
Volume 3 Issue 11, 2022 

DOI: 10.6981/FEM.202211_3(11).0034 

277 

Frontiers in Economics and Management 

ISSN: 2692-7608 

The Impact of FDI on Domestic Carbon Emissions 

-- An Empirical Study: Based on Interprovincial Panel Data 
Yu Zhang1, Qinglong Song2, Yang Zhang1, and Cuimeng Ran3 

1 School of Economics, Anhui University of Finance and Economics, Anhui 233030, China 
2 Institute of Finance and Public management, Anhui University of Finance and Economics, 

Anhui 233030, China 
3 School of Finance, Anhui University of Finance and Economics, Anhui 233030, China 

Abstract 
As China announced carbon neutrality by 2060 in 2020, the world is paying more 
attention to carbon emissions. Based on the local decentralization perspective, the 
provincial panel data from 2004 to 2017 were used to investigate the impact effects and 
mechanisms of FDI on regional carbon emissions. In the process of exploring the feasible 
path of carbon emission reduction, in addition to the benchmark regression and 
threshold effect, the intermediary effect model is also applied to better verify the action 
mechanism of FDI on carbon emission. The empirical results show that FDI has a 
significant correlation on carbon emissions; FDI is mainly direct effect, indirect effect is 
weak; FDI is too affected by local economy, differences between some regions, and the 
two mechanism research has scope. On the whole, the correct introduction of FDI and 
the effective use of spillover effect is undoubtedly the right choice, which has a positive 
impact on the local environmental effect. Based on this, carbon emission reduction 
countermeasures are proposed from the two aspects of "introduction" and "going out" 
to promote the transformation and upgrading of industrial structure and implement the 
green and sustainable development strategy. 
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1. Introduction 

Since the 40th anniversary of China's reform and opening up, through step by step efforts, to 
achieve the integration with the global economy, strengthen the exchanges with other countries, 
and introduce a large number of foreign enterprises for internal investment, so that China can 
obtain advanced production technology and management methods. This behavior makes China 
realize the rapid accumulation of domestic capital and the rapid improvement of technical level, 
and become a world famous industrial power. When it comes to industrial development, it will 
inevitably be linked to environmental issues, where carbon emissions are already more serious 
and important.  
For a long time, many scholars have chosen the factors affecting carbon emissions as their 
research direction and conduct in-depth analysis. Among them, the impact of OFDI and 
bidirectional FDI on carbon emissions is more favored by scholars. However, compared with 
China's foreign investment, the relationship between foreign domestic investment and carbon 
emissions should become the direction of our research at present.  
To sum up, China's carbon emission problem urgently needs to be solved, and we know that the 
carbon emission problem can be further analyzed from the perspective of IFDI. The existing 
literature is more about the relationship between OFDI or two-way FDI and carbon emissions, 
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showing a larger part of the impact on carbon emissions in the invested countries, rather than 
in the host countries. Although the relationship between IFDI and carbon emissions is 
mentioned in the two-way FDI, it is more focused on analyzing the relationship between OFDI 
and carbon emissions. In this paper, studying the relationship between IFDI and carbon 
emissions is known more about how to effectively solve the carbon emission problem of the 
host country while conducting economic development, which is an event that China has been 
paying close attention to in the world. Therefore, in this in-depth analysis, the team members 
set the direction for the relationship between IFDI and carbon emissions. Through the thorough 
research on the relationship between IFDI and carbon emissions, we can understand the impact 
of IFDI on carbon emissions, and thus the corresponding solutions can be proposed. 

2. Literature Review 

2.1. Literature Review 
There is a long analysis of the economic and environmental impact of FDI on the host country. 
In this paper, the analysis of relevant literature at home and abroad shows that FDI further 
affects the economic development by affecting the industrial structure, technical level and 
environmental situation of the host country. Some foreign scholars put forward the "pollution 
paradise" hypothesis (PHH) and pollution halo (PHT) theory, believing that the host countries 
raise the entry threshold of foreign investors through the harsh environmental policies, thus 
reducing the foreign investment in the host countries. For example, Naughton (2014)[24]It is 
found that the environmental control policies of the host country will reduce the return on 
capital of the OECD country currency and cause the outflow of this capital to areas with low 
environmental standards. On the other hand, some foreign scholars have found that the 
investment derived from the countries with high environmental policy requirements is not 
sensitive to the environmental policy requirements of the host countries, and the countries with 
high environmental policy requirements are more inclined to invest and get profits from the 
environmental perspective. Examples include Muhammad and Khan (2019)[25]It is believed 
that strengthening the host national environmental policy can promote the internal investment 
of new energy enterprises, and then make the development of new energy enterprises. 
 Since the 40th anniversary of reform and opening up, China has implemented an open economy 
and increased its foreign domestic investment, which not only brings advanced production 
technology and management methods to China, but also has an impact on China's carbon 
emissions. From a macro point of view, the total carbon emissions of China's provinces 
increased, the net carbon emissions increased and the carbon emission intensity increased. At 
the micro level, China's per capita carbon emissions have increased. In the period of China's 
enhanced international competitiveness and steady domestic economic growth, environmental 
policy has become the top priority for China to achieve sustainable development and high-
quality development. In September 2020, China proposed to achieve the dual-carbon target of 
"carbon peak" by 2030 and carbon neutrality by 2060. However, there has been a debate among 
domestic scholars about whether the FDI exacerbates the environmental problems and carbon 
dioxide emissions in China. Mainly supported by more scholars is the "pollution halo 
hypothesis"[26]And the "pollution sanctuary hypothesis"[27]. Among them, the "pollution halo 
hypothesis" that when the host countries introduced foreign investment, foreign technology 
and management methods pull the local technical level and management methods, may cause 
environmental pollution in the short term, but when the technology mature, technology 
spillover effect, into the local environmental utilization efficiency, feedback to the local 
environmental protection, eventually to reduce environmental pollution and reduce carbon 
emissions. Zheng Xiang-Zhong Xianzhong (2019)[1]By studying the impact of the introduction 
of foreign investment on local economy and energy utilization efficiency, the analysis of DCCE 
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model analysis found that foreign investment (FDI) can improve local energy utilization 
efficiency through technology spillover effect. The "Pollution shelter hypothesis" believes that 
when the environmental policy requirements of some countries increase, some more polluting 
intensive industries will tend to move to countries with low environmental policy requirements, 
using these countries as "shelters", and then have a huge impact on the latter's ecological 
environment. Unliangli (2019)[2]Using the provincial FDI and carbon emission panel data to 
verify the existence of the pollution refuge hypothesis, and confirmed that the number of FDI is 
positively correlated with the degree of environmental pollution. Fu Tianhai (2021)[3]The 
research has found that developed countries have introduced high-carbon emission industries 
to China, which causes great environmental pollution. China urgently needs to introduce high-
quality foreign enterprises to complete the optimization and upgrading of industrial structure. 
JiShengbao et al. (2020)[4]Studying the corresponding environmental pollution measures of 
different foreign investment in China, the analysis of bilateral stochastic frontier model shows 
that with the increase of FDI level, the degree of environmental pollution is also increasing. 
To sum up, most domestic and foreign scholars have different perspectives on the impact of FDI 
on the environment of the host country, and the final result is that FDI is greatly related to the 
technological progress and environmental changes of the host country. But FDI and carbon 
emissions are relatively discussed, and research is in its infancy. Based on this, this paper will 
examine the relationship between the FDI and the carbon emissions through a model analysis, 
and how the carbon emissions can be affected by changing the structure of the FDI. In the 
current situation of open economy, the number of FDI is extremely high, so it is urgent to study 
the impact relationship between FDI and carbon emissions, and to find the best ratio 
relationship between FDI and carbon emissions. 

2.2. Research Hypothesis 
With the world and China's expectations for the energy outlook, China strives to achieve a 
carbon peak by 2030, achieve carbon neutrality by 2060, and win the tough battle of low-carbon 
transformation. Based on the "dual-carbon" strategic goal and the theory of green and 
sustainable development, the relationship between FDI, as a variable in line with international 
standards, and carbon emissions has been the focus of academic debate in recent years. Many 
scholars discuss around them from different perspectives and research methods, and try to 
explore the internal connection and influence mechanism of the two. Taking the government as 
the entry point, in the process of globalization, the flow of FDI will affect the local energy 
efficiency in China under the intervention of government efficiency and environmental 
regulation. In Zheng Xiang, Gao Yue (2019) believes that the FDI's intervention can improve 
energy utilization by reducing local energy use intensity, such as spillover effects[1]. Based on 
China's interprovincial panel data of 2007-2016, Fuli et al. (2019) found that there is a 
significant correlation between trade import and export, FDI and the transfer of pollution-
intensive industries to local areas in China, and the formulation of national environmental 
protection policies is positive and effective to prevent the intrusion of pollution-intensive 
industries[2]. The establishment of domestic and international double cycles can promote the 
development of the new pattern. Under the positive interaction of "bringing in" and "going out", 
local progress in high and new technology and improved resource allocation can promote high-
quality, sustainable and stable economic development. The introduction of foreign investment 
in the host country produces technology spillover and promotes its own technological progress. 
On the one hand, it strengthens the ability of local enterprises to expand abroad, and on the 
other hand, industrial upgrading promotes the marginal industrial transfer with OFDI as the 
carrier, and improves the efficiency of factor allocation. The entry of high-quality FDI will 
promote technological innovation and upgrading, industrial transformation and optimization, 
and then attract a new round of high-quality FDI to enter, forming a virtuous cycle. Fu Yuanhai, 
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Lin Jianwei (2021) Under the 14 years of panel data processing in 30 provinces, he found that 
the interaction between FDI and OFDI can improve the quality of economic growth, but it has 
no significant effect on, or even suppresses, the allocation of capital factors, which mainly 
promotes the improvement of the allocation of labor factors[3]. The spillover effect of FDI has 
a positive effect on environmental regulation, inhibiting environmental pollution, and the 
pollution effect aggravates carbon emissions and forms a "vicious circle". Therefore, the net 
effect of FDI on environmental pollution is positive. Ji Shengbao, Jiang Meixu (2020) Based on 
the panel data of 283 prefecture-level cities in China from 2004 to 2016, the double hundred 
you random preface model was used to measure the pollution effect, spillover effect and net 
effect of FDI on the environment. The empirical results show that the regional influence on FDI 
is significantly negative; with the increase of FDI level, the net effect of environmental pollution 
increases; and the net effect of FDI aggravating environmental pollution decreases with the 
improvement of human capital level[4]. It can be found that scholars have different research 
methods, but they generally have a positive view on the introduction of FDI, especially high-
quality FDI. Regional development is unbalanced, and the flow of FDI is also affected by 
government policies and environmental effects. However, with the continuous flow of FDI and 
the improvement of the openness of various regions, FDI will bring positive effects to regional 
growth. 
Therefore, this paper presents the following hypothesis: 
H1: FDI has an inverted U-shaped nonlinear relationship with domestic carbon emissions. 
As for the impact of FDI on carbon emissions, domestic scholars mainly focus on technology 
upgrading, energy utilization, industrial optimization, government policies and environmental 
effects. The core of the discussion is how to bring the optimal results of carbon emissions 
through the inflow of FDI. The international situation is turbulent, and domestic development 
needs to be broken through. Economic development has shifted from original heavy "speed" to 
heavy "quality". High-quality economic development is the need of the current domestic 
economic construction. Zhou Jichang (2013) used the data of domestic provinces and cities 
from 2000 to 2009 to test the co-integration relationship between three variables: per capita 
GDP, energy intensity and carbon emission. There is a long-term balance, and energy use and 
per capita wealth will increase carbon emissions[5]. WCED defines sustainability as 
"development that meets the needs of the present but not harmful to the ability of future 
generations to meet their needs". There is a difference between sustainable development and 
the traditional optimal economic growth. Long-term development itself will not necessarily be 
the optimal result of social development, and it is not necessarily beneficial to the society. Peng 
Shuijun, Bao Qun (2006) cited environmental quality as endogenous elements in both the 
production function and the utility function, constructed an economic growth model under the 
constraint of plural environmental pollution, and found that human capital investment and 
technological research and development innovation are the key factors for long-term economic 
growth. Environmental pollution control needs technological change, but also needs the 
support of citizens' environmental awareness and green development theory[18]. Economic 
development under environmental regulation has become a national focus and an international 
hot spot. Whether the introduction of FDI will lead to a reduction of carbon emissions from host 
countries has been at the center of academic discussion. Jiang Xinying and Zhao Shuang (2019) 
took the dual environmental regulatory factors as the threshold variable, and found that under 
the formal and informal environmental regulation, foreign investment (FDI) has different 
effects on the carbon emission intensity of Beijing, Tianjin, Shanghai and other regions are 
different[23]. With the improvement of world economic integration and the intensification of 
the global "greenhouse effect", the impact of FDI on carbon emissions is of great significance. Li 
Zihao (2015) found that the FDI has a relatively significant threshold effect on China's carbon 
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emissions, GDP, technology investment, environmental regulation and other changes, will affect 
the FDI to significantly increase or inhibit carbon emissions. 
Therefore, this paper presents the following hypothesis: 
H2: The FDI can affect carbon emissions by adjusting the industrial structure. 

3. Model Setting and Data Description 

3.1. Model Establishment 
According to hypothesis 1, to investigate the relationship between FDI and carbon emission 
reduction, the measurement model is established as follows: 
 

lnco2 = α + β lnfdi + β lnfdi + β X + 𝓊 + v + ε                         (1) 

 
p (province) represents the province, t (time) represents the year of each year, and represents 
the constant term, which is the virtual variable reflecting the individual effect and the time-
fixed effect, and is the random disturbance term, indicating the natural logarithm of the carbon 
dioxide emissions of each province in each year.It is the natural logarithm of annual FDI in each 
province, which is the square of annual FDI in each province, and is used to verify the possible 
positive U-type relationship. X indicates the control variables, including lnpgdp (per capita 
GDP), urban (urbanization rate), second (proportion of secondary industry) and eng (energy 
consumption level). To reduce the volatility of the variables, some variables were selected in 
the natural logarithm form. 
According to the hypothesis 2, regional different geographical location, economic development 
level and strategic planning, regional industrial structure, under the framework of per capita 
GDP, energy consumption level and environmental regulation level will have certain differences, 
thus determines the influence of foreign direct investment on carbon emissions effect, there 
will be different degrees of focus. Therefore, it is speculated that there may be a "threshold 
effect" between the carbon emission effect of industrial structure on FDI, that is, when the 
industrial structure exceeds a certain threshold value, the regional carbon emission will also be 
affected by foreign direct investment. Therefore, this paper adopts the threshold regression 
model, with the industrial structure as the threshold variable, conducts the threshold effect test, 
and establishes the threshold model as follows: 
 

𝑙𝑛𝑐𝑜2 = 𝛼 + 𝛽 𝑙𝑛𝑓𝑑𝑖 𝐼(𝑇ℎ𝑖𝑟𝑑 ≤ η) + 𝛽 𝑙𝑛𝑓𝑑𝑖 𝐼(𝑇ℎ𝑖𝑟𝑑 ≥ η) + 𝛽 𝑋 + 𝓊 + 𝜀        (2) 
 
the urbanization rate of i province in the t period is the threshold variable; η is the estimated 
threshold value, and I is the schematic function. 

3.2. Selection of Indicators 
3.2.1. Interpreted Variable: Carbon Emission 
The interpreted variable ce (carbon emission) is the carbon emissions of the corresponding 
year of each region, and the data are obtained from CEADs (China Carbon Accounting Database), 
China Energy Statistical Yearbook and provincial statistical Yearbook. In this paper, the total 
carbon emissions of each province from 2004 to 2017 were selected and treated as a natural 
logarithmic source. For the robustness of the results, the regional carbon emission logarithm 
was divided by the replacement carbon emission logarithm of the regional per capita GDP 
(lnco2_gdp). 
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3.2.2. Core Explanatory Variable: FDI  
The relevant data of FDI comes from the WTO database, tradingeconomics, etc., and the FDI 
index of each province is expressed by the total amount of registered foreign investment.lnfdi 
In this paper, the log () of the total foreign investment is selected as the variable of the FDI scale. 

3.3. Data Description 
From 2004 to 2017, considering the availability of data, 30 provinces, municipalities and 
autonomous regions except Tibet were selected as samples. The data of this paper have two 
sources: first, the per capita GDP, pollution control level, secondary industry proportion, 
tertiary industry proportion and urbanization rate data are derived from the National 
Statistical Yearbook over the years; second, the power consumption per unit of GDP comes from 
the Energy Statistical Yearbook over the years. The specific variable description and descriptive 
statistics are shown in Table 1, and we can see that all the variables have consistent observed 
values of 420. For data integrity reasons, the Tibet Autonomous Region, where the data is 
seriously missing, was removed. The remaining data cover the total data from 2004 to 2017. 
 

Table 1. Descriptive statistical analysis 
variable observed 

value 
mean standard 

deviation 
least 
value 

crest 
value 

explained variable      
Carbon emissions (lnco2) 420 5.315 0.785 2.803 6.644 
explanatory variable      
Foreign Direct Investment (lnfdi) 420 5.997 1.435 2.079 9.777 
 GDP per capita (lnpgdp) 420 10.30 0.683 8.346 11.77 
Urbanization rate (urban) 420 52.65 14.31 26.28 89.60 
Share of the secondary industry 
(second) 

420 46.70 8.083 19.01 61.50 

Environmental Regulation Level 
(eg) 

420 0.163 0.139 0.007 0.992 

Energy consumption level (eng) 420 0.119 0.0760 0.0380 0.521 

4. Positive Analysis 

4.1. Benchmark Regression 
In this paper, the effect of FDI on carbon emissions is preliminarily estimated, and the stepwise 
regression method is used to add regional fixed effect and year fixed effect to the measurement 
model. Table (2) is the benchmark regression results. Column (1) adds the FDI primary item 
lnfdi on the basis of the fixed effect and the time fixed effect in the control area. The results 
show that the lnfdi coefficient is 0.057, which is highly significantly negative, indicating that the 
carbon emissions will increase with the scale expansion of FDI when other factors such as time 
and region remain unchanged. Model (1) and lnfdi and ofdi2 of FDI were included in column (2) 
regression to verify the inverted "U" relationship of FDI on carbon emissions, and the coefficient 
of lnfdi2 is-0.046, showing significant negative correlation, and lnfdi coefficient to 0.406, 
significant positive correlation, that is, the effect of FDI on carbon emissions is presented as an 
inverted U-type image. First (3) column regression to add all control variables to FDI primary 
regression, lnfdi presents a significant negative correlation, but per capita GDP, urbanization 
rate, environmental regulation, the second industry and energy consumption level reflects a 
significant positive correlation, namely relative to the indirect impact, FDI direct impact on 
carbon emissions is stronger, shows that the FDI when affecting carbon emissions, directly 
affect the dominant position. Column (4) puts all the control variables into the regression, and 
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found that the lnfdi coefficient is 0.245, from the original negative correlation to positive 
correlation; the lnfdi2 coefficient is-0.034, the symbol is negative, still negative correlation, the 
relationship between FDI and carbon emissions is still skilled inverted U type. The impact of 
the five control variables of per capita GDP, urbanization rate, environmental regulation level, 
and secondary industry and energy consumption level on carbon emissions remains unchanged, 
and it still has a significant positive impact. 
 

Table 2. Benchmark regression 
 lnco2 lnco2 lnco2 lnco2 
ln fdi -0.057** 0.406*** -0.115*** 0.245*** 
 (0.024) (0.040) (0.020) (0.039) 
lnfdi2  -0.046***  -0.034*** 
  (0.003)  (0.003) 
lnpgdp   0.288*** 0.144** 
   (0.076) (0.069) 
urban   0.025*** 0.019*** 
   (0.004) (0.003) 
second   0.000 0.002 
   (0.002) (0.002) 
eg   0.172*** 0.105** 
   (0.058) (0.052) 
eng   0.800*** 0.929*** 
   (0.264) (0.233) 
_cons 5.082*** 3.998*** 1.384** 2.013*** 
 (0.125) (0.131) (0.614) (0.546) 
N 420 420 420 420 
F 130.072 190.537 152.627 191.022 
Area fixation effect control control control control 
Time fixed effect control control control control 
R2 0.829 0.884 0.887 0.912 

4.2. Regional Heterogeneity Test 
There is dual regional heterogeneity in the environmental effects of FDI[8]Is different sources 
of FDI for domestic environmental effect has significant heterogeneity, Chen Minjuan, Cai 
Mengmeng (2019) through the domestic regional heterogeneity, with the help of Hausman, unit 
root and integration test, the regression found that foreign countries direct investment in our 
regional environmental effect has significant heterogeneity, and the mainland of the three 
economic regions in the use of FDI foreign environmental effect also has obvious differences. 
The amount of FDI depends on many factors, among which regional openness is the key factor 
affecting the entry of FDI. The openness policy and openness and inclusiveness of a region will 
largely affect the amount of foreign investment introduced. Based on this, starting from the 
geographical location, the significant regional heterogeneity in the east, industrial structure and 
western regions of China is calculated by FDI, industrial structure, urbanization rate, energy 
structure, environmental regulation level and other variables. In order to deeply explore the 
influence mechanism of FDI effect on carbon emissions, the regional heterogeneity study was 
used, and finally, the explained variables were replaced for the robustness test to ensure the 
robustness of the heterogeneity test. Table 4 shows the results of the regional heterogeneity 
test. 
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Table 3. Results of the regression from the tests for regional heterogeneity 
 lnco2 lnco2 lnco2 lnco2_gdp lnco2_gdp lnco2_gdp 
lnfdi 0.247** -0.076 0.379*** -0.002*** -0.001*** -0.002*** 
 (0.109) (0.142) (0.076) (0.000) (0.000) (0.000) 
lnfdi2 -0.032*** 0.005 -0.058*** 0.000*** 0.000*** 0.000*** 
 (0.008) (0.012) (0.009) (0.000) (0.000) (0.000) 
lnpgdp 0.512*** 0.116 -0.171 -0.001*** -0.000*** -0.000 
 (0.103) (0.139) (0.140) (0.000) (0.000) (0.001) 
urban 0.012*** 0.015*** 0.030** 0.000*** 0.000*** 0.000** 
 (0.004) (0.005) (0.015) (0.000) (0.000) (0.000) 
second 0.000 0.000 0.007** -0.000 -0.000* -0.000 
 (0.004) (0.002) (0.004) (0.000) (0.000) (0.000) 
eg 0.024 -0.053 0.099 -0.000 0.000** -0.000 
 (0.124) (0.089) (0.076) (0.000) (0.000) (0.000) 
eng 2.043 3.214*** 0.657** -0.009*** 0.001 0.009*** 
 (1.327) (0.822) (0.302) (0.002) (0.001) (0.001) 
_cons -1.267 3.161** 3.838*** 0.019*** 0.006*** 0.004 
 (0.954) (1.345) (1.090) (0.002) (0.001) (0.004) 
N 140 126 154 140 126 154 
F 48.758 123.600 62.216 106.189 215.095 63.156 
Area fixation effect control control control control control control 
Time fixed effect control control control control control control 
R2 0.899 0.962 0.910 0.951 0.978 0.911 

 
Column (1) ~ (3) in the table conducts group regression to the middle, east and west, while 
ensuring the year effect and the region effect, and adds other control variables. Finally, 
compared with the central and western regions, there is an obvious relationship between FDI 
and carbon emissions in the eastern regions of China. FDI is promoted in small size and 
suppressed in large sizes. 

4.3. Test of the Heterogeneity of the Economic Development Level 
On the basis of the regional heterogeneity test, in order to deeply understand and explore the 
path and deep mechanism of the impact of FDI on carbon emissions. Considering the domestic 
east central and western regions just on the economic level shows from high to low trend, so 
this paper for economic development heterogeneity, by per capita GDP, average 10.3, the 
influence of FDI and carbon emissions for economic development of heterogeneity test, and in 
order to heterogeneity test results of robustness, the explained variable carbon emissions for 
robustness test. Table 5 reports the regression results of the tests of heterogeneity in economic 
development. 
In Table 4, in column (1) for areas with GDP greater than 10.3, the coefficient of lnfdi was 0.247 
and significantly positive, the lnfdi2 coefficient was-0.025 and significantly negative, and the 
effect of FDI on carbon emissions showed an inverted U type. Column (2) tested regions with 
GDP less than 10.3 per person 1 and showed a lnfdi coefficient of 0.022 and significant at 4%, 
and a lnfdi2 coefficient of-0.008 and significant at 5%. In relatively underdeveloped areas, due 
to the remote geographical location, backward productivity and labor shortage, FDI and carbon 
emissions relationship is almost no obvious characteristics, namely the FDI scale and carbon 
emissions, the correlation is not strong, but still presents a weak positive U shape, namely the 
FDI scale hours presents a positive correlation, FDI scale presents a negative correlation. 
Comparing the eastern, western and central provinces because of the geographical location, 
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numerous ethnic, historical factors, etc., no attract high technology foreign means and 
environment, its industrial structure adjustment difficulty, regional economic environment is 
not friendly, lead to a new round of foreign capital refused to enter, thus forming a "cycle". 
 

Table 4. Regression results for the heterogeneity test of economic development 
 lnco2 lnco2 lnco2_gdp lnco2_gdp 
lnfdi 0.247*** 0.022 -0.001*** -0.001*** 
 (0.067) (0.047) (0.000) (0.000) 
lnfdi2 -0.025*** -0.008* 0.000*** 0.000*** 
 (0.005) (0.005) (0.000) (0.000) 
lnpgdp 0.283*** 0.050 -0.000*** -0.000 
 (0.091) (0.078) (0.000) (0.000) 
urban 0.018*** 0.013** 0.000*** 0.000*** 
 (0.004) (0.005) (0.000) (0.000) 
second -0.003 0.001 -0.000 -0.000** 
 (0.002) (0.002) (0.000) (0.000) 
eg 0.025 -0.013 -0.000 0.000 
 (0.067) (0.043) (0.000) (0.000) 
eng 0.385 0.524** 0.000 0.013*** 
 (0.428) (0.254) (0.000) (0.002) 
_cons 0.845 3.713*** 0.007*** 0.002 
 (0.830) (0.667) (0.001) (0.004) 
N 230 190 230 190 
F 23.966 211.247 64.309 29.951 
Area fixation effect control control control control 
Time fixed effect control control control control 
R2 0.726 0.967 0.877 0.807 

5. Mechanism Analysis 

5.1. The Threshold Regression Mechanism 
When an economic parameter reaches a specific value, it will cause another economic 
parameter to change, and this phenomenon becomes a threshold effect and a threshold effect. 
There is a threshold effect between the economy and the environment. In order to make the 
effect specific, the relationship between FDI and carbon emissions is verified. As a threshold 
variable, the intensity of environmental regulation will affect the spillover effect of FDI green 
technology within a reasonable range. After exceeding the second threshold, different types of 
FDI effects can automatically play the spillover effect of green technology. Referring to the 
above theories, the tertiary industry is used as the threshold variable for regression verification. 
The following Table 5 represent the threshold estimation and the threshold test, respectively, 
for data processing for the threshold regression in Table 6 later. 
 

Table 5. valve impact test 
Threshold RSS MSE Fstat Prob Crit10 Crit5 Crit1 

Single 4.4957 0.0111 12.49 0.6000 34.6755 42.0546 58.0602 
Double 4.3719 0.0108 11.50 0.3600 23.7438 35.6599 60.1908 
Triple 4.2774 0.0105 8.97 0.4667 22.5621 35.4580 64.9330 
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H Based on the benchmark regression and the robustness test, the determination hypothesis 
basically holds, but under the results of the heterogeneity test, we found obvious heterogeneity 
in the conclusions. In this paper, the proportion of the tertiary industry (third) is used as the 
threshold variable, and Table 6 shows the result of the threshold regression. On the basis of 
ensuring the more convincing empirical results, further explore the influence mechanism of FDI 
on carbon emissions, seek the inflection point of the U relationship image between the two, and 
conduct threshold regression with the proportion of the tertiary industry as the threshold 
variable. The results of Table 6 show that the threshold limits are 73.2%, 60.45% and 41%, 
respectively, and they are threshold tested through Table 5. 
Single-threshold regression in Table 6 (1), the results showed that the threshold value is 73.2%, 
that means, FDI suppresses carbon emissions in the tertiary industry above 73.2%, and beyond 
the threshold, column (2) in Table 6 used double-threshold regression, the threshold value is 
60.45% and 73.2%.this moment, With 60.45% and 73.2% as nodes, In the third <60.4465,73.2> 
third> 60.45, and third> 73.2 interval, The increasing utility of FDI in inhibiting carbon 
emissions, The relationship between FDI and carbon emission inhibition presents a negative 
correlation, And when the proportion of the tertiary industry is greater than 73.2%, The 
coefficients were further expanded, Change from 0.027 to 0.038 when increasing the quantity 
order threshold; Column (3) of Table 6 performs the regression using a multi-threshold 
regression model, The results are the same as the single-threshold and double-threshold 
regression, Regardless of the interval, FDI suppresses carbon emissions, And the increase 
changes to 0.057, A significant negative correlation is increasingly presented. In conclusion, FDI 
has an inhibitory effect on carbon emissions, and usually, the two show a negative correlation. 
 

Table 6. Results from the threshold regression mechanism test 
lnco2 

Single threshold estimation Double threshold estimation Three threshold estimation 
lnfdi 
(third<73.2) 

-0.110*** lnfdi 
(third< 60.4465) 

-0.118*** lnfdi 
(third<41) 

-0.105*** 
(0.021) (0.021) (0.021) 

lnfdi 
(third>73.2) 

-0.137*** lnfdi 
(73.2>third>60.45) 

-0.128*** lnfdi 
(60.45>third>41) 

-0.117*** 
(0.021) (0.022) (0.022) 

  lnfdi 
(third>73.2) 

-0.156*** lnfdi 
(73.2>third>60.45) 

-0.137*** 
  (0.022) (0.022) 
    lnfdi 

(third>73.2) 
-0.163*** 

    (0.022) 
lnpgdp 0.614*** lnpgdp 0.607*** lnpgdp 0.634*** 
 (0.037)  (0.037)  (0.038) 
urban 0.002 urban -0.006* urban 0.003 
 (0.003)  (0.004)  (0.004) 
second 0.003** second 0.000 second -0.001 
 (0.001)  (0.002)  (0.002) 
eg 0.077 eg 0.070 eg 0.087 
 (0.060)  (0.060)  (0.059) 
eng 0.943*** eng 0.986*** eng 0.970*** 
 (0.285)  (0.282)  (0.279) 
_cons -0.734*** _cons -0.693*** _cons -0.771*** 
 (0.252)  (0.249)  (0.249) 
N 420 N 420 N 420 
F 317.830 F 286.536 F 260.331 
Area fixation effect control Area fixation effect control Area fixation effect control 
Time fixed effect control Time fixed effect control Time fixed effect control 
R2 0.853 R2 0.857 R2 0.860 
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6. Conclusion and Suggestions 

This paper explores the impact of FDI on carbon emissions, mainly in the following two aspects: 
the dynamic panel analysis through the interprovincial panel data from 2004-2017, and the 
mechanism of the industrial structure on carbon emissions from OFDI. For the relationship 
between FDI and carbon emissions, we can view this problem from the following two 
perspectives: first, there is a positive U-shaped relationship between FDI and carbon emissions; 
second, a positive U-shaped relationship between FDI and carbon emissions in the eastern 
region, and an inverted U-shaped relationship between FDI and carbon emissions in the central 
and western regions.  
To sum up, we can get the following policy Suggestions: first, by improving the openness of the 
region to enhance the expansion of FDI, the massive introduction of foreign investment, to 
introduce foreign green production concept, advanced production technology and efficient 
production route, in ensuring the basis of sustainable development exists at the same time, the 
further deployment of double carbon strategy in our country. Second, by accelerating the 
development of high-tech industries, constantly optimize China's economic structure, so as to 
achieve the purpose of promoting industrial transformation, ensure the embodiment of the 
concept of green development, and implement ecological strategy and environmental 
protection policies. Third, by expanding the current application of FDI in China, and cooperating 
with local universities, research institutions and enterprises, to accelerate the research of green 
ecological technologies to adapt to the current development of the country. Science is the 
primary productive force and the guarantee of the environment-friendly development model. 
Efficient and green production technology will accelerate the reduction of national and regional 
demand for carbon emissions, and realize the green economy transformation plan faster, enter 
a low-carbon and high-quality life as soon as possible, and make the country and region achieve 
the strategic goals of "carbon neutral" and "carbon peak" in advance. 
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