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To protect and improve the environment, reduce pollutant emissions, and
promote ecological civilization, China implemented “the Environmental
Protection Law of the People’s Republic of China” on 1 January 2018.
However, what is the impact of strict environmental regulation on foreign
direct investment (FDI)? The study uses the data from 287 cities in 30 of
China’s provinces between 2003 and 2019 and constructs an intensity
difference-in-difference model to test the impact of China’s environmental
“fee-to-tax” on FDI. Empirical results show that environmental “fee-to-tax”
significantly boosts FDI. The “pollution halo” hypothesis is confirmed, and the
findings hold up through robustness tests. In addition, the heterogeneity test
found that environmental “fee-to-tax” mainly promoted FDI in the eastern and
central regions but not significantly in the western regions. Further expansion
found that environmental “fee-to-tax” can effectively reduce the emission of
pollutants. The results provide important policy implications for deepening the
environmental protection tax reform and optimizing FDI.
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1 Introduction

Since the reform and opening-up, China’s market has established a good foundation for
the entry of foreign direct investment (FDI). According to the data published by the National
Bureau of Statistics1, the amount of FDI utilized in China increased from 0.92 billion dollars
in 1983 to 144.37 billion dollars in 2020. The role of soaring FDI entry in promoting China’s
economic growth cannot be ignored (Li et al., 2021; Tawiah et al., 2021), but the problems of
over-investment and massive energy consumption are increasingly exposed. Furthermore,
with the accelerated economic globalization and trade liberalization, FDI is an indicator of
economic globalization, and although, to a large extent, economic globalization positively
drives energy efficiency (Liu et al., 2023), FDI is also an essential source of carbon emissions
(Shahbaz et al., 2018a). Developed countries focus more on the return of capital to the
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outward investing countries and ignore the possible environmental
problems in developing countries (Zugravu-Soilita, 2017), resulting
in issues such as energy shortage and environmental pollution in
China (Zhang et al., 2020), which have a significant impact on the
local environment. Khan and Ozturk (2020) found that FDI
increases local carbon dioxide, manufacturing emission pollution,
and China’s urban PM2.5 pollution (Cheng et al., 2020). Caetano
et al. (2022) found that FDI may increase pollution by increasing
overall energy consumption rather than shifting polluting industries.
Therefore, appropriate environmental rules are necessary for the
sustainable use of physical resources and clean energy to achieve the
green growth agenda. Environmental protection taxes can reduce
the consumption of natural resources and energy, magnify the
consumption of renewable energy, reduce carbon emissions, and
promote green development. Therefore, selecting and designing
appropriate environmental regulation policies can improve the
quality of FDI and effectively alleviate energy consumption and
environmental pollution problems. A reasonable ecological system
is an indispensable guide to building a harmonious and healthy
green economic system and promoting the high-quality
development of the national economy.

FDI has a meaningful impact on China’s fossil energy
consumption, natural resources, and ecological environment (Tan
et al., 2021). With the development of the concept of ecological
civilization construction in China, environmental problems have
been given more and more attention by the Chinese government.
Environmental problems affect residents’ health and wellbeing and
significantly hinder national technological progress and economic
development (Rehman et al., 2021). Therefore, coordinating
environmental protection and economic growth, effectively
utilizing foreign capital, continuously optimizing China’s energy
structure, rationally utilizing and exploiting natural resources, and
realizing green environmental development are crucial to promoting
China’s technological innovation and high-quality economic
development (Jiang et al., 2022). Since carbon emissions are the
main product of fossil energy consumption, FDI plays a vital role in
energy consumption, economic growth, technological innovation
(Chen et al., 2022), and pollutant emissions. Salim et al. (2017)
suggested that the Chinese government supports inward FDI in the
tertiary and energy sectors and strengthens local absorptive
capacities to fully internalize FDI-related knowledge spillovers in
energy conservation.

This study uses the data of 287 prefecture-level cities in
30 provinces and cities from 2003 to 2019 to construct an
intensity difference-in-difference method to test the
environmental “fee-to-tax” effect on FDI. In determining the
empirical impact of environmental protection tax implementation
on FDI, it is crucial to deal with the potential endogeneity of
environmental regulation using instrumental variables (Millimet
and Roy, 2015) or difference-in-difference (DID) (Hanna, 2011;
Chung, 2014). To overcome the problems caused by endogenous
environmental regulation variables and unobservable factors in the
empirical analysis, we use the 2018 environmental protection tax
reform as a quasi-natural experiment. Compared to previous
studies, the main contributions of this study are as follows.

First, the innovative method adopted in my research: In the
measurement of environmental regulation, the qualitative scoring
method, single indicator method, and comprehensive indicator

method are often used, such as the use of a broad environmental
protection tax as an agent explanatory variable; taxes of
environmental nature, such as resource taxes, consumption taxes,
vehicle taxes, and vehicle purchase taxes; or the use of
comprehensive indicators to measure environmental regulation.
All of the abovementioned methods have been gradually
optimized in the treatment of environmental regulation.
However, it is still difficult to effectively reflect the net effect of
environmental protection tax, and the research has obvious
endogenous problems. Second, the research object is innovation:
Since the environmental protection tax implementation was not
long ago, most of the research identification uses the discharge fees
from 2003 to 2017 as the research. Few scholars used the
environmental protection tax policy in 2018 as the subject of a
natural experimental study on the relationship between
environmental regulation and FDI. Therefore, this paper adopts
the intensity difference-in-difference method to identify the
differences in the intensity of environmental regulation in cities
and effectively identify the impact of an environmental protection
tax on FDI. Third, we re-examine the “pollution haven” hypothesis
and the “pollution halo” hypothesis effects of environmental “fee-to-
tax” in China and explore the differences in the impact of the
environmental “fee-to-tax.” It can provide policy guidance and
enrich the existing research for effectively clarifying the macro
effects of environmental “fee-to-tax” on FDI.

The rest of the article is structured as follows: Section 2 is the
background of environmental protection tax policy reform and
literature review; Section 3 introduces the data sources, variable
selection, and model construction; Section 4 conducts baseline
regression, mechanism analysis, the parallel trend test, the
heterogeneity test, the robustness test, and the placebo test;
Section 5 is the expanded analysis, testing the relationship
between environmental “fee-to-tax” and pollutant emission; and
Section 6 is the conclusion and policy implications.

2 Policy background and literature
review

2.1 Policy background

China’s environmental protection tax system can be traced back
to the late 1970s and early 1980s and has undergone the following
stages of development: the piloting and formation stage. In 1979,
“the Environmental Protection Law (piloting)” was promulgated,
which formed the rudiments of the environmental protection tax;
second, the development and fulfillment stage. “The Interim
Measures for Compensated Use of Special Funds for Pollution
Control,” promulgated in 1988, and “the Notice on Collection of
Sewage Discharge Fees,” promulgated in 1993, are important
measures taken by the state to control pollution, protect and
improve the environment, and promote ecological civilization
construction. The third is the full implementation stage. In 2003,
the State Council promulgated “the administrative regulations on
pollution discharge fee levy,” which implemented the original
overweight charge instead of a discharge fee and overweight in
parallel, has been clear about the discharge capital budget
management, the clarity of the waste gas, and the wastewater
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discharge standard; since 2003, provinces have been adjusting their
discharge fee levy standards one after another. By 2016, all
31 provinces in China had adjusted the standards for discharge
fees. Fourth is the stage of the environmental protection tax levy. At
the government level, the pollutant discharge charge system has
problems such as poor standardization of management processes
and insufficiently innovative supervisorymethods. On the enterprise
side, problems included poor auditing of law enforcement plans,
poor implementation of the ledger system, and a lack of disclosure of
pollution data (Ren et al., 2022). To further promote the green
development of the industry, China’s green technology innovations
should be promoted. On 25 December 2016, “the Environmental
Protection Tax Law of the People’s Republic of China” was passed
and became effective on 1 January 2018. With this, China ended
nearly 40 years of the “discharge fee” levy system, and the
environmental protection tax system entered the stage of history.
Before 2018, it was a “pollution charge system,” and in 2018, it was
changed to an “environmental protection tax system.” Therefore,
this study takes the environmental protection tax policy reform in
2018 to discuss the impact of the “pollution charge system” to the
“environmental protection tax system” (referred to as the
environmental “fee-to-tax”) on FDI.

The “pollutant discharge charge system” and the
“environmental protection tax system” levy taxes on the pollution
within the scope of air, water, solid, and noise pollutants directly
discharged to the environment. The “pollution charge system” is
collected in the form of a “fee,” and the “environmental protection
tax system” is collected in the form of a “tax.” Therefore, the
environmental protection tax law implementation is significantly
different from the discharge fee system in terms of the institutional
design at many levels. First: Different legal statuses: The penalty
form of the discharge fee system is an administrative penalty. At the
same time, the environmental protection tax law incorporates the
payment of environmental protection tax into the legal principle of
taxation so that enterprises are punished by law when there is theft
or omission of environmental protection tax. As a result,
implementing environmental protection taxes is subject to stricter
government supervision and public monitoring. Second: Different
tax deductions: For example, if the concentration value of taxable air
or water pollutants is less than 30% of the national and local
pollutant emission standards, the environmental protection tax is
reduced by 75%. If it is less than 50% of the emission standards, the
environmental protection tax is reduced by 50%. Third: Different
levies and management: The environmental protection tax law will
no longer be levied by administrative methods but by the taxation
department for levy and the environmental protection department
for monitoring and control using the levy andmanagement model of
“enterprise declaration, taxation collection, environmental
protection coordination, and information sharing.”2 The design
of the tax system of “more emission, more payment, less
emission, less payment, no emission, no payment” guides

emission enterprises to enhance environmental awareness,
increase treatment, accelerate the transformation and upgrading,
promote the construction of ecological civilization, and help
enterprises develop with high quality.

2.2 Literature review

There are mainly two views on the impact of environmental
regulation on FDI. The first view is the “pollution haven” hypothesis
(Baek, 2016; Shahbaz et al., 2018b; Luo et al., 2022). Another idea is
the “pollution halo” hypothesis (Wang et al., 2019; Yu and Xu, 2019;
Mert and Caglar, 2020; Pan et al., 2020), which is based on the
“Porter hypothesis” proposed by Porter and van der Linder (1995).

The “pollution heaven” hypothesis was first proposed by Walter
and Ugelow (1979) and further developed by Copeland and Taylor
(1994) in combination with the North–South trade model. The
hypothesis states that under open economy conditions, free trade
results in the continuous migration of highly polluting industries
from developed to developing countries. Foreign companies prefer
to invest in low-cost areas with looser environmental regulations. As
a result, FDI eventually transfers heavily polluting industries to
countries with low environmental regulation and obtains
corresponding benefits from the government (Alfredon, 2015;
Aziz, 2018; Vo, 2020; Duana and Jiang, 2021), making tax
environmental regulation a preferred destination for FDI (Dong
et al., 2021). In addition, foreign-invested enterprises invest a lot of
low-end intensive products in developing countries, which hinders
local technological progress to a certain extent, thus locking
developing countries at the lower end of the global value chain
(Feng et al., 2019). Strict environmental regulation can enhance the
inhibitory effect of FDI on green innovation (Xu et al., 2021). As a
result, countries and regions compete to lose environmental
regulations and choose lower environmental standards (Hakimi
and Hamdi, 2016). Naughton (2014) found that host country
regulation reduces the return on monetary capital and triggers
capital outflows to regions with lower environmental regulatory
standards and that strict environmental regulation hinders the
overseas investment expansion of pollution-intensive industries
(Cai et al., 2016). Some energy-intensive and polluting MNCs
exit the market due to high local environmental regulations
(Yang and Song, 2019).

In contrast, the “pollution halo” hypothesis states that for
developing countries, FDI inflows can bring advanced
technologies that the motherland can imitate to drive
technological innovation, reduction of pollutant discharge, and
economic growth (Dada and Abanikanda, 2021; Jiang et al.,
2021). Furthermore, according to the “Porter hypothesis” (Porter
and van der Linder, 1995), strict environmental protection can
stimulate innovation, offset environmental costs, and give
manufacturers a competitive advantage. Therefore, strict
environmental regulations can promote enterprises to invest in
technology and actively explore ways to cope with stricter
environmental regulations, such as improving productivity
(i.e., the weak Porter hypothesis) and technological reform
(i.e., the strong Porter hypothesis), to realize “innovation
compensation” (Porter, 1991; Porter and Van der Linde, 1995;
Albrizio et al., 2017; Naqvi and Stockhammer, 2018). Using

2 In addition to the aforementioned three differences, there are significant
differences in the basis of tax calculation, content of tax collection, subject
of tax collection, and other methods. For details, please refer to “the
Implementation Regulations of the Environmental Protection Tax Law of
the People’s Republic of China.”
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transnational data from 34 host countries and 115 countries in Asia
from 2001 to 2012, Bashir and Khan (2019) found that stronger
environmental regulatory policies can promote the development of
new energy and technology-intensive industries and attract FDI
from developed countries. In addition, strict environmental
regulations can increase domestic production, attract foreign
multinationals, and increase FDI (Kim and Rhee, 2019) because
foreign-invested enterprises have sufficient funds and advanced
technologies. Moreover, their compliance costs with
environmental regulations are relatively low. At the same time,
strengthening environmental policies in the host country brings
higher costs to local companies than to multinational companies,
reducing local companies’ market competitiveness and improving
the core competitiveness of foreign-invested enterprises. Therefore,
strengthening the environmental protection tax can still increase
FDI (Dijkstra et al., 2011; Yu and Li, 2020).

3 Research design

3.1 Data sources

The article selects 2873 cities in 304 provinces in China from
2003 to 2019 to analyze the impact of the environmental “fee-to-tax”
reform on FDI based on panel data. The main reason for choosing
2003 as the study’s starting point is that the “Regulations on the
Collection and Use of Discharge Fee” were implemented on 1 July
2003. All of the data are obtained from the EPS database.

3.2 Variable selection

3.2.1 Explained variable
Drawing on Cai et al. (2016), the article adopts the actual FDI

flow utilized by cities to reflect the level of FDI and takes the
logarithm of the FDI used to express it.

3.2.2 Explanatory variables
The environmental protection tax was officially implemented on

1 January 2018. Since the environmental protection tax has different
levy standards in each city, which leads to differences in the size of
the environmental regulation impact of the implementation of the
environmental protection tax on the cities, the study takes the
change in the sulfur dioxide tax rate as the object. It sets the
policy dummy variable, setting cities larger than the median
environmental protection tax rate as 1 and 0 otherwise.
Furthermore, it sets the years after 2017 as 1 and 0 otherwise.
Finally, the intensity interaction term was obtained by multiplying

the policy dummy and the time dummy, reflecting the net effect of
environmental protection tax policy implementation on FDI.

3.2.3 Control variables
There are more factors affecting FDI. If we do not add control

variables for them, it leads to bias due to omitting critical
explanatory variables and affects the empirical results. According
to Cai et al. (2016), this study mainly selects the following control
variables: to ensure that the empirical results are more accurate, the
following variables were selected for control: when the higher local
GDP indicates the fact that the cities have more economic strength
and are more capable of attracting FDI, the per capita GDP is
selected for control; the industrial structure is also one of the critical
indicators of regional development; the level of industrial structure is
controlled; the openness of the region affects the aggressiveness of
FDI enterprises; when the openness is higher, it can naturally attract
more FDI; and the article chose the proportion of total imports and
exports to GDP to indicate the openness. Local taxation will increase
the tax burden of enterprises, and a higher tax burden will affect
profit, as reflected by the proportion of local general budgetary
revenue in GDP. The urban population can provide sufficient labor
for FDI enterprises. When the people and population density of the
cities are more extensive, it indicates a better local economic
development. The resident population and population density of
the cities are selected to control and aim for the local income level
and financial development level, which are expressed by the average
wage of employees and the loans of various balances of financial
institutions at the end of the year as a percentage of GDP,
respectively. In Table 1, we can see the variable names, symbols,
and calculation methods.

Table 2 reflects the descriptive statistics of each variable with the
observed mean, standard deviation, and minimum and maximal
variables. We can see that the maximum of the logarithm of FDI is
14.152 and the minimum is 2.996, with standard deviations of 1.935,
indicating that the distribution of FDI in the cities has a gap. The
mean value of the policy dummy variable is 0.422, indicating that
half of the cities are included in the experimental group, which also
ensures the adequacy of experimental subjects.

3.3 Model setting

We establish an intensity difference-in-difference model to
examine the impact of environmental “fee-to-tax” on FDI. The
intensity difference-in-differences model is an econometric
regression method similar to difference-in-difference. In the
difference-in-difference model, we divide the sample into an
experimental group and a control group according to whether
they were shocked by the policy. However, all samples were
affected by the environmental protection tax reform, making it
impossible to construct an experimental group and a control
group according to whether they were shocked by the policy.
Therefore, according to Chen (2017), we divided it into
experimental and control groups based on intensity. It should be
noted that this study uses intensity difference-in-differences and
median to distinguish between the experimental and control groups
for the following reasons. First, the median environmental
protection tax rate in this study is 1.8. Second, most cities

3 Currently, there are 333 prefecture-level city administrative regions in
China; the number of prefecture-level cities is 293; and the prefecture-
level cities with more serious missing data are deleted.

4 There are 31 provinces (autonomous regions and municipalities) in
mainland China, where the data do not include Chinese Hong Kong,
Chinese Macao, and Chinese Taiwan. Due to the more serious data
deficiency in the Tibet Autonomous Region, Chinese scholars generally
do not include data from the Tibet Autonomous Region in their empirical
studies.
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increase the environmental protection tax rate based on 1.26 and
raise the standard by more than 1.8. For example, taking sulfur
dioxide as an example, Liaoning Province still adopted the standard
of 1.26 Yuan/kg, Hunan Province raised it from 1.26 Yuan/kg to
2.48 Yuan/kg, and Tianjin still adopted the standard of 6.3 Yuan/kg.
Therefore, the empirical strategy of this study not only ensures the
advantage of traditional difference-in-differences but also ensures
that cities with higher standards fall into the control
group. Furthermore, we set cities larger than the median of the
environmental protection tax as the experimental group and cities
smaller than the median of the levy standard as the control group, so
grouping based on the intensity difference-in-difference method is
relative rather than absolute. Based on the intensity difference-in-
difference design requirements, the following intensity difference-

in-difference model is used to test the impact of environmental “fee-
to-tax” on FDI:

Yit � α0 + β1intensitydidit +∑
n

j+1
βjcontrolit + yeart + cityi + εit,

where Yit is the explained variable, which represents FDI.
intensitydidit is the explanatory variable and represents the
interaction term of the time dummy and policy dummy variables.
The interaction coefficient β1 measures the impact of environmental
“fee-to-tax” on FDI and is the core variable index coefficient
concerned. To further ensure the accuracy and validity of the
empirical results and to mitigate the endogeneity of the results due
to the omission of significant explanatory variables, the study controls
a series of control variables, of which contralit reflects the control
variables added to the model, as shown in the variable selection in this
section. yeart is the year-fixed effect, which is used to control for
macroeconomic factors and policy changes that can affect all cities in a
given year. cityi is the city fixed effect, which is used to remove the
effects of factors that do not change over time (over a short period),
such as the location of the city and cultural factors, and εit is the error.

4 Empirical results

4.1 Baseline regression

Table 3 reports the results of the baseline regression of
environmental “fee-to-tax” for FDI. Models (1)–(4) represent the
two-way fixed effects without control variables, random effects with
control variables, fixed effects, and two-way fixed effects,
respectively. The final results are presented in model (4). In the
latter, we use a two-way fixed effects model with the inclusion of
control variables for analyses. The results of model (4) show that the
impact of environmental “fee-to-tax” on FDI is positive and passes
the 1% significance level test, indicating that the environmental “fee-

TABLE 1 Variable names, symbols, and calculation methods.

Variable name Symbol Calculation method

Foreign direct investment LnFDI Log of the actual utilization of FDI

Time dummy variable Time After 2017 as 1; otherwise, 0

Policy dummy variable Treat Larger than the median environmental protection tax rate as 1; otherwise, 0

Intensity interaction term Intensity DID Time dummy variable*Policy dummy variable

Gross domestic product per capita Lnpgdp Regional GDP per capita in logarithm

Industry structure Ind Primary industry ratio 1 + secondary industry ratio 2 + tertiary industry ratio 3

Openness Open Total imports and exports to the GDP ratio

Tax burden Tax Fiscal revenue to the GDP ratio

Population Lnrk Log of resident population

Population density Lnrkmd Log of population density

Average wage Lnpwage Average wage of employees

Financial development Financial Balance of loans from financial institutions as a percentage of GDP at the end of the year

TABLE 2 Descriptive statistics.

Variable Obs. Mean Std. dev. Min Max

LnFDI 4,605 9.643 1.935 2.996 14.152

Time 4,879 0.118 0.322 0.000 1.000

Treat 4,879 0.422 0.494 0.000 1.000

Intensity DID 4,879 0.050 0.217 0.000 1.000

Lnpgdp 4,878 10.21 0.831 7.712 12.456

Ind 4,823 2.244 0.146 1.847 2.749

Open 4,532 0.195 0.331 0.001 2.859

Tax 4,879 0.067 0.028 0.02 0.204

Lnrk 4,876 5.850 0.672 3.748 7.791

Lnrkmd 4,825 7.868 0.855 4.407 9.534

Lnpwage 4,832 10.384 0.626 8.797 11.772

Financial 4,849 0.864 0.500 0.180 4.027
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to-tax” policy does not expel FDI from the country. On the contrary,
it can promote the growth of FDI.

4.2 Mechanism analysis

In the baseline regression, we have confirmed that the environmental
“fee-to-tax” does not lead to the withdrawal of FDI. On the contrary, it
increases traumatic FDI, and the “pollution halo” effect is confirmed.
Therefore, we used the mediation model (Muller et al., 2005; Yuan and
MacKinnon, 2009; Zhang and Kong, 2021) to test the effect of the
“pollution halo” and analyze whether environmental “fee-to-tax”
significantly increases enterprise R&D. We use the proportion of
green invention patents to all invention patents to measure the level
of green innovation in cities. According to the “Porter hypothesis,” proper
environmental regulation can promote green innovation. Fahad et al.

(2020) found that environmental regulation attractedmore foreign capital
investment, the influx of capital further promoted technological progress
(Zeng and Zhou, 2021), and there was a positive interaction between
technological innovation and FDI. According tomodel (1) in Table 4, the
environmental “fee-to-tax” significantly promotes green innovation.
According to model (2), the environmental “fee-to-tax” interaction
and green innovation terms can significantly promote FDI. Therefore,
the study finds that the environmental “fee-to-tax” can increase FDI, and
the “pollution halo” effect is verified.

4.3 Parallel trend test

We adopt a quasi-natural experiment approach to study the impact of
environmental “fee-to-tax” on FDI. We must ensure that our research
subjects satisfy the assumption of parallel trends. If they do not meet the

TABLE 3 Baseline regression.

Model Model (1) Model (2) Model (3) Model (4)

Intensity DID 0.6916***(0.1235) 0.1128* (0.0655) 0.4433*** (0.1166) 0.4564*** (0.1191)

Lnpgdp 1.4302*** (0.1706) 1.5699*** (0.1181) 1.3799*** (0.2011)

Ind 0.7254* (0.4217) 0.7490* (0.4184) 0.5856 (0.5092)

Open 0.4205*** (0.1491) 0.3882*** (0.1329) 0.2823* (0.1478)

Tax 10.5456*** (1.7459) 7.9935*** (1.7377) 7.5618*** (1.8533)

Lnrk 0.6821*** (0.2444) 1.2640*** (0.0808) 0.8888*** (0.2669)

Lnrkmd 0.1070*** (0.3333) 0.0829** (0.0368) 0.0891** (0.0385)

Lnpwage −0.6076*** (0.1892) 0.1705 (0.2158) 0.4623** (0.2334)

Financial −0.4871*** (0.1173) −0.1943** (0.0887) −0.1866* (0.1084)

City fixed Yes Yes No Yes

Time fixed Yes No Yes Yes

R2 0.034 0.694 0.732 0.711

N 4,605 4,202 4,202 4,202

*, **, and ***, respectively, represent the significance levels of 10%, 5%, and 1%. The values in parentheses are standard errors. Clustering standards estimate the model regression at the city level,

and the results of the control variables were reported in the baseline regression but not the other results.

TABLE 4 Mechanism analysis.

Model Model (1) Model (1)

Variable Green innovation LnFDI

Intensity DID 0.0115** (0.0054) 0.3122**(0.1465)

Green innovation 0.1241** (0.0583)

Control variables Yes Yes

City fixed Yes Yes

Time fixed Yes Yes

R2 0.5698 0.6588

N 4,163 4,163

*, **, and ***, respectively, represent the significance levels of 10%, 5%, and 1%. The values in parentheses are standard errors; clustering standards estimate the model regression in the cities.
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assumption of parallel trends, they lead to unreliable results. Our research
subjects should maintain the same trend when there is no policy shock,
and the research subjects should change when there is a policy shock. In
model (4) of Table 3, the environmental “fee-to-tax” significantly drives
FDI, which means that to verify the conclusion here, we need to ensure
that the trend of FDI is consistent until 2018; after 2017, the level of FDI in
the experimental group should be significantly higher than the trend of the
control group.

In Figure 1A, we can see the parallel trend with themeanmethod of
FDI. The trend of the experimental group in FDI and the control group
remained the same before 2018, when the policy was implemented, but
after 2017, it showed a significant difference; FDI in the experimental
group was significantly higher than that of the control group. The parallel
trend test graph is drawn using the mean method to determine whether
the common trend test may be crude, and we further adopt the event
study method for the parallel trend test, whose results are more accurate
and scientific, where Figure 1B indicates the parallel trend test with the
event study method of FDI, pre1–pre13 represent the previous policies,
cur represents the current policy, and post1 represents the first issue after

the policy. Before 2018, FDI fluctuated around 0; its 95% confidence
interval contains 0. In 2018 and after 2018, FDI showed a significant
increase, and its 95% confidence interval is significantly different from 0,
indicating that FDI showed a significant increase after implementing the
policy. However, a part of the interval containing 0 in 2019 still passed the
5% significance level test.

4.4 Heterogeneity test

China is a vast country with a severe development imbalance
between regions, and there may be significant differences in the
shock effects on FDI. Therefore, we explore the differences in the
influence of environmental “fee-to-tax” FDI from three perspectives:
east, central, and west China5. Models (1)–(3) in Table 5 represent

FIGURE 1
Parallel trend test.

FIGURE 2
Placebo test.

5 See https://data.stats.gov.cn/easyquery.htm?cn=E0103: the three zones
of the areas.
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the impact of environmental “fee-to-tax” on FDI in east, central, and
west China, respectively. We find that the environmental “fee-to-
tax” has a significant positive effect on FDI in the eastern and central
regions, passing the 1% and 5% significance level tests, but it is not
significant in the western region.

On the whole, the environmental “fee-to-tax” did not trigger
the withdrawal of FDI, and the hypothesis of the “pollution halo”
was verified, indicating that the environmental “fee-to-tax” reform
significantly promoted technological innovation of foreign-
invested enterprises and improved market competitiveness. As
the eastern region is a developed coastal area, its superior
geographical location has local natural advantages for the
location of foreign-invested enterprises. In addition, the eastern
region has a high level of economic development, good resource
conditions, and greater urban openness. This region can provide
sufficient technology demand and labor supply for foreign-
invested enterprises. Therefore, environmental regulation can
continuously strengthen technology spillover, and a good
market environment can also provide a recasting power for FDI
in the eastern region. In recent years, Southeast Asian countries
have introduced many preferential policies to attract foreign
investment in land, tax revenue, foreign exchange, and other
aspects and formed great competition with our country in
undertaking the international industrial transfer. Compared
with the adjacent Southeast Asian countries, the western region
does not have a competitive advantage in attracting foreign
investment through preferential tax policies. For a long time, in
the western region, the preferential tax policy and no
corresponding adjustments according to the international and
domestic situations changed before the formulation of the
narrow scope of the national encouraging directory, and
infrastructure and technical conditions in the western regions
were relatively scarce. There is little attraction for FDI.
Environmental “fee-to-tax” cannot promote the performance of
FDI in western China through the technology spillover effect. The
central region’s economic development, market conditions, and
technological level are between the eastern and western regions.
The central region provides a stable market for FDI and relatively
suitable environmental standards for enterprises. Therefore, the
environmental “fee-to-tax” plays a significant role in FDI in the
central region.

4.5 Robustness tests

We use a series of methods to test the empirical results to ensure
that they are robust. Since the financial crisis outbreak turned the
economy into a depression to ensure that the empirical results were not
affected by economic cycle shocks, the financial crisis occurred in 2008.
The main impact was in 2009. Therefore, model (1) in Table 5 excludes
the policy year of 2008 and adds the 2009 dummy variable. The impact
generated by the financial crisis is not short-term. China has launched
its currency policy and released four trillion dollars to stimulate the
economy; therefore, the outbreak of the financial crisis will have an
impact on economic growth and FDI. Model (2) identifies the sample
interval as after 2008; the 287 prefecture-level cities include
municipalities, provincial capitals, and vice-ministerial-level cities,
which are of a higher administrative level and have better economic
resources and a better market environment to attract FDI. Model (3)
deletes municipalities, provincial capitals, and vice-ministerial-level
cities; the level of FDI in the previous period is more related to the
level of FDI in the current period. Model (4) controls for the lagged
period of FDI data in the model for control; the implementation of the
environmental protection tax levy standard is not random and plays a
leading role in demonstration. The areas with high levy standards are
generally those with better economic development. Therefore, non-
randomization of the grouping can lead to biased policy results. The
PSM approach can reduce these biases and the influence of
confounding variables so that the experimental and control groups
can be compared more reasonably. Therefore, we use the propensity
score matching–difference-in-difference (PSM–DID) method to
continue the analysis. Using the logit regression method to
determine the matching variables based on 1:1 matching (one-to-
one matching) removes the unmatched cities for intensity
difference-in-difference regression analysis. Model (5) reflects the
study based on the PSM–DID method in our empirical research.

We use the method to cluster at the city level. The higher the
clustering level, the weaker the implied hypothesis. However,
suppose the empirical results after defining the clustering level at
the provincial level are still significant. In that case, it indicates that
the empirical results are trustworthy. Model (6) uses the clustering
method at the provincial level, and the change in the clustering level
does not change the regression coefficient. However, only the
standard error, the magnitude of the baseline regression

TABLE 5 Heterogeneity test.

Model Model (1) Model (2) Model (3)

Area East Middle West

Intensity DID 0.4879*** (0.1626) 0.5575** (0.2186) 0.1062 (0.2528)

Control variables Yes Yes Yes

City fixed Yes Yes Yes

Time fixed Yes Yes Yes

R2 0.769 0.726 0.253

N 1,372 1733 1,097

*, **, and ***, respectively, represent the significance levels of 10%, 5%, and 1%. The values in parentheses are standard errors; clustering standards estimate the model regression in the cities.
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coefficient of model (6) in Table 6, is consistent with model (4) in
Table 3. The identification method of this paper is to use the median
environmental protection tax rate to distinguish the experimental
group from the control group and construct the intensity difference-
in-differences model. Therefore, model (7) directly interacts with the
time dummy variable and the environmental protection tax rate to
obtain a new intensity difference-in-differences interaction term.
From the robustness regression results of models (1)–(7) in Table 6,
we find that the impact of environmental “fee-to-tax” on the FDI
remains significantly positive and passes the significance test at 10%
and smaller. A series of robustness tests reveal that the empirical
results are consistent with those of the baseline regressions and that
there are no significant fluctuations in the coefficient changes,
indicating that the empirical evidence is very robust and valid
and that the empirical results are credible.

4.6 Policy uniqueness test

During the sample period of this study, China announced a
series of policies to improve the environment. To accurately and
effectively identify the increase in FDI due to the environmental
protection tax policy in 2018, the article excludes the interference
of other policies to increase the robustness of the results. If, after
controlling for other policies, the effect of the environmental “tax
reform” on FDI becomes insignificant, then there is at least a
reason to doubt the effect of the environmental “tax reform” on
FDI; conversely, the results’ reliability is enhanced. Although
discharge fees were levied during 2003–2017, the levy
standards for discharge fees have continued to be adjusted by
cities. Taking the sulfur dioxide levy as an example, the levy
standard in Beijing was increased from 0.63 RMB/pollution
equivalent to 10 RMB/pollution equivalent during the period;
Tianjin also experienced the following adjustments: 0.42 RMB/
pollution equivalent, 0.63 RMB/pollution equivalent, 0.96 RMB/
pollution equivalent, 1.26 RMB/pollution equivalent, 2.52 RMB/
pollution equivalent, and 5.04 RMB/pollution equivalent.

However, the adjustment of discharge fees was completed in
2015 in all cities. Thus, to exclude the error caused by the
increase of the emission levy standard, which affects FDI,
model (1) in Table 7 excludes this policy interference by
shortening the time years, so the time interval years are set to
2016–2019. The carbon trading policy is also essential for
optimizing the energy structure, promoting technological
innovation, reducing pollution, and facilitating the entry and
exit of FDI. In October 2011, the National Development and
Reform Commission issued “the Notice on the Pilot Work of
Carbon Emission Trading,” which approved the pilot work of
carbon trading in seven provinces and cities, including Beijing,
Shanghai, Tianjin, Chongqing, Hubei, Guangdong, and
Shenzhen. Excluding the carbon trading policy, cities
implementing carbon trading policies are removed from the
model (2). The empirical regression results of models (1)–(2)
in Table 7 show that the environmental “fee-to-tax” still
significantly promotes FDI, indicating that the environmental
“fee-to-tax” policy indeed causes the increase in FDI.

4.7 Placebo test

In addition to being affected by policy shocks and relevant variables,
we need to eliminate the possibility that the empirical results are a
randomized conclusion. First, the experimental and control groups are
randomly assigned to construct new grouping dummy variables.
Second, intensity difference-in-difference regression is re-run to
obtain t-values and interaction term coefficients for the interaction
terms of the policy variables. Finally, the aforementioned steps are
repeated 500 times to observe the distribution of t-values and
interaction term coefficients. From Figure 2, we found that the
t-value (A) and interaction term coefficient (B) of the placebo test
showed a normal distribution with a mean close to 0, and the accurate
estimate of 0.4564 obtained by the benchmark regression model (4) in
Table 3 was significantly different from the value obtained by the
placebo test, indicating that the empirical results were not random.

TABLE 6 Robustness test.

Model Model (1) Model (2) Model (3) Model (4) Model
(5)

Model (6) Model (7)

Robustness
test

Deletes 2008, and
adds the

2009 dummy
variable

After the
financial
crisis

Deletes municipalities,
provincial capitals, and

deputy provincial
capital cities

Lags one
period
of FDI

PSM-
DID

Province of
clustering

Time dummy
variable

interacts with
the intensity
variable

Intensity DID 0.4311*** (0.1180) 0.3261***
(0.1038)

0.4223*** (0.1264) 0.2507***
(0.0835)

0.3379*
(0.1715)

0.4564*
(0.2507)

0.1087*** (0.0029)

Control variables Yes Yes Yes Yes Yes Yes Yes

City fixed Yes Yes Yes Yes Yes Yes Yes

Time fixed Yes Yes Yes Yes Yes Yes Yes

R2 0.713 0.695 0.648 0.934 0.623 0.711 0.7124

N 3,932 2,863 3,741 4,114 1873 4,202 4,202

*, **, and ***, respectively, represent the significance levels of 10%, 5%, and 1%. The values in parentheses are standard errors; clustering standards estimate the model regression in the cities,

except for model (6). The regression adopts clustering standards to estimate the province; the others are all estimated by clustering standards in the cities.
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4.8 Expand analysis

The environmental protection tax has an important impact on
reducing pollutant emissions and promoting environmental
protection. Therefore, this study explores the impact of
environmental “fee-to-tax” on pollutant emissions. In Table 8, we
select industrial waste water, waste gas, and dust to construct a
comprehensive index to reflect pollutant emissions by entropy. The
larger the value, the more pollutants are discharged. The results
show that the environmental “fee-to-tax” is conducive to reducing
the emission of pollutants and can achieve the effect of pollution
control, which has passed the significance level test of 1%, and that
environmental protection tax plays a vital role in reducing the
emission of pollutants. Therefore, we can actively promote the
implementation of the environmental protection tax, which is not
only conducive to the promotion of high-quality development
through FDI but also conducive to the use of low-carbon
technologies to reduce pollutant emissions (Edziah et al., 2022).

5 Conclusion and policy implications

Using the data from 287 cities in 30 provinces in China, this
paper constructs an intensity difference-in-difference model to
examine the impact of the environmental “fee-to-tax” on FDI

and finds the following conclusions: first, empirical results show
that the environmental “fee-to-tax” significantly boosts FDI, and the
findings hold up through a series of robustness tests. The “pollution
halo” hypothesis is confirmed by the latest environmental policy.
Second, the heterogeneity test found that the environmental “fee-to-
tax” mainly promoted FDI in the east and central regions but not
significantly in the western regions. Third, further research found
that the environmental “fee-to-tax” can effectively reduce the
emission of pollutants. The main limitation of this study is that
it cannot accurately depict the behaviors of enterprises under strict
environmental regulations at the company. Therefore, in the
following research, we can analyze the impact of environmental
“fee-to-tax” on the investment of foreign-invested enterprises, such
as the company’s investment scale and the number of foreign-
invested enterprises. Further analysis of environmental “fee-to-
tax” significantly increases the innovation of foreign-invested
enterprises and explores the impact of environmental “fee-to-tax”
on firm heterogeneity. Due to the differences in environmental
protection tax rate standards between regions, company registration
data are used to analyze whether environmental “fee-to-tax” be
transferred internally between regions in China.

Based on the research, this paper puts forward the following
suggestions: the first is implementing and strengthening
environmental protection tax policies and exploring more
reasonable environmental protection tax regulations and giving full

TABLE 7 Policy uniqueness test.

Model Model (1) Model (2)

Policy Discharge fee policy Carbon trading policy

Intensity DID 0.3671*** (0.1203) 0.5266** (0.1211)

Control variables Yes Yes

City fixed Yes Yes

Time fixed Yes Yes

R2 0.571 0.674

N 996 3,938

*, **, and ***, respectively, represent the significance levels of 10%, 5%, and 1%. The values in parentheses are standard errors; clustering standards estimate the model regression in the cities.

TABLE 8 Expand analysis.

Model Model (1)

Expand analysis Discharge of pollutants

Intensity DID −0.0114*** (0.0038)

Control variables Yes

City fixed Yes

Time fixed Yes

R2 0.6135

N 4,154

*, **, and, ***, respectively, represent the significance levels of 10%, 5%, and 1%. The values in parentheses are standard errors; clustering standards estimate the model regression in the cities.
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play to the policy effect of “treating pollution with taxes and increasing
efficiency.” The second is the government should strengthen its support
for green innovation activities of foreign-invested enterprises to reduce
the risk of R&D and innovation. The third is expanding the degree of
openness to attract high-quality foreign-invested enterprises. The fourth
is the government can make a negative list of FDI, include more
polluting industries in the negative list, and guide FDI to clean
industries. The fifth is paying attention to FDI regional differences
and promoting FDI regional synergistic development. Finally,
innovation support for foreign-invested enterprises in the east and
central regions should be strengthened, tax incentives should be
increased, and environmental subsidies should be provided for
foreign-invested enterprises in the West.
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