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ABSTRACT  

Foreign direct investment, commodity production sector, and inflation play an incredibly 

important part in the economic growth of any country developing nations, particularly. In 

developing countries like Pakistan, foreign direct investment is frequently regarded as a 

major component of economic progress. The agriculture sector in Pakistan is extremely 

important to the economy, contributing 18.9% of GDP and employing 42.3 percent of the 

workforce, and also Industry is regarded as the most important industry for economic 

development. In Pakistan, as in most emerging and developed countries, inflation is a big 

issue. The basic motive of this research is to investigate the effect of foreign direct 

investment, commodity production, and inflation on the GDP rate of growth in Pakistan, 

by taking time-series data from 1990 to 2019, by world development indicator, and 

economic surveys of Pakistan. GDP rate of growth is used as dependent while, FDI, 

commodity production, consumer price index, interest rate, Gross capital formation, and 

labor force participation rate are used as explanatory variables.  Based on the unit root 

analysis, we applied Nonlinear Autoregressive distributed lag model. And the finding 

revealed that a positive shock in foreign direct investment and commodity production has 

a positive and significant impact on Pakistan's economy, but the negative shock has a 

negative but insignificant influence on the economic development of Pakistan. Although 

the consumer price index has a negative but significant impact on the GDP growth rate 
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1. BACKGROUND OF THE STUDY 

With international firms which account for over one-fifth of the world's inhabitants in non-

agricultural areas, foreign direct investment plays a critical role in driving the level of 

financial activity around the world (Whyman et al. 2008). In global business, FDI performs 

a significant and expanding part. It can open up new markets and marketing channels for 

a company, as well as lower production costs and access to new technology, goods, talents, 

and funding. It can offer a source of new technologies, investment, procedures, 

manufactured goods, administrative technologies, and managerial proficiencies for the 

host country or the foreign firm that gets the investment, and so can provide a powerful 

push to economic development. 

Pakistan was once a well-known investment zone that was dominated for two centuries by 

British corporations. Pakistan began to nationalize in the 1970s, notably during Zulfiqar 

Ali Bhutto's rule. However, in a few decades, this was acknowledged as demonstrating the 

mindset for privatization as a means of catching up to the globalization process. Pakistan's 

economy is not developed enough to play a large role in the globalization process and 

gains considerable benefits, and as a result, this economy has been experiencing 

difficulties. One of the most contentious issues in economics is the link between inflation 

and economic expansion (Jayathilake and Rathnayake 2003). It is measured through the 

consumer price index shows an annual proportional variation in price to the typical user 

of buying a set of commodities and public services that may be fixed or altered at regular 

periods, because as every year. 

In Pakistan, most of the inflation has been caused by the rise in food prices. This could be 

caused by the output of the farming area or maybe the result ‘referred to as a lack of 

services along with products within economic development in the production sector’s 

“giants”. Numerous supply-side and demand-side factors could also be held responsible 

for the rise in inflation in Pakistan. Shocks to the supply of some food products and the 

world's energy markets could cause inflation. Changing oil prices on the global market 

may also be a separate reason for an increase in the overall price level of practically all 

other commodities, owing to an inflexible wage and pricing structure (Ayyoub, 

Chaudhary, and Farooq, 2011). 

In late 2003, Pakistan's inflation rate began to increase after maintaining relatively low for 

a long time. Inflation decreased to around 5% by 2000, following the 1998-99 crisis, and 

stayed stable until 2003. This low-inflation environment appears to have been aided by 

tight monetary policy and budgetary retrenchment (A change in the technique for 

calculating the house rent index, according to the State Bank of Pakistan (SBP), may also 

be contributing to the observed reduction in headline inflation.) According to UNCTAD's 

2020 World Investment Report, FDI inflows to Pakistan increased from USD 1,7 billion 

in 2017 to USD 2,2 billion in 2019.  At the same time, the total amount of FDI inflows for 

the year ended up at USD 34,8 billion. FDI inflows increased by 68.3 percent year on year 
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to USD 1.34 billion in the first half of the 2019-20 fiscal year (July-December 2019), 

compared to USD 796.8 million the previous year (State Bank of Pakistan) (SBP). 

 

2. LITERATURE REVIEW 

Abbas et al., (2011) carried out a study on the impact of foreign direct investment and the 

Consumer Price Index, on the Gross domestic product in SAARC member nations. Overall 

model in these countries was shown to have a positive link between Foreign Direct 

Investment and GDP, but a negative association between CPI and GDP. That objective 

was analyzed employing some relapse models and information from used SAARC 

countries from 2001 to 2010. Wu and Chiang (2008) attempted to uncover whether FDI 

can accelerate economic progress. The study used threshold regression analyses, and 

observed evaluation to conclude that FDI played a key part in economic evolution. And 

had been found following an assessment of the information of 62 nations from the year 

1975 to 2000 and discovered that the FDI relies substantially on first GDP and human 

resources. It implies that nations that had a Before FDI, substantial GDP, and human 

activities demonstrated a clear link. 

Nadeem and Ahmed (2015) explored the influence of foreign direct investment on the 

gross domestic product in Pakistan by gathering information from 2006 to 2010 and 

applied multiple regression were employed to evaluate links among FDI, GDP, and CPI. 

By using FDI and inflation as independent while GDP as reliant on variable and described 

positive and substantial affiliation among GDP and FDI, but adverse and substantial in 

GDP and inflation. Shah and Ahmed (2004) organized an investigation by exploiting data 

in a time series from 1961-2000 and shows that in Pakistan, a long-term relationship exists 

among FDI streams and characteristics such as governmental steadiness, market volume, 

cost of capital, and transportation, plus costs of communication. 

Kolstad and Villanger (2008) used FDI data from 57 countries from 1989 to 2000 to 

explore determinants of foreign direct investment in the service industry. The findings 

demonstrated that market size was important in serving FDI, even though trade openness 

was statistically negligible in FDI inflows, and that FDI in the manufacturing sector was 

related to FDI in the financial and transportation sectors. Khondoker (2007) used panel 

data from 60 low-income countries for the years 2003, 2004, and 2005 to the examined 

relationship between FDI and economic growth. According to calculations, developing 

countries with a high GDP and growth rate, investment-friendly regulations, and well-

established communication infrastructure can attract more FDI. Campos and Kinoshita 

(2003) studied 25 transition countries from 1990 to 1998 and found that “market size, 

economy clusters, cheap labor costs, and natural resource availability” influenced foreign 

direct investment in these countries. Establishments, openness to trade, as well as a low 

level of limitations on FDI inflows were found to be particularly important. 
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Awan and Zaman (2011) utilized quarterly time sequence data from 1996Q1 to 2008Q4 

to study important economic drivers of FDI inflows in Pakistan's commodity-producing 

industry. The enhanced Dickey-Fuller test was used to examine for variable stationarity, 

and co-integration in addition to error correction models were employed to evaluate 

results. According to the findings, “gross domestic product, real GDP rate of growth in the 

commodity generating area, gross fixed capital creation, foreign currency reserves, degree 

of openness to trade, plus per capita income” remained all major factors in FDI inflows 

into Pakistan's commodity-producing sector. All variables were retrieved statistically 

significant with positive indications. It looked like these variables had a substantial 

influence on FDI incursions into Pakistan's commodity production sector. To compute the 

inflation threshold in Pakistan, Mubarik (2005) analyzed annual data from 1973 to 2000. 

According to the findings of his research, Pakistan's economy had a 9 percent inflation 

threshold, above which inflation is severely harmful to financial progress. 

Zhu (2005) presented different nonlinear regression evaluations of relation including 

inflation and economic expansion intended for 80 nations over the time 1961 to 2000. 

Outcomes found out elevated inflation rates related together with sufficient increases 

throughout GDP growth equal to nearly 16 to 18 percent inflation. Pyko (2008) examined 

the growth and inflation relation for Commonwealth of Independent States (CIS) nations 

from the year 2001 to 2008 with a nonlinear analysis. Findings demonstrated optimistic 

economic progress the situation is essential to seek and maintain the minimal rate of 

inflation. It was best if the inflation rate remained at 8% for better or more balanced 

economic growth; otherwise, the country's economic status would deteriorate. 

Opoku, Ibrahim, and Sare (2019) investigated the heterogeneous link between financial 

development, foreign direct investment, and economic development in both short and long 

terms. The study used data from a sample of G-20 countries from 1970 to 2016, and the 

findings point to a cointegration link between the three series. Although short-run 

relationships between variables were largely non-uniform, both financial development and 

FDI play a role in determining long-term economic growth. 

Acquah and Ibrahim (2020) used annual panel data from 45 African nations to examine 

the association between foreign direct investment, economic expansion, and banking 

sector development. Results of the two-system generalized technique of moments showed 

that FDI had an equivocal effect on economic growth, albeit larger FDI was often 

correlated with higher growth. As a result, the model definition determined the precise 

influence of FDI on economic development. Surprisingly, the financial sector appears to 

reduce the positive impact of FDI on economic growth. Despite dampening, this 

conclusion remains regardless of the financial sector or economic growth metric. 
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3. DATA AND METHODOLOGY 

3.1. Data collection tool and procedure 

To accomplish the objective of the study, selecting data and collection, selecting the 

methodology that depends on the characteristics of the variable, all these things are really 

important. This section contains data source information from where the information has 

been collected and the econometric technique that is used in the analysis. To examine the 

influence of foreign direct investment, commodity production, plus inflation on Pakistan's 

GDP growth rate, the secondary data of GDP Growth data (GDPG), foreign direct 

investment net inflow (FDINIG), commodity production sector growth (CPSG), and 

consumer price index (inflation) (CPI) are in percentage of GDP. These time sequence 

data covered the years 1990 to 2019. The information is derived from World Development 

Indicators and Pakistan Economic Survey. 

Tables 1. Variables Descriptive 

 

Var Sign.  Variables  Expected signs Source 

GDPG GDP Growth 

positive World Development 

Indicator 

FDINIG 
Foreign direct 

investment net inflow 

Positive  World Development 

Indicator 

CPSG 

Commodity 

production sector 

growth 

Positive  Economic Surveys of 

Pakistan 

CPI  Consumer price index 

 

negative 

World Development 

Indicator 

 

GCF 
Gross capital 

formation 

 

Positive  

 

World Development 

Indicator 

 

IR Interest rate 

 

 

Negative  

World Development 

Indicator 
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LFPR 
Labor force 

participation rate 

positive World Development 

Indicator 

 

 

While performing time series regression analysis, a distributed-lag model is used to 

comprise both the present and lagged (previous) values of the independent variables (the 

Xs). One or more past values of the dependent are included among the explanatory 

variables in an autoregressive model. So, 

𝑦𝑡 = 𝛼 + 𝛽0𝑋𝑡 + 𝛽1𝑋𝑡−1 + 𝛽2𝑋𝑡−2 + 𝜇𝑡  

illustrates a distributed-lag model, but 

𝑌𝑡 =  𝛼 + 𝛽𝑋𝑡 +  𝑌𝑡−1 + 𝜇𝑡  

is an illustration of an autoregressive model (Gujarati, Porter, and Gunasekar 2012)? 

When determining the cointegration relationship in small samples, the ARDL model is 

more statistically substantial, Johansen cointegration approaches, on other hand, 

necessitate big data sets for validity. If unit root features of the data cannot be determined, 

the ARDL technique is the more appropriate model for empirical research. (Pahlavani et 

al. 2005). ARDL cointegration method, also known as the bound test of cointegration or 

Johansen cointegration technique, has turned into the go-to method to determine long-term 

affiliation among series that are not stationary and then adjust them to Error Correction 

Model (ECM) (Nkoro and Uko, 2016).” 

 It does not necessitate pre-unit root analysis, other cointegration methods are less 

adaptable than the linear autoregressive distributed lag (ARDL) model. Instead, the 

nonlinear ARDL (NARDL) cointegration model makes it possible for asymmetries in the 

connection between the variables. To be more specific, the NARDL model offers the 

benefit of accommodating mutually short and long-term relationship asymmetry (Nusair, 

2017). Asymmetric longer-term cointegrating regression is coupled to the dynamic error 

correction representation, resulting in the nonlinear ARDL (NARDL) model. NARDL's 

simplicity and flexibility make it an ideal foundation for modeling complex processes 

(Shin et al. 2014). 

The functional form of our model is  

GDPG = f (FDI, CPSG, CPI, IR, GCF, LFPR) 

As proposed by the literature Standard time sequence methods like co-integration, error-

correction modeling, as well as Granger causality are commonly used to analyze the 

relationship between two or more variables, such as foreign direct investment, commodity 

production, and inflation. Although all of these methods are capable of evaluating together 

long short-run relationships, they only consider symmetrical interactions. Detecting 

potential inequalities in their interactions is insufficient. Shin et al. (2014) created a 

nonlinear ARDL co-integration technique (NARDL), which is an asymmetric expansion 

of the most famous ARDL model developed by Pesaran et al. (1999) and Pesaran et al. 

(2001), in which long-run asymmetries, as well as short-run asymmetries, are captured. 
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𝐺𝐷𝑃𝐺𝑡 =  𝛽° +  𝛽1𝐹𝐷𝐼𝑡 +  𝛽2𝐶𝑃𝑆𝐺𝑡 + 𝛽3𝐶𝑃𝐼𝑡 + 𝛽4𝐼𝑅𝑡 +  𝛽5𝐺𝐶𝐹𝑡 +  𝛽6𝐿𝐹𝑃𝑅𝑡 +  𝜇𝑡                 

(1) 

GDPG, FDI, CPSG, IR, GCF, LFPR, and CPI are the GDP rate of growth, Foreign Direct 

Investment, Consumer Price Index, interest rate, Gross capital formation, and labor force 

participation rate respectively, in the following equation. Long run coefficients plus error 

terms are indicated by 𝛽
°
, 𝛽1, 𝛽2, 𝛽3, 𝛽4,, 𝛽5,𝛽6,𝜇𝑡 respectively. To find long plus short-run 

correlations among indicated variables, the Autoregressive Distributed Lag (ARDL) 

model of Pesaran et al. (2001) is used in this investigation. In comparison to the other co-

integration methods, the ARDL methodology has some advantages. 

Firstly, this strategy is effective (Romilly et al., 2001). The I (0) order of integration 

requires Johansen's (1988) approach for determining the long-term relationships amongst 

intended variables. ARDL model, like other co-integration methods, will be similarly 

relevant for the series in which they are stationary at I (0), I (1), or I (0) as well as the I 

(1). (1). The Autoregressive Distributed Lag (ARDL) model does not require stationary 

verification. However, this procedure could not be used with any second order I (2) 

variable since the F-statistic result of co-integration analysis turn out to be meaningless 

with I (2) variables (Ibrahim, 2015). 

The present study creates the next common in a linear framework, the ARDL equation, 

taking into account the benefits of the ARDL model. 

∆𝐺𝐷𝑃𝐺𝑡 =  𝛽° +  𝛽1𝐹𝐷𝐼𝑡−𝑖 + 𝛽2𝐶𝑃𝑆𝐺𝑡−𝑖 +  𝛽3𝐶𝑃𝐼𝑡−𝑖 + ∑ 𝛽4𝐹𝐷𝐼𝑡−𝑖 +
a

i=1

 ∑ 𝛽5
𝑏
𝑖=1 𝐶𝑃𝑆𝐺𝑡−𝑖 + ∑ 𝛽6

𝑐
𝑖=1 𝐶𝑃𝐼𝑡−𝑖 + ∑ 𝛽7

𝑑
𝑖=1 𝐼𝑅𝑡−𝑖 + ∑ 𝛽8

𝑒
𝑖=1 𝐺𝐶𝐹𝑡−𝑖 +

∑ 𝛽9
𝑓
𝑖=1 𝐿𝐹𝑃𝑅𝑡−𝑖 + 𝜇𝑡 (2) 

In equation 2, 𝛽
1

, 𝐵2, 𝑎𝑛𝑑 𝛽3 referring to the long-run coefficients, but 𝛽
4

, 𝛽5, 𝑎𝑛𝑑 𝛽6 

constitute short-run coefficients of the linear ARDL. As explained in Granger and Yoon’s 

(2002) research, argued hidden co-integration, according to the author, occurs when a 

variable's positive and negative portions are co-integrated. To be taken into consideration 

the asymmetric affiliation of foreign direct investment, commodity production, and 

inflation on GDP growth, we have been following nonlinear co-integration regression. 

𝐺𝐷𝑃𝐺𝑡 = 𝛽+𝐹𝐷𝐼𝑡
+ +  𝛽−𝐹𝐷𝐼𝑡

− + 𝛽+𝐶𝑃𝑆𝐺𝑡
+ + 𝛽−𝐶𝑃𝑆𝐺𝑡

− + 𝛽+𝐶𝑃𝐼𝑡
+ + 𝛽−𝐶𝑃𝐼𝑡

− +
𝛽+𝐼𝑅𝑡

+ + 𝛽+𝐺𝐶𝐹𝑡
+ + 𝛽+𝐿𝐹𝑃𝑅𝑡

+ + 𝜇𝑡       (3) 

Long-run coefficients of partial sums of both positive and negative alterations that have 

taken place in foreign direct investment, commodity production, and consumer price index 

respectively are alluded to in Equation (3). Equations (4) to (6) were used to calculate 

partial sums of both negative and positive FDI, CPSG, and CPI shocks (9). 

𝐹𝐷𝐼𝑁𝐼𝐺𝑡
+ = 𝛴𝑖=1

𝑡 " 𝐹𝐷𝐼𝑁𝐼𝐺𝑡
+=Σⅈ=1

t max ("FDINIGi, 0)     (4) 

𝐹𝐷𝐼𝑁𝐼𝐺− =  𝛴𝑖=1
𝑡  "FDINIGt

-=Σi=1
t min ("𝐹𝐷𝐼𝑁𝐼𝐺𝑖 , 0)      (5) 

𝐶𝑃𝑆𝐺𝑡
+ =  Σ𝑖=1

𝑡 "𝐶𝑃𝑆𝐺𝑡
+ =  Σ𝑖=1

𝑡 max (“𝐶𝑃𝑆𝐺𝑖 , 0)     (6) 

𝐶𝑃𝑆𝐺− =  Σ𝑖=1
𝑡  "CPSGt

-= Σi=1
- min ("𝐶𝑃𝑆𝐺𝑖 , 0)        (7) 

𝐶𝑃𝐼𝑡
+ =  Σ𝑖=1

𝑡 "CPIt
+=Σi=1

+ max ("𝐶𝑃𝐼𝑖 , 0)          (8) 

𝐶𝑃𝐼− =  Σ𝑖=1
− CPIt

-= Σi=1
- min  (𝐶𝑃𝐼𝑖 , 0)               (9) 

 

Equation (2) symmetrically connects foreign direct investment, commodity production, 

and consumer price index, coupled with GDP growth in the long-term and short-term 
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(linear framework). Still, our goal is to look at nonlinear relations between variables we're 

interested in, so we used the nonlinear technique pioneered by Shin et al. (2014) to make 

the model nonlinear by incorporating negative and positive upsets from foreign direct 

investment, commodity production, as well as to the consumer price index in Equation (2). 

(asymmetric). A popular form of a non-linear ARDL model in Equation 10 

Δ𝐺𝐷𝑃𝐺𝑡 = 𝛽𝜊 + 𝛽1𝐺𝐷𝑃𝐺𝑡−𝑖 + 𝛽2𝐹𝐷𝐼𝑡−𝑖
+ + 𝛽3𝐹𝐷𝐼𝑡−𝑖

− + 𝛽4𝐶𝑃𝑆𝐺𝑡−𝑖
+ + 𝛽5𝐶𝑃𝑆𝐺𝑡−𝑖

− +

𝛽6𝐶𝑃𝐼𝑡−𝑖
+ + 𝛽7𝐶𝑃𝐼𝑡−𝑖

+ + 𝛽8𝐶𝑃𝐼𝑡−𝑖
− + ∑  𝛽9𝐹𝐷𝐼𝑁𝐼𝐺𝑡−𝑖

+ + ∑  𝛽10𝐹𝐷𝐼𝑁𝐼𝐺𝑡−𝑖
− +𝑏

𝑖=1
𝑎
𝑖=1

∑ 𝛽11𝐶𝑃𝑆𝐺𝑡−𝑖
+ + ∑ 𝛽12𝐶𝑃𝑆𝐺𝑡−𝑖

− + ∑  𝛽13𝐶𝑃𝐼𝑡−𝑖
+ + ∑  𝛽14𝐶𝑃𝐼𝑡−𝑖

− +
𝑓
𝑖=1

𝑒
𝑖=1

𝑑
𝑖=1

𝑐
𝑖=1

∑  𝛽15𝐼𝑅𝑡−𝑖
+ + ∑  𝛽16𝐺𝐶𝐹𝑡−𝑖

+ + ∑  𝛽17𝐿𝐹𝑃𝑅𝑡−𝑖
+ +𝑖

𝑖=1
ℎ
𝑖=1

𝑔
𝑖=1 𝜇𝑡     (10) 

 

Equation (10) currently represents the ARDL method to co-integration as a nonlinear 

(asymmetric) framework that generates asymmetric long-term and short-term coefficients. 

The following process is derived from an empirical application of the NARDL approach. 

The practical application of the NARDL approach takes on the next few steps. 

⮚ All variables are tested for stationarity using the Augmented Dickey-Fuller and 

Phillips–Perron tests. Data will be evaluated to determine if variables will be 

integrated into order zero or one, i.e., I (0) or I (1).  
⮚  Using the ordinary least squares (OLS) approach, equation (6) was estimated 

during the second stage. Furthermore, the SIC (general-to-specific) information 

criteria are used to produce the final specification of the NARDL model, as 

suggested by Katrakilidis and Trachanas (2012), by removing unimportant lags. 
⮚ In the third stage, Pesaran et al. (2001) and Shin et al. (2014) established a bound 

testing approach that incorporates the Wald F test of the null hypothesis to 

validate the existence of cointegration between variables. 
⮚ Finally, the existence of co-integration allows for the evaluation of long and 

short-run asymmetries in the relationships among foreign direct investment, 

commodity output, inflation, and GDP growth, as well as the drawing of 

conclusions. 
⮚ Finally, asymmetries in long and short runs in the association between foreign 

direct investment, commodity output, inflation, and GDP growth are analyzed 

in the presence of cointegration, and conclusions are drawn. At this point, both 

positive and negative independent variables' cumulative dynamic multiplier 

effects are calculated. 
 

4. FINDINGS OF THE STUDY 

4.1. Descriptive Statistics  

The empirical analysis is playing a leading role in the research, and this demonstrates the 

degree to which dependent and independent variables are related. Data have been taken 

from 1990 to 2019 and the NARDL technique is used to assess the results. The present 

analysis also includes several other methods for assessing the moments of distribution that 

form the probability distribution, and those are referred to as skewness and kurtosis. When 

the skewness value is 0, it denotes the symmetry of the distribution. When the kurtosis 

value is three or greater, the distribution is Leptokurtic; when the kurtosis value is less 

than three, the distribution is Platykurtic. 
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Table 2. Descriptive Statistics 

 GDPG FDI CPSG CPI  IR GCF 

 

LFPR  

 Mean  4.1585  1.0903  3.8286  8.4097  109.0268  17.2927 

 

52.6604 

 Median  4.4275  0.8093  3.5450  8.4866  107.2630  17.4747 

 

4.3143 

 Maximum  7.7058  3.6683  9.5000  20.2861  126.5775  20.7020 

 

15.755 

 Minimum  0.9888  0.3755 -0.0500  2.5293  96.48704  14.1206 

 

10.755 

 Std. Dev.  1.7963  0.8297  2.7401  4.0706  9.648580  1.7579 

 

7.2400 

 Skewness 

-

0.0257  2.0344  0.5581  0.5942  0.262898  0.0518 

 

 4.0214 

 Kurtosis  2.3516  6.1827  2.4653  3.5187  1.563313  1.9712 

 

2.3310 

Source: Authors calculation by Eviews 9 

 

The descriptive statistics show an average value of GDP rate of growth is 4.158 percent in 

the time of 1990 to 2019, while foreign direct investment has a mean value of 1.0903 

percent, as well as commodity production has 3.828 percent and the consumer price index 

has 8.409 percent. The Jarque-Bera value indicates that the variables are regularly 

distributed. across the period and the value of kurtosis of GDPG is 2.35, foreign direct 

investment, commodity production, and consumer price index are positively skewed, but 

GDP growth is negatively skewed.  

 

4.2. Correlation Matrix 

The correlation matrix alludes to the symmetric array of numbers.4 The table that is 

showing the correlation coefficient inside sets of the variable and every variable within a 

table is connected with every other value in the table. Across of table is a continuous set 

of ones, to illustrate the link between variables is always one.5 It is simply a table that 

shows the correlation coefficients for the different variables. 

 

Table 3. Correlation Matrix 

 GDPG      FDI  CPSG       CPI   IR   GCF     LFPR 

     GDPG    1.0000    0.4112        0.2944    -0.3807     0.1670   0.1142     0.2101 

     FDI        0.4112  1.0000        0.7344  -0.3697     0.5962   0.3697

   0.3415 

                                                           
4 users.stat.umn.edu 
5 Statistics how to. Com 
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    CPSG      0.2944 0.7344         1.0000 -0.0136      0.1632   0.6092

   0.2134 

    CPI         -0.3807 -0.3697         -0.0136  1.0000      -0.7666  0.3517

  -0.1131 

    IR          0.1670 0.5962          0.1632 -0.7666      1.0000   0.4067

 -0.4132 

   GCF          0.1142 0.3697          0.6092  0.3517      0.4067   1.0000   0.3122 

   LFPR        0.2101 0.3415          0.2134 -0.1131     -0.4132   0.3122

    1.0000 

 

Source: Authors calculation by Eviews 9 

 

The preceding table illustrates the correlation among the variables of the model. The 

dependent variable GDP growth rate in a positive manner is associated with all other 

explanatory variables except the consumer price index. The GDPG and foreign direct 

investment have a favorable relationship. As well as commodity production is also 

positively correlated with the GDP growth rate. The diagonal line of the correlation matrix 

of variables depicts the correlation of variables which is; whether the two variables have 

been more significant than 0.9 correlations so that there is an issue of multi-co-linearity. 

At This Point, all the values are less than 0.9 thus; there is no issue of multicollinearity 

 

4.3.  NARDL Estimation Results 

Before the evaluation, we conducted a unit root analysis to define the integration order of 

variables. The objective is to make sure that stationary conditions of variables are enough 

for the implementation of the ARDL method. Findings of Augmented Dickey-Fuller 

(ADF) unit root assessments are demonstrated in table 4. 

 

Table 4. Unit Root Analysis 

Variable Level 1st Result 

Intercept Trend and 

intercept 

Intercept Trend and 

intercept 

 

GDPG -3.5080 

0.0150* 

-3.4188  

0.0684** 

-6.0104 

0.0000*** 

-5.8759   

0.0003*** 

I(0) 

FDI -2.9356  

0.0539 

-2.8560  

0.1908 

-3.4898  

0.0159* 

-3.4401   

0.0662** 

I(1) 

CPSG -4.2187  

0.0027 

-4.5688  

0.0055 

-8.7518  

0.0000** 

-8.5795   

0.0000*** 

I(1) 

CPI -2.4329  

0.1420 

-4.3102  

0.0125 

-6.1775  

0.0000** 

-6.0548  

 0.0002 

I(1) 
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IR -0.9115 

0.5011 

-8.9554  

0.8539 

-8.0104 

0.0011*** 

-7.8637   

0.0002*** 

I(1) 

GCF -1.8914  

0.3315 

-2.2464  

0.4480 

-5.3134  

0.0002*** 

-5.2113  

0.0012*** 

I(1) 

LFPR -1.3214 

0.7143 

-4.2169 

0.5193 

-7.0204 

0.006* 

-6.5121 

0.0001** 

I(1) 

Source: Authors calculation by Eviews 9 

 

The first stage in performing a regression analysis of a time series ensures that variables 

are stationary, this is usually done to guarantee that the order in which variables are 

integrated is right. This table represents that the GDP Growth Rate is at a level while 

foreign direct investment, commodity production sector growth, consumer price index, 

interest rate, gross capital formation and labor force participation rate are integrated at the 

first difference. 

 

4.3.1. Bound test 
After obtaining the results of integration, now that the next step will be to test co-

integration, and that's why we must have employed the Bound test approach. That test 

investigates the presence of co-integration via bound structure then based on the contrast 

between the F-statistics value, as well as the upper and lower bound limits. 

There can be no co-integration if the null hypothesis is true. 

Alternative Hypothesis: Co-integration exists. 

Whether the assessed value off-statistics is higher than the upper bound value, 

subsequently null hypothesis is denied. F-statistics examine the long-run connection 

between variables. Outcomes of bound analysis are underneath: 

Table 5. Bound test 

Test Statistic Value k 

F-statistic  6.5342 6 

Significance I(0) Bound I(1) Bound 

10% 2.12 3.23 

5% 2.45 3.61 

2.5% 2.75 3.99 

1% 3.15 4.43 

Source: Authors calculation by Eviews 9 

 

The outcomes that are displayed in the preceding table describing the value of upper bound 

value are lower than the calculated F-statistics value. As a result, the null hypothesis that 

no co-integration exists is rejected. 

 

4.3.2. Short-run results  
The table below indicates the short-run outcome of variables, and that too plays an 

important role in the analysis. This will be also useful in the establishment response system 
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for some disturbance and inconsistent transformation in the time series of matter variables. 

This assessment assists through indemnifying seemed errors by exploiting error correction 

terms in the short term and thereby ensuring long-term relationships of variables. For 

modification, the term "lagged error correction" is employed, and the value of the co-

integration equation is founded on the long-term association of variables. 

 

Table 6. Short-run results 

Variable                    Coefficient           Std. Error      t-Statistic Prob.    

D(GDPG(-1))          0.1739             0.1293              1.3453               0.0256 

D(FDI_POS)          1.3225             0.7181              3.2338              0.0080 

D(FDI_NEG)          -0.6744             1.1036             -3.3293              0.1067 

D(CPSG_POS)              1.2818             0.1837             -1.5340              0.1533 

D(CPSG_POS(-1))        0.3991             0.1806                -2.2090               0.0493 

D(CPSG_NEG)             0.1905             0.0996             1.9119               0.0823 

D(CPSG_NEG(-1))     -0.3771             0.1879            -2.0064             0.0700 

D(CPI_POS)          -0.3467             0.0946            -3.6639             0.0037 

D(CPI_POS(-1))            0.3457             0.1294             2.6703             0.0218 

D(CPI_NEG)           0.0592             0.1338             0.4427             0.6665 

D(IR)                       -0.0312             0.0371            -0.8400             0.0119 

D(IR(-1)                        0.0827             0.0569             1.4518             0.0637 

D(GFC)                          0.0983             0.1033             -0.9524            0.3535 

D(GCF(-1))           0.7186             0.1039             -0.6123             0.0912 

D(LFPR)           0.0124             0.0171              0.7300            0.4747 

D(LFPR(-1))         -0.4368             0.1707            -3.1028            0.0061 

CointEq(-1)     -0.2368         0.1407      -4.1017           0.0041 

R-squared          0.937954  

Adjusted R-squared 0.853345 

Prob(F-statistic) 0.000144 

Durbin-Watson stat 2.346443 

 

Source: Authors calculation by Eviews 9 

 

Short-run calculations demonstrate that a positive shock in FDI and commodity output 

have a positive and considerable influence on Pakistan's GDP rate of growth. Because of 

this, increase in foreign direct investment and commodity output in Pakistan, the GDP 

growth rate has risen as well. In short term, a 1% rise in FDI and CPSG leads to 1.32 and 

1.28 percent increases, respectively. Yet, negative shocks in FDI and CPSG have a 

negative and minor impact on Pakistan's GDP growth rate in short term. The consumer 

price index has a deleterious and considerable impact on the rate of growth of the economy 

in the short run. As a result, a positive CPI shock has a negative but considerable effect on 

the growth rate. Though, a one-year lag in CPI has a positive and significant effect on 

growth rates. In particular, a 1% increase in the CPI with and without lag contains both a 

favorable and unfavorable influence on the GDP rate of growth in the short run, with -0.32 

and 0.34 percent, respectively. While a negative shock to the consumer price index has a 

small but favorable impact on GDP growth, In the near run, this means that commodity 
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output, foreign direct investment, the consumer price index, and growth rate are all 

symmetric. In the short run, the rate of interest has a negative and considerable impact on 

the rate of growth. 

 

Table 7. Long-run results 

Variable Coefficient Std. Error t-Statistic Prob.    

FDI_POS 0.3436 0.2856 4.7033 0.0006 

FDI_NEG -0.1257 0.5736 -3.7054 0.0035 

CPSG_POS 0.4100 0.0950 4.3124 0.0012 

CPSG_NEG -0.6032 0.0796 7.5737 0.0000 

CPI_POS -0.6121 0.1053 -5.8116 0.0001 

CPI_NEG -0.1095 0.0563 -1.9437 0.0779 

IR -0.0507 0.0232 -2.1846 0.0424 

GFC 0.2530 0.1327 1.9061 0.0727 

LFPR 0.4136 0.1045 2.6172 0.0543 

C 0.4856 2.8331 0.1714 0.0658 

 

The long-run positive and negative shocks of Foreign direct investment, commodity 

production, and consumer price index has been shown in table 8. Research findings exhibit 

positive shock here, the FDINIG has a positive impact on GDP rate of growth and will rise 

it. That is to say, if there is a 1% increase in FDI, it will raise GDPG by 0.34%. But the 

negative shock in FDI decreases the GDP growth. Blomstrom, Lipsey, Zejan, (1996)  also 

determined that Because FDI allows developing countries to trade with other countries, it 

has a major and positive impact on the economies of recipient countries, and its impact on 

the economy is positive. While Saqib et al. (2013) concluded that Pakistan's economic 

performance was negatively influenced by foreign investment. The results show that the 

positive shocks in CPSG increase GDPG. While the negative shocks weaken GDP growth. 

In other terms, if there is a 1% rise (reduction) in CPSG, it will increase (lessen) SMD by 

0.41% (0.60%) individually. 

FDI will have a favorable and significant impact on Pakistan's GDP in the long run, 

according to the calculated coefficients.  Bende –Nebende et al.  (2003) discovered a 

favorable and considerable impact on economic growth. They also discovered that FDI 

has a higher beneficial impact on emerging countries than it does on industrialized 

countries. Mohey-ud-din and Ghulam (2007) discovered that FDI has a considerable 

positive impact on Pakistan's economic growth. Investors are eager to invest in Pakistan's 

economy as a result of new protection policies and political stability. Abbas et al. (2011) 

and Javaid (2016) discovered that foreign direct investment has a beneficial effect on 

economic growth. 

The consumer price index has seen both positive and negative shocks has substantial and 

Pakistan's GDP growth rate has been negatively affected. A positive shock in CPI has -

0.60 percent GDP growth will be harmed as a result, while the negative shock has a -0.10 

percent adverse influence on GDP rate of growth. 

Inflation has a negative significant influence on Pakistan's economy, as Gudaro et al. found 

(2010). Inflation hurts Pakistan's economy, according to researchers. According to Paul, 

Kearney, and Chowdhury (1997), economic growth and inflation in Pakistan have a 
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negative connection. According to Ayyoub et al., (2011), the Pakistani economy has had 

a negative and significant inflation growth relationship. According to Kim et al., a negative 

long-run link between inflation and financial development coexists with a positive short-

run relationship (2010). Foreign Direct Investment and GDP have a positive link, 

according to Abbas et al. (2011), however, the Consumer Price Index and GDP have a 

negative relationship. The extent of the long-run positive and negative changes in FDI, 

CPSG, and CPI also confirms that all of these variables have an asymmetric long-run 

relationship with GDP growth in Pakistan. Öcal and Yildirim (2010) assert that both the 

sign and size of the coefficients can be used to determine asymmetries.  

The labor force participation rate has a positive and significant influence on the 

commodity production sector. The coefficient of the labor force participation is 0.4136 

with a probability value of 0.0543, which indicated that a 1 percent increase in the labor 

force will result in a 0.05 percent increase in the production sector output. With a 

population of 216 million people (World Bank), a growing middle class, and vibrant 

demographics, the country has a big domestic market in Pakistan along with a workforce 

that is both cheap and plentiful.   

Gross capital formation has a positive and significant bond with GDP growth. Gross 

capital formation has a significant and beneficial impact on Pakistan's economy, according 

to empirical findings, according to the study of (Awan et al., 2014, Ongo and Vukenkeng 

2014). Consumers are encouraged to save more as interest rates rise because their income 

rises. An increase in the interest rate, on the other hand, raises the cost of capital, lowering 

investment (Mushtaq and Siddique 2016). The price level and real GDP are both likely to 

fall. As a result, rising interest rates will cause real GDP to drop.6 

             Figure 1. Cusum Test                                     Figure 2: Cusum of Square 
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Parameter’s stability verification is compulsory to verify the reliability of any statistical 

evaluation; hence Brown, Durbin, and Evans (1975), Pesaran (1997) suggested the 

implementation of CUSUM, or CUSUMSQ, when the short and long-term coefficients are 

                                                           
6 https://www.mytutor.co.uk/answers/31217/A-Level/Economics/How-does-an-

increase-in-interest-rates-affect-real-GDP/ 



 

 

 

 

 

 

 

 

Ali et al.                                         86 

 

 
 
 
 
 
 
 

computed, Brown et al. (1975) developed a parameter stability test. If the CUSUM or 

CUSUMQ line stays inside the upper and lower bounds of the CUSUM and CUSUMQ 

diagrams, the estimated parameters are said to be stable. However, the stability of the 

parameters was confirmed in Figures 1 and 2. 

 

4.3.3. Multiplier Graphs  
After Shin et al. we set up a dynamic multiplier graph. Following positive or negative 

alterations in influencing GDPG, The dynamic multiplier reported in Figures 3, 4, and 5 

can detect an adjustment of asymmetries from a new long-run equilibrium from the initial 

long-run equilibrium. In FDI, CPSG, and CPI, the asymmetry curve depicts the linear 

combination of pathways induced by positive/negative shocks. Information regarding the 

asymmetric modification of GDPG to together positive and negative variations in FDI, 

CPSG, and CPI may be derived from the asymmetry curves of positive and negative 

shocks of FDI, CPSG, and CPI at a specific predictive limit. Following the asymmetric 

path in Figs. 3, 4, and 5, we discovered that positive changes in FDI, CPSG, and CPI had 

a large impact on GDPG in the long run, compared to negative changes. This result further 

confirms the existence of positive asymmetry between FDI, CPSG, and GDPG, while 

negative in CPI and GDPG in the long run for Pakistan. 

 

Figure 4. Dynamic Multiplier Graph of FDINIG 
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Figure 5. Dynamic multiplier graph of CPSG 

-1.0

-0.8

-0.6

-0.4

-0.2

0.0

0.2

0.4

0.6

1 3 5 7 9 11 13 15

Multiplier for CPSG(+)

Multiplier for CPSG(-)

Asymmetry Plot (with C.I.)  
 

 

 

 

 



 

 

 

 

 

 

 

Asymmetrical Impact of Foreign Direct Investment                        87 

 

Figure 5: Dynamic Multiplier Graph of CPI 
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5. CONCLUSION AND POLICY OPTIONS 

There is a long debate regarding the macroeconomic drivers such as foreign direct 

investment, inflation, the production of commodities, and growth in developed and 

developing nations.  Foreign direct investment, commodity production, and inflation play 

an essential role in any country's economic development, especially in developing nations. 

FDI brings with it a variety of job prospects for Pakistanis, as well as the ability to develop 

their abilities via the transfer of technologies and strategic management abilities, as well 

as the ability to integrate the home economy with the global economy. The commodity 

production sector includes both agriculture and the industrial sector. Agriculture provides 

the majority of Pakistan's food. Agriculture also provides a significant amount of raw 

materials to Pakistan's industrial sector. It contributes around 25% of GDP, more than any 

other sector. When inflation is increasing, People will spend more since they are aware 

that their money will depreciate in the future. In the short run, this results in greater GDP, 

which leads to increased prices. In this study, the basic objective is to see the influence of 

foreign direct investment, commodity production, and the impact of inflation on Pakistan's 

economic growth, by applying a nonlinear autoregressive distributed lag model on the 

grounds of the unit root test, using data from 1990 to 2019 from WDI and Economic 

surveys of Pakistan. In long-term results, a positive shock in FDI, and commodity 

production has a definite and substantial effect on the GDP rate of growth, while any 

negative shock in both variables has a substantial but negative effect on the GDP growth 

rate. But inflation has a negative but considerable effect on GDP growth. The interest rate 

has negative, while gross capital formation and Pakistan's GDP growth rate are influenced 

by labor force participation in a positive and significant way. 

In the light of these estimated results, some policies have been suggested to improve FDI 

in Pakistan, the commodity production sector, and the inflation situation in Pakistan. To 

attract domestic and international investors in investing in Pakistan, more protection and 

insurance measures are required. Pakistan should increase final goods exports by 
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strengthening infrastructure, developing new roads, expanding transportation facilities, 

and installing innovative machinery to cut domestic production costs. The government 

should improve green energy in Pakistan to strengthen the production sector, as renewable 

energy is more vital in today's world. Inflation can be controlled in a variety of ways. The 

circulation of money will be reduced if the bank boosts the interest rate that will be used 

by the public.  
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