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This study expands on the impact of local government environmental regulation on

enterprise environmental protection investment. Furthermore, it analyzes the influence

promotion pressure of officials has on the scale of enterprise environmental investment.

The results show that the environmental protection investment of companies in China

is generally insufficient. The attitude of companies toward environmental protection is

passive under the policy regulation. The environmental supervision of the government

is also still at a low level. Both of these observations are far from the intentions of

the government. There is a U-shaped relationship between the pressure of official

promotion and the scale of enterprise environmental protection investment. Only when

the pressure of official promotion exceeds a certain limit can it positively stimulate

enterprises to invest in environmental protection. Environmental regulation also exerts

a threshold effect on the environmental protection investment by enterprises. This

research provides a new way to understand the decision-making behavior of local

officials and the environmental protection responsibility of enterprises. This study provides

recommendations for improving the environment appraisal and government supervision

system in China.

Keywords: environmental regulation, environmental protection investment, green GDP, China, officials’ promotion

pressure

INTRODUCTION

Over the past 40 years of reform and opening up, the economy of China has realized sustainable
growth (1–4), with fiscal decentralization and strong incentive policies as some of the most
important reasons for this growth according to scholars. On the other hand, the behavior of officials
toward promoting competition also connives at the development models of high investment,
high expansion, high emission, and low efficiency at the cost of serious environmental pollution
and ecological destruction (5). Therefore, green transformation is indispensable. As the economic
cell of production, microenterprises are the backbone of the economic growth of China and, at
the same time, its main producer of environmental pollutants. However, due to the externality
of the ecological environment and the imbalance between pollution and protection, enterprises
lack sufficient motivation for environmental treatment. Therefore, the promotion of corporate
environmental governance fundamentally based on the internalization of environmental external
costs through laws, policies, and other regulatory methods is one of the most important ways to
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protect the environment (6, 7). In order to solve the problems
of high energy consumption and high pollution in the process
of urban economic development, China has put forward
the idea of “green development,” “beautiful China,” and
“ecological civilization,” with a strategy constructed for the
latter. Environmental protection performance should be
added to the performance assessment system and influence
the appointment and promotion of officials, for the sake of
alleviating the distortion of incentives the local governments
enacted that, in turn, influenced the environmental governance
behavior of enterprises. But does the inclusion of environmental
achievements really affect the promotion of local officials?
Can these promotion incentives positively improve corporate
environmental behavior? What is the impact of the intensity
of local government environmental regulation on corporate
environmental protection investment? This is of great practical
significance to the promotion and improvement of the
environment-friendly economic development of China. This
paper studies the impact of promotion incentives in official
environmental assessment and environmental regulation
intensity of local governments on the scale of environmental
protection investment by enterprises.

LITERATURE REVIEW AND HYPOTHESES

Environmental Regulation Intensity and
Environmental Protection Investment
The scarcity of environmental resources leads to the
contradiction between economic development and
environmental protection. At the same time, the nature of
public goods and the externality of environmental protection
give rise to the potential imbalance between pollution costs of
enterprises and governance benefits. Therefore, enterprises lack
motivation for environmental governance (8). Environmental
protection and ecological governance should be included in
the scope of government regulation, and internalizing external
costs through laws and policies is one of the most important
ways of promoting environmental governance practices (9). As a
special form of investment, the investment cycle of enterprises
in environmental protection is long, the economic benefit
is small, and the return on investment is low. All of these
characteristics run counter to the goals of pursuing profit
maximization (10). Therefore, the enterprises are reluctant to
invest in environmental protection. Most of their environmental
protection behaviors are passive reactions based on motivations
of compliance or gaining competitive advantages (11). As a
mandatory method of the government, whether environmental
regulation can actually promote increased investment in
environmental protection by enterprises has not reached a
unified conclusion in academic circles.

The pollution paradise hypothesis holds that the mandatory
environmental regulation policies of the government will
force enterprises to increase investment in environmental
protection and protect the environment, thus increasing the
production cost of enterprises and reducing their profits (12).
In order to avoid high-intensity environmental regulation

policies, enterprises then choose to set up factories in areas
with relatively weak regulation intensity. Governments in
different regions have different intensities in environmental
regulation on local enterprises; thus, the higher the intensity
of government environmental regulation is, the more
environmental governance costs enterprises are forced to
bear. In contrast, Porter hypothesis states that appropriate
environmental regulation will stimulate enterprises to increase
investment and technological innovation, break the inherent
mode of production and product structure, and promote
the carrying out of environmental protection investment by
enterprises. Not only can environmental regulation improve
production efficiency, but it can also help enterprises realize
the win-win situation involved in environmental and economic
development (13). However, the factor endowment hypothesis
also points out that environmental investment decisions
by enterprises are made after comparing the costs paid by
them and the benefits brought to them by complying with
environmental regulations (14). When the return brought
by environmental regulation is higher than the cost of
environmental compliance, strict environmental regulation
can promote investment in environmental protection. However,
if the cost of environmental compliance is so high that the
benefits of environmental regulation cannot compensate for the
cost, enterprises will be reluctant to take the initiative to invest
in environmental protection.

Although the above three hypotheses do not reach a
consensus on the relationship between environmental regulation
and corporate environmental investment, they all indicate
that the intensity of government environmental regulation has
an important impact on corporate environmental investment
behavior. Environmental regulation can encourage enterprises
to actively participate in environmental governance and invest
in environmental protection through promotion pressure.
However, excessive regulatory pressure may also lead to negative
behaviors, such as production reduction and factory relocation,
which is not conducive to environmental governance. Therefore,
if enterprises suffer from the external stress of environmental
regulation while lacking internal motivation, the investments
they make in environmental protection are likely to be the
result of tradeoffs between benefits and costs of complying with
environmental regulation (14).

When the environmental regulation intensity of the
government is at a low level, loose environmental regulation
will lead to low enthusiasm for environmental governance
and less environmental expenditure from enterprises (15).
Based on the consideration of maximizing economic benefits,
enterprises prefer to accept the punishment for violation
rather than actively increase their investment in environmental
protection after weighing the advantages and disadvantages of
actively investing in environmental protection and purchasing
environmental protection equipment to meet the pollution
emission standards. On the basis of a low level of environmental
regulation intensity, even if the environmental regulation
intensity increases, these regulations still cannot stimulate the
enterprises to invest in environmental protection. Obviously,
this is passive environmental governance. At this time, the
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environmental regulation intensity of the government has
reached a certain stage where effects on the scale of enterprise
environmental protection investment are diminishing. However,
when environmental regulation reaches a certain intensity,
the attitude enterprises have in response may change. The
elaboration of the environmental control policies and the
great effort to enforce the environmental law from the
government has progressed, the cost of environmental
pollution of enterprises has increased, and the gap between
the environmental taxes and fines paid and the amount
required for environmental investment is has gotten smaller
and smaller. Therefore, enterprises can no longer escape their
own pollution control problems. Enterprises will maintain
a high degree of compliance with environmental policies
and take the initiative to invest in environmental protection
until the pollutant discharge reaches the environmental
protection standard set by the government; no matter if
they do it out of compliance with requirements of legality
or as a means of showing goodwill to the government to
gain competitive advantages. In other words, the intensity
of government environmental regulation has an increasing
effect on the scale of enterprise environmental investment
(16). After reaching the inflection point, strong environmental
control by the government is not only conducive to reducing
pollutant emissions, but it can also stimulate the technological
innovation of polluters, generate industrial competitive
advantages, and even partially or completely compensate for
the environmental costs of enterprises. Therefore, setting
reasonable environmental policy standards and effectively
controlling the intensity of environmental regulation play
an important role in improving the level of environmental
protection investment of enterprises (17). Based on the above
analysis, the correlation between government environmental
regulation and enterprise environmental investment is not a
simple linear relationship, but a curved one. Based on this, this
paper proposes research hypothesis 1:

H1: There is a U-shaped relationship between the intensity
of government environmental regulation and corporate
investment in environmental protection.

Promotion Pressure of Officials and
Environmental Protection Investment
Scholars believe that the contradiction between the rapid
economic growth and resource consumption of China is
closely related to the assessment system of local officials
by the central government. Under the background of the
political centralization and fiscal decentralization of China,
the official promotion incentive of GDP growth is often the
core motivation for local officials to work hard. In order
to obtain political promotions, officials make full use of the
economic and administrative resources under their control
and pursue the rapid economic growth of the areas under
their jurisdiction. This kind of one-dimensional incentive with
GDP growth as the core motivation greatly encourages local
officials to provide special channels for enterprises with high
energy consumption and high pollution. As a result, they ignore

environmental quality, weakening their social responsibility
to fulfill environmental protection (18). But as the calls for
economic growth and environmental protection coordination
development are rising, the Chinese government has gradually
realized the problem with the traditional performance appraisal
system in the view of environmental governance, seeing that
the system distorts the direction of performance rewards.
The government needs to work quickly to establish a new
index system for performance evaluation, which should not
only consider regional GDP growth. The implementation of
environmental laws and regulations, pollution emission intensity,
environmental quality, and public satisfaction must be included
in the official performance assessment system. The one vote veto
system and accountability system should be used to strengthen
constraints on the environmental governance behavior of
officials and guide them in establishing a correct view of their
achievements. We have to change the past development path
that only sacrifices the environment for the sake of economic
growth (19).

Under the constraints of the new performance appraisal index,
local officials have to pay more attention to environmental
governance and investment and implement strict environmental
supervision for the purpose of promotion. This reform, however,
carries potential costs and its effectiveness remains to be
tested. On the one hand, the time lag of the implementation
of environmental protection assessment policy and the long-
term nature of environmental governance have a direct impact
on the promotion and incentive effects on officials, which
then affect the progress of environmental governance in
enterprises. In the early stage of the reform of the assessment
system, the weight of environmental protection assessment
will still be at a relatively low level, which would not
significantly improve the incentive intensity of officials or
effectively guide local officials to distribute equal attention
to economic growth and environmental governance. Thus,
local officials will still put more effort into promoting local
economic growth. In addition, due to the time lag in the
implementation of environmental protection assessment policies
and spillover of environmental quality, the effect of policy
implementation may not be immediate, so the environmental
investment of enterprises may still remain at a low level
in the early stages of improving environmental protection
assessment intensity. On the other hand, compared with
economic performance, which is easy to measure and has
obvious implementation effects, environmental performance
assessments of officials have greater subjectivity and potential
in terms of technical measurement and supervision; thus,
its policy effect may be greatly reduced. Therefore, only
when environmental protection assessment is strict enough
to compete with GDP assessment will the incentive intensity
of the new assessment increase significantly. If successful,
local officials will be more likely to reverse the traditional
development concept, pay attention to environmental protection,
and guide and urge enterprises within their jurisdiction to
actively invest in environmental protection to improve the
regional ecological environment. Therefore, the relationship
between official promotion pressure and enterprise investment
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in environmental protection may not be a simple linear
relationship, but a non-linear U-shaped one. Based on this, this
paper proposes research hypothesis 2:

H2: There is a U-shaped relationship between official
promotion pressure and enterprise investment in
environmental protection.

METHODOLOGY AND MEASUREMENT

Sample and Data Collection
This study selected Shanghai and Shenzhen A-share listed
companies from 2013 to 2017 as samples after eliminating
the companies with missing data, obtaining a panel data
of 355 companies. The data sources for the variables are
as follows: data on the amount of investment in corporate
environmental protection were collected from the Corporate
Social Responsibility Report, Sustainability Report, and
Corporate Environmental Report publicly disclosed by Shanghai
and Shenzhen Stock Exchange; data used to calculate green
GDP growth rate were from the China Statistical Yearbook on
Environment and China Statistical Yearbook; relevant data on
official promotion pressure were from the China City Statistical
Yearbook; the data on control variables were all from the China
Stock Market & Accounting Research (CSMAR) database.

Definition and Measurement
Environmental Protection Investment
This study used the amount of investment in environmental
protection announced by the listed companies to measure
investment in corporate environmental protection. In order to
eliminate the impact of the size of the enterprises, the scale
of investment in corporate environmental protection of the
listed companies was measured by the ratio of the amount
of environmental investment of the listed companies to the
arithmetic average of total assets at the beginning and end of
the year. The study assumed that the larger the ratio, the larger
the scale of investment in corporate environmental protection of
listed companies.

Environmental Regulation (Reg)
This study used the ratio of total investment in pollution
control to total industrial output value for the measurement of
environmental regulation. The reasons were as follows: First, one
of the important manifestations of the intensity of environmental
regulation is whether the investment in pollution control
and environmental protection of enterprises has increased.
Accordingly, it is reasonable to use the amount of investment in
industrial pollution control to measure environmental regulation
intensity. Second, considering the differences between different
enterprises in terms of size and business performance, we used
the ratio of environmental protection investment to the total
output value of enterprises for the elimination of the interference
caused by enterprise size. Thus, this study made two inferences:
the higher the ratio of industrial pollution control investment
to gross industrial product, the stronger the environmental
regulation intensity; the higher the ratio of industrial pollution

control investment to the total industrial output value, the
stronger the environmental regulation intensity.

Promotion Pressure Index of Officials (Ps)
This index applied in this study was used by Qian and Cao (20) to
calculate the promotion pressure index of officials. Therefore, this
study examined the promotion pressure of officials from three
aspects: the green GDP growth rate, unemployment rate, and
fiscal surplus of the province where the companies are located;
which are also the main concerns of local governments. The
resource consumption cost in the formula was measured by
the actual gross industrial output value of each province. The
environmental loss cost wasmeasured by the sum of the pollution
loss value per unit of three wastes multiplied by the emissions of
three wastes in each province. The data comes from the China
Green National Accounting Study Report. For the green GDP
growth rate and fiscal surplus, the value 1 was assigned to indices
greater than the weighted average value of the year; otherwise,
the value was 0. Finally, the three index values were added up to
get the promotion pressure index of officials. Ps could range from
0 to 3; the higher the Ps, the greater the promotion pressure of
officials. Combined with the actual assessment rules of the local
governments, we used the one-period lag of these variables as the
level of promotion pressure of officials receive in t based on the
performance level of officials in t-1.

Control Variables
Referring to previous research, other external factors such
as operating risk, solvency, and business performance were
controlled as they could affect the investment in corporate
environmental protection. This study controlled the financial
leverage (Lev), operating cash flow (Flow), and operating income
(Income) of the enterprise. Through data analysis, we saw
that multicollinearity was not a significant issue between these
control variables.

Regression Model
The following equation describes the basic structural model
of analysis:

EPIit = ωi + γt + α1Regit + α2Reg
2
it + α3Controlit

+

∑

m

λmCompanym +

∑

n

ϕnYearn + εit (1)

EPIit = ωi + γt + β1Psit + β2Ps
2
it + β3Controlit

+

∑

m

λmCompanym +

∑

n

ϕnYearn + εit (2)

Equation (1) represents the relationship between environmental
protection investment and environmental regulation. Equation
(2) represents the relationship between environmental protection
investment and the promotion pressure index of officials. The
control represents financial leverage, operating cash flow, and
operating income of the enterprise, i represents company, t
represents time, ωi represents the fixed effect of company, and
γt represents the fixed effect of time trends.
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TABLE 1 | Descriptive statistics.

Variable Unit Min. Max. Mean SD

EPI % 0.0042 6.7100 0.9400 0.0103

Reg % 0.0002 0.0077 0.0011 0.0012

Ps – 0 3 1.2600 0.8960

Lev % 0.1063 1.3447 0.5096 0.1955

Flow Million −50.5350 265,000 4,276.7852 21,556.5000

Income Million 394.2200 2,018,883 38,925.7108 176,212.2673

All monetary values are in millions of RMB.

RESULTS

Descriptive Statistics
Table 1 presents the descriptive statistics of the variables in
this study. Descriptive statistics showed that the enthusiasm of
Chinese enterprises for investing in environmental protection is
not high and a general underinvestment in environmental
protection. Table 1 indicates that the enforcement of
environmental regulation is still at a low level in China, far
from the level that would encourage companies to take initiative
investments in environmental protection.

In order to investigate the impact of environmental regulation
intensity and the promotion pressure of officials on enterprise
environmental protection investment, the regression results are
shown in Table 2. As shown in Table 2, the coefficient of
Reg is −0.075, and the coefficient of Reg2 is 0.223, which is
significant at the level of 1%. This shows that there is also a non-
linear U-curve relationship between environmental regulation
intensity and environmental protection investment. At the
same time, the coefficient between enterprise environmental
protection investment and Reg is negative, which indicates that,
before the inflection point, the low intensity of environmental
regulation has a negative impact on enterprise environmental
protection investment. Combined with the current situation of
generally insufficient environmental protection investment in
the listed Chinese companies, we can judge that the intensity
of the environmental regulation of the Chinese government
is still on the left side of the inflection point of the U-
curve. When the intensity of environmental regulation is low,
the cost of active environmental protection investment will
likely be higher than the fine and environmental taxes paid
by enterprises. Enterprises prefer to pay fines rather than
invest in environmental protection. At this time, the increase
of the intensity of environmental regulation cannot play a
role in promoting the environmental protection investment
of enterprises. However, when the intensity of environmental
regulation increases beyond the inflection point and enterprises
cannot bear the environmental pollution fines and taxes,
they begin to take the initiative to invest in environmental
protection to promote the pollutant emission standards.With the
increasingly stringent requirements of environmental regulation
on environmental protection standards, enterprises invest more
and more in environmental protection. The empirical results
show that the relationship between environmental regulation

TABLE 2 | Results of regression analysis.

Variables EPI

Reg −0.075

Reg2 0.223***

Ps −0.148

Ps2 0.127**

Lev −0.071 −0.003

Flow −0.099 0.002

Income −0.066 0.001

R2 0.045 0.013

F-values 10.944*** 5.432**

N 355 355

***P < 0.01, **P < 0.05.

and environmental protection investment is U-shaped, with an
obvious interval effect. So, hypothesis 1 is verified.

As shown in Table 2, the coefficient of Ps is −0.148, and
the coefficient of Ps2 is 0.127, which is significant at the
level of 5%. This shows that the relationship between official
promotion pressure and enterprise environmental protection
investment is not a simple linear relationship, but a U-curve
relationship, which verifies the judgment of this paper; that
is, there is an inflection point between official promotion
pressure and enterprise environmental protection investment
behavior. Before the inflection point, GDP assessment still
occupies a larger weight in the official performance assessment,
and the lower environmental assessment weight cannot
significantly improve the incentive intensity for officials. The
attention local officials give to environmental governance
still paves the way to economic growth. At this time, the
promotion pressure of officials has a negative impact on
enterprise environmental protection investment behavior,
and the initiative of enterprises to carry out environmental
protection investment behavior is not strong. After the inflection
point, with the improvement of environmental performance
appraisal standards and the further increase of promotion
pressure of officials, officials are likely to gradually pay more
attention to environmental protection out of the desire for
promotion, which has a positive impact on the scale of
environmental protection investment of enterprises. Hypothesis
2 is verified.

CONCLUSIONS AND DISCUSSION

The conclusions and discussion are as follows: First,
there is a U-shaped relationship between the intensity of
environmental regulation and the scale of environmental
protection investment; so, there is an interval effect. When the
intensity of environmental regulation is low, the supervision
is not strict or the punishment for violation is low. Most
enterprises prefer to accept punishment for environmental
pollution rather than actively invest in environmental
protection. However, as the supervision of government
gradually standardizes and exceeds the inflection point,
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enterprises weigh the pros and cons; concluding that it
is better to take the initiative to invest in environmental
protection to reduce emissions of pollutants than to pay fines for
punishment. Therefore, enterprises begin to increase the scale
of environmental protection investment. Second, there is a U-
shaped relationship between the promotion pressure of officials
and the scale of environmental protection investment. With
the environmental performance appraisal standards improving
and the promotion pressure of local officials increasing, the
effective performance appraisal and promotion incentive
system of the central government for local officials will play a
positive guiding role in the policy selection and implementation
of local governments. It is feasible to bring environmental
performance into official performance appraisal and carry
out appropriate promotion incentives to improve regional
environmental governance.

This paper draws three policy implications: First, strengthen
the enforcement of government environmental control. This
paper finds that the intensity of government environmental
regulation and the scale of enterprise environmental protection
investment are at a low level. Therefore, environmental policies,
protection laws, and regulations are the main driving forces
to solve the environmental problems of enterprises. On the
one hand, the government should improve environmental
protection policies and laws, speed up the establishment
of legal system and policy guidance to regulate the green
production of enterprises, and strengthen the mandatory
environmental regulation of the government. On the other hand,
we should strengthen the supervision and implementation of
environmental protection.

Second, improve the performance appraisal system of
local officials. This study shows that, when the promotion
pressure of local officials reaches a certain level, the effective
performance appraisal and promotion incentive system of
the central government for local officials begin to play a
positive role in guiding the policy choice and implementation
of local government. Therefore, we should emphasize the
importance of green performance appraisal, improve the
design of promotion incentive systems for local government
officials, bring the content of ecological environment protection
and green development efficiency into the scope of official
performance appraisal, and build an official performance
appraisal system that coordinates economy and environment.

When the environment is well protected can the local economy
achieve high-quality development.

Third, encourage enterprises to actively invest in
environmental protection technology. Environmental regulation
intensity can ensure a win-win situation for the economy
and the environment, as it not only effectively reduces the
waste of resources and protect the ecological environment,
but also promotes technological innovation, reduction of
environmental compliance costs, and improvement of the
industry competitiveness within these enterprises. Enterprises
are willing to take the initiative to invest in environmental
protection and technological innovation, which is also a key
factor in solving the problem of environmental pollution in
China. Enterprises should realize the long-term social and

environmental benefits of environmental protection investment,
establish the awareness of environmental protection, actively
carry out environmental protection investment, develop green
technology, and drive the green and high-quality development
of enterprises.
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