations
energy crises also affect FDI inflow in the host country. to investigate the impact of different economic factors on
One of the big challenges in Pakistan is electricity FDI inflow and found the insignificant impact of inflation
shortage. The reason of electricity shortfall is due to more on FDI inflow. Sridharan & Rao [11] used time series data
demand and supply of electricity in Pakistan. Household to examine the positive or negative impact of different
and industries have been badly affected due to worse factors on FDI inflow in BRIC (Brazil, Russia, India &
condition of electricity outages and definitely it affects China). They concluded that inflation is an important
economy of Pakistan. The main aim of this study is to factor for attracting FDI inflow in the country and
investigate the  relationship  of  Electricity  Production, Government should maintain the value of currency to
Industrial Value Addition (IVA), GDP (Gross Domestic attract more FDI inflow.
Product) and Gross Capital Formation with FDI inflow in Hejazi & Pauly [12] investigated the relation of FDI
Pakistan. inflow and Gross Capital Formation within the country.

Review  of  Literature: Jones et al, [4] analyzed the formation in the country. They concluded that FDI inflow
relation  expectation  of  foreign  investor  and  perception creates opportunities for local investors to invest more
of  host  country.  They  found  that  there  is a close within the country.
relation  of  expectation  of  foreign  investor  and Central Government of China gives incentives to local
perception of host country. They argued that if Government in China to make competition region wise for
expectations of investor become the perceptions of host FDI  and  promote  FDI  in  different  sectors  and  regions.
country recipient then it will support to attract more FDI 49  National  Zones  and  hundreds  of  industrial  and
in the country in order to understand what foreign special zones are there in China. They are well organized
investors want from us and how they can meet their to attract more foreign investment in the country [13].
expectations. Jones et al, [4] also identified some Rosenboim et al, [14] found that incentives, grants and
obstacles of FDI inflow e.g., bad political and cultural relieves by Government of host country also attract FDI
system, non-supportive taxation and legal system, inflow and Government changes the value of tax relief
presence of corruption and high rate of crimes in the with the change in future profits. Rosenboim et al, [14]
country, limitation of privatization process and non- argued that foreign investment depends on incentives by
effective markets of host country. host country. Atique et al., [15] argued that investor

Zhao & Du [5] investigated the causal relationship of anlyzes two thing before investment: suitable
economic growth and FDI in China. They found that infrastructure which support business envoirnment and
China=s economic growth attracts FDI inflow. Zhao & Du favorable policies for invesment in the sector where
[5] concluded that economic growth is an important investment to be made. 
determinant of FDI inflow in the country. Ho [6] analyzed Zhao & Du [33] argued that GDP growth creates
time series data with OLS model to find attractiveness of capital gap in the country, which demand more foreign
FDI to china. The study found that GDP (market size) has and local investment and FDI is the big source of capital
positive and significant impact on FDI inflow in the in host country. Therefore, GDP growth also promotes
country. Pantelidis & Nikolopoulos [7] used time series FDI in the country. Agarwal [2] argued that cultural
data analysis to analyze different factors affecting FDI similarities also promote foreign investment among those
inflow in Greece. They found that import has positive and countries in which same or common values, traditions,

They found that FDI inflow enhances domestic capital
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customs, or preferential trading facilities exist and Jones et al, [4] argued that privatization promotes
environment protection in the host country is one of the more FDI inflow in the country. Foreign Investor gains
biggest factors to attract FDI in the country. management control after holding of 51% or more shares

Suggested Pattern: Ali & Guo [17]  used  Survey  Method privatization in their home land but various countries
and collected data from 22 USA firms that had invested in discourage to sell their assets and just promote Green
China. They found that exchange rate has positive and Field Investment. Mohammad et al, [23] argued that more
significant relation with foreign direct investment inflow liberlization attracts more foreign direct investment in the
in China. Majeed & Ahmad [18] used time series anlysis country.
to find different determinents of foreign direct investment Majeed & Ahmad [9] analyzed time series data of 72
in 32 Developing Countries. They found that FDI lag also developing countries to find the relation of different
attract the next year FDI inflow in these countries. Haile & factors with FDI inflow. They found that balance of
Assefa [19] used time series data to find different payment deficit has a negative impact on FDI inflow.
determinants of FDI inflow in Ethiopia. They found that Khrawish & Siam [24] analyzed different factors affecting
GDP growth, export, liberalization have positive impact on FDI inflow. They found the positive relationship of GDP
FDI inflow while macroeconomic instability and poor per capita and FDI inflow. Kim & Oh [25] investigated the
infrastructure have negative influence on FDI inflow in impact of different factors on intra-FDI inflows in China,
the country. Asiedu [20] investigated different factors Japan and Korea. Their finding shows that per capita GDP
affecting FDI inflow in different Countries of Sub-Saharan has a significant negative impact on FDI. Abadi et al, [26]
Africa. The study found that high return on investment investigated the relation of different factors affecting
and better infrastructure attracts more FDI inflow in the inflow of FDI in Iran. They found that human capital and
host country. Honley [13] argued that effective legal and infrastructure attract more FDI inflow in Iran. Agarwal [16]
efficient infrastructure promotes FDI inflow in the found that inflation rate, low growth and budget deficit
country. discourage FDI inflow in the country.

Williams [21] argued that FDI give a significance Bennett [10] found the significant and postiive impact
positive impact on economies but Government of host of population on FDI inflow in Sub-Saharan Arican
country should realize the crucial need of FDI inflow in Nations. Ali & Guo [17] analyzed the responses of 22
most needy sector so that host country can get the foreign firms in China. They identified that market size is
benefit from FDI inflow. Jones et al, [4] argued that the major determinant of FDI inflow in China. Most of the
Government imposes different type of taxes on different companies seek low labor cost and export markets along
goods and services. High tax leads to raise the cost of with local market of the host country. Abadi et al, [26]
production. Therefore, high production cost discourages investigated different factors affecting inflow of FDI in
FDI inflow in host country. Sridharan & Rao [11] used Iran. They found that human capital and infrastructure
time series data to find the effect of different factors on attract more FDI inflow in Iran. Turkcan & Yetkiner [27]
FDI inflow in Brazil, Russia, India and China. They found used time series data to find the relation of different
workers remittance has positive and significant relation economic indicators with FDI inflow in OECD Countries.
with foreign direct investment in these countries. They found that export growth and human capital both

Honley [13] found that big and vast markets attract have significant impact on FDI inflow and GDP growth
Foreign Direct Investment in the country. Azam & while FDI inflow and GDP growth both are determinates
Lukman [22] compared the determinants of FDI inflow in of each other.
Pakistan, Indonesia and India. Researcher found the result Atique et al., [15] analysed the year to year
of Pakistan and India is the same while Indonesia is Government policies for foreign invesment in Pakistan.
different. They also identified more domestic investment They explained that intially Government established
attracts more foreign direct investment flow in these Export Promotion Zones and in 1980s to attract more
countries. Zhao & Du [5] argued that rapid growth in foreing investment in Pakistan. Atique et al., [15]
economy increase Per Capita Income that increase described that since 1970 developing countries trying to
purchasing power of the citizens and then citizens adopt export strategies rather to import goods for their
demand more goods and services. Therefore, big market countries. Countries are trying to make substitutes of
size attracts more foreign investment in the country. imported goods.

of the local enterprises. Many countries promote
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Before 1991 flow of FDI in Pakistan was not so and FDI inflow, the present study has employed ADF
considerable but after 1991 FDI found gradually increased technique to check the stationary level of the variables.
year to year due to favourable economic envoirnement To find out long run and short run co-integration between
and supportive trade policies for foreign investors [15]. dependent and independent variables, Autoregressive
Atique et al., [15] argued that before 1980 Government Distributive Lag (ARDL) approach to co-integration has
restricted to issue license to foreign investor in Pakistan been used.
because major industrial resources were under the In order to examine relationship between Gross
custody of Government. After 1980 Government allowed Domestic Production (GDP), Gross Capital Formation
foreign investor to invest in Pakistan with liberal policies. (GDF),  Elasticity  Production  (EP),  Industrial  Value
They further argued that Governments removed barriers Added  (IVAD)  and  Inflow  of  Foreign  Direct
to promote FDI inflow in Pakistan by allowing them to Investment   (FDI),   an  appropriate  econometric
apply for registration. technique  is  required.  Many  previous   researchers

Arslan [28] reported that in fiscal year 2009-2010 FDI used  J.J  test,  Vector  Error  Correction  Model  and
inflow has dropped by 44.7% in Pakistan. Nation [29] Granger   Causality   Test   to   find the   long   run   and
reported that due to decline in equity capital and short  run association between the variables. But these
reinvested earnings FDI growth has declined in Pakistan. co-integration techniques can be used only if all the

RESEARCH METHODOLOGY ARDL approach to co-integration has some advantages

This study is based on positivism paradigm. be used without considering whether the variables are
Quantitative Research Methods have been used for data integrated at I(0), I(1) or mixed order. ARDL approach to
collection and data analysis. The present study has co-integration was developed by Pesran et al [31], to
employed ARDL approach to co-integration because check the long run as well as short run relationship
there are few studies where researchers have applied between the variables. The general form of the
ARDL approach to find the relation of FDI inflow with Autoregressive Distributive Lag (ARDL) for the present
different economic factors. Lodhi, Malik, & Habiba, [30] study can be written as:
used ARDL approach of bound test to find the impact of
GDP Growth, GDP Per Capita, CPI, Imports, Exports and
Gross Capital formation on FDI inflow in Pakistan. But no
study has been found in Pakistani context where GDP
(Gross Domestic Produt), Industrial Value Added (IVAD),
Electricity Production has been used to predict FDI inflow Model (1)
in Pakistan with ARDL apprach to cointegration has been
applied. Therefore, the present study has employed Where , b, c, d, e and  are coefficients, ‘ ’ has been
ARDL approach to cointegration which is a latest used for the differences of the variables and ‘n’ shows the
economatrics technique to analyze the data even number of lags.
stationary on I(1) or I(0) and it can can be applied even Error Correction Version of ARDL model has applied
small sample size for getting more appropriate results. in two steps procedure. Firstly, for checking the existence

Data Collection: The present study examined the ARDL bound test has been applied for the acceptance or
relationship between Gross Domestic Production (GDP), rejection of null hypothesis: 
Gross Capital Formation (GDF), Elasticity Production (EP),
Industrial Value Added (IVAD) and Inflow of Foreign H : = = = = = = =  . . . .. =  = 0
Direct Investment (FDI) in Pakistan. Sample of 34 years (There is no co-integration between variables)
time series data from 1976 to 2010 has been selected from
World Development Indicator. Against alternative hypothesis

Econometric Techniques for Data Analysis: To examine H :  . . . . .  0
the  relationship  between  different economic variables (There is co-integration between variables) 

variables are integrated at the same stationary level. But

on other co- integration techniques. ARDL approach can

of co-integration between the variables of the model,
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ARDL bound test is based on F-test which has a
non-standard distribution irrespective of stationary level
at I(0) or I(1). Pesaran et al. [32] developed two critical
bound values at upper and lower level. The lower bound
critical values assume that all variables are stationary at
I(0) and upper bound critical values assume that all
variables are stationary at I(1). If the computed F-statistic
value is greater than upper bound critical value then we
reject H  in favour of H , showing co-integration. If the0 1

computed F-statistic is lesser than lower bound then we
reject H  in favor of H , showing no co-integration. If the1 0

computed F-statistic is fall between the upper bound and
lower bound, the results are inconclusive. Secondly, after
testing the co-integration between variables, the lag order
of the variables has been selected by using Akaike 10% 3.47 4.45

Information Criteria (AIC). After determining the lag order
of the variables, long run parameters of this model have
been estimated and then short run coefficients have been
determined by estimating Error Correction Model (ECM).
ECM is specified as follows:

Model (1)

Where , b, c, d, e and g are the short run dynamic
coefficients of the model that shows the convergent to
the equilibrium and is the speed of adjustment.

Empirical Results
Adf Unit Root Test: Before finding the co-integration
between the variables, first we sure all variables are
integrated at I(0) and I(1) and no variable is integrated at
I(2) level. ARDL co-integration approach is based on the
assumption that no variable is integrated at I(2) level.
Therefore, to avoid spurious results it is necessary to
check that all variables are integrated at I(0) and I(1).
Study used ADF Unit Root Test to check stationary level
of the variables. Results of ADF are reported in Table 1.
The results of ADF indicate that LFDI, LGDP, LGCF and
LIVAD are integrated at I(1) and only LEP is integrated at
I(0). Result shows that all variables are integrated at I(o)
and I(1) and no variable is integrated at I(2). 

Bound Test for Co-Integration: Before estimating
coefficients of the long run study employed ARDL Bound
test. Lag orders have been selected through Akiake
Information  Criterion  (AIC)  to  test  the  null  hypothesis

Table 1: ADF Unit Root Test

Variables I(0) I(1) Decision

LFDI -2.029000 -4.725987*** I(1)
LGDP -0.707482 -4.809958*** I(1)
LGCF -1.454256 -4.322814*** I(1)
LIVAD -0.283688 -5.261520*** I(1)
LEP -4.083711*** I(0)

*, ** and *** indicate that co-efficient are significant at 10%, 5% and 1%
respectively.

Table 2: Bound Test for Co-integration

Level of Value of Value of
significance lower bound upper bound

1% 5.17 6.36
5% 4.01 5.07

Note: Computed F-statistic= 6.0237.

Table 3: Estimated Long Run Coefficients using ARDL Approach ARDL
(2, 3, 2, 1 and 3) selected based on Akaike Information Criterion

Regressor Coefficient Standard Error Tratio[Prob]

LGDP -2.9549 3.0577 -.96639[.348]
LGCF 3.2464 1.0250 3.1671[.006]***
LEP 1.3816 .35765 3.8630[.001]***
LIVAD 0.16736 3.1779 .052663[.959]
C -20.0034 11.4523 -1.7467[.100]

*, ** and *** indicate that co-efficient are significant at 10%, 5% and 1%
respectively.

Table 4: Error Correction Representation for the Selected ARDL Model
ARDL (2, 3, 2, 1 and 3) selected based on Akaike Information
Criterion

Regressor Coefficient Standard Error T-Ratio[Prob]

dLFDI1 .36637 .17759 2.0630[.052]**
dLGDP -1.3551 2.8693 -.47230[.642]
dLGDP1 -.19815 2.6289 -.075375[.941]
dLGDP2 -4.1005 2.2976 -1.7846[.089]*
dLGCF -1.3843 1.2821 -1.0797[.293]
dLGCF1 -2.2859 1.3681 -1.6709[.110]
dLEP -2.7277 1.7401 -1.5676[.133]
dLIVAD 4.0307 1.8338 2.1980[.040]**
dLIVAD1 5.0741 2.9598 1.7143[.102]
dLIVAD2 5.6912 2.6143 2.1770[.042]**
dC -23.3920 14.0616 -1.6635[.112]
ecm(-1) -1.1694 .21379 -5.4699[.000]

***ecm = LFDI +2.9549*LGDP -3.2464*LGCF -1.3816*LEP
 -.16736*LIVAD+ 20.0034*C

R-Squared = 0.77112 R-Bar-Squared = 0.55654
S.E. of Regression = 0.30257 F-stat. = 4.9004[.001]
DW-statistic = 2.2823

*, ** and *** indicate that co-efficient are significant at 10%, 5% and 1%
respectively.
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Fig. 1: Plot of Cumulative Sum of Squares of Recursive Residuals

Fig. 2: Plot of Cumulative Sum of Recursive Residuals

(H : = = = = = = = = = = =  . . .  = =0) the positive relationship between Gross Capital Formation0 1 2 3 4 5 6 7 8 9 10 11 12 n

against alternative hypothesis (H : (GCF) and inflow of FDI in Pakistan and this relation is1 1 2 3 4 5

 . . .  .   0). highly significant. The coefficient of LGCF shows that if6 7 8 9 10 11 12 n

Table 2 shows the results of the ARDL Bound test for co- Gross Capital Formation (GCF) increases by 1% then
integration. Results of the following table indicate that the inflow of FDI increases by 3.2464%, if other factors remain
value of computed F-statistic= 6.0237, which is greater the same. The results of estimated long run coefficients
than the value of upper bound (5.07). On the basis of the show that production of elasticity (EP) has positive and
results study rejects null hypothesis in favor of highly insignificant effect on inflow of FDI. The positive
alternative hypothesis. It is the evidence of existence of magnitude of elasticity production (LEP) indicates that if
long run relationship between the variables of the present production of elasticity increases by 1% then inflow of
model and this relationship is significant at 5%. FDI increases by 1.3816%, if other factors remain the

The study employed CUSUM and CUSUMSQ to same. The magnitude of Industrial Value Added (LIVAD)
check the stability of the model between upper and lower shows that in the long run there is positive but week
lines. relationship between inflow of FDI and Industrial Value

Figure 1 and Figure 2 shows the plots of CUSUM and Added (LIVAD). But this relationship is not notable
CUSUMSQ which show a consistent pattern and indicate because the relation is statistically insignificant.
that model has a stable long run relation. Table 4 indicates the short run coefficients of the

After confirmation of the existence of long run model. Results of the ECM model show that the
relationship between dependant and independent coefficient of LFDI1 is positively associated with inflow
variables, study estimated the long run coefficients as of FDI. This relation shows that inflow of FDI is positively
well as  short  run coefficients using ARDL Approach. correlated with previous inflow of FDI. The coefficients of
The estimated long run coefficients and ECM coefficients LGDP and LGDP1 have no significant effect on inflow of
of ARDL (2, 3, 2, 1 and 3) model are given in Table 3 and FDI. But results show that the coefficient of LGDP2 has a
Table 4 respectively. negative and significant relation with FDI inflow and in

Table 3 indicates that in the long run there is negative short run if GDP of previous two years will increase by 1%
relationship between inflow of FDI and GDP but this it will decrease inflow of FDI by 4.1005%, if other factors
relationship is not statistically significant. Study found remain  the  same.  The short nun dynamics of the model
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show that Gross Capital Formation and Elasticity to attract more FDI inflow in Pakistan. Empirical result of
Production have negative effect on inflow of FDI in
Pakistan, but these relations are not notable because the
relations are statistically insignificant while the coefficient
of Industrial Value Added (IVAD) is positive and
significantly significant. 

The coefficient of ECM is negative but statistically
significant. It shows that the long run relationship exists
between the variables. The coefficients of ECM term
demonstrate that approximately, 1.1694% of disequilibria
from the previous year=s shock converge back to the long
run equilibrium in the current year.

R-Squared (R ) = 0.77112, which shows that the2

independent variables that have been included in the
model have strong impact on inflow of FDI in Pakistan.
The value of F-stat. is highly significant which shows that
model is good fit. DW-statistic shows the absences of
Autocorrelation

CONCLUSION

This study investigated the impact of Electricity
Production, Industrial Value Addition, GDP and Gross
Capital Formation on Inflow of Foreign Direct Investment
in Pakistan. For finding the long run and short run
relationship between economic growth factors and FDI
Inflow ARDL approach to co-integration has been used
on the time series data of Pakistan from 1976 to 2010.
There are few studies [33] where researchers have applied
ARDL approach to find the relation of FDI inflow with
different economic factors. Findings of the study shows,
in the long-run, Gross Capital Formation and Electricity
Production have significant and positive impact on FDI
inflow. Findings also indicate that in short-run previous
year Industrial Value Addition and Industrial Value
Addition both positively affects FDI inflow in Pakistan.

Based on these finding study draws the conclusion
that Pakistan is developing country and there is a need of
FDI inflow and findings of the study shows the
importance of Gross Capital Formation for attracting more
foreign investment in Pakistan. If the local investor makes
investment in Pakistan then it will encourage foreign
investor to come and invest in Pakistan. Nowadays
Pakistan is facing worst electricity shortage. 12-20 hours
power outage has made the people  life  hell  in  Pakistan.
It has badly affected industrial sector of Pakistan.
Empirical result of the study shows that in the long run
more electricity production attracts FDI inflow in Pakistan.
Due to shortage of electricity production, the volume of
FDI Inflow is decreasing year by year. Therefore,
Government of Pakistan should  produce  more  electricity

the present study is the evidence to conclude that
Industrial contribution and value addition also attract FDI
inflow in Pakistan. Therefore, Government should take the
corrective action for industrial development along with
industrial research and development programs.
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