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Abstract
This paper analyses the link between foreign direct investment (FDI) and economic growth and their subsequent impact on
environmental pollution in China. The simultaneous equation method was used with data from 31 provinces in China covering
the period between 1995 and 2016. The findings indicate that the effect of FDI on economic growth, industrial structure, and
environmental pollution control positively impacts on China’s industrial pollution control and environmental conditions, imply-
ing that China should encourage foreign capital investments that come with advanced production technology and green produc-
tion processes. This will enhance efficient resource utilization, adherence to environmental standards, and ensuring sustainable
economic development.

Keywords Foreign direct investment . Environmental pollution . Simultaneous equations . Sustainable development . Economic
growth

Introduction

China over three decades has increasingly attracted more and
more foreign direct investment (FDI) because of its economic
explosion and emerging market prospects. According to the
Chinese Ministry of Commerce, the economy had recorded a
steady growth resulting from sound structures and further
opening up leading to a 877.56 billion yuan ($136.33 billion)
FDI in 2017 (MOC 2018). That is a 7.9% year-on-year rise in
FDI ranking second in the world after USA (WIR 2018).
China in recent times is considered the fastest and promising
emerging country in the world. This progression however
comes with a huge cost to the environment. China’s environ-
ment has been gradually degraded as it continuous to open up

its economy to foreign investment. Environmental challenges
affect the daily activities of the citizenry and for that every
aspect of their well-being particularly in urban and productive
areas. Reports from IEA (2011) indicates that public health in
China is affected as a result of emission of greenhouse gases
(GHGs) from fossil fuels which is relied on to propel econom-
ic growth. Currently, the Chinese atmospheric environment is
contaminated with unwholesome airborne fine particulate
emitted by coal burning. This results into about three eighths
of the Chinese populace inhaling polluted causing cardiovas-
cular diseases, asthma, strokes, and lung cancer (Rohde and
Muller 2015). China has a yearly record of approximately 1.6
million deaths associated with outdoor air pollution (Rohde
and Muller 2015). Reports indicate that the continuous dis-
posal of chemical waste into drinking water sources has ren-
dered the quality of water largely not good for consumption
(Albert 2016; CHO 2018; Zmarak 2006; Tingting 2017). The
repercussion is that about half of China’s population does not
have access to potable water whereas two thirds of rural China
relies on stained water (Gibson 2018). The question therefore
arises whether FDI inflow is a cause of deterioration in
China’s environmental quality?

Most of the recent literature point towards empirical analysis
of the relationship between FDI inflow and environmental
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quality. In line with this, many researchers have focused on em-
pirical testing of the so-called pollution haven hypothesis (Baek
and Choi 2017; Baghebo and Apere 2014; Zheng and Sheng
2017). The findings from these researchers indicate that the pol-
lution haven hypothesis attempts to explain how intensive indus-
trialization is moving from developed countries. This movement
is characterized by global environmental awareness and the need
for a cleaner environment and higher tax imposition in developed
countries to countries with less environmental standards. That is,
there is going to be a transition of economic activities and for that
matter pollution-intensive capital flow from developed to devel-
oping countries with lower environmental standards so as to
avoid high environmental governance costs. This means that
pollution-intensive industries in developed countries may shift
to developing countries and FDI inflows will worsen developing
countries (Hu et al. 2018).

Closely related to the pollution haven hypothesis is the
Brace to the bottom hypothesis^ (Asghari 2012; Polat
2017). Accordingly, this hypothesis was initially imple-
mented to encourage competition for investments within
countries. However, this phenomenon was translated into
the international arena where countries competed for the
flow of FDI into their respective countries. A continuous
demand for FDI inflows might lead to the countries reduc-
ing their environmental standards and regulations (Asghari
2012). This hypothesis seems to be characteristic of devel-
oping countries since they might be willing to sacrifice
environmental standards to attract more FDI inflows for
the purposes of economic growth (Elliott and Zhou
2013). Although these hypotheses seem reasonable, there
are few empirical analyses that provide strong evidence
(Bayraktar-Sağlam and Sayek Böke 2017; Sarmidi et al.
2015). However, some researchers prove the existence of
race to the bottom hypothesis (Olney 2013; van der Kamp
et al. 2017). Interestingly, with the advancement of tech-
nology, it can be argued that even if it can be proved that
relaxed environmental regulations have caused pollution-
intensive FDI to flow to developing countries, this does not
mean that pollution in the host country will increase. Some
researchers like Gao and Zhang (2013) and Yuan et al.
(2013) indicate that developing countries that rely on
pollution-intensive FDI companies generally use more en-
vironmentally friendly production techniques and pollu-
tion treatment technologies than local companies.

Contrary to the race to the bottom hypothesis is the race
to the top hypothesis (Dong et al. 2012). This is a hypoth-
esis which implies that globalization has strengthened
competition between governments’ public expenditure on
development either domestically or internationally.
Invariably, the standards of the environment will be set
high (Wasseem 2017). A study on China’s polluting indus-
tries found that FDI has a clear tendency to spread pollu-
tion, and the negative impact on China’s ecological

environment cannot be ignored (Wang et al. 2018).
However, Deng and Xu (2015) believes that, as a whole,
foreign direct investment does not show a tendency to
transfer polluting industries to China on a large scale.
The Bcleanliness^ of attracting foreign investment in de-
veloped regions of China is higher than in areas where the
domestic economy is underdeveloped. Undoubtably, FDI
inflow to polluting industries has contributed to pollution
of the environment year by year; however, the pollution
rate has declined in the past 2 years, and there is a conver-
gence trend (Hu et al. 2018).

Some researchers have studied on the impact of FDI
inflows on China’s environmental pollution. Liu et al.
(2018) analyzed the spatial agglomeration effects and
dynamics at work in FDI and environmental pollution in
China and concluded that FDI inflows led to diverse effects
on different environmental pollutants; however, from a
geographic perspective, increased FDI inflows do not
really result in higher environmental pollution. A
research by Kirkulak et al. (2011) indicates that there is
no significant relationship between FDI and atmospheric
pollutant emissions; therefore, FDI inflows do not nega-
tively impact on China’s environment. The analytical find-
ings of Yang and Wang (2016) revealed that there is a
causal link between FDI and the Chinese environment.
Yan and An (2017) made known the fact that there is a
negative impact of FDI inflows on China’s environment
and also find out why certain patterns between FDI and
environmental pollution exists. They indicated that FDI
and sulfur dioxide exhibits inverted U-shaped patterns
and FDI and PM10 emission exhibits N-shaped pattern.

On the other hand, some researchers have considered how
FDI inflows could impact other economic variables. This
makes the relationship between FDI and environmental pol-
lution become quite complex. They reviewed FDI effect on
the environment as a result of economic output expansion
(scale effect), reconfiguration of production and consumption
between sectors (composition or structural effects), and
changes of the production methods associated to the develop-
ment and diffusion of technology (technical effects) (OECD
2002; Pazienza 2015). This phenomenon explains that the
demand for FDI inflow will lead to high demand and produc-
tion of polluting products. Thus, economic and industrial ac-
tivities have a tendency to expand. There is therefore the like-
lihood of higher environmental emissions, such as increased
pollution emissions, increased resource extraction, accelerated
urbanization, and damage to the natural reserves. This will
lead to the call for pollution control, ecological protection,
and public health issues by environmental activists on govern-
ments. Furthermore, the governing authorities will therefore
have to ensure that the required environmental protection reg-
ulations are enforced and adhered to as long as there is a
demand for FDI inflows for environmental sustainability.
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For example, FDI can improve structural efficiency and also
provide investment in an environmental protected society. In
contemporary times, many people are cautious about their
health status; therefore, the awareness and society’s demand
for a healthy environment will be higher when FDI inflows
and economic growth are promoted (Pazienza 2015). Istamto
et al. (2014) and Bazrbachi et al. (2017) revealed that as eco-
nomic growth is established and enhanced as a result of FDI
inflows, per capita income will go up and people will be will-
ing to pay more for a pollution-free environment and also
more probably to pay for environmental protection. Yahaya
et al. (2016) revealed that effective environmental policy im-
plementation and many indicators of environmental quality
have steadily increased as measures to curb and reduce the
burden on health care expenses and so are willing to pay more
as per capita income is increasing.

This paper attempts to comprehensively measure the
impact of FDI on environmental pollution by analyzing
the different impacts of FDI on various economic vari-
ables. In order to better understand the relationship be-
tween FDI inflows and environmental pollution in
China, we try to establish simultaneous equations to char-
acterize the different effects of variables, including con-
sidering the interaction between FDI and economic
growth and the impact of FDI on environmental regula-
tion. At the same time, the industrial pollution data of 31
provinces in China from 1995 to 2016 were used to test
the simultaneous equation. This paper contributes to pre-
vailing literature in the following ways: to begin with, we
adopted a dynamic simultaneous equation modeling meth-
od in the investigation of the three-way relationship be-
tween the environmental pollutants (industrial waste wa-
ter, industrial sulfur dioxide, and industrial soot), FDI in-
flows, and economic growth while considering the effects
of other explanatory variables. Specifically, this paper
employed both the two-stage least square (2SLS) and
three-stage least square (3SLS) to solve a simultaneous
equation system. Both methods are robust, but the 3SLS
allows correlation between unobserved disturbances
across various equations to be used in the analysis. This
modeling method was employed because it investigates
simultaneously the following combined causality effects
and relationships: (i) from FDI inflows and economic
growth to environmental pollutants, (ii) from economic
growth and environmental pollutants to FDI inflows, and
(iii) from the environmental pollutants and FDI inflows to
economic growth. As was anticipated, the findings of the
work indicated suggestions of concurrent relations be-
tween FDI inflows, economic growth, and emissions from
the environmental pollutants across the provinces. The
remainder of this paper is categorized as follows: the next
section is BThe measurement model and methodology.^
BThe data^ section describes the data used. The fourth

section is BResults, measurement, and analysis.^
BConclusions and policy recommendations^ section con-
cludes the article and offers some policy implications.

The measurement model and methodology

Econometric models

Over the past years, many researchers have focused on
study methods like unit root test of time series, trend anal-
ysis, Granger causality, and multicollinearity test in their
analysis of FDI and environmental-related issues (Ayamba
et al. 2018; Sothan 2017). Besides the different results
according to the different models, it is considered that
these kinds of method might explain it by statistics but
could not expose the reason, therefore the need to use si-
multaneous equations.

The research regarding environmental degradation and
FDI-related issues with the use of simultaneous equations
is not common. Erik (2016) researched on the impact of
FDI on regional air pollution as a way to achieve green
growth strategy using simultaneous equations in 16
Korean provinces and self-governing cities from 2000 to
2011. He used six air pollutants as pollution indicators.
The simultaneous equation model included decomposing
FDI inflows into direct and indirect scale, composition,
and technique effects. Boqiong and Jianguo (2011) used
simultaneous equations in an empirical study of the envi-
ronmental effect of FDI in host countries. A Chinese panel
dataset of 28 provinces from 1992 to 2008 was used. The
simultaneous equation models included the economic
scale, industry structure, and pollution density to
determine the environmental effect of FDI. Jie (2008) also
relied on data of 29 provinces in China from 1978 to 2003,
while the pollution indicator he used was industrial sulfur
dioxide (SO2). The simultaneous equation models included
the economic scale, industry structure, technology effect,
effect of FDI on economy, and technology.

Drawing on the ideas in the above literature, we will
consider the role of FDI in the framework of economic
growth and environmental pollution. In our model, there
is a mutual relationship between economic growth and en-
vironmental pollution, while FDI may have at least two
channels affecting environmental pollution. On one hand,
FDI affects environmental pollution by affecting economic
growth, while on the other hand, FDI’s own production
activities may have a direct impact on the surrounding
environment. In addition, FDI may affect the final environ-
mental pollution by affecting industrial structure or envi-
ronmental pollution control. The relationship between
these variables can be represented by the following figure:
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Just like Jie (2008), we quantitatively examined the effect
of different channels setting the equation measurement test in
the following form:

lnY it ¼ α1 þ α2lnPit þ α3lnFDI it þ α4lnX it þ σit ð1Þ
lnPit ¼ β1 þ β2lnY it þ β3 lnY itð Þ2 þ β4lnFDI it

þ β5lnX it þ δit ð2Þ
lnFDIit ¼ γ1 þ γ2lnYit þ γ3lnSit þ εit ð3Þ

From the formulae, Yit, Pit, FDIit, and Sit represent the
per capita output of sample point Bi^ in Bt^ period, envi-
ronmental pollution index, foreign direct investment, and
industrial structure, respectively, where Xit represents other
control variables, including physical capital stock, labor,
industrial structure, environmental governance investment,
and population density. εit, σit, and ξit represent estimated
residuals. Equation (1) is actually a variant of the Cobb-
Douglas function. The addition of FDI indicates the effect
of foreign direct investment on the per capita GDP of the
host country. However, it also indicates the role of foreign
direct investment in the per capita GDP of the host country.
Equation (2) is the regressed Eq. (1) of the classical envi-
ronmental Kuznets curve (EKC), where both the effects of
FDI and other control variables are considered. Equation
(3) further considers the impact of per capita GDP and
industrial structure on FDI.

Measurement methods

Simultaneous equations come with many methods in its
analysis. Popular is the two-stage least square method.
The following problems exist in the specific estimation
process. First, we must examine the identification problem
of simultaneous equations. Due to the large number of
exogenous variables in the model, the simultaneous equa-
tion model of this paper belongs to over-identification, and
the two-stage least square method is the first choice for
measurement estimation. Second, when estimating using
the two-stage least square method, there is the need to
determine the tool variables. The general approach is to
estimate all exogenous variables as instrumental variables,
but the problem in this paper is the quadratic term of per
capita output. According to the usual practice, we use ma-
terial capital, labor, industrial structure, population density,
etc. as the instrumental variables of endogenous variable
per capita output, environmental pollution, and environ-
mental pollution control. Therefore, we use the above var-
iables as a tool for the squared per capita output as the
variables are estimated. Further, we also use the third-
order least square method to analyze the sensitivity of the
results. In the results that follow, we will list the results of
both methods for comparison.

The data

Data of 31 provinces in China from 1995 to 2016 were used.
The relevant raw data were principally calculated and com-
piled from the Statistical Yearbooks of Chinese Cities and
China Regional Economic Statistical Yearbooks. The selec-
tion and calculation methods of each variable are described in
detail below.

1. Per capita output data. The per capita output is measured
by the per capita GDP of each city (per capita GDP). Due
to the lack of data on per capita GDP, here we use the
GDP of each city divided by the urban population and use
the urban GDP deflator in the past years to eliminate the
price impact, the per capita GDP after the deflator.

2. Physical capital stock data. Due to the lack of relevant
data, it is not directly calculated. According to the perpet-
ual inventory method, the physical capital stock is calcu-
lated according to the annual capital depreciation rate of
5%, and the price factor is eliminated by the GDP deflator.
This estimate is also divided by the population to obtain a
per capita physical capital stock.

3. Labor data. Use the number of employees at the end of
each city to measure.

4. Foreign direct investment data. According to the statistical
data of the China Urban Statistical Yearbook and multi-
plied by the intermediate exchange rate of RMB against
the US dollar.

5. Industrial structure data. The industrial structure uses the
secondary industry as a percentage of GDP (%).

6. Environmental pollution control data. Environmental pol-
lution control is measured by the amount of investment in
environmental pollution control in each city over the
years, and the price reduction factor is used to eliminate
the price factor.

7. Environmental pollution data. To fully reflect the environ-
mental pollution situation, we used three indicators of
industrial wastewater, industrial sulfur dioxide, and indus-
trial soot. According to the practice of the previous liter-
ature, all three indicators in the measurement estimate are
measured by per capita emissions, which are obtained by
dividing the total pollution indicators by the population.

The above main variables are all taken in the course of
measurement, and the statistical description is shown in
Table 1.

Results, measurement, and analysis

Table 2 comprises outcome of estimated output of Eq. (1). The
findings of the regressed equations indicate that three pollut-
ants have passed the F test with each having coefficient
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values. The findings reveal positively significant output elas-
ticity coefficient values of material capital stock and labor
force, implying their contribution of factor inputs to economic
growth. From Table 2 above, it is observed that the output
elasticity of material capital stock and labor force is about
0.6 and 0.13, respectively. The estimated coefficient of the
industrial structure also reflects the significant effect of the
secondary industry on economic growth. The proportion of
the second industry (%) increased by 1%, and the per capita
GDP increased by about 0.33%. The estimated coefficient of
environmental pollution is in all three pollution indicators
negative, and the statistics are not significant. This may reflect
the negative impact of industrial pollution on urban economic
growth to a certain extent, reminding us to pay attention to the
consumption and destruction of resources and environment by
economic development and the feedback effect of resource
environment on economic growth and social development,
to achieve economic, environmental, and coordinated devel-
opment of society. The estimated coefficient of FDI is posi-
tive, and the estimation result of the two-stage least square
method is not significant, but in the three-stage least square
method, the significant positive effect of FDI on economic
growth can be seen. The estimated coefficient is about 0.06,
which indicates that FDI inflows increase by 1% and per
capita GDP increases by 0.06%. This shows to a certain extent
that the efficiency of China’s use of foreign capital is still very
limited. Although China’s FDI inflows have been on the rise
for many years, many multinational companies only build
labor-intensive factories or production plants in China.
China only accounts for the lower added value in the global
production chain. China cannot really enjoy the huge benefits
brought by the opening of the market, so the contribution of
FDI to China’s economic growth, especially per capita GDP,
is still not obvious. In the future, the use of foreign capital
should pay more attention to the quality of FDI. At the same
time, it encourages domestic enterprises to participate in com-
petition and cooperation and strives to learn advanced foreign

production technology and management methods. At the
same time, it actively trains domestic professional and techni-
cal personnel to effectively utilize and absorb FDI technology
spillovers, plays the positive role of FDI in economic devel-
opment, and continuously improves China’s position in the
international division of labor.

Table 3 showcases the estimated results of the pollution
Eq. (2). Each regression method passed the F test. It is
worth noting the coefficients of GDP per capita and its
squared term, which inform us about the link of environ-
mental pollution and economic growth. Table 3 above in-
dicates an inverted U-shaped relationship between GDP
per capita and both per capita industrial SO2 and industrial
soot. It signifies that the pollutants initially rise and later
rises as per capita GDP increases. From the estimation
coefficient in the table, in addition to industrial wastewater,
per capita industrial SO2 and industrial soot have an
inverted U-shaped relationship with GDP per capita, that
is, these two types of environmental pollution rise first and
then rise with the increase of per capita GDP.

Industrial wastewater also exhibited an inverse U-
shaped relationship with per capita GDP, while it indicated
an increasing link with per capita GDP in the three-stage
and two-stage least square methods, respectively. This im-
plies that as China’s per capita GDP soars, the period
1995–2016 has witnessed an enhanced environmental pol-
lution situation. However, the turning point of each kind of
pollutants is different. It could be said that China to some
extent has adhered to numerous calls from environmental
activists and NGOs to be environmental cautious in their
production process. The government should however be
relentless in their fight towards drastically reducing envi-
ronmental pollution. Therefore, they should adopt a multi-
faceted approach in curtailing and monitoring environmen-
tal pollution. Table 3 reveals results of estimated coeffi-
cients of the industrial structure which are not consistent
with the two methods. From the results of the three-stage

Table 1 Statistical description of
variables Variables Unit Mean Standard deviation Minimum value Maximum value

ln(GDP) yuan/person 9.78 0.60 8.30 12.21

ln2(GDP) (yuan/person)2 95.92 11.90 68.94 149.18

ln(PCIWW) t/person 3.97 0.93 − 0.89 7.10

ln(PCISD) t/10,000 6.14 1.04 − 0.088 8.73

ln(PCIS) y/10,000 5.24 1.14 − 0.42 7.76

ln(PCMCS) yuan/person 10.89 0.63 9.14 12.90

ln(L) man-year 2.83 0.90 0.48 6.27

ln(FDI) 10,000 yuan 10.46 1.97 3.64 15.39

ln(IEPC) 10,000 yuan 5.51 1.48 − 2.03 8.90

ln(%SI) % 3.94 0.25 2.79 4.50

ln(PD) People/km2 6.71 0.93 2.56 9.55
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least square method, the increase in industrial structure has
somewhat mitigated the impact on the environment.

This may mean that China’s secondary industry has made
certain efforts in utilizing resources and environmental protec-
tion. The urban environment did benefit from 2003 to 2006.
However, due to the instability of the results, the role of the
industrial structure remains to be confirmed. The estimated
coefficient of population density is significantly positive,
reflecting that the more dense the populated areas are, the
more serious the environmental pollution problem is. On av-
erage, the population density increased by 1%, and the per
capita industrial wastewater, industrial SO2, and industrial
soot increased by 0.44%, 0.25%, and 0.17%, respectively.
The estimated coefficient of investment in environmental pol-
lution control is significantly positive too. That is as environ-
mental pollution investment increases, the more serious the
environmental pollution is. The environmental pollution treat-
ment may not achieve the expected reduction of industrial
wastewater discharge. This reflects the fact that the treatment
of environmental pollution is not solely the responsibility of
the government. This revelation is disturbing and should be
taken very seriously by the appropriate authorities in charge of
the enforcement and adherence of the environmental regula-
tions without fear or favor. Refusal will result in a catastrophic
and damaged ecological environment which cannot be re-
stored to its natural state even with the most advanced tech-
nologies. This does not however ensure sustainability of en-
vironmental and natural resources for use by future
generations.

Contrary to the findings of Bao et al. (2011) and
Kostakis et al. (2016), it was revealed that the estimated
coefficients of FDI have a significantly positive impact on
environmental pollution. Therefore, FDI inflow does not
have a so-called negative impact on China’s environment.
The possible explanation is that although the inflow of FDI
is accompanied by the increase of environmental pollution
in China, FDI tends to use more advanced production tech-
nology and stricter environmental protection standards in
China, and the damage to resources and environment in the
actual production process is relatively domestic.
Enterprises are greener and environmentally friendly.
Although the inflow of FDI has aggravated the environ-
mental pollution situation in China in a certain period of
time, the advanced production technology and strict envi-
ronmental standards of multinational companies have
gradually enhanced the environmental pollution status of
domestic industries. The technology spillovers of multina-
tional companies have also played a positive role in im-
proving the environment in China (Hu et al. 2018; Zhu and
Ye 2018). This outcome reinforces that need for still
stricter law enforcement. On one hand, the Chinese gov-
ernment must see the technical content and management
experience of FDI, while on the other hand, caution mustTa
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be taken on the environmental impact of FDI. The safe and
effective introduction of foreign capital can not only ex-
pand the opening up to the outside world, but also deepen
the domestic market reform which could promote the
sound and rapid development of China’s economy.

As can be seen from the results of the FDI equation
listed in Table 4, Eq. (3), it is noticed that China’s per
capita GDP impacts positively on FDI, implying that a
1% increase in per capita GDP will lead to about a 2.73%
increase in FDI inflows. It is not surprising that there is a
high demand for Chinese products worldwide thereby cre-
ating larger markets for existing and potential to multina-
tional companies. On the other hand, results from Table 4
indicate a negative effect of secondary industry on FDI
inflows. This reflects the fact that the development of the
secondary industry in China has a certain degree of
Bcrowding out^ effect on FDI, which may reflect the mean-
ing of both aspects. First of all, the domestic secondary
industry, especially the manufacturing industry, is gradual-
ly growing up in competition with multinational compa-
nies, which has put some pressure on the inflow of FDI.
On the other hand, multinational corporations are looking
for low-cost manufacturing plants on a global scale. In
recent times, there has been an increase in the labor costs
in China while the neighboring countries experience in-
creasing labor markets thereby reducing the FDI inflow
to China to these neighboring countries.

From the estimation results of environmental pollution
control investment, apart from for industrial wastewater, the
coefficient of industrial SO2 and industrial soot in the FDI
equation is significantly negative, which means that FDI in-
flow is negatively correlated with environmental pollution
control investment. This confirms to some extent the existence
of the pollution haven hypothesis by Jie (2008). Since the
coefficient of FDI in the pollution equation is significantly
positive, that is, FDI has a positive effect on environmental
pollution control, this may to some extent compensate for the
insufficient domestic environmental pollution control invest-
ment. However, if combining the environmental pollution
control in the pollution equation is not satisfactory, then this
shows that there is still a big gap between domestic environ-
mental pollution control and foreign countries. In the environ-
mental pollution control, we can learn from the successful
experience of developed countries and understand how to ef-
fectively treat domestic environment pollution.

Conclusions and policy recommendations

The research utilized data from 31 provinces in China between
1995 and 2016 to analyze the complex relationship between FDI
and economic growth and their subsequent impact on environ-
mental pollution. The simultaneous equationmethodwas used inTa
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the analysis. The revelations from the findings indicate that FDI
inflows to China have positive impact on the environment which
is contrary to some research works. This implies that FDI’s im-
pact on economic growth and environmental pollution control
ultimately benefits China’s industrial pollution control and envi-
ronmental conditions.

This result will help to further understand the impact mecha-
nism and impact of FDI on environmental pollution. The expan-
sion of industrial production and the expansion of economic
scale will bring unprecedented pressure on a country’s
resources and environment, and FDI greatly affects the
environment through these two channels. For example,
according to Jones et al. (2012) and Kram et al. (2012), devel-
oping countries like Brazil, Indonesia, and India have captured
high carbon dioxide emission rates which have catastrophic ef-
fects on the natural ecosystem. The rigorous desire for economic
development through increased economic activities has led to the
destruction of the forest thereby hampering natural habitats, air,
and water quality. In order to mitigate these challenges, these
countries have adopted green production and a REDD+ (which
is an international financial mechanism for reducing greenhouse
gas emissions). In addition, the industrial revolution which
engulfed the USA in the late eighteenth and early nineteenth
centuries extensively enhanced social and economic conditions.
This period witnessed a migration from an economy that relied
onmanual labor to one that is championed by a holistic transition
in technology, socioeconomic, and culture thereby leading to an
economy dominated by industry and machine manufacture. The
influx of FDI activities during this period experienced a spillover
effect of technological advancement from Europe which led to a
sustained growth in the economy as well as income of the pop-
ulace. However, environmental pollution rose within this period
resulting from the usage of new sources of fuel in the production
process, establishment of huge manufacturing factories, and the
increase in unsanitary urban centers. To curb this menace, envi-
ronmental protection regulationswere instituted to ensure cleaner
air and water quality (Bruland and Mowery 2004). Furthermore,
it is indicated that advanced and high-income countries like
Australia, Belgium and Canada underwent economic transition

at the expense of their natural resources and environment which
had detrimental effect on the well-being of their respective citi-
zenry. The period of this economic evolution observed intensive
increase in economic activities from foreign investors who relied
on carbon-based manufacturing processes as well as from
energy-intensive extractive activities and agriculture production
in the primary sector. As the natural resources in the primary
sector were extensively exploited with the use of fossil fuels to
propel economic growth, the emission rate of carbon dioxidewas
also increasing thereby having a direct or indirect effect on public
health. The way out from these disastrous environmental predic-
aments and to ensure a healthy populace was to adopt techno-
logical advanced innovation in the production process which
could encourage and lead to a more efficient utilization of the
natural resources (Jorgenson 2012; Jorgenson and Clark 2011;
Rice 2008). These are but a few examples from which China
could learn from their experiences and encounter with environ-
mental challenges and how these countries managed and are still
controlling this environmental canker.

The impact of industrial structure on industrial pollution
shows no significant negative effect in the empirical results.
This reflects that the domestic industrial structure needs further
adjustment, and the resource utilization efficiency and environ-
mental protection of the industry need to be improved and
strengthened. That is to say, the empirical results indicated that
the industrial structure does not negatively affect the environmen-
tal quality. Although the findings show a negative impact of
industrial structure on the environment, there is the need for the
Chinese government to strictly ensure that FDI inflow is accom-
panied by the usage of sophisticated production and green tech-
nologies in the production process. This will help to improve
efficiency and hence quality of product as well as minimize the
wastage of resource usage. Also, it is incumbent that the policy
makers ensure the implementation, enforcement, and compliance
of environmental protection regulations by foreign investors,
where corresponding punishments are meted out to defaulters
of the regulations. At the same time, we also found an inverted
U-shaped curve (environmental Kuznets curve) between eco-
nomic growth and environmental pollution. FDI, through a

Table 4 Results of estimated FDI
equation Variables 2SLS/3SLS

Industrial wastewater Industrial soot Industrial SO2

Intercept term − 8.19067 (− 7.92)** −8.17105 (− 7.90)*** − 8.14128 (− 7.87)**
ln(GDP) 2.729124 (25.96)*** 2.724881 (25.88)*** 2.726645 (25.96)***

ln(%SI) − 1.91435 (− 8.96)*** −1.90879 (− 8.93)*** − 1.91787 (− 8.98)***
ln(IEPC) − 0.08726 (− 2.46) −0.08745 (−2.47)** − 0.08897 (− 2.51)**
F value 248.07*** 246.28*** 247.73***

Adj. R2 0.43114 0.42960 0.43105

The t values corresponding to the estimated coefficients in parentheses; ***, **, * represent statistical significance
of 1%, 5%, and 10%, respectively
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positive correlation between negative correlations with industrial
structure and economic growth, is ultimately negatively correlat-
ed with industrial pollution. In addition, FDI also affects envi-
ronmental pollution control ultimately affecting environmental
pollution. The inflow of FDI has brought green production tech-
nology and governance experience, which has alleviated the
pressure on domestic environmental pollution control investment
to a certain extent and promoted the improvement of domestic
environmental pollution control efficiency.

The above findings admonish us to pay attention on how the
environment could be affected by FDI. In contemporary times,
China has become the world’s leading recipient of FDI inflows.
The quality and structure of FDI inflow should be of much
concern, implying that China should not only focus on attracting
FDI but also make adequate use of it without compromising the
environmental quality. Advanced foreign technology should be
introduced while environmental standards improved, particularly
in the production processes. Green production processes should
be encouraged through structural transformation and technolog-
ical upgrading to effectively make use of resources.
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