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Abstract: This study examines the causal relationship between foreign direct investment (FDI) and
economic growth in China over a 40-year period, from 1981 to 2020. Using a vector autoregressive
(VAR) model, the study investigates the direction of causality between FDI and economic growth
and finds that economic growth drives FDI inflows in China, rather than the other way around. The
results suggest that policymakers should prioritize growth policies that foster sustainable economic
expansion, rather than focusing solely on attracting FDI. The study contributes to the literature on
the relationship between FDI and economic growth and highlights the importance of understanding
the direction of causality between these two variables. Overall, these findings have important
implications for policymakers seeking to promote economic growth and attract FDI to China.
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1. Introduction

Incorporating sustainable development goals has become a priority for policymakers
worldwide (Kwee, 2021) [1]. Foreign Direct Investment (FDI) can be an important tool
for achieving these goals by promoting sustainable economic growth (Udemba, 2022;
Suehrer, 2019) [2,3]. FDI can bring new technology, expertise, and capital to host countries,
which can help reduce poverty, increase access to education and healthcare, and promote
environmental sustainability (Baniak et al., 2005) [4]. Therefore, it is crucial to examine the
causal relationship between FDI and economic growth to better understand how FDI can
contribute to sustainable development (Rao et al., 2023; Baniak et al., 2005) [4,5]. This study
investigates the direction of causality between FDI and economic growth in China over a
40-year period, from 1981 to 2020. The findings suggest that policymakers should prioritize
growth policies that foster sustainable economic expansion, rather than focusing solely on
attracting FDI. The study contributes to the literature on the relationship between FDI and
economic growth and highlights the importance of understanding the direction of causality
between these two variables.

China has been very important to the growth of the world economy over the past few
years. These days, China is considered the core engine in terms of economic development.
Since the country joined the World Trade Organization (WTO) in 2001, it has been facilitating
trade liberalization as well as the rapid growth of investments in the national economy,
thus providing high growth of the Chinese economy. In 1995, China’s share in global trade
was 3%, which was worth a value of $280.9 billion in imports and exports of goods and
services. By the year 2017, its share in global trade increased to 12.4 per cent of the world’s
total trade, i.e., $4.1 trillion. At the same time, it has been observed that investments (% of
GDP) are decreasing and expenditure (% of GDP) is increasing (Zhang et al., 2009) [6].

Over the last three decades, China has experienced rapid economic growth. A large
level of capital investment is a prerequisite for economic expansion. FDI is a key source of
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this large capital flow in China. Based on the recent data from the Chinese State Adminis-
tration of Foreign Exchange (SAFE), FDIs held the largest proportion of external liabilities
(49%), which amounted to $3179.3 billion US dollars, at the end of 2020. Whereas portfolio
investment was 30%, financial derivatives were 0.2%, and other investment was 21% of total
extreme liabilities in the same year (https://www.safe.gov.cn/en/2021/0326/1817 html,
accessed on 12 February 2021). Therefore, a general assumption is that FDI is a bless-
ing for Chinese economic growth. For instance, Cai et al. (2011) and Tiwari & Mutascu
(2011) believed that FDI inflows played a significant role in the growth of the Chinese
economy [7,8]. Moreover, to attract FDI Chinese government is also introducing different
promotional activities. An open-door policy and favourable policies for FDI, including
special economic zones, low tax rates, tax brackets and exemptions, a tax holiday, etc.,
are also encouraging the investor to invest more. As a result, China became a central
attraction for foreign investors Garnaut et al. 2008) [9]. Investment in China expanded
progressively from less than 1 billion dollars in 1978 to 30 billion dollars by 1998, tak-
ing advantage of cheap labour costs and specific tax incentives. According to the 2020
World Investment Report, China became the second largest country receiving foreign direct
investment (FDI) (https:/ /unctad.org/system/files/official-document/wir2021_en.pdf,
accessed on 12 February 2021). In contrast, with a GDP of $17.73 trillion, China will be the
second-largest economy in the world in 2021 (WB, 2022). When policymakers are focusing
on attracting FD], it is important to understand whether FDI is able to boost the economic
growth of the host country. In theory, an increase in FDI may increase capital investment.
As a result, productivity and per capita income will increase in the short term. However,
it can imply limitations on growth in the long run. FDI inflow also increases competi-
tion in the domestic market. Therefore, firms shift their focus to improving managerial
skills, improving resource management, and adopting new technology (Kaufmann, 1997;
Mello, 1999; Fosfuri et al., 2001) [10-12]. According to Wang and Blomstrom (1992), FDI
can benefit the host country through different channels of technological spillovers [13].
According to the findings of Borensztein et al. (1998), to fill the technological gap, FDI
acts as the core engine [14]. The domestic investment contribution of FDI is larger. The
authors argued that sufficient absorptive capacity on the new technology is the prerequisite
for the host country to achieve higher growth from FDI. Being one of the fastest-growing
economies, China has become the central destination for investment. According to UNC-
TAD, China’s FDI amounted to 140 billion US dollars in 2019, which is the world’s 2nd
highest (https:/ /unctad.org/press-material / fdi-developing-asia-defied-pandemic-grew-
4-2020-un-report, accessed on 6 may 2023). Although China is now experiencing a slow
growth rate in its GDP, the Chinese GDP is still the second largest in the world after the
USA at 14.34 trillion USD. Data shows that the 2019 GDP growth rate was 6.1% for China
(World Bank, 2021) (World Development Indicators database, World Bank, 12 February
2021, https:/ /databank.worldbank.org/data/download /GDP.pdf, accessed on 12 February
2021).

FDI and economic growth are related, which makes them a major area of interest
within the field of finance and economics. During the last decades, a number of researchers
have sought to determine the relationship between growth and FDI. In the literature on
growth, the relative importance of FDI has been subject to considerable debate. Some
of these studies found a positive relation between FDI and growth (Cashin et al., 2017;
Cai et al., 2015, Sen, 2010; Ying & Riming, 2008) [15-18], whereas some pointed to a
negative impact of FDI (Carkovic & Levine, 2005) [19]. However, most of these studies
are based on cross-country data analysis. Cross-country studies of FDI often combine
data from developed and developing economies. This may mislead the accuracy of the
result. According to Choe (2003), based on the economic development level, a factor may
positively relate to one country and negatively relate to many others [20]. This leads
to a gap in the literature for studies on a single country’s economy. To understand the
relationship between growth and FDI, we focused on a specific country. After considering
several facts, we shifted our focus to China to investigate the causal relationship between
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FDI and growth. To date, less study has been done on the causal relationship between FDI
and growth, focusing on the Chinese economy. As a trading partner, China is linked to 100
countries that account for 80% of global GDP (Cashin et al., 2017) [15]. So, we cannot deny
the role that China plays in world trade. China also plays a key role in the global supply
chain. China sometimes buys intermediate products from other countries and then sends
them back after making changes to them.

This study’s goal is to investigate the causal link between FDI and China’s economic
expansion. However, discussions in the literature indicate that FDI and Chinese economic
growth are significantly related. Tiwari & Mutascu (2011) asserted that FDI has a significant
impact on the expansion of the Asian economy [8]. Since the 1990s, China’s fast-growing
economy has been able to draw more foreign direct investment (FDI) than any other
emerging nation. Strong preliminary research shows that foreign direct investment (FDI)
is important to China’s economic growth (Sui, 2019) [21]. However, FDI may raise the
likelihood of financial crises, which is not necessarily ideal for the host country (Kose
et al.,, 2009) [22]. In this article, we look at how important FDI is to the growth of the
Chinese economy. The main goal of this study is to look at how economic growth in
China and FDI affect each other. We also look at how the growth of GDP affects other
macroeconomic factors, such as trade openness, inflation, capital formation, domestic
credit, and government spending. This study answers the following questions to help us
reach our main and secondary goals: Will China’s economy grow faster if FDI increases?
Or will increased FDI result from increased growth? How is GDP interacting with the
other macroeconomic variables? A quantitative approach was used in research, and this
approach is excellent for characterising variables and looking at how they relate to one
another. The World Bank (WB), the United Nations Conference on Trade and Development
(UNCTAD), and the International Monetary Fund (IMF) provided the data for this study,
which was subsequently collected.

This paper is structured as follows: Section 2 presents a review of existing literature.
Section 3 describes the data and method for this study. Section 4 presents the empirical
results of this study. Section 5 describes the results and application, and Section 6 concludes
the paper.

2. Literature Review

Studies based on the combined data from developed and developing countries often
show a negative impact on growth (Carkovic and Levine, 2005; Lensink and Morrissey, 2006;
Ttirkcan et al., 2008; Herzer, 2012; Gunby et al., 2017) [19,23-26]. By using a meta-analysis,
Gunby et al. (2017) found that FDI has a large and positive impact on the economic growth
of China [26]. The authors analysed 37 studies with 280 estimations. However, if preferred
characteristics and publication bias are considered, these results change significantly, and
an insignificant impact is observed in the relationship between FDI and economic growth.
In a cross-country empirical study, Carkovic and Levine (2005) found no strong evidence
suggesting that FDI necessarily enhances economic growth in the host country [19]. The
authors used microeconomic and macroeconomic data for 72 countries from 1960 to 1995.
Carkovic & Levine (2005) conclude that when other factors are taken into consideration, FDI
fails to have a strong, autonomous impact on growth [19]. Moreover, it has been observed
that, after an increasing average year of schooling, FDI has failed to influence economic
growth. The authors also reject the concept of special tax benefits and subsidies offered by
host countries to attract FDI. They suggested that sound policies promote both FDI and
economic growth. However, many econometric specifications suggest that FDI is positively
related to long-term growth (Carkovic & Levine, 2005) [19]. Elaborating on the facts about
the relation between FDI and economic growth, Lensink and Morrissey (2006) include the
effect of FDI inflow volatility [23]. Results show a negative impact on growth when there is
volatility in FDI, while FDI has a positive relationship with growth. Proof of the positive
impact of FDI is not easily affected by other explanatory variables. Nevertheless, based on
specifications, the importance of the estimated coefficient differs (Lensink and Morrissey,
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2006) [23]. Evidence from previous studies on Asian countries” economic growth shows
that FDI and exports have a positive impact (Tiwari & Mutascu, 2011) [8]. They looked at
nonlinearities in the relationship between FDI and export growth in 23 Asian economies.
In the nonlinear alignment of FDI and export, results show that to achieve higher growth,
export plays a more vital role than FDI in the case of Asian countries. Countries with
limited natural resources need a large amount of investment to improve their infrastructure.
Therefore, these countries are focusing on attracting more and more FDI. According to
Tiwari and Mutascu (2011), at the initial level of growth, exports play an important role,
but continuous growth depends on FDI inflows for Asian countries [8]. Export promotion
incentives and more exports are two of the most important things that help the economy
gIOwW.

Cross-country studies of FDI are often used to combine data from developed and
developing economies. This may mislead the accuracy of the result (Choe 2003; Blonigen
and Wang 2004) [20,27]. Blonigen and Wang (2004) completely disagreed with the findings
of Carkovic & Levine (2005), arguing that pooling data from developing and developed
countries is not appropriate and is responsible for estimating the negligible impact of FDI on
GDP per capita growth [19,27]. The author argued that the results of polling data collected
in this way may be incorrect for one or both types of countries. The factors that attracted
FDI and the impact of FDI on developing and developed economies are similar, although
theoretically, they may be fundamentally different. The same source suggested that by
encouraging backward or forward production linkage, FDI crowds in local investments for
non-OECD countries, but in contrast, no such impact has been observed in OECD countries
(Blonigen and Wang, 2004) [27]. In addition, the results of a panel data analysis may lead to
false conclusions if FDI affects growth in different ways in different countries (Herzer et al.,
2008) [25]. According to Choe (2003), based on the economic development level, a factor
may positively affect one country and negatively affect many others [20]. This leads to a
gap in the literature for studies on a single country’s economy. After considering several
facts, we shifted our focus to China to investigate the causal relationship between FDI and
growth.

Several issues of the International Monetary Fund 2004, 2006, and 2007 advocated
that the Chinese economy largely depends on exports, and Asia became its favourite des-
tination for exports (https://www.imf.org/en/Publications/AREB/Issues /2016 /12 /30
/International-Monetary-Fund- Annual-Report-2004-Making-the-Global-Economy-Work-
for-All-17509, accessed on 6 May 2023. In 2007, China exported more than 75% of its
total exports to Asia (Sen, 2010; Cashin et al., 2017) [15,17]. Chinese exports in 2019
reached 2.6 trillion USD (World Development Indicators database, World Bank, https:
/ /databank.worldbank.org/data/download/GDP.pdf, accessed on 12 February 2021). In
comparison with developed countries, China has a closer trade relationship with Asian
countries. Hong Kong's gateway for Chinese trade is no longer operational for China (Sen,
2010) [17]. Developing economies generally have an increasingly volatile nature, which
works in China’s favour to avoid the damage that could be caused by the collapse of the
export market for such an economy. In the Chinese economy, import-export contributions
reached more than 60% once (Sui, 2019), which indicates that international trade plays a
key role in economic growth. Again, scholars argue that international capital flows have a
significant role in boosting international trade (Sui, 2019) [21]. In China, companies with
foreign capital have dominated the import-export market by 40 to 60 per cent since the
mid-1990s. During this period, the use of foreign capital accounted for more than 10% of
the domestic capital formation in China. After a while, this ratio started to fall with the
growing economic scale of the country. By the year 2016, the utilization ratio of foreign
capital was 2.7% (Sui, 2019) [21]. In terms of capital flows, China became more integrated
with the developed economies’ capital markets. According to Sen (2010), the Chinese real
sector is linked with the world by FDI, mostly Chinese capital structure and export trade,
and FDI flow increases productivity by creating employment opportunities [17]. Later,
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it increases the risk of making the country’s economy and capital market vulnerable to
external shocks.

According to Cai et al. (2011), China became one of the favourite destinations for
investors after reforming and opening its economy to international investors [16]. At the
initial stage, cheap labour costs were the main incentive for foreign companies to invest,
but large production, a potential market, and favourable policies have also played an
essential role in the latter part. China largely benefited from FDI because of a lack of capital,
technological spillover, and economic growth. In this process, inward FDI and modern
management not only developed infrastructure but also Chinese outward FDI. Zeng and
Zhou (2021), who examined Chinese provincial data, demonstrated that FDI inflows
are boosting China’s technological innovation capabilities and positively influencing the
country’s economic growth [28]. Recent studies have shown that FDI becomes an engine
for economic development during the late part of industrialization and acts as a balancing
variable for open macroeconomic equilibrium (Cai et al., 2011) [7]. Therefore, FDI is an
essential variable for an open economy, which enhances macroeconomic development.
However, large FDI inflows boost the technological innovation capabilities of the host
country and raise industrial production. Consequently, it increases wastewater discharge
in China (Zeng & Zhou, 2021) [28].

To study the factors related to GDP, FDI, and foreign trade in China, Ying and Riming
(2008) observed 28 Chinese cities for the period of 1994-2005 [18]. To obtain the results
that are not possible to obtain by using traditional econometric techniques, the authors
used an ANN model. This system can model nonlinear problems. The ANN system is
a nonlinear system that can model nonlinear economic problems. It is able to simulate
nonlinear economic problems. Therefore, the authors used this ANN model to create a
function of Chinese trade, FDI, and GDP. Ying & Riming (2008) pointed out that FDI is not
always the best for the country [18]. Additionally, it has concentrations of economic units
as dense provincial settlements along the eastern coast. The authors also suggested an
optimal level for FDI and international trade at which they would have the greatest impact
on the regional GDP of China. The optimal values for trade and GDP were declared as 105.4
billion USD and 2.96 billion USD, respectively (Ying & Riming, 2008) [18]. Policymakers
may use this optimal level as a benchmark and divide the regions into two categories. To
achieve overall growth, policymakers should push more FDI and international trade to
regions that are below optimal levels.

Previous studies have indicated that foreign direct investment (FDI) may have a
significant impact on China’s GDP growth in the short term. However, according to the
results of this study, the causal direction, in the long run, is from GDP growth to FDL
This means that a growing economy is more likely to attract increasing amounts of FDI.
This study’s findings suggest that in the short term, FDI may still have some influence on
China’s GDP growth. However, in the long term, a growing economy is the primary factor
that attracts more FDI. This is because a growing economy provides foreign investors with
greater opportunities for return on investment and lower risks, making it an attractive
destination for foreign investment. The relationship between GDP growth and FDI is not
immediate, and it takes time for the effects of economic growth to fully manifest. In the
long run, sustained economic growth and improved overall competitiveness are essential
for attracting more FDI to China. Moreover, this study’s results suggest that for China to
attract more FDI in the long run, it must focus on achieving sustained economic growth and
improving the competitiveness of its economy. By doing so, China can create a virtuous
cycle of economic growth and FDI that drives long-term prosperity and development.

3. Research Design/Data Collection

For the empirical part of this study, data from the WB, UNCTAD, and IMF were
used as secondary sources. These databases are accepted and reliable worldwide. A time
series of data has been used from 1981 to 2020. For the econometric regression, macroe-
conomic variables were used, such as GDP, FDI inflows, trade openness to foreign trade,
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inflations, gross capital formation, domestic credit to the private sector, and government
size. Throughout this paper, we used GDP as the real GDP and FDI as gross and as a share
of GDP. For the index of trade openness, the values considered are the ratio of imports
and exports to the GDP, while inflation is the consumer price change index. Government
expenditure (in terms of a percentage of GDP) is considered a measure of government
size. Private sector aids are referred to as domestic credit and include loans, trade credits,
securities, and accounts receivable.

The main goal of this study is to develop a better understanding of the causality
between FDI and economic growth in China. There are several statistical methods that
have been developed to examine the factors impacting economic growth. However, this
current study will deploy the VAR model. This model was introduced by Sims (1980)
in his paper “Macroeconomics and Reality,” [29]. A VAR is a n-equation model for n-
variables that expresses a linear function for each variable in the context of past values. This
model is mainly used to forecast macroeconomic variables and conduct policy analysis. By
using this approach, we will be able to avoid differentiating the variables as exogenous
or endogenous. In a study identifying the causal relationship between FDI and economic
growth in Romania, Maria (2012) used the VAR model [30]. The authors found that growth
is not affected by the volume of FDI. However, economic growth is a key indicator for
attracting FDI to the host country.

The present study is intended to examine whether an increase in FDI leads to an in-
crease in Chinese growth. FDI alone cannot contribute to economic growth; however, it can
influence the other variables in the growth process. Therefore, we will examine the causal
relationship between FDI and economic growth, as well as other independent variables
such as capital, trade openness, inflation, credit to the private sector, and government size.
To achieve our objectives, we write the simple multivariable model as follows:

GDP; = og+ 0y K¢ + 0Tt + asly + 0gCRt + a5GSt + o FDI; + ¢4 1)
Ki = a9+ 01 GDPy + Tt + ozl + o4 CRy + ot5GS¢ + o FDI +- ¢ )
Tt = g+ GDPy + oKyt + a3l + ogCRt + a5GSt + o FDI; + ¢4 3)
I = xp+0GDPy + ap Tt 4+ 3Ky + 04 CRt + a5GSt + o FDI; + ¢4 4)
CRt = g + 0 GDPi+0, Kt + o3 Ty + gl + a5GSt + g FDI; + €4 5)
GSt = op+0GDPt + oKt + o3 Tt + agls + osCR¢ + o FDI + ¢ (6)
FDI; = og+0GDPy 4+ oKt + o3 Ty + gl + asCRe + oGSy + €4 (7)

Here, GDP implies per capita GDP growth and K implies capital formation (gross
capital formation as a percentage of GDP). Evidence from Mankiw (2004) shows that
foreign trade contributes to the growth of the host country [31]. Zeng and Zhou (2021)
also confirmed that openness to foreign trade has a strong positive impact on growth [28].
Therefore, in this model we included trade openness, which is indicated by T. Previous
studies suggested that the FDI has a positive relationship with growth (Cai et al., 2011; Ying
& Riming, 2008) [7,18]. Some control variables, such as inflation (I) and government size
(GS), have also been used to show the impact on growth. A developed financial system also
has a positive relationship with growth. Beck et al. (2000) found that developed financial
systems improve capital allocation and stimulate growth [32]. Moreover, Samargandi and
Kutan (2016) find a significant positive spillover effect of credit to the private sector on
Chinese economic growth [33]. Therefore, we gave credit to the privet sector (denoted as
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CR). FDI not only includes capital transfer but also provides market access and techno-
logical knowledge for the host country. As a result, FDI tends to have a direct influence
on the development of the manufacturing sector, which increases the productivity of the
host country. Therefore, FDI has been included in the model. Sub-scripts t denote the time
span of this study. To present the residual, we used the term and, which is representing the
coefficient slope. Here in Equation (1), it shows the causality from GDP to other variables.
Similarly, Equations (2)—(7), present the causality for all other variables.

Non-stationary variables may generate spurious correlations (Granger & Newbold,
1974) [34]. Therefore, we will examine our data series under both Augmented Dickey—Fuller
(ADF) and Phillips—Perron (PP) tests. Abbes et al., (2015) used the ADF test for the unit
root analysis to examine the causal interactions between FDI, and growth [35]. By using the
ADF test for investigating the stationarity of variables we will write the model as follows.

Ay,=pn+vyt+ Py, + Z?:o Ay +ug ®)

where the variable of interest is denoted by y;, time trend is denoted by t, the lag length is
represented by k and random variables are denoted by u;. Here we will test the hypothesis:

HO: there is no unit root in the data or data is stationary.
H1: unit root exists in the data or data is non-stationary.

If the absolute value of the t-statistic is >t-critical and the p-value is <0.05 then we will
accept HO. Phillips and Perron (1988) also suggested an alternative test for stationary [36],
which is more robust to data correlation, time-dependent heteroskedasticity, and improves
the ADF test (Kim & Schmidt, 1990) [37]. Therefore, we will re-check the stationarity test
by using the PP test.

Before estimating the VAR model, we need to select lag length criteria. Appropriate
lag length is crucial for any empirical study. If the leg length is too short, the model can
be misspecified. In contrast, the degrees of freedom can be wasted if the lag length is too
large. Akaike (AIC), Schwarz (SBIC), and Hannan-Quinn (HQIC) are the most commonly
used length decision-making approaches. Once we select the appropriate lag length, now
we can implicate the model. This current study will deploy Panel Vector Auto Regression
(PVAR). Like the traditional VAR model, this model will allow us to use all variables
endogenously and interdependently. The VAR model was developed by Sims (1980) [29],
and abundant use of this method has been seen in panel analysis (Canova & Ciccarelli,
2013) [38]. However, this method has been developed by Love & Zicchino (2006), and
Abrigo & Love (2016) who made it a more robust application model in macro-economic
analysis [39,40]. The panel VAR equation can be written as follows.

Zi =2t 1Q1 + Ze2Qy + Z¢3Q5+ ... A2 pQp1 + ZepQp + WC 9

where the vector of the dependent variable is indicated by, the estimated parameters are
noted as and the exogenous covariates vector is indicated by, u is presenting the vectors of
the dependent variable specific panel fixed effects, and is indicating idiosyncratic errors.

At this stage, it is important to carry out T to examine the direction of causality among
the variables. It will allow us to understand whether an increase in the dependent variable
will cause an increase in the independent variable or whether an increase in the independent
variable leads to an increase in the dependent variable. The Granger Causality Method is a
widely used method to investigate the direction of the relationship between variables. This
method was introduced and developed by Granger (1969) [34], and several studies have
used this model in their analysis (Abbes et al., 2015; Antonietti & Franco, 2021; Cincinelli
etal., (2022) [35,41,42]. The model for panel causality can be written as follows.

A=+ Y o  BRAk+Y ¢ a®Z g e (10)
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where, stationary variables are indicated by A and Z, and autoregressive parameters are
indicated by B(K), #(K) expressed the slope of coefficients. Here the assumption is that
idiosyncratic effects are constant and there will be a common delay, which is denoted by K.

4. Empirical Results

Here, Table 1 presents an overview of the descriptive statistics for the variables we
used in our model. The number of observations is 40, with seven variables that have been
used in this study to establish a better understanding of the causal interaction among these
variables. GDP growth was a dependent variable, and independent variables were the
degree of trade openness, inflation, capital formulation, domestic credit, and government
expenditure. Data may be considered non-stationary when random trends and structural
changes are observed in the dataset. It is not economically significant to use nonstationary
data for OLS regression or any other model. Nonstationary data may bias the estimated
parameters and cause false regression. To avoid these problems, at first we examined
the stationarity of our data by using Augmented Dickey—Fuller (ADF) and confirmed
the results by re-examining them under the Phillips—Perron (PP) test for unit root. The
Dickey—Fuller test for the unit root report provides a higher p-value, which is p > 0.05 for
all variables. Therefore, we can say our series is non-stationary. To verify this result, we
also ran the Philip-Perron test for unit root. Again, we found that the p-value was higher
than 0.05. In the next step, by using VAR models, we checked whether our variables were
stationary or nonstationary. We generated differences for each variable and ran the root
test again. The following Table 2 shows that all variables are stationary at first differences.

Table 1. Descriptive statistics for variables.

Variable Obs Mean Std. Dev. Min Max
GDP 40 9.301 2.954 2.240 15.192
FDI 40 2.694 1.688 0.135 6.187
K 40 39.508 4.408 31.926 46.660
T 40 36.291 14.295 13.566 64.479
I 40 4.846 5.86 —1.399 24.100
GS 40 58.281 5.436 48913 67.451
CR 40 107.266 32.187 56.013 182.868

Table 2. Summary of unit root test under both ADF and PP.

Variables Augmented Dickey-Fuller Phillips—Perron
Level 1st Difference Level 1st Difference

GDP —5.049 —3.662 % —4.964 —3.662 *
K —4.602 —3.662 % —4.493 —3.662 *
T —4.936 —3.662 * —4.992 —3.662 *
I —5.151 —3.662 % —5.067 —3.662 *
CR —5.177 —3.662 % —5.047 —3.662 *
GS -3.711 —3.662 % -3.719 —3.662 *
FDI —4.949 —3.662 % —4.863 —3.662 *

Note: Both ADF and PP tests are presenting significant critical values at 5% and 10% respectively. * p < 0.01.

As can be seen from Table 2, at first, all variables are stationary and the p-value is 0.05.
At the next step of our analysis, we will select an appropriate lag length. It is necessary
to select an appropriate lag length before estimating the VAR model. The model might be
misspecified if the used lag length is too small. In contrast, the degree of freedom may be
wasted because of a large lag length. The Akaike, Schwartz, and Hannan—Quinn tests are
the most commonly used to determine the lag length. However, the literature suggests that
there is no best one. Therefore, we used lag length in our model, which is selected by most
of these criteria. Since most of the criteria call for selecting 1 as the appropriate lag length
(Table 3), Therefore, we used 1 as our selected lag length in the model.
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Table 3. VAR lag order criteria selection.
Selection-Order Criteria
Sample: 1984-2020 Number of Obs = 37

lag LL LR df p FPE AIC HQIC SBIC

0 —564.87 62,744.9 30.912 31.019 31.217*

1 —490.4 148.94 * 49 0.000 16,6229 * 29.535 % 30.398 * 31.973

2 —458.044 64.711 49 0.066 55,018.5 30.435 32.047 35.006

Endogenous: dgdp dk dt di der dgs dfdi. Exogenous: _cons. Note: * indicating lag order selected by specific
criteria.

At the beginning, we identified that our variables had nonstationary levels. Therefore,
we applied differences to estimate our model. Now it is essential to examine whether our
model satisfies the stability conditions. We also checked residual diagnostics to make sure
that there was no autocorrelation. A model can be considered stable when each of the
inverse roots of the property AR polynomial has a modulus less than one and remains
within the unit circle. However, if the VAR model is not stable, diverse tests conducted
using our VAR model may be invalid, along with the impulse response standard errors.
From Table 4, we can see that all the roots are lying inside the unit circle. The output result
in modulus is less than 1, suggesting that VAR satisfies the stability condition. Table 5
presents the Lagrange multiplier test summary for autocorrelation, where null hypotheses
are at the selected lag length and no autocorrelation exists. Here, the p-value is higher than
0.05. Therefore, it is confirmed that our model has no autocorrelation.

Table 4. VAR stability Conditions. Eigenvalue stability condition.

Eigenvalue Modulus
0.411 + 0.571 0.703
0.411 — 0.57i 0.703
—0.098 + 0.689i 0.696
—0.010 — 0.689i 0.696
0.236 + 0.623i 0.665
0.232 — 0.623i 0.665
—0.142 + 0.498i 0.518
—0.142 — 0.498i 0.518
—0.376 + 0.347i 0.512
—0.376 — 0.3471 0.512
0.401 + 0.279i 0.488
0.401 — 0.2791 0.488
0.396 0.396
—0.108 0.108

All the eigenvalues lie inside the unit circle. VAR satisfies stability condition.

Table 5. Summary of error.

Variable Obs Mean Std. Dev. Min Max
error 37 —4.03 x 107° 1.699189 —3.248081 4.155209

In Figure 1, the Granger causality performed as part of residual diagnostics is presented
based on 38 observations with an SD of 1.824637. The calculations in relation to this figure
are presented in Table 6. Whereby we can second the findings ahead in the explanation of
the analysis that shows the bidirectional explanation of inflation by means of GDP and FD],
through the years 1983 to 2020.
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Figure 1. Residual diagnostics.

Table 6. Lagrange multiplier test for autocorrelation.

lag chi2 df Prob > chi2
1 68.465 49 0.0345
2 69.363 49 0.0293

HO (null hypotheses): no autocorrelation at lag order.

To assess the importance of bi-directional causality between variables, we performed
the Granger causality test. Table 7 presents an overview of the Granger causality test.
Results are suggesting that GDP has a bi-directional relationship with inflation. This means
a change in inflation may help to predict GDP growth or a change in growth will help
to explain inflation. Findings also show another two-way causality between CR and T.
Except that there is no two-way causal relationship between other variables, However, we
observed one-way causality from K to GDP and FDI to GDP (Aslan et al., 2022). Some
additional one-way causal relationships have been observed from K to GDP (0.000), Kto T
(0.055), K to GS (0.019), K to FDI (0.003), T to GDP (0.006), T to FDI (0.028), I to CR (0.010),
CR to GDP (0.009), CR to FDI (0.031), FDI and I (0.041).

Table 7. Granger causality test.

Equation Excluded chi2 df Prob > chi2
GDP K 0.595 2 0.742
GDP T 0.595 2 0.742
GDP I 16.462 2 0.000
GDP CR 4.002 2 0.135
GDP GS 0.125 2 0.939
GDP FDI 1.854 2 0.396

All 23.99 12 0.020
K GDP 20.74 2 0.000
K T 5.783 2 0.055
K I 2.839 2 0.242
K CR 0.056 2 0.972
K GS 7.97 2 0.019
K FDI 11.312 2 0.003

All 48.336 12 0.000
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Table 7. Cont.

Equation Excluded chi2 df Prob > chi2
T GDP 10.267 2 0.006
T K 3.219 2 0.200
T I 4.386 2 0.112
T CR 11.021 2 0.004
T GS 4.58 2 0.101
T FDI 7.171 2 0.028

All 55.176 12 0.000

I GDP 43.856 2 0.000

I T 0.0566 2 0.972

I K 2.366 2 0.306
I CR 9.232 2 0.010

I GS 3.107 2 0.212

I FDI 5.209 2 0.074
All 112.63 12 0.000

CR GDP 9.433 2 0.009
CR K 1.807 2 0.405
CR T 6.134 2 0.047
CR I 4.72 2 0.094
CR GS 1.299 2 0.522
CR FDI 6.917 2 0.031
All 30.465 12 0.002

GS GDP 5.444 2 0.066
GS K 2.69 2 0.260
GS T 2.902 2 0.234
GS I 1.447 2 0.485
GS CR 4.419 2 0.110
GS FDI 1.995 2 0.369
All 21.924 12 0.038

FDI GDP 13.702 2 0.001
FDI K 3.047 2 0.218
FDI T 1.547 2 0.461
FDI I 6.404 2 0.041
FDI CR 2.5 2 0.286
FDI GS 0.640 2 0.726
All 31.311 12 0.002

The impulse response function (IRF) is presented in Figure 2. It is observed that a
shock of one standard deviation to GDP has a negative effect on CR. However, after a
certain period, it rises and reaches its initial value. In contrast, a shock of one standard
deviation in GDP has a positive effect on FDI, inflation, capital, and trade. The same figure
suggests that FDI positively affects GDP growth, GS, I, and T. In contrast, at the beginning,
FDI affected CR and K negatively, and later, the effect continued to be positive. The impulse
response for other variables is also presented in Figure 2.
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Figure 2. Impulse response function (IRF).

Table 8 shows variations in variables in the Chinese economy. For the Chinese economy,
the GDP variable account itself is at 68%. Other variables that affect the growth over a
period of 10 years are K, I, FDI, GS, CR, and T in the proportions of 30%, 26%, 20%, 15%,
9%, and 6%, respectively. Variance decompositions for other variables are presented in

Appendix A.
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Table 8. Variance decompositions.

Impulse GDP
Lags Response

GDP K T I CR GS FDI
0 0 0 0 0 0 0 0
1 1 0.066 0.080 0.007 0.063 0.172 0.033
2 0.809 0.303 0.067 0.295 0.108 0.163 0.180
3 0.738 0.278 0.061 0.279 0.099 0.156 0.186
4 0.714 0.305 0.058 0.263054 0.095 0.159 0.190
5 0.697 0.304 0.060 0.266 0.093 0.159 0.197
6 0.692 0.304 0.060 0.260 0.093 0.159 0.196
7 0.688 0.305 0.060 0.261 0.092 0.159 0.198
8 0.686 0.304 0.060 0.260 0.093 0.159 0.198
9 0.685 0.304 0.060 0.260 0.093 0.159 0.198
10 0.684 0.304 0.061 0.260168 0.093 0.159 0.198

5. Discussion and Applications
5.1. Discussion of the Result

It is supported by the existing literature that over the last three decades, China has put
significant effort into attracting FDI. FDI is seen as a vital factor in the economic growth
of China. It is a commonly accepted fact that FDI is a key driver of Chinese economic
growth. However, there is mixed empirical evidence regarding the relation between FDI
and economic growth. Some authors have mainly been interested in questions concerning
positive and negative relations between FDI and economic growth (Carkovic and Levine,
2005; Lensink and Morrissey, 2006) [19,23]; others have highlighted the relevance of control
variables to influence the relationship among these variables (Ying and Riming, 2008; Cai
et al., 2011; Gunby et al., 2017) [16,18,26]. Our finding supports the findings of Abbes et al.
(2015), where authors have analysed the causal relationship between FDI and growth with
65 countries” data [35]. These findings suggest a one-way causal relationship between
FDI and GDP. The Granger causality test also showed that an increase in GDP will not
cause an increase in FDI. Moreover, there is no bi-directional relationship among these
variables. In other words, changes in FDI will not help predict the future value of GDP
growth. In contrast, an increase in FDI will lead to an increase in GDP. Which is suggesting
the one-way causality from FDI to GDP (Aslan et al., 2022) [43].

The only bi-directional relationship we found between GDP and inflation Where
both these variables are helping to predict each other’s future value. We do not find
any causality from GDP to K, T, CR, or GS. In contrast, the findings of this study also
indicate a unidirectional causality from the degree of trade openness to GDP, gross capital
formation to GDP, and domestic credit to GDP. Government expenditure may have an
indirect impact on growth. However, we do not find any significant causality between
government expenditure and economic growth in China.

5.2. Theoretical Applications

This study has some theoretical applications that can help us figure out how foreign
direct investment (FDI) and economic growth in China are related. The findings of this
study provide a new perspective on the causal relationship between FDI and economic
growth. By demonstrating that economic growth drives FDI inflows in China rather than
the other way around, the study emphasises the importance of prioritising FDI-friendly
policies to boost economic growth. Therefore, the research highlights the role of FDI in
boosting economic growth through technological diffusion from developed to developing
countries. This underscores the need for policymakers to carefully distribute FDI to more
productive sectors that can create new job opportunities, increase labour force efficiency,
promote trade, and stimulate the transfer of new technology. In addition, the study
emphasises the importance of developing policies that encourage technological spillover



Sustainability 2023, 15, 7994

14 0f 18

and productivity gains from FDI. This can help countries maximise the benefits of FDI and
achieve sustainable economic growth.

Moreover, the research highlights the need for further research to explore the sectoral-
level effects of FDI on economic growth in China. This can provide a more detailed
understanding of how different sectors are influencing growth in China with the help of
FDI. Furthermore, the study emphasises the importance of considering the effect of FDI on
the labour market in China in future studies. This can help policymakers better understand
the impact of FDI on employment and wages in the country. In summary, the theoretical
applications of this study provide valuable insights into the relationship between FDI and
economic growth in China. Policymakers and researchers can use these findings to inform
policy decisions and future research on economic development.

5.3. Policy Implications

The findings of the current study have potential policy implications. The research
highlights the need for policymakers to carefully distribute FDI to more productive sectors
in order to maximize its impact on job creation, labour force efficiency, and technology
transfer. Moreover, the study emphasizes the importance of creating a competitive business
environment that can attract FDI and promote sustainable economic growth. Apart from
these, the research underscores the need for policymakers to promote trade as a means
to increase the impact of FDI on economic growth. Additionally, the study highlights
the role of FDI in promoting technological diffusion from developed to developing coun-
tries, which can lead to productivity gains and sustainable economic growth. Again, the
research suggests that policymakers should prioritise policies that promote the transfer
of technology through FDI to increase its impact on economic growth. Furthermore, the
study underscores the need for policymakers to consider the impact of FDI on the labour
market and ensure that FDI leads to the creation of new job opportunities and increases
the efficiency of the labour force. The research also suggests that policymakers should
prioritise growth policies that promote investment in infrastructure and human capital
to drive sustainable economic expansion. Finally, the research underscores the need for
policymakers to work collaboratively with businesses and international organizations to
promote FDI that contributes to sustainable economic growth.

6. Conclusions and Limitations

Globalization has made capital movements easier than ever. The integration of sustain-
able development goals has gained increasing importance among policymakers worldwide.
FDI can serve as a crucial means for attaining these goals by fostering sustainable economic
growth through the introduction of new technology, expertise, and capital to host countries.
These benefits can include poverty reduction, improved access to education and healthcare,
and the promotion of environmental sustainability. Over the last three decades, the world
has seen that to attract FDI, enormous efforts have been made by developing countries.
Due to policy changes and economic reform, China has been experiencing rapid growth
in FDI inflow. A general assumption is that FDI plays a key role in boosting a country’s
economy. Although empirical studies suggest mixed results regarding the relationship
between growth and FD], this study set out to determine the causal relationship between
growth and FDI inflow in China. The main objective of the study is to examine the causality
between FDI and Chinese economic growth. To evaluate this problem, we found the VAR
model to be a strong testing model. As it indicates not only the relationship between the
variables but also the direction of causality.

In the growth of the Chinese economy, FDI plays an important role. Our findings
suggest that there is a positive relationship between FDI and GDP growth in China. In
the short run, growth has a negative relationship with CR and K in China. After a certain
period, it rises and remains positive in the long run. At the same time, GDP has a positive
relationship with FDI, I, and T over a 10-year period and remains constant. In the growth of
the Chinese economy, the effect ratio is 20% for FDI, which is smaller than K and I. Whereas
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there is no statistically significant relationship between growth and GS, this study has also
shown that there is no bi-directional relationship between GDP growth and FDI. Although
GDP has a one-way causal relationship with FDI, which indicates that growth is influenced
by FDI, our findings also show a bidirectional relationship between GDP and I, CR, and T.

The result of this study indicates that growth has a one-way causal relationship with
FDI. which means FDI has a significant impact on the growth of the Chinese economy. As a
result, policymakers should prioritise FDI-friendly policies to attract more FDI and achieve
sustainable growth. However, FDI cannot extract the desired growth by itself. Therefore, it
is also very important to consider other macroeconomic variables in long-term policy. By
creating technological diffusion from a developed country to the host country, FDI boosts
economic growth. Therefore, policymakers should be careful to distribute FDI to more
productive sectors. It is very important to make sure that these investments are able to
create new job opportunities, increase the efficiency of the labour force, promote trade,
create a competitive business environment, and stimulate and transfer new technology.

Finally, a number of important limitations need to be considered. First, this study only
considered macro-level data, whereas sectoral data analysis might paint a different picture
of how these sectors are influencing growth in China with the help of FDI. Second, further
research might explore technological spillover and productivity gains from FDI. The data
source we used for this study does not have data on Chinese labour for some time periods,
particularly before 1989. Therefore, another aspect can be addressed in a future study by
including the FDI effect on the labour market in China.
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Appendix A

Table Al. Impulse response function (IRF).

Impulse GDP
Lags Response
GDpr K T I CR GS FDI

0 0 0 0 0 0 0 0

1 1 0.065619 0.079669 0.006811 0.063063 0.171634 0.033281
2 0.809312 0.303151 0.066859 0.295207 0.107765 0.162811 0.179944
3 0.738366 0.278157 0.061359 0.279495 0.098569 0.155772 0.186212
4 0.714284 0.30483 0.057987 0.263054 0.094696 0.159412 0.18985
5 0.697498 0.303825 0.059797 0.266371 0.093401 0.15882 0.197209
6 0.691786 0.30443 0.059626 0.260196 0.093199 0.158842 0.196003
7 0.687717 0.305104 0.060184 0.260944 0.092913 0.158905 0.19822
8 0.685676 0.304401 0.060467 0.260139 0.093112 0.158806 0.197896
9 0.684996 0.304597 0.060541 0.260021 0.093059 0.158898 0.198286
10 0.684401 0.304397 0.060685 0.260168 0.093151 0.158865 0.198309
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Table Al. Cont.

Impulse K
Lags Response
GDP K T I CR GS FDI
0 0 0 0 0 0 0 0
1 0 0.934381 0.0097 0.024633 0.188182 0.158175 0.000072
2 0.012184 0.593022 0.067345 0.092105 0.154116 0.162814 0.078934
3 0.026519 0.553934 0.082299 0.086635 0.155282 0.156727 0.07233
4 0.028669 0.520707 0.083777 0.091878 0.149607 0.152771 0.085116
5 0.030159 0.513176 0.088783 0.09531 0.151329 0.15234 0.08367
6 0.032676 0.508713 0.08859 0.096257 0.150563 0.15288 0.086359
7 0.032791 0.506569 0.089493 0.099225 0.151234 0.15277 0.0866
8 0.034214 0.505575 0.08945 0.098938 0.151116 0.152926 0.086843
9 0.034168 0.50509 0.089739 0.099967 0.151281 0.152952 0.087154
10 0.034538 0.504798 0.089716 0.099864 0.15129 0.152963 0.087122
Impulse T
Lags Response
GDpr K T I CR GS FDI
0 0 0 0 0 0 0 0
1 0 0 0.910631 0.001226 0.157949 0.113461 0.002461
2 0.004854 0.00055 0.621963 0.04065 0.150017 0.130263 0.002225
3 0.025581 0.017914 0.559585 0.03608 0.134019 0.147558 0.01135
4 0.028418 0.030318 0.529226 0.049155 0.129814 0.152533 0.026919
5 0.030212 0.030044 0.522832 0.053668 0.129949 0.151909 0.027785
6 0.032611 0.031786 0.51886 0.053662 0.129146 0.151945 0.028853
7 0.032476 0.03219 0.518056 0.055325 0.129247 0.151873 0.029565
8 0.033089 0.032354 0.517315 0.055077 0.129144 0.151812 0.029564
9 0.033052 0.032581 0.517087 0.055495 0.12912 0.151793 0.029778
10 0.033188 0.032573 0.516955 0.05546 0.129109 0.151777 0.029767
Impulse I
Lags Response
GDpr K T I CR GS FDI
0 0 0 0 0 0 0 0
1 0 0 0 0.967331 0.044723 0.005251 0.001597
2 0.143762 007087 0.050876 0.343282 0.037423 0.060578 0.038728
3 0.134373 0.041018 0.081473 0.393266 0.074692 0.082509 0.058137
4 0.146126 0.039267 0.076802 0.350071 0.077603 0.080541 0.056098
5 0.146221 0.045964 0.079088 0.347876 0.078591 0.082052 0.057267
6 0.146562 0.045905 0.0785 0.341505 0.078762 0.081718 0.057511
7 0.146856 0.047337 0.078355 0.338541 0.078639 0.082028 0.057537
8 0.146432 0.047529 0.078275 0.337628 0.078601 0.081943 0.057851
9 0.146543 0.047702 0.078224 0.336587 0.078557 0.081987 0.057781
10 0.146392 0.047816 0.078217 0.336399 0.07854 0.08198 0.057906
Impulse CR
Lags Response
GDpr K T I CR GS FDI
0 0 0 0 0 0 0 0
1 0 0 0 0 0.546083 0.00622 0.040949
2 0.000545 0.009463 0.14546 0.139065 0.477284 0.008612 0.031416
3 0.033544 0.010468 0.133619 0.121602 0.44573 0.010568 0.057357
4 0.033009 0.011497 0.147504 0.157047 0.443943 0.012118 0.058436
5 0.045674 0.011959 0.146116 0.150906 0.439068 0.014113 0.059248
6 0.046039 0.015421 0.149099 0.160613 0.439781 0.015604 0.061213
7 0.049218 0.015347 0.148649 0.159085 0.439085 0.015795 0.060899
8 0.049638 0.016741 0.149009 0.160744 0.43893 0.016189 0.061471
9 0.05012 0.016771 0.148937 0.160614 0.438831 0.016196 0.061495
10 0.050321 0.01712 0.148934 0.16072 0.438736 0.01629 0.061579
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Table Al. Cont.

Impulse GS
Lags Response
GDP K T I CR GS FDI

0 0 0 0 0 0 0 0

1 0 0 0 0 0 0.54526 0.101024
2 0.009884 0.014016 0.00186 0.067452 0.050321 0.474782 0.073261
3 0.02499 0.030861 0.03919 0.062645 0.045618 0.444406 0.065712
4 0.031487 0.030093 0.046733 0.058597 0.054794 0.436164 0.062342
5 0.030839 0.032682 0.046198 0.056432 0.054336 0.434309 0.062079
6 0.030468 0.032232 0.045793 0.055264 0.054411 0.432318 0.061974
7 0.0304 0.032225 0.04591 0.054628 0.054273 0.431885 0.061655
8 0.030266 0.032138 0.045844 0.054391 0.054321 0.431439 0.061576
9 0.030241 0.032089 0.045871 0.054242 0.054306 0.431283 0.061482
10 0.030212 0.032069 0.045859 0.054183 0.054306 0.431194 0.061461

Impulse FDI
Lags Response
GDP K T I CR GS FDI

0 0 0 0 0 0 0 0

1 0 0 0 0 0 0 0.820615
2 0.01946 0.072711 0.045638 0.022239 0.023074 0.00014 0.595493
3 0.016629 0.067648 0.042474 0.020277 0.046089 0.00246 0.548902
4 0.018008 0.063288 0.057969 0.030199 0.049542 0.006461 0.521239
5 0.019397 0.06235 0.057187 0.029438 0.053326 0.006458 0.512743
6 0.019859 0.061514 0.059532 0.032504 0.054137 0.006692 0.508087
7 0.020542 0.061227 0.059352 0.032253 0.054609 0.006744 0.505524
8 0.020685 0.061262 0.059639 0.033083 0.054777 0.006885 0.504799
9 0.020879 0.061171 0.0596 0.033074 0.054846 0.006891 0.504025
10 0.020947 0.061227 0.059635 0.033205 0.054866 0.006931 0.503857
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