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Abstract 

The aim of this study is to the long run relationship among Foreign Direct Investment, 

Trade (Imports & Exports) and Economic growth for Pakistan. The co-integrating VAR 

framework is used to find the relationship over the period of 1965 to 2005. The results 

show that there are two long run relationships exist between GDP, Imports and Exports 

and FDI. First long run relationship shows that both imports and exports affect GDP but 

FDI has insignificant effect on GDP. In second long run relationship shows that both 

imports and exports affect FDI but GDP is not significantly affecting FDI.  It means that 

FDI and GDP have no effect on the each other in long run. Ganger causality test shows 

that FDI does not cause the GDP, but GDP cause FDI but GDP cause FDI. Exports and 

FDI does not ganger cause each other in the short run.  The insignificant effect of FDI on 

GDP suggests us to check the nature of relationship between FDI and Domestic 

investment. The results show that FDI has no effect on domestic investment. 

 

Key Words: FDI, Imports, Exports, GDP growth and Pakistan Economy 

 

1. Introduction 

The role of Foreign Direct Investment (FDI) in Trade and Economic Growth has long 

been analyzed in various contexts and numerous academic efforts. According to Meyer 

(2003), over the last decade FDI has grown at least twice as rapidly as trade. The 

developing countries having shortage of capital for their development process; the 

marginal productivity of capital is higher for these countries. 

In recent years FDI has gained renewed importance as a vehicle for transferring resources 

and technologies across the national border. With recognition of technological progress 

as the major source of economic growth, especially in the endogenous growth literature, 

the role of FDI has again come on the forefront. It is argued that foreign investment not 

only provides an initial capital inflow, which assists in the balance of payment of the host 
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country, it is also an important mean of obtaining capital, technology, skilled 

management, improved marketing know-how and outlets for non-traditional exports. 

It is often argued that the successful growth experience in the Far Eastern countries owe 

much to the generous flow of capital towards that region. Following this so-called 

miracle growth model, many developing countries, including Pakistan, are actively 

seeking the role of FDI to uplift their growth performance. Furthermore the developing 

countries’ access to international capital in the form of official development assistance 

and commercial bank borrowing is shrinking due to the massive flow of funds from the 

Western World to the newly emerging market and East Europe. Many poor countries are 

intensifying their efforts to attract the FDI. Recent economic restructuring programs in 

the most of the developing countries reflect these efforts. 

It is apparent that FDI not only can affect economic growth, it also depends on the host 

country’s growth performance. Furthermore both growth and FDI are also closely linked 

with international trade. The relationship between trade and growth is well known. 

Economic growth, whether in the form of export promoting or import substituting 

strategy, can significantly affect trade flows. On the other hand the export-led growth 

(ELG) hypothesis argues that expansion of exports can promote economic growth by 

expanding the market size for developing countries.  

The link between FDI and trade has follows two channels. First, as mentioned earlier, the 

more open countries the more likely to attract the FDI, where the degree of openness in 

understood to mean the size of trade (imports plus exports) relative to GDP
1
. Second, FDI 

can affect trade in many ways. Foreign investors, typically bring machines and equipment 

from outside the host country, thereby increasing the import bill for the host country. 

Similarly one of the objectives of multinational companies to invest in less developed 

countries is to reduce their cost of production in order to compete in neighboring 

countries. This can increase exports of the host country. In a nutshell, it follows that FDI, 

growth and international trade are mutually dependent on one another. Historically, 

Pakistan economy is consumption led growth which raises the demand led investment. 

The increase in demand increases the imports more than export. Also Pakistan adopted 

                                                
1 This is not the only indicator of openness, which can also be measured by the extent of 

liberalization in trade and flow of capital e.g., flexibility of exchange rate 
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import substitution policy to fulfill the demand of the economy. Unfortunately, the 

exports of Pakistan are not the value added and totally base on the raw form of product 

also Pakistani products banned many time by western world. 

 

1.2 Objective of Study 

This study is an attempt to analyze the relationship among FDI, Trade and Economic 

Growth for the economy of Pakistan. Currently there is no such empirical study available 

for Pakistan over the period 1965-2005 and also the study related to above issue used 

different method with small samples (1972-2001). Although such an analysis can be 

useful in many respects, the primary objective of this study is to empirically investigate 

the long run relationship among GDP, FDI and Trade for Pakistan, in the framework of 

Vector Auto-regressive model (VAR). The cointegration analysis is used to discuss the 

long term relation among GDP, FDI, and Trade.  

1.3  Organization of Study 

The remaining part of the study is proposed to organize as follows. Section 2 will present 

a brief literature review on the subject. Section 3 will explain the Empirical frameworks 

of cointegration Analysis. The results will be presented and discussed in section 4 and 

section 5 represents the conclusion. 

2. Literature review 

Foreign investment is source of improvement in growth. An extensive set of literature is 

available over this issue. Foreign investment is source improvement of growth. Argiro 

Moudatson (2001) conducted a study to show the causal link between inward FDI and 

Economic growth in 14 European Union countries. So the finding supports the hypothesis 

of GDP driven by FDI which means that development level and economics growth of 

these countries has a significant impact over investment decision of multinational firms. 

2) FDI causes GDP, FDI Driven by GDP these countries are most advanced Europe. 

There is no causal relationship for Sweden. 

Chakraborty and Basu (2001) argued in a study, FDI and growth in India (A 

Cointegration). In India GDP is not Granger caused by FDI, causality runs more from 

GDP to FDI. The Trade liberalization had some positive short-run impact on the FDI 

flow. Jorshan shan (2002) argues through VAR approach to economics of FDI in china. 
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Two-way causality was found between FDI and output growth, hence FDI will have a 

larger impact on the Chinese economy when its share in china output rises intimately. 

Liu, Burridge and Sinclair (2002) conducted a study, the finding of study shows that two-

way causal relationship from economics growth, FDI and exports as well a weaker 

relationship from imports to GDP, FDI and exports were found through this paper. 

Wasantha Athukorala (2003) argues that dramatic increase in FDI effects the GDP 

growth of country in positive way. But FDI didn’t improve the Sri Lanka as results of 

lack of good governance, Corruption, political instability and distance, bureaucratic 

laziness, poor infrastructure, poor law and order situation, low level of Human capital and 

lack of transparency in trade policy. Marwah and Tavakoli (2004) concluded in a study 

that both foreign capital and imports have tremendous effects on the growth. Henrik and 

John (2005) found out bi-directional causality between FDI and GDP by using estimators 

for heterogeneous panel data. The result of study show long-run effect of FDI to GDP 

growth as well FDI has an impact on GDP growth via knowledge transfer asnd taking up 

of new technology. Yuko and Chia (2006), main finding suggest that FDI alone is not a 

panacea for economic development, the host country should undertake infrastructure 

investment prior to attracting FDI in order to maximize the incidence of technology 

spillover from FDI. 

3.  Empirical Study 

3.1 Data and Variables  

The current study is analyzing the relationship among foreign direct investment, Trade 

and Economic growth.  In this study I used four variables, Foreign Direct Investment 

(FDI), Imports (IM), Exports (EX) and GDP (Gross Domestic Product) for Pakistan. All 

series of data are based on the annual data and sample period of annual observation is 

from 1965 to 2005. The three series Imports, Exports and GDP are taken from IFS 

(International Financial Statistics
2
). The data of FDI (1995=100) was not covered for this 

period, but I got this data from various economics survey of Pakistan. Nominal data is 

constructed in local currency of Pakistan. The graphs of nominal variables are 

represented in figure 5. 

 

                                                
2  International Financial Statistics-IMF official website: www.imf.org 
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Figure 1: Nominal variables graphs 

 

Nominal variables look like non-stationary and show trends, so in order to avoid the 

complication in cointegration analysis I made nominal variables into real variables. I used 

GDP Deflator to convert them into real variables. 

  

 The Figures 6 (See Appendix) of all real series shows that there is trend in the series. 

Graphs of Auto-correlation and Partial correlation die out slowly which confirm that all 

series have unit roots, to know the integration order for these four series I will test these 

series for Units roots.  

 

3.2 Methodology 

 In this study I tried to find out the long run relationship of four variables, GDP, FDI, 

imports and Exports for Pakistan. The vector auto-regressive (VAR) model is estimated 

and then co-integration analysis is used to discuss the long term and short run relation 

among GDP, FDI, Import and Export. It is important to test the order of integration for all 

variables before going in detail of VAR model and Co-integration analysis.  

 

 

 

 Arshad, Muhammad, Int. J. Eco. Res., 2012, v3i4, 42-75 ISSN: 2229-6158

IJER | JULY - AUGUST 2012 
Available online@www.ijeronline.com

46



 

 3.2.1 Unit Root Analysis  

 

A characteristic of a statistical model of a time series whose autoregressive parameter is 

“one” known as unit root. General model is as below: 

1t t t
y y ε−= +  

          

I would like to use the Pantula principle (Pantula, 1989) to analyze the unit root and to 

know the integration order to the single series. According to this Pantula principle firstly 

I will take difference of series until the unit root is rejected by using different tests and 

then I will apply unit root test on the series with one less difference than in the previous 

test. Thus, this process will continue until unit root is rejected from series. 

 

A series is considered stationary when the roots of the characteristic equation lie inside 

the unit root circle (roots of lag polynomial lie out side the unit circle). There are 

different test proposed by the theory for the presence of unit roots and each test has its 

own pros and cons. These tests include Dickey and Fuller (1979), Augmented Dickey-

Fuller (Dickey and Fuller, 1981), Phillips Perron test (Phillips, 1987), Perron (1988 and 

1989), KPSS test (Kwiatkowski, et al, 1992). I used two main unit root tests which are 

ADF (Augmented Dickey-Fuller) and KPSS tests.  

 

3.2.1.1 Dickey Fuller and Augmented Dickey Fuller Test 

 

The Dickey Fuller test is used to test for unit root in first order auto regressive model (AR 

(1)) with the basic assumption that errors are white noise. The Dickey Fuller test basic 

regression equation can be written as below: 

1             
t t t

Y m Yα ε−= + +  

The null hypothesis is based on root value is equal to one (α =1) and against the 

alternative that it is less than one (α <1), so by testing procedure non-stationarity is 

testing under the null hypothesis against alternative stationarity. Therefore, the series is 

random walk and its distribution of disturbances is non standard under the null 

hypothesis. The analysis required that disturbances are white noise than other tests will be 

case and one possibility could be to use Augmented Dickey Fuller test.  
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A simple Dickey-Fuller test is that the error terms are independently and identically 

distributed (white noise). The Augmented Dickey-Fuller test (Dickey & Fuller (1981)) is 

extension of the DF tests to ensure of serial correlation in the errors terms by including 

more lags difference terms of the dependent variable. There is another advantage of ADF 

test is that, it can be used for higher order auto regressive model. General ADF regression 

model can be written as; 

 

1 1 1 2 2 .........               
t t t t p t p t

Y m Y Y Y Yγ β β β ε− − − −∆ = + + ∆ + ∆ + + ∆ +  

In above regression model the testing procedure is basedγ , so the null hypothesis will be 

γ =0 (unit root/ non-stationarity) against the alternative γ <0 (stationarity). The decision 

about how many lag differences to be included in the regression depend upon the model 

selection criterion, for example AIC criterion or a sequential testing procedure in which 

insignificant lags can be eliminated.  

 

Blough (1992) unit root test under null hypothesis against alternative hypothesis 

“stationarity” will give a high probability of a false rejection of the unit root when there is 

near similarity of “non-stationarity and “stationarity” process in finite samples is partly 

due to using critical values based on DF asymptotic distribution. So the potential 

problems in testing for unit roots, I also used KPSS test described by Kwiatkowski et al 

(1992).  

 

3.2.1.2 Kwiatkowski, Phillips, Schmidt and shin (KPSS) 

 
The KPSS (1992) test is different from the previous unit root test. In ADF (Augment 

Dickey-Fuller) and PP (Phillips Perron) tests the null hypothesis is unit root against the 

alternative hypothesis of stationarity. On the other hand, Charemza and Syczewska 

(1998), Maddala and Kim (1998) proposed that it should be tested where the null 

hypothesis is that of the stationarity against the alternative hypothesis of a unit root. This 

kind of Stationarity tests have been developed by Kwiatkowski et al (1992). The key idea 

behind such tests has been to look for a substantiation of the evidence suggested by 

standard ADF and PP tests. KPSS is mainly based on LM type test, in which our null 
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hypothesis is stationarity against the alternative hypothesis of unit root (non Stationarity). 

KPSS test is constructed as below. 

tttt
rY εδ ++=  

Where 
t

ε  is stationary but 
t

r  is random walk component given by 

( )υσυυ 2

1 ,0..~ diirr tttt += −  

The initial value of 0r is treated as fixed and serves the role of an intercept. The 

stationary hypothesis is simply                 

  0: 2

0 =υσH                (Stationary process) 

Then KPSS statistics is  
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   is partial sum process of the residuals. 

 

Thus, I used two test (ADF test and KPSS test) and as noted Baillie, et. al (1996) the 

combined use of ADF and KPSS test statistics rise four potential outcomes as follow 

below.  

 

1. The strong evidence of covariance stationary I(0) process if ADF (Augment 

Dickey-Fuller), PP (Phillips-Perron) rejects the null hypothesis and KPSS 

(Kwiatkowski, Phillips, Schmidt and shin) is also fail to reject the null 

hypothesis 

2. The strong indication of a unit I (1) process when ADF and PP failure to reject 

the null hypothesis and rejection of null hypothesis in KPSS test. 
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3.  The ADF, PP and KPSS tests are failure to reject the null hypothesis is 

probably due to the data being insufficiently informative for the long run 

characteristics of the process 

4. The rejection of null hypothesis by all ADF, PP and KPSS tests indicate that 

the process is explained by neither, I (0) nor I (1) processes and that is 

probable better by the fractional integrated alternative. 

 
3.2.2 Multivariate Co-integration analysis  

 

The concept of cointegration analysis (If two are more non-stationary but there should be 

a linear combination between variable which is stationary. So, series are said to be 

cointegrated) is much attractive because the idea behind is related to notion of stable long 

run equilibrium in economic theory. The main objective of the cointegration analysis is to 

look the stable long run relationship among variables. Although variable in a scheme may 

vary in the short run and estimated to return to their steady state in the long run. There are 

two methods for stable long run relation as below: 

 

• Engle- Granger single equation static analysis suggested by Engle and Granger 

(1987) 

• Johansen- multiple equation dynamic analysis suggested by Johansen (1988) 

 

 1. Cointegration Analysis in Engle-Granger Framework  

 

Engle Granger two steps bi-variate residual method is a common procedure for testing 

cointegration between economic series. The methodology Engle-Granger two steps 

procedure is to regress variables in level and then apply unit root test on residuals. This 

residuals turn out to be stationarity than variable said to be cointegrated could be 

interpreted as stable long run relationship. Although this procedure is an improvement 

over sample correlation coefficient analysis but still there are some weakness when 

modelling multivariate cases, which are, 

 

1. Engle-Granger procedure is sensitive to the choice of endogenous variables in the 

cointegrating regression. 
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2. Engle-Granger method makes a priori assumption of a single cointegrating vector 

in the system.  

3. Engle-Granger method tends to yield biased parameter estimates in small samples 

(Banerjee, et al 1990)  

4. This procedure is based on very restrictive assumptions that all explanatory 

variables are exogenous.  

 

 2. Co-integration Analysis in Johansen Framework  

 

Johansen cointegration test is very famous and different/substitute to Engle-Granger 

method. The main attraction Johansen cointegration analysis is that it investigates for the 

possibility of multiple co-integrating relationships among the variables. Johansen 

cointegration analysis is based on dynamic VAR model (Johansen, 1988). The 

unrestricted VAR (vector Auto Regressive) model with lag order of “k” can be written as 

below: 

0

1

k

t t j t

i

U m Uπ ε−
=

= + +∑  

 

Where 
t

U  is the vector of variables to be included in the model with dimension “px1” 

and 
t j

U −  is the matrix of coefficients for vector of lag variables. 
i

π  is the matrix of 

coefficient for lag variables 
t

ε  is “px1” vector of stochastic random term “distributed 

independently and identically” (I.I.D)
3
. The vector error correction model can be written 

as follow to short and long components of model. 

 

0 1 1 1 1 1...............
t t t k t k t

U m U U U ε− − − − +∆ = + ∏ + Γ ∆ + + Γ +  

Where 11 ............
k

π π∏ = − − −  

 

The 1t
U −∏  explains the stable long run relationship between the level of variables and 

remaining terms of equation explains the short run changes. The dynamic properties of 

the model depend upon the properties of the ∏  matrix. In order to determine the number 

                                                
3 An abbreviation for “Independently and identical distribution” 
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of cointegration relation I need to determine the rank of the matrix ∏ . The ∏ matrix has 

following specifications. 

 

• If matrix ∏  as full rank “p”, then 
t

U is stationary in level and there is no 

problem. 

• If matrix ∏ has zero rank then all variables are not cointegrated and it contains no 

long run information. 

• If matrix ∏ has reduced rank “r”, then in the model there are some non-statinary 

variables. There are “r” cointegration relationship and “n-r” non-srtatinary 

variables.  

 

Also the matrix ∏  with reduce rank can be decomposed in matrix of coefficient which is 

explaining the long run relationship and adjustment matrix  

αβ ′∏ =  

 

Where α = Adjustment matrix meaning how quickly the variables respond to the correct 

for disequilibrium errors. 

β ′ = Matrix of long run relationship. 

Johansen (1988) has presented two methods for testing the rank of matrix ∏ . 

 

• The test for rank of matrix ∏  is that the null hypothesis of “r” cointegration 

vector (rank=r) is tested against the alternative hypothesis of greater number of 

vector, which is given by trace statistic below formula. 

1

ln(1 )
p

i

i r

Trace T λ
= +

= − −∑                           Where 
i

λ is eigen value 

• The second procedure is known as the “max test”, where null hypothesis of rank 

“r” (There exactly “r” cointegration vectors) is tested against the alternative 

hypothesis of rank “r+1”. The formula for max statistic is below. 

                    max ln(1 )
r

Tλ λ= − −  

               The λ ’s are estimated the eigen values from estimated matrix ∏ . 
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These test distribution are not given by usual chi-squared distribution. The asymptotic 

critical values for test are calculated through numerical simulations Johansen and Juselius 

(1990) and Osterwald-Lenum (1992).  

4. Result of Empirical Study 

 4.1 Results of Unit Root Tests 

 4.1.1 Unit Root Analysis of Nominal variables 

 

The results of the nominal variables (GDP, FDI, Imports and Exports) are reported in the 

below Table 4. 

 

Table 4: Nominal Variables Test Results for GDP, FDI, Imports, Exports 

Variable Level First Difference Second Difference  

Status ADF test 

statistic 

KPSS test 

Statistic 

ADF test 

statistic 

KPSS 

test 

Statistic 

ADF test 

Statistic 

KPSS 

test 

statistic 

Nominal  

GDP 

-3.18 (1) 

    C, T 

0.178  

  C,T 

-4.04 (0) 

    C 

0.223 

   C 

-7.45 (0) 

    C 

0.033 

    C 

 

I(1) 

Nominal  

FDI 

-3.28 (0) 

   C, T 

0.160  

  C,T 

-7.16 (1) 

   C 

0.071 

   C 

-9.02 (2) 

     C 

0.033 

   C 

 

I(1) 

Nominal  

Imports 

-1.64 (0) 

  C, T 

0.266 

  C,T 

-4.88 (0) 

     C 

0.074 

    C 

-5.88 (2) 

     C 

0.070 

   C 

 

I(1) 

Nominal  

Exports 

-2.92 (0) 

  C, T 

0.216 

  C,T 

-6.32 (0) 

    C 

0.065 

    C 

-6.76 (1) 

     C 

0.039 

    C  

 

I(1) 

Nominal  

Deflator 

-2.71 (1) 

  C, T 

0189 

C, T  

-4.08 (0) 

     C 

0.064 -6.43 (1) 

     C 

0.045 

C 

 

I(1)  

Critical 

Value 5% 

 

3.50 (C, T)  

 

0.146 (C, 

T) 

 

2.92 (C) 

 

0.463 (C) 

   

2.92 (C ) 

 

0.463 (C) 

 

• The values in the parenthesis are the lags included in the ADF regression to make the error white noise. 

• C, T means the constant and trend as deterministic of the model. 

• In KPSS test automatic lag selection criterion is used for selecting optimal lags for calculating long run variance.  

 

In above table 4, I followed the Pantula principle. In this principle, firstly I applied the 

second difference to analyze the unit root for all the nominal series and results shown in 
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table which indicates that all series are stationary at second differences. In second step I 

applied the unit root test on the first difference of nominal variables and results indicates 

that all series are also stationary at first differences by both ADF and KPSS test. The unit 

root test is also analysis on level for all four different series and I included the trend this 

time in all four nominal series which provided the strong evidence of unit root in all series. 

The results of the table suggest that all nominal series are integrated of order “One”. 

 

4.1.2 Unit Root Analysis of Real Variables 

 

The nominal variables transformed into real variables by dividing nominal variables with 

price (Deflator) because to avoid the complications in analysis of variables. 

 

In order to avoid the complications in analysis of variables I transformed nominal 

variables into real variables by dividing nominal variables with price (Deflator). The 

analysis of real variable is more interesting and imperative so I will discuss the unit root 

analysis of individual series separately and in more detail. Following the Pantula 

principle first I applied unit root test on first differences
4
 and first differences of all the 

series are found to be stationary hence I proceeded by applying unit root test on level of 

each series.  

  

Log of Real GDP 

 

Before applying the test, I have presented the graph in Appendix for all four series. By 

visualizing the graph it can be seen that all series have so I have included trend in the, 

model .But beside this I also check all the series with and without trend. For this purpose, 

I analyzed the test with constant and linear trend to gain power against trend stationarity. 

In this analysis of unit root tests on real variables, I found that all series are integrated of 

order one, and results are reported in appendix. I just reported the result on level of 

variables. Table of LRGDP shows the two different results indicated that the series are 

non-stationary, while its first difference is stationary. Both tests provide the strong 

                                                
4 According to principle firstly the unit root test applied on second difference but by nominal series results 

all the nominal variable are integrated of first order. So I started here from first difference and then applied 

test over level.  
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evidence of the non-stationary, due to the fact that ADF is failed to reject the null 

hypothesis.  

 

Table 5: Stationary Test Results for Real Log GDP 

 

LRGDP 

 

ADF 

 

KPSS 

 

Test statistic 

(including trend) 

 

 

-1.88 

 

 

0.194 

Critical Value at 5% -3.50 0.146 

 

Status 

 

 

Difference Stationary 

 

Difference 

Stationary 

   *MacKinnon critical values for rejection of hypothesis of a unit root 

    ** Automatic bandwidth selection (maxlag) = 2 Autocovariances weighted by Quadratic Spectral kernel. LRGDP is the log of real   

GDP. 

   t-statistics are reported in table 

 

The above table shows the log of real GDP and table reports the results of two different 

tests for stationary on GDP series. In this table the results for the level of the log real 

GDP is reported and these results indicated that the series are non-stationary. Both tests 

statistics gave the strong evidence of non-stationarity because the fact that ADF is failed 

to reject the null hypothesis while KPSS rejected the null hypothesis. Whereas, the first 

difference of the series is stationary. 
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Log of Real FDI 

Table 6: Stationarity Results for LRFDI 

 

LRFDI 

 

ADF 

 

KPSS 

 

Test statistic 

(including trend) 

 

 

-3.20 

 

 

0.165 

Critical Value at 5% -3.50 0.146 

Status 

 

Difference Stationary Difference 

Stationary 

 

The above table reports the test result for log real FDI (Foreign direct investment). In this 

table, the variable FDI is also tested in level with constant and tend. ADF if fail to reject 

the null hypothesis and KPSS also reject the null hypothesis. These tests also draw the 

same conclusion as in as in log real GDP. So, it means FDI is difference stationary.  

Log of Real Imports 

The below table shows the result of log real Imports both ADF and KPSS provides the 

strong evidence of difference stationary I (1). Thus, Imports series is also trend stationary 

 

Table 7: Stationarity Result for LRIM 

 

LRIM 

 

ADF 

 

KPSS 

 

Test statistic 

(including trend) 

 

 

-1.77 

 

0.313 

Critical Value at 5% -3.50 0.146 

 

Status 

 

 

Difference Stationary 

 

Difference 

Stationary 
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Log Real Exports 

 

Table 8: Stationarity result for LREX 

 

LREX 

 

ADF 

 

KPSS 

 

Test statistic 

(including trend) 

 

 

-2.93 

 

0.151 

Critical Value at 5% -3.50 0.146 

 

Status 

 

 

Difference Stationary 

 

Difference 

Stationary 

                                

 

The above table reports the result of log of real Exports, the ADF fail to reject the null 

hypothesis and KPSS strongly reject the null hypothesis. Thus, Export series is trend 

stationary.  

 

Hence, all four series are integrated of order “One” and the first differences are 

integrated of order of order “Zero”. 

 

4.2 Results of Cointegration Analysis 

 
I estimated unrestricted VAR model with four variables real GDP, real FDI, real Exports 

and real imports. “The order of the VAR is fixed at 2 using AIC criterion and LM test 

(AR-1) for detecting serial correlation”. I am using the real variables just to make sure 

that there is no I (2)
5
 trends in the data. The results of unrestricted I(2) analysis are 

reported in the table 9 (See Appendix)  and results confirmed that there are no I(2) trends 

in the data. Results for I (1) co-integration analysis for testing rank using trace statistic 

are reported table 10.      

                                                
5 Co-integration I(2) analysis in order to see if there are some I(2) trend in the nominal variable. The results 

are reported in table 9 (See Appendix). The variables are transformed in real to avoid complication in 

cointegration VAR analysis. 
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                                     Table 10: Johansen’s Co-integration Test VAR (2) 

 

Hypothesis 

Trace 

test 

P Value Status 

 

0 

 

63.041 

 

[0.001] ** 

 

 

Results of Trace test indicates that there 

are two co- integration vectors 

 

1 

 

32.631 

 

[0.022] * 

 

2 

 

9.9498 

 

[0.290] 

 

3 

 

0.83518 

 

[0.361] 

  

Results for I (1) cointegration analysis for testing rank using trace statistic are reported in 

table 9. The results proposed that there could be two cointegration relations at 5% level 

meaning that there exits two long run relationship among variables that can be 

interpreted. I have tested to restrict the constant in to cointegration relation but LR test 

rejected the hypothesis of restricted constant hence constant can not be restricted to 

cointegration space this is due to the fact that there trend in the level of the series. 

 

The cointegration rank is “2” and the signs of coefficient are as expected and very 

interesting I have analyzed the cointegration relationship in more detail by imposing 

different restrictions on “ β ” matrix. For example I impose zero restrictions on 

coefficient of “Log of Real FDI” in “ β ” matrix. This restriction is accepted and it means 

that in long run FDI is not statistically affecting GDP. These results are different from 

previous studies based on Pakistan. I excluded this variable from first long run 

relationship. In second the long run relationship among GDP, FDI, Export and Imports I 

impose zero restriction on coefficient of GDP in “ β ” matrix. This restriction is also 

accepted and it means that in long run GDP is also not statistically affecting FDI. I 

excluded this variable from second long run relationship for identification. 
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Table 12: Results of Restricted coefficient of β  and α  

Variables LRGDP LRFDI LREX LRIM 

                Coefficient of 1β  

(Standard Error) 

 

1 

(0000) 

 

0000 

(0000) 

 

4.2738 

(0.8121) 

 

-4.6343 

(0.9445) 

 

                Coefficient of  1α  

(Standard Error) 

 

-0.067077 

(0.020074) 

 

-0.77659 

(0.73824) 

 

0.075797 

(0.14258) 

 

-0.37170 

(0.11322) 

 

                Coefficient of  2β  

(Standard Error) 

 

0000 

(0000) 

 

1 

(0000) 

 

-17.015 

(4.369) 

 

22.457 

(5.0253) 

 

                Coefficient of 2α
 

(Standard Error) 

 

 

-0.015329 

(0.00381) 

 

 

-0.18213 

(0.14234) 

 

 

0.012632 

(0.627490) 

 

 

-0.063493 

(0.0218330) 

 

 

• LRGDP is log of real, LRFDI is log of real FDI, LREX is log of real Exports and LRIM is log of real Imports  

• Standard Errors of the estimates are reported in the parenthesis. 

• The first two rows represent the first cointegration relation and last two rows represent the second cointegration relation 
 

The first co integrating relation shows that the FDI has no effect on GDP whereas exports 

has positive effect and imports has negative effect on GDP. 

 

The second co-integrating relation shows that both exports and imports significantly 

affect the FDI but GDP is not effecting significantly. The imports have positive effect on 

FDI but exports have been effecting negatively.  

 

The Adjustment coefficient for GDP, FDI and Import are negative meaning that these 

coefficient/ variable respond to correct the disequilibrium errors of the previous period. 

The adjustment coefficient Export having positive relationship which respond in opposite 

direction to correct for disequilibrium errors but they seems to be insignificant. Also the 

adjustment coefficient in second cointegration has similar result as first cointegration 

vector.  
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I tested the significance of the Adjustment coefficient individually and an Acceptance or 

Rejection criterion is based on the log likelihood ratio test. The results are report in 

table12 and table 13 (See Appendix) 

 

The results stated above conclude that the long-run relationship between FDI and GDP is 

not significant. The results shows that all variables are integrated I (1) and I add ECT 

(Error correction term) in differenced model in order to capture the equilibrium 

relationship among the cointegrated variables in their dynamic behavior. Thus it’s 

possible to separate the long run relationship between economic variables from their 

short-term responses and to determine the direction of the Granger short-term causality.  

 
The Granger causality test is applied to test relationships between the variables under 

examination. As a testing criterion F-statistics significance of specific groups of 

explanatory variables was tested for each separate function. The Granger causality test 

shows the relationship between GDP to FDI but no reverse causation (See Table (a), 

Table (b)). It means that FDI does not play important role in GDP growth and result are 

significant at 5%. The result of table (a) and table(c) suggest that there is uni-direction 

relation GDP to EX but “no reverse causality” found and results are significant at 10% 

but not at 5%. It means that Export-led growth hypothesis does not hold for Pakistan. 

There is uni-direction (one way) relationship between GDP and IM which shows that 

adoption of the Import substitution strategy. Also causality test between FDI and Exports 

tested and results suggest that there is no reverse causation among these variables. It 

means the hypothesis that FDI led growth in trade sector does not hold in the model.   

 

Thus, the study can conclude that FDI, Export and Imports do not cause GDP in Pakistan. 

But GDP does causes FDI, Exports and Imports. These results are quite different from the 

previous studies.  However, the findings of the study are different from preceding studies 

for Pakistan because they used different method (technique) and small samples (1972-

2001). 
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5. Conclusion Marks 

 
The present research work is an attempt to investigate the long-run co-integrating relation 

among FDI, GDP, Exports and Imports for Pakistan. This analysis is based on the annual 

time series data over a period from 1965 to 2005. To avoid complication of data the 

nominal variables transformed into real term. The formal tests for stationarity ADF 

(Argument Dickey Fuller) and KPSS shows that the real variables are integrated at order 

one. 

 

To analyze the long run relationship, the study used VAR (Vector Auto-Regressive) 

model and this model results show that there are two long run cointegration relationships. 

 

1. In first long run relation GDP is dependent variable and both exports and 

imports effect GDP but FDI does not have significant effect on GDP. 

 

2. In second long run relation FDI is taken as dependent variable and both 

export and both exports and imports affect FDI but GDP does not 

significantly affect FDI. 

 

In long run FDI is not playing important role for GDP growth in Pakistan. Moreover, the 

second co integrating relationship indicates that most flow of foreign investment is going 

into imports sectors. The analysis of Granger causality test shows that FDI is not causing 

the GDP but conversely GDP does causes the FDI. It is also argued that FDI increases the 

host country’s exports. So the hypothesis is tested, whether FDI has played a significant 

influence on exports expansion in Pakistan, but this hypothesis is not accepted. Both 

Exports and FDI do not cause each other; it means that in case of Pakistan FDI is not 

playing an important role in the long run.  
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8. Appendix 
 

Table 2: Inflow of FDI by Sector-wise in Pakistan (Millions USD)  

Sectors\Years 2000-01 2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 

Oil & Gas 80.7 268.2 186.8 202.4 193.8 312.7 545.1 

Financial Business -34.9 3.6 207.4 242.1 269.4 329.2 930.3 

Textiles 4.6 18.5 26.1 35.4 39.3 47 59.4 

Trade 13.2 34.2 39.1 35.6 52.1 118 172.1 

Construction 12.5 12.8 17.6 32 42.7 89.5 157.1 

Power 39.9 36.4 32.8 -14.2 73.4 320.6 193.4 

Chemical 20.3 10.6 86.1 15.3 51 62.9 46.1 

Transport 45.2 21.4 87.4 8.8 10.6 18.4 30.2 

Communication NA 12.8 24.3 221.9 517.6 1937.7 1898.7 

Others 140.9 66.2 90.4 170.1 274 285 1092.5 

Total 322.4 484.7 798 949.4 1523.9 3521 5124.9 

Source: Board of Investment Pakistan 
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Table3: Consumption of GDP growth point contribution  

Flows 2000-01 2001-02 2002-03 2003-04 2004-05 2005-06 2006-07 

Private Consumption 0.4 1 0.3 7.1 8.7 2.4 3 

Public Consumption -0.5 1.2 0.6 0.1 0.1 3.9 0.2 

Total Consumption [C] -0.1 2.2 0.9 7.2 8.8 6.4 3.2 

Gross Fixed Investment 0.7 -0.1 0.6 -1 1.8 2.5 3.3 

Change in Stocks 0 0 0.4 0.1 0.7 -0.5 0.1 

Total Investment [I] 0.7 -0.1 1.1 -0.9 2.5 2 3.4 

Exports (Goods & Serv.) [X] 1.6 1.5 4.5 -0.3 1.7 1.8 0.1 

Imports (Goods & Serv.) [M] 0.3 0.4 1.6 -1.3 5.4 3.2 0.2 

Net Exports [X-M] 1.3 1 2.8 1 -3.7 -1.5 -0.2 

Aggregate Demand (C+I+X) 2.3 3.7 6.5 6 13 10.2 6.6 

Domestic Demand (C+I) 0.7 2.2 2 6.3 11.3 8.4 6.5 

GDP MP 2 3.2 4.8 7.4 7.7 6.9 6.4 

Source: Federal Bureau of Statistic 

 

Figure 3: Comparative Real GDP Growth Rates (Percentages) 
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          Source: World Economic Outlook (IMF), April 2007, own calculation 
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Figures 6: Graphs of Real Variables 

Graph 6.a 

 

 

Graphs 6.b 
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Graphs 6.c 

 

 

Graphs 6.d 
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Table 9: Results of I (2) analysis of Real variables 

p=         0         1         2         3 

 

n-p-s=0    0.54148   0.44098   0.20841  0.021187 

Q_p         63.041    32.631    9.9498   0.83518 

 

[pval]      0.0008    0.0222    0.2898    0.3608 

 

n-p-s=         4         3         2         1 

 

p = 0      0.72035   0.59904   0.53974   0.44171 

S_p,s       201.37    151.68    116.04    85.774 

 

[pval]      0.0000    0.0000    0.0000    0.0000 

 

p = 1            0   0.60781   0.53658   0.38693 

S_p,s            0    118.21    81.709    51.713 

 

[pval]      0.0000    0.0000    0.0000    0.0010 

 

p = 2            0         0   0.58382   0.22095 

S_p,s            0         0    53.876    19.687 

 

[pval]      0.0000    0.0000    0.0003    0.1232 

 

p = 3            0         0         0   0.21652 

S_p,s            0         0         0    10.352 

 

[pval]      0.0000    0.0000    0.0000    0.1566 

 

 

 

 

 

 

Table 12: Results of restricted Coefficient of α (Alpha) in first cointegration relation 
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Restrictions Variables Coefficient of 

αααα 

Standard error 

of αααα 

LR 

Statistics 

with chi
2
(1) 

P value 

 

Alpha 

coefficient of 

LRGDP=0 

 

LRGDP 

 

0 

 

0 

 

 

1.5632 

 

 

 

0.2112 LRFDI 0.0095 0.6135 

LREX 0.0929 0.1127 

LRIM -0.3057 0.0853 

 

Alpha 

coefficient of 

LRFDI=0 

 

LRGDP 

 

-0.0373 

 

0.0188 

 

 

0.79097 

 

 

0.3738 LRFDI 0 0 

LREX 0.0528 0.1224 

LRIM -0.3993 0.104 

 

Alpha 

coefficient of 

LREX= 0 

 

LREX 

No Convergence 

  

LRGDP 

LRFDI 

LRIM 

 

Alpha 

coefficient of 

LRIM=0 

 

LRIM 

 

0 

 

0 

 

 

 

3.5497 

 

 

 

0.0596 

LRGDP -0.0671 0.0139 

LRFDI -0.9684 0.5554 

LREX 0.0734 0.0810 

 

 

 

 

 

 Arshad, Muhammad, Int. J. Eco. Res., 2012, v3i4, 42-75 ISSN: 2229-6158

IJER | JULY - AUGUST 2012 
Available online@www.ijeronline.com

71



 

Table 13: Results of restricted Coefficient of α (Alpha) in second cointegration 

relation 

Restrictions Variables Coefficient of 

αααα 

Standard error 

of αααα 

LR 

Statistics 

with chi
2
(1) 

P value 

 

Alpha 

coefficient of 

LRGDP=0 

 

LRGDP 

 

 

 

No Convergence 

 

 

 

 

 

 

 

 

 

LRFDI 

LREX 

LRIM 

 

Alpha 

coefficient of 

LRFDI=0 

LRGDP -0.0136 0.0037  

 

1.8807 

 

 

0.1703 

LRFDI 0 0 

LREX 0.0036 0.0241 

LRIM -0.0684 0.0201 

 

Alpha 

coefficient of 

LREX= 0 

LREX 0 

 

0 

 

 

 

0.2091 

 

 

0.6475 LRGDP -0.0167 0.0036 

LRFDI -0.1725 0.1333 

LRIM -0.0723 0.015 

 

Alpha 

coefficient of 

LRIM=0 

LRIM 0 0  

 

6.3082 

 

 

0.0120* 

LRGDP -0.0099 0.0026 

LRFDI -0.1854 0.1059 

LREX 0.0432 0.0136 
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Table 15: Tests of Granger Causality 

Table 16.a 

  

Hypothesis GDP does not Cause FDI, EX, IM 

 

Variables FDI EX IM 

Lag Length 6 6 6 

Test Statistics 3.43 2.22 5.95 

Observation 35 35 35 

P-Value 0.0152 0.0791 0.008 

Result 

 

 

GDP does cause FDI 

at 5%     

  

GDP does 

cause at 10%  

 

GDP does 

cause at 5% 

or 1% 

 

 

 

Table 16.b 

  

Hypothesis FDI does not Cause GDP, EX, IM 

  

Variables GDP EX IM 

Lag Length 6 6 6 

Test Statistics 1.73 1.59 1.30 

Observation 35 35 35 

P-Value 0.161 0.197 0.299 

Result 

 

 

 

FDI does not cause 

GDP           

 

 

FDI does not 

cause EX  

 

 

FDI does not 

cause IM 
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Table 16.c 

  

Hypothesis EX does not Cause GDP, FDI, IM 

 

Variables GDP FDI IM 

Lag Length 6 6 6 

Test Statistics 0.529 5.09 1.38 

Observation 35 35 35 

P-Value 0.780 0.002 0.266 

Result 

 

 

 

Exports does not 

cause GDP  

 

          

 

Export does 

cause FDI at 

5% or  1% 

 

 

Export does 

not cause 

Imports 

 

 

 

 

Table 16.d 

  

Hypothesis IM does not Cause GDP, FDI, EX 

Variables GDP FDI EX 

Lag Length 6 6 6 

Test Statistics 1.485 4.268 0.858 

Observation 35 35 35 

P-Value 0.229 0.005 0.541 

Results 

 

 

 

 

Imports does not 

cause GDP 

 

 

 

Imports does 

cause FDI at 

5% or 1% 

 

 

Imports does 

not cause 

Export 
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Table 15: Results of Residuals cointegration 

 Coefficient Standard 

Error 

t-

valu

e 

t-

prob 

Part.R^

2 

Constant 0.0053343

3 

0.01211 0.44

1 

0.66

2 

0.0052 

residuals_

1 

-0.995837 0.149

9 

-6.64 0.00

0 

0.5440 
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