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BANKING & FINANCE | RESEARCH ARTICLE

Empirical nexus between Chinese investment 
under China–Pakistan Economic Corridor and 
economic growth: An ARDL approach
Sabeeh Ullah1*, Shahzad Hussain2, Budi Rustandi Kartawinata3, Zia Muhammad4 and 
Rosa Fitriana5

Abstract:  This study examines the causality between Chinese Investment under 
China–Pakistan Economic Corridor and economic growth in Pakistan by using the 
Autoregressive distributed lag estimation framework. For this purpose, quarterly 
time series data ranging from 2009 to 2018 were used. In short run, results failed to 
establish causality from Chinese Foreign Direct Investment to Economic Growth, 
while a unidirectional causality was found from economic growth to Chinese Foreign 
Direct Investment. However, results of this study confirm that the variables of 
interest are bound together in the long run only when Chinese Foreign Direct 
Investment is the dependent variable, indicating that enhanced economic growth 
attracts more Foreign Direct Investment in Pakistan. Results of this study have 
important implications for economists and policymakers to make policies alongside 
China Pakistan Economic Corridor in order to ensure that the potential spillovers 
from the inflow of Chinese Foreign Direct Investment in the shape of China Pakistan 
Economic Corridor infrastructure projects create domestic spillover. Moreover, the 
insignificant effect of Chinese Foreign Direct Investment on the economic growth of 
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Pakistan in the short run is due to the real challenges that Pakistan faces due to 
access to credit and state capacity to sustain economic growth. Therefore, it is 
recommended that government should formulate policies for technologically 
demanding sectors to bring diversity in the products and increase exports.

Subjects: Development Studies; Economics and Development; Economics  

Keywords: economic growth; foreign direct investment; ARDL co-integration; Pakistan; 
China

1. Introduction
In the past few decades, the determinants of Economic growth have been the main focus, 
especially in developing countries. Investment in the form of foreign direct investment (hereafter 
FDI) is the engine of economic growth. FDI offers a high degree of financial resources, technology, 
and approach to foreign markets. FDI refers to the cross-border investments made by an organi
zation of the investing country with the main purpose of obtaining long-term benefits in other 
countries (Shaikh et al., 2019). Various trade theories argued that a donor or investing country 
invests their funds (FDI) in the host country at a time when they understand that they have 
competitive advantages over local companies in the host country. Thangavelu et al. (2009) argued 
that FDI creates a win–win situation for the host and investing country that gives the former 
external capital for maintaining economic growth level while the latter grabs the available foreign 
markets. Belloumi (2014); Moran (2005) demonstrate that foreign investors can bring managerial 
knowledge and skills, as well as new or advanced product and process technologies, which can 
help to increase the efficiency of the existing or new operations within the host country. The host 
country enjoys various benefits from FDI, it enhancing the growth rate of GDP and economic 
development (Rahman & Bakar, 2018), getting foreign capital without any risk (Belloumi, 2014; 
Demirhan & Masca, 2008), developing physical infrastructure, creating employment opportunities, 
managerial know-how of developed economies, and global market integrations (Tiwari & Mutascu, 
2011). Further, Boateng et al. (2017) documented that FDI inflow contributes positively towards 
the economic growth of the local country by investing in physical and human capital.

Prior researchers documented that economic growth and FDI attract the attention of academi
cians as well as the government of developing countries (Dinh et al. (2019). Pakistan being 
a developing country has been struggling for sustainable high economic growth. For this purpose, 
different development projects are designed by policymakers to speed up economic growth. The 
China–Pakistan Economic Corridor (CPEC) is one of them. Recently, China's investment under 
China–Pakistan Economic Corridor (CPEC) aiming to connect central Asia, Africa, and Europe for 
trade and commerce was worth more than US$46 billion.1 The US$46 billion investments under 
CPEC exceed all the past FDI in Pakistan and are greater than the aid received from the US since 9/ 
11 (Abid & Ashfaq, 2015). The initial US$46 billion investment under CPEC was raised to US 
$62 billion in 2017 (Boyce, 2017). World Investment Report in 2017 stated that FDI inflow in 
Pakistan increased by 56% due to CPEC investment. United Nations Conference on Trade and 
Development (UNCTAD) reported that FDI in Pakistan reached $1.2 billion in 2015 and $ 2.1 billion 
in 2016 due to the rising investments of China in the shape of the CPEC project. For Pakistan, CPEC 
is a development strategy that is used as a source of potential synergy for attaining new level of 
success. All these allow us to contribute to the existing literature by testing the role of Chinese FDI 
(CFDI) under CPEC in economic growth from Pakistani context.

Given the growing inflows of FDI in the shape of CPEC into Pakistan and their perceived impact 
on different areas of an economy, the study contributes to the existing body of literature based on 
the following limitations/gaps. First, as prior researchers extensively studied the relationship of FDI 
with economic growth (Azman-Saini et al., 2010; Belloumi, 2014; Herzer, 2012; Qi, 2007; Srinivasan 
et al., 2011; Zaman et al., 2012), but their results are mixed and failed to provide conclusive results. 
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Regarding inconclusive mixed results, some of the previous studies found a significantly positive 
effect of FDI on economic growth (Azman-Saini et al., 2010; Boateng et al., 2017; Erhieyovwe & 
Jimoh, 2016; Louzi & Abadi, 2011; Nwosa et al., 2011; Pegkas, 2015; Wang, 2009; Zaman et al., 
2012). While some studies evidenced a negative association of FDI with economic growth (see, e.g, 
(Ahmad et al., 2012; Babalola et al., 2012; Herzer, 2012; Oyatoye et al., 2011). Wang (2009) argued 
that mixed results in prior studies might be due to the use of total FDI instead of sector-level FDI. 
Moreover, due to the heterogeneous relation of FDI and Economic growth, a single country study is 
needed (Carbonell & Werner, 2018). Keeping this, we contribute to the literature by examining the 
relation of Chinese FDI under CPEC on the economic growth of Pakistan.

Second, despite the potential heterogeneity among the relationship of FDI with economic 
growth, most of the prior studies also suffer from empirical weaknesses. Elaborating further, 
Prior studies (i) failed to find the causal relationship between FDI and Economic growth in devel
oping countries (Belloumi, 2014), (ii) used improper co-integration techniques that are not suitable 
for small sample size (Odhiambo, 2009), and (iii) failed to consider country-specific problems in 
their cross-sectional data (Ghirmay, 2004; Odhiambo, 2009). The rising inflows of FDI into Pakistan 
and its impact on Pakistan’s economy force many researchers to conduct studies in this context. 
However, most of the studies on Chinese FDI under CPEC considered policy associated issues (e.g., 
(A. Ahmed et al., 2017; Z. S. Ahmed, 2019; Ali et al., 2017; Babar & Zeeshan, 2018; Khan & Marwat, 
2016; Kousar et al., 2018; McCartney, 2020; Shahzad & Javaid, 2020). Further, the reported studies 
are mostly qualitative, while the only known study that used quantitative technique (OLS) for the 
effect of Chinese FDI on Economic Growth (see e.g., (Mehar, 2017; Shahzad & Javaid, 2020). Based 
on this, our study is the first to empirically examine Chinese FDI under CPEC with economic growth 
by employing general to specific (GETS) econometric methodology of ARDL bounded co-integration 
approach developed by (Pesaran et al., 2001), previously used only by (Belloumi, 2014; Narayan & 
Smyth, 2006) for developing countries. Moreover, the GETS methodology is more suitable when the 
literature remains inconclusive (Carbonell & Werner, 2018).

Third, prior literature documented the importance of absorptive capacity of FDI to enhance 
economic growth (Carbonell & Werner, 2018), which depends on human capital and domestic 
financial markets (Alfaro et al., 2004), initial income, and trade openness (Herzer, 2012). As, 
Pakistan is a lower-middle-income country in South Asia,2 principally considered by relatively 
high economic growth, growing markets for various services and products, cheap labor forces, 
and numerous Greenfield investment opportunities (Sahoo, 2006; Sehrawat & Giri, 2016). Due to 
these characteristics, Pakistan is to be considered the most favorable for foreign investments. The 
present study strives to fill these gaps by analyzing the causality between Chinese investment 
under the CPEC project and economic growth in the context of Pakistan.

The following sections of this paper are arranged as follows: Section 2 highlights the theoretical 
and empirical literature; section 3 describes the estimation techniques and data used, section 4 
provides the estimation results and section 5 concludes the paper.

2. Literature review
There is a strong belief among policymakers, academicians, economists, and other local and inter
national institutions that FDI can play a major role in boosting the economic growth of the host 
country (Sokang, 2018). FDI comprises of the foreign funds’ investment in the host country that 
impact the host country’s GDP rate, trade balance, productivity, increasing labors skills, transfer of 
technologies and innovative ideas, and other business conditions. Agarwal (1980) argued that FDI is 
the inflow of investment made by the foreign country in the host country in the form of financial 
assets, materials, labor, and technologies for the purpose to gain competitive advantages, reducing 
labor cost, gain new technologies, and expanding businesses in the host country. More specifically, 
FDI is transferring of capital from the foreign country to the host country either to invest in the 
existing company or establish a new company (M. Tahir & Alam, 2020; Unctad, 2010). Todaro and 
Smith (2003) described that FDI is the investment made by Multinational Corporations (MNC’s) in the 
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host countries. The inflow of FDI enable the host country to create new jobs, adopts new technology, 
expand market size and accelerate its economic growth (Dritsaki & Stiakakis, 2014; Tiwari & Mutascu, 
2011). Overall, FDI is the major source of external financing for those economies whose domestic 
funds are inadequate to finance investment projects (M. Tahir & Alam, 2020).

2.1. Theoretical evidence
A review of the prior research work regarding FDI and its impact on economic growth provides 
theoretical and empirical background for the study. Many theories have been developed in con
nection with FDI and economic growth. Among these theories, exogenous growth theory and 
endogenous growth theory are very popular.

2.1.1. Exogenous growth theory 
The exogenous growth theory states that capital accumulation or technological progress is impor
tant for the development process. The transfer of technology through FDI from foreign countries 
remains the main recommendation by international organizations for the countries to increase the 
growth (Blomström & Sjöholm, 1999). Empirical studies provide support for the exogenous growth 
theory that FDI benefits economic growth. Blomström and Sjöholm (1999) found that FDI provides 
knowledge transfer effects on domestic firms. It is believed that FDI improves the communication 
and transport infrastructure of the host country and increases the level of human capital 
(Noorbakhsh et al., 2001), which leads to enhancing the growth of the economy (Mehar, 2017).

Based on the same notion, exogenous growth theory provides a base for the association 
between Chinese FDI and economic growth in Pakistan because all these Chinese FDI invested in 
human capital and technology in Pakistan to complete the mega project of CPEC. This mega 
project of CPEC from China brings prosperity to Pakistan (Haq & Farooq, 2016). Further, under 
CPEC, an extensive network of infrastructure in the form of highways, oil pipeline, railroads, power 
plants, economic zones, and optical fibers would be built from Kashgar in China to Gwadar in 
Pakistan (Kousar et al., 2018; Shoukat et al., 2016).3 Moreover, these extensive networks of 
infrastructure help to enhance trade opportunities (Kousar et al., 2018), increase per capita income 
(Mehar, 2017), get more social welfare (Haq & Farooq, 2016), create employment opportunities, 
and reduce transportation costs (McCartney, 2020), which will lead to economic prosperity in 
Pakistan (Kousar et al., 2018). Mehar (2017) demonstrated that the policymakers recognized 
CPEC as the only way to rapidly increase the economic growth of Pakistan.

2.1.2. Endogenous growth theory 
In 1986, Paul Romer developed endogenous growth theory. This theory stated that investment in 
human capital, technology, and knowledge through FDI in the host country plays a significant role 
in the economic growth of the host countries. Endogenous Growth theory suggests that FDI is 
a significant contributor to the long-run growth by generating positive returns in production 
through the spillover effect (Ford et al., 2008). This theory further argued that the economic 
growth of the local country depends on FDI, which is made on skillful and knowledge base 
employees, leading to higher levels of output and income. On the other hand, the investing country 
invests its funds in the local country in the form of FDI for low labor cost, high productivity, better 
marketing, and good managerial structures (Borensztein, De Gregorio, & Lee, 1998). Additionally, 
the positive relation of FDI with the economic growth of the host country requires trade openness, 
well-established financial markets, and an appropriate level of human resources (Malik, 2015).

Based on endogenous growth theory, the CPEC project will enhance economic growth with the 
view that internal factors strongly influence the economic growth of a country. Therefore, FDI from 
China to Pakistan extends the goods sector, viz., technology progress and enhances economic 
growth by reducing the cost of productivity through advanced knowledge.
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2.1.3. Modern theory of international trade 
The Modern theory of international trade, also known as Heckscher General Equilibrium state that 
a country gains competitive advantages through the factor of endowments (Heckscher & Ohlin, 
1991). The factor of endowment refers to the amount of capital, land, the number of labor, and 
entrepreneurship that a country possesses and is used for manufacturing (Lenka & Sharma, 2014). 
According to this theory, a country is required to export those goods which it produces in large 
number and import those goods for which the country has scarce resources. Some countries have 
more machinery and technology, while others have more labor. The former will be required to 
produce technology-intensive products and the later will require to produce labor-intensive pro
ducts. In such a case, both types of products (labor-intensive & technology-intensive) produced by 
all the countries will be required to export those goods in which they are experts in production.

This theory provides a base for the study, to investigate the association between Chinese FDI 
and economic growth in Pakistan. As, for the success of the CPEC, Pakistan has favorable factors 
like big markets with growing demand, ease of cheap labor, more land for construction, and good 
climatic condition (Mehar, 2017; Sahoo, 2006; Sehrawat & Giri, 2016; M. Tahir & Alam, 2020). 
Similarly, Ali et al. (2017) argued that the Chinese government invest their FDI in Pakistan due to 
low labor cost. Therefore, in such a case China uses the labor-intensive strategy of the modern 
theory of international trade for completing the CPEC project.4

2.2. Empirical Literature and Hypothesis Development
An extensive amount of empirical work in the field of FDI concerning economic growth had been 
done internationally. Gherghina et al. (2019) investigated the association between FDI and eco
nomic growth of eleven (11) Central and Eastern countries. They found a significantly positive 
relation between FDI and economic growth. Another study conducted by Kalai and Zghidi (2019) in 
15 countries of the Middle East and North Africa and found a direct relation between FDI and 
economic growth for the sampled countries. Similarly, Jyun-Yi and Chih-Chiang (2008) examined 
that how economic growth and GDP rate are affected by the increasing inflow of FDI in 62 
countries. They found a positive and significant relation between FDI and economic growth subject 
to a better level of human capital and initial GDP. Melnyk et al. (2014) investigated FDI inflow and 
its impact on the economic growth of 26 post-communist transition economies. The finding of 
their study revealed a significant positive connection between FDI inflow and the host country’s 
GDP. From the African region, most of the researchers found a significant positive impact of FDI on 
economic growth (e.g., (Adam & Tweneboah, 2009; Babar & Zeeshan, 2018; Belloumi, 2014; Iddrisu 
et al., 2015; Juma, 2012; Okeke et al., 2014; Owusu-Antwi et al., 2013; Zekarias, 2016). Similarly, 
from the Asian region, researchers also found a positive relation between FDI and economic 
growth (Chowdhury & Mavrotas, 2006; Javaid, 2016; Malik, 2015; Sokang, 2018; Waikar et al., 
2011; Wang, 2009).

From the Pakistani context, apart from general literature on the association between total 
FDI inflow and economic growth, more specifically, Chinese FDI under CPEC also attracts the 
attention of researchers around the globe. Haq and Farooq (2016) demonstrate that Chinese FDI 
under CPEC brings prosperity in Pakistan that leads to improved economic growth. Likewise, Mehar 
(2017) reported that the majority of Pakistani policymakers, analysts, and statesmen consider 
CPEC as an accelerator of Pakistan’s economic growth. Additionally, Chinese investments under 
CPEC can bring sustainable and long-term effects on the economic growth subject to human 
resource development (A. Ahmed et al., 2017). More recently, McCartney (2020) theoretically 
pointed the effect of CPEC on economic development in Pakistan and argued that CPEC has 
a transformative effect that promotes growth effects on corporate logistics, reduces the distance 
to China, raises local cement production, and creates employment that leads to modest economic 
growth for Pakistan. Therefore, we hypothesize as: 
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H1: Chinese FDI under CPEC positively affects economic growth in Pakistan.

3. Materials and methods

3.1. Data
For the purpose of achieving the required objective, quarterly time series data ranging from 2009 
to 2018 for all the study variables were obtained from different sources, such as the Pakistan 
Bureau of Statistics (PBS), State Bank of Pakistan (SBP), and (A. Tahir et al., 2018) who reported GDP 
quarterly data for Pakistan.

3.2. Analytical procedure
To empirically estimate the long-run relationship and short-run dynamics among Chinese FDI 
under CPEC and economic growth in Pakistan, the study used Autoregressive Distributed Lag 
(ARDL) model (Pesaran & Shin, 1998; Pesaran et al., 2001). ARDL is a co-integration technique 
used to control endogeneity and omitted-variables bias in the long-run effect of Chinese FDI under 
CPEC (Herzer, 2012). Further, ARDL has three advantages over other co-integration techniques, 
that it is not necessary that all the variables be integrated in the same order, it is more appropriate 
for a small sample size, and provides long-run unbiased estimates (Belloumi, 2014; Harris & Sollis, 
2003). To use the ARDL model, all the variables were screened for stationarity. For this purpose, we 
used Augmented Dickey-Fuller (ADF) test (developed by (Dickey & Fuller, 1979) based on equa
tion (1).

Δzt ¼ ϕzt� 1 þ∑p
i¼1λiΔzt� i þ εt (1) 

Where p is the lag order of the autoregressive process, determine by Schwarz information 
criterion (SIC). After carrying out the unit root test, the null hypothesis ϕ ¼ 0 (has unit root) against 
the alternative hypothesis ϕ<0 (has no unit root) using test statistics in Eq.(2) be compared to the 
relevant critical values of the ADF test.

τ ¼
ϕ

SEðϕ̂Þ
(2) 

Additionally, all the diagnostics tests regarding normality (Jarque–Bera test), heteroscadaticity 
(White heteroscadaticity test), and serial correlation (Breusch–Godfrey test) were also applied. 
Moreover, for the stability of the estimated long-run coefficients and short-run dynamics, the 
cumulative sum of recursive residuals (CUSUM) and CUSUM of square (CUSUMSQ) test was also 
applied (Habib & Zurawicki, 2002; Pesaran & Pesaran, 1997; Pesaran & Shin, 1998).

Following prior researchers (Belloumi, 2014; Kumar Narayan & Smyth, 2006), we used the 
following econometric forms of ARDL time series models:

ΔEGt ¼ α01 þ β11EGt� 1 þ β21CFDIt� 1 þ β31GDSt� 1 þ β41GEt� 1 þ β51INFt� 1

þ∑m
i¼1δ1iΔðEGt� iÞ þ∑n

i¼1δ2iΔðCFDIt� iÞ þ∑n
i¼1δ3iΔðGDSt� iÞ þ∑n

i¼1δ4iΔðGEt� iÞ

þ∑n
i¼1δ5iΔðINFt� iÞ þ ε1t

(3)  

ΔCFDIt ¼ α02 þ β12EGt� 1 þ β22CFDIt� 1 þ β32GDSt� 1 þ β42GEt� 1 þ β52INFt� 1

þ∑m
i¼1δ1iΔðCFDIt� iÞ þ∑n

i¼1δ2iΔðEGt� iÞ þ∑n
i¼1δ3iΔðGDSt� iÞ þ∑n

i¼1δ4iΔðGEt� iÞ

þ∑n
i¼1δ5iΔðINFt� iÞ þ ε2t

(4)  

ΔGDSt ¼ α03 þ β13EGt� 1 þ β23CFDIt� 1 þ β33GDSt� 1 þ β43GEt� 1 þ β53INFt� 1

þ∑m
i¼1δ1iΔðGDSt� iÞ þ∑n

i¼1δ2iΔðEGt� iÞ þ∑n
i¼1δ3iΔðCFDIt� iÞ þ∑n

i¼1δ4iΔðGEt� iÞ

þ∑n
i¼1δ5iΔðINFt� iÞ þ ε3t

(5)  
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ΔGEt ¼ α04 þ β14EGt� 1 þ β24CFDIt� 1 þ β34GDSt� 1 þ β44GEt� 1 þ β54INFt� 1

þ∑m
i¼1δ1iΔðGEt� iÞ þ∑n

i¼1δ2iΔðEGt� iÞ þ∑n
i¼1δ3iΔðCFDIt� iÞ þ∑n

i¼1δ4iΔðGDSt� iÞ

þ∑n
i¼1δ5iΔðINFt� iÞ þ ε4t

(6)  

ΔINFt ¼ α05 þ β15EGt� 1 þ β25CFDIt� 1 þ β35GDSt� 1 þ β45GEt� 1 þ β55INFt� 1

þ∑m
i¼1δ1iΔðINFt� iÞ þ∑n

i¼1δ2iΔðEGt� iÞ þ∑n
i¼1δ3iΔðCFDIt� iÞ þ∑n

i¼1δ4iΔðGDSt� iÞ

þ∑n
i¼1δ5iΔðGEt� iÞ þ ε5t

(7) 

Where m and n are lags of the dependent and independent variables, respectively, Δ is the 
difference operator, and εt is the error term. EG is the economic growth proxy by the natural log 
of real GDP (at the constant basis of 2005–06) change in each successive period (Alfaro et al., 2004; 
Belloumi, 2014). CFDI is the Chinese FDI under CPEC calculated by total Chinese FDI to GDP (Musah 
et al., 2018; Pegkas, 2015; M. Tahir & Alam, 2020). INF is the rate of inflation (M. Tahir & Alam, 
2020). GE is the government expenditure measured by total government expenditure as a percent 
of GDP (Alfaro et al., 2004). GDS is the gross domestic savings measured by gross domestic saving 
as a percent of GDP (Musah et al., 2018). GDS, GE, and INF are used in the model as determinants 
of economic growth and to overcome the problem of omitted variables bias. Summary statistics 
and Variance Inflation Factors (VIF) test results for all variables are presented in Table 1.

4. Results and discussions

4.1. Results of ADF unit root test
To test the stationarity status of all the variables, we used the conventional ADF test presented in 
Eq. (1). The test is commonly used to determine, the unit root problem in time series data. 
Additionally, it also determines the level of integration for the ARDL bound test. Table 2 reports 
the result of the ADF test at the level and first difference. It is evident from the results that the test 
statistics of all the variables are unable to reject the null hypothesis ϕ ¼ 0, and conclude that at 
a level all the variables have unit root issues. Further, at the first difference, the null hypothesis is 
rejected for all the variables, indicating that our variables are stationary at first difference (i.e. 
integrated of order one, I (1)).

4.2. ARDL bound test for co-integration
To scrutinize the long-run association and short-run dynamics amongst the study variables (EG, 
CFDI, GDS, GE, and INF), we used ARDL bound test approach (Allen & Fildes, 2001; Belloumi, 2014; 
Kumar Narayan & Smyth, 2006; Morley, 2006). The ARDL bound test expressed in Eq.(3) to Eq. (7) 
were estimated for the long-run relationship amongst the variables through F-statistics and the 
joint significance of the null and alternate hypothesis through t-statistics, and the results were 
reported in Table 3.

H0 : β1i ¼ β2i ¼ β3i ¼ β4i ¼ β5i ¼ 0
H1 : β1i�β2i�β3i�β4i�β5i�0 where i ¼ 1;2;3;4;5 

Due to the short period, we choose a maximum lag of 1 based on the Akaike information 
criterion (AIC) criteria. Additionally, Table 3 also reported the critical values on the two assump
tions of I(0) and I(1) at a given significance level of 1% and 5% (Pesaran et al., 2001). From Table 3, 
it is obvious that the value of F-statistic, as well as t-statistic for Eq. (3) and Eq. (5–7), is smaller 
than the lower bound value. This means that we do not reject the null hypothesis of no co- 
integration and conclude that there exist short-run dynamic interactions amongst the variables 
in Eq. (3) and Eq.(5–7). Moreover, for Eq.(4) we are unable to reject the null hypothesis of no co- 
integration, because both calculated F-statistic and t-statistic value is higher than the upper bound 
critical values at 1% and 5% level, which indicates that a long-run relationship exists for Eq. (4) in 
Pakistan.
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4.3. Results of granger causality
From the results of the ARDL Bound teppp-st, the equations where EC, GDS, GE, and INF are 
dependent variables were examined for granger causality without an error correction term, as 
the variables in these equations are not co-integrated. However, the equation, where CFDI is 
a dependent variable is co-integrated, and we examined it for granger causality with a lag of 
error correction term (Belloumi, 2014; Kumar Narayan & Smyth, 2006; Morley, 2006). Once the co- 
integrated is established for Eq. (4), we estimated ARDL (p, q, r, s and u) for the long run Eq. (8) 
through OLS and the results are presented in Table 4.

CFDIt ¼ α0 þ∑p
i¼1β1iCFDIt� i þ∑q

i¼0β2iEGt� i þ∑r
i¼0β3iGDSt� i þ∑s

i¼0β4iGEt� i þ∑u
i¼0β5iINFt� i

þ εt (8)  

Table 4 illustrates the results of normalized CFDI in the long run. Eq.(8) is estimated using AIC 
criteria for lag selection with specification ARDL (2,0,0,0,0). The coefficient of economic growth is 
positively significant at 5% level. This result shows that enhanced economic growth attracts more FDI 
in Pakistan. Our results are consistent with the notion of exogenous growth theory and prior studies, 
that economic growth prospects made the country more attractive to foreign investors (Broadman & 
Sun, 1997; Liu et al., 2002). This result is also in line with the findings of Chakraborty and Basu (2002); 
Chowdhury and Mavrotas (2006), who suggest that economic growth positively cause FDI. Similarly, 
the coefficients of GDS and GE are positively significant with CFDI, indicating that growing govern
ment savings and increase of government expenditure on infrastructure development stimulate the 
inflow of foreign investment to Pakistan. The positive relation of GE with CFDI is in line with the 
findings of Othman et al. (2018), who documented that government expenditure, contributes posi
tively towards FDI in the long run. Similarly, the positive effect of GDS on CFDI is consistent with the 
prior studies (Aghion et al., 2016; Chani et al., 2010). The coefficient of INF is negatively significant 
with CFDI at a 1% level. It indicates that the inflation rate in Pakistan discourages the inflow of foreign 
direct investment. This result is consistent with the view of Agudze and Ibhagui (2021), who argued 
that the impact of inflation on FDI is negative in emerging economies.

For granger causality, we followed (Belloumi, 2014; Kumar Narayan & Smyth, 2006; Morley, 
2006), and the Vector Error Correction Model (VECM) in matrix form as follows:

ΔEGt
ΔCFDIt
ΔGDSt
ΔGEt
ΔINFt

2

6
6
6
6
4

3

7
7
7
7
5
¼

α1
α2
α3
α4
α5

2

6
6
6
6
4

3

7
7
7
7
5
þ∑m

i¼1

δ11i δ12i δ13i δ14i δ15i
δ21i δ22i δ23i δ24i δ25i
δ31i δ32i δ33i δ34i δ35i
δ41i δ42i δ43i δ44i δ45i
δ51i δ52i δ53i δ54i δ55i

2

6
6
6
6
4

3

7
7
7
7
5

ΔEGt� i
ΔCFDIt� i
ΔGDSt� i
ΔGEt� i
ΔINFt� i

2

6
6
6
6
4

3

7
7
7
7
5
þ

0
η
0
0
0

2

6
6
6
6
4

3

7
7
7
7
5

ECTt� 1½ �

þ

ε1t
ε2t
ε3t
ε4t
ε5t

2

6
6
6
6
4

3

7
7
7
7
5

(9) 

Table 1. Summary statistics and variance inflation factor (VIF) test
Variables Obs. Mean Median Std. Dev. Minimum Maximum VIF test
EG 40 0.128 0.127 0.094 0.009 0.306 . . ..

CFDI 40 0.182 0.147 0.167 0.007 0.517 3.362

GDS 40 8.304 8.383 1.466 5.401 10.338 3.779

GE 40 0.205 0.202 0.010 0.191 0.221 2.813

INF 40 0.080 0.076 0.040 0.019 0.141 2.033
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Based on Granger Theorem, the long-run relationship for the equation where CFDI is 
a dependent variable illustrates that there is Granger causality in at least one direction 
shown by the t-statistic of ECTt� 1 and F-statistics of the explanatory variables (Belloumi, 
2014; Kumar Narayan & Smyth, 2006). Table 7 reports the results of long and short-run 
Granger causality for Eq. (4). The short-run Granger causality effect is shown by the 
F-statistics on the explanatory variables and the long-run causality effect is represented by 
the t-statistic of the lag value of error correction term (Belloumi, 2014; Kumar Narayan & 
Smyth, 2006; Odhiambo, 2009). For the short run, the values of F-statistics show that there is 
a bi-directional Granger causality among EG and INF and unidirectional Granger causality runs 
from EG to CFDI, from GE to CFDI, from EG to GDS, from CFDI to GDS, and from CFDI to INF. 
There is no Granger causality between GE and GDS, and between GE and INF. In the short run, 
our results failed to establish causality from CFDI to EG supporting the notion of prior research
ers that foreign investment eliminates domestic firms (Alaya et al., 2006; Belloumi, 2014). 
Belloumi (2014) argued that multinational firms create positive spillovers through labor mobi
lity channels for domestic firms. As Pakistan is a lower-middle-income country, and our distant 
history shows the significance of implementing industrial policy alongside CPEC in order to 
make sure that increasing inflow of Chinese FDI in the shape of CPEC infrastructure projects 
cannot create positive spillovers for domestic firms. However, in the long run, enhanced 
economic growth attracts more FDI in Pakistan. Our results are consistent with the notion of 
exogenous growth theory that capital accumulation and technological progress are important 
for the development process. Therefore, with a deficit of domestic resources at local level, 
countries try to overcome their deficiency through foreign debt financing or FDI to enhance 
growth rate, which further attracts more inward FDI (Hansen and Rand, 2006).

The coefficient of ECTt� 1 is negative and significant statistically at the 5% level. It confirms the 
results of the bound test of co-integration and shows that the adjustment speed for the equili
brium after a shock is too high. The coefficient of ECTt� 1 implies that any deviation from the 
equilibrium due to the shock of the prior year adjusted by 70% in the current year. This result is 
almost similar to the result of (Belloumi, 2014).

Table 4. ARDL long-run relationship
Variable Coefficient Std. Error t-Statistic Prob.
C −0.898 0.248 −3.612 0.001

CFDI(−1) 0.831 0.059 14.103 0.000

EG 0.200 0.074 2.694 0.011

GDS 0.018 0.008 2.185 0.036

GE 3.981 0.954 4.173 0.000

INF −0.704 0.194 −3.629 0.001

R-Square 0.964

F-Statistic 175.574 0.000

Table 5. Results of problem diagnostics
Tests Statistics Prob.
Jarque-Bera test of Normality 4.371 0.112

Breusch-Godfrey Serial Correlation 
LM Test

1.613 0.204

Heteroscadaticity Test: White 31.228 0.262

Chow Breakpoint Test: 2015 0.446 0.863
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4.4. Model Diagnostics and parameter Stability
Following Belloumi (2014); Kumar Narayan and Smyth (2006), the Eq. (10) with long-run relation
ship and error correction term is also passed through model diagnostics and parameter stability 
tests. Table 8 reports the results of diagnostic tests such as Breusch–Godfrey LM test for Serial 
Correlation, Jarque-Bera test for normality, White test for heteroscadaticity, and Chow Breakpoint 
test for structural breaks in 2015. We took the year 2015 as a breakpoint because the inflows of 
Chinese investments under CPEC are high this year. From the results, it is clear that the P-values of 
all the diagnostic tests are insignificant at a 5% significant level, indicating that all the diagnostic 
tests pass the model against normality test, serial correlation, heteroscadaticity, and structural 
breaks. Thus, the results of diagnostic tests concluded that this research has economic significance 
and is reasonable as well (Stock & Watson, 2015).

ΔCFDIt ¼ α2 þ∑m
i¼1δ21iΔðEGt� iÞ þ∑m

i¼1δ22iΔðCFDIt� iÞ þ∑m
i¼1δ23iΔðGDSt� iÞ þ∑m

i¼1δ24iΔðGEt� iÞ

þ∑m
i¼1δ25iΔðINFt� iÞ þ ηECTt� 1 þ ε2t

(11) 

To check the long-run stability of Eq. (10), we used Cumulative Sum (CUSUM) and Cumulative 
Sum of Squares (CUSUMSQ) test ((Brown et al., 1975). Prior researchers argued that parameter 
stability test is necessary as unstable parameters lead to model misspecification that biased the 
results (Kumar Narayan & Smyth, 2006). Following prior studies (Belloumi, 2014; Habib & Zurawicki, 
2002; Kumar Narayan & Smyth, 2006; Pesaran & Shin, 1998), Figure 1 shows the graph of CUSUM 
and CUSUMSQ. From Figure 1, it is clear that the graph of CUSUM and CUSUMSQ stays within 5% 
critical bound, which confirms the stability of the long-run coefficients.

5. Conclusion and policy implications
In the last few decades, developing countries tried to attract FDI and expand their local 
markets and businesses. In this regard, Pakistan received a fair share of FDI since the inception 
of CPEC. The main focus of the study was to investigate the dynamic causality between Chinese 
FDI under CPEC and economic growth in Pakistan. For this purpose, we applied the ARDL bound 
test of co-integration for the existence of a long-run relationship between EG, CFDI, GDS, GE, 
and INF. Our results are two fold; first, we found that EG, CFDI, GDS, GE, and INF are co- 
integrated when CFDI is used as dependent variables, while there is no co-integration when 
either of the other variables is used as the dependent variable. Second, for the short run, there 
is a bi-directional Granger causality among EG and INF and unidirectional Granger causality 
runs from EG to CFDI, from GE to CFDI, from EG to GDS, from CFDI to GDS, and from CFDI to 
INF. There is no Granger causality between GE and GDS, and between GE and INF. In the short 
run, our results failed to establish causality from CFDI to EG supporting the notion of prior 
researchers that foreign investment eliminates domestic firms, thus creating positive spillovers 
through labor mobility channels. However, in the long run, enhanced economic growth attracts 
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more FDI in Pakistan. Our results are consistent with the notion of exogenous growth theory 
that capital accumulation and technological progress are important for the development 
process. Therefore, with a deficit of domestic resources at a local level, countries are trying 
to overcome this deficiency through foreign debt financing or FDI to enhance growth rate, 
which further attracts more inward FDI.

Our results have important implications for economists and policymakers to make policies 
alongside CPEC to ensure that the potential spillovers from the inflow of Chinese FDI in the 
shape of CPEC infrastructure projects create domestic spillover. Our results are also beneficial for 
the Pakistan investment board (PIB) to manage and better use these large investments in the local 
market businesses and in order to bring prosperity to Pakistan. It can be concluded that the 
insignificant effect of Chinese FDI on the economic growth of Pakistan in the short run is due to 
the real challenges that Pakistan faces relating to access to credit and state capacity to sustain 
economic growth. Therefore, government should formulate policies for technologically demanding 
sectors for increasing exports.
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