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Abstract
Management of economic growth targets is a universal measure employed by worldwide governments
for macroeconomic regulation, as well as an important mechanism for central governments to motivate
local governments and officials. This paper extracted panel data on annual economic growth targets and
environmental regulation indicators from government work reports (2009–2016) of 284 China’s
prefecture-level cities to empirically investigate the impact of economic growth targets set by
governments of prefecture-level cities on the environmental regulation intensity. The study concludes that
an increase in economic growth targets significantly weakens the intensity of environmental regulation.
The conclusion still holds true after robustness tests by changing measurement variables, regression
samples and conducting endogenous tests. This also corroborates that empirical results in this study are
robust. The underlying reason for the inhibitory effect may be that local governments to achieve
economic growth targets prefer less stringent environmental regulations so as to expand outputs in the
short term, mainly by increasing the proportion of secondary industry in GDP, land transfer area and fixed
asset investment. Further research in this paper also finds that the negative effect of a local government’s
annual economic growth target on environmental regulation intensity only exists in cities with low
economic development levels and low openness to the outside world.

Introduction
The increasingly serious ecological and environmental problems greatly hinder the future development of
human beings. It is a common aspiration of mankind to maintain a pleasant living environment with blue
sky, green land, green mountains and clean water. As the world's largest developing country, China has
created an unprecedented miracle in economic growth over the past four decades. However, nowadays it
is confronted with a bottleneck for high-quality economic development as a result of the increasingly
serious ecological damage and environmental pollution, which requires China to strengthen
environmental regulation. Environmental regulation is an important constituent of social regulation.
Governments regulate economic activities of enterprises and other entities by formulating corresponding
environmental policies and measures to achieve the goal of maintaining a coordinated development of
environment and economy.
China's environmental regulation is closely related to its administrative systems, mechanisms, policies,
and other factors. Economic growth target management is one of such typical systems and mechanisms.
It is a major means of motivating local governments and officials and has played a critical role in the
process of China's rapid economic growth for more than four decades. Moreover, it runs through the entire
political system in China, applied by Party committees, administrative departments, and all levels of
government from top to bottom, which has become an important phenomenon in the process of China's
macroeconomic growth. In fact, the phenomenon of economic growth target management is universal
around the world rather than exclusive to China. Globally, at least 49 economies have announced their
economic growth targets since 1950 (Xu and Liu 2017), including developed countries such as Germany,
the United Kingdom (the UK), Japan, South Korea, and developing countries such as China and India.
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Regarding goals as a core element in its government performance management system (Halpern 2015),
the UK sets and implements various top-down policy objectives.
Among the countries that enforce the economic growth target management system, China is the most
determined that always proactively proposes its economic growth targets and reliably boosts its
economy. In China, governments at all levels announce economic growth targets in reports of the Party
Congress, outlines of development planning and government work reports. Such announced targets
restrict and deeply affect behaviors of local governments and officials. In the context of “political
centralization and economic decentralization”, GDP growth rate is still the main assessment of local
governments and officials. To achieve growth targets, governments at all levels use all their powers and
resources to foster economic growth. Environmental regulation is an important means of guiding or
allocating various elements to certain industries or economic activities (Xu et al. 2018; Liu et al. 2019). Xu
and Liu (2017) used data from 49 economies, including China that have consistently or regularly
announced economic growth targets. Their empirical research found that the announced economic
growth targets and subsequent economic growth rates were positively correlated. On average, when the
economic growth target changes by 1%, its corresponding subsequent economic growth rate also
changes by about 1%.
In the performance appraisal and incentive system that includes economic growth target management,
local governments often pay attention to short-term economic effects, and deeply intervene in regional
economic and social activities by decentralized management of economy, society, ecology, and culture.
Intervention includes changing the intensity of local environmental regulations, which generally has
adverse effects on the environment. Li and Chen (2019) pointed out that polluting enterprises with higher
industrial outputs, larger total taxes and more employees contributed more to local economy as well as
local officials’ performance and had stronger bargaining power upon the implementation of
environmental regulations by governments, so that the enterprises could be exempt from strict
environmental regulations. These indicated that constraints of economic growth goals may have an
impact on the degree of environmental regulation stringency of local governments. Therefore, this paper
focusing on the effect of economic growth targets on the degree of environmental regulation stringency
attempts to solve the following questions: (1) Do economic growth targets weaken environmental
regulation stringency? (2) If a negative effect exists, does it have heterogeneity? (3) What is the internal
mechanism of the effect? In order to empirically test these problems, this paper collects data from more
than 2000 government work reports of 284 prefecture-level cities in China ranging from 2009 to 2016.
This paper extracts data on government economic growth targets, constructs the environmental
regulation stringency index, empirically tests the impact of local economic growth targets on the degree
of environmental regulation stringency, analyzes a mechanism, and conducts heterogeneity analysis. It is
found that every 1% increase in economic growth targets will reduce the degree of environmental
regulation stringency by approximately 0.19%. This paper further points out that local governments
targeting economic growth tend to weaken environmental regulation stringency, so as to expand outputs
in the short term, specifically to increase the proportion of the secondary industry in GDP, land transfer
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area and investment in fixed assets. This paper finds that the impact of local economic growth targets on
environmental regulation stringency only exists in areas with underdeveloped economy or low openness.
Compared with previous studies, this paper may have innovations and contributions in the following
aspects. First, this article regards the management of economic growth targets as an important system
for restraining and motivating local governments and officials, and analyzes its effect on local
governments’ environmental regulations and its further effect on the environmental regulation intensity.
When analyzing local governments and officials’ impact on environmental regulation, both the
environmental federalism Literature (Oates and Schwab 1988; Oates 1999; Kunce and Shogren 2005; Lai
2013), and the official “Promotion Tournament” Literature (Besley and Case 1995;Tung and Cho 2001;
Zhang et al. 2020; Chen and Gao 2020) emphasized that local governments and officials tended to “race
to the bottom”. That is, they continuously weakened environment regulation intensity in order to achieve
rapid economic growth. Nevertheless, their studies lacked the analysis on economic growth target
management.In effect, as a crucial mechanism that constrains and motivates local governments and
officials, management of economic growth targets changes the degree of environmental regulation
intensity by affecting environmental regulation behaviors of local governments and officials.
Second, from the perspectives of economic growth target management and local officials’ promotion and
incentives, this paper discusses the relationship between economic growth target management and
environmental regulation, providing a new perspective for the study of environmental regulation, and
introducing the literature of economic growth target management to the field of environmental
economics. Although many scholars have recently carried out research on the management of economic
growth objectives, most of them focused on the formulation of economic growth goals (Ma 2013; Xu and
Liang 2014; Yu and Yang 2017; Wang and Huang 2019; Li and Liu 2019), or the impact of economic
growth goals on economic growth (Xu and Gao 2015; Xu and Liu 2017; Xu et al. 2018). Rarely have they
investigated the impact of economic growth goals on non-economic growth areas and working
mechanisms.
Third, despite the fact that a large amount of literature has noted that the assessment and evaluation
mechanism of GDP supremacy is the direct reason for many local governments and officials’ behaviors,
most previous studies measured motivation and incentives of local governments and officials based on
the tenure, age and promotion of officials (Zhou et al. 2017; Wang et al. 2018; Zhang and Chen 2018; Jin
And Shen 2019). This paper attempts to take economic growth targets set by local governments as a new
measurement to characterize local governments and officials’ responses to assessment by superior
governments. This new measurement can comprehensively reflect drivers of local officials’ behaviors. In
addition, among various indicators to measure the degree of environmental regulation intensity, most are
based on post extrapolation (Gray and Deily 1996; Laplante and Rilstone 1996; Dasgupta et al. 2001;
Zeng 2008; Rubashkina 2015; Zhou et al. 2017). Following the procedure employed by Chen et al. (2018),
this paper collected government work reports and measured the degree of environmental regulation
intensity by using the proportion of sentences containing environmental words to comprehensively
investigate environmental regulation of 284 Chinese prefecture-level cities. This quantitative measure, a
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pre-analysis indicator is seldom used in environmental regulation intensity research and its relevant
research is still at the exploratory stage.
The follow-up structure of this paper is as follows: the second part reviews extant research and presents a
theoretical hypothesis; the third part establishes a model and elaborates on data collected; the fourth part
conducts an empirical analysis; the fifth part discusses and analyzes possible mechanisms; the sixth part
introduces heterogeneity tests; the last part is the conclusion of this study.

Literature Review And Theoretical Hypothesis
Environmental pollution has negative externalities and needs control by the government's environmental
regulation. Environmental regulation refers to the series of regulations and policies as well as behavior
standards stipulated by governments to manage, control and interfere enterprise production and
operation in order to solve environmental problems and implement environmental protection
strategies(Bo et al. 2018). It includes formulating and enforcing environmental regulations and policies,
and adopting protective measures. Generally, there are two major environmental regulation methods:
Command-and-Control and Incentive-Based (Oates et al. 1989). Stavins (2007) pointed out that there was
no fixed government intervention model or independent regulation tool for environmental regulation, so
that market-based and Command-and-Control environmental regulation tools could play a role.
Environmental regulation stringency can be an indicator judging the degree of importance local
governments attach to environmental protection or the efforts they made to protect the environment, but
it is noteworthy that the degree of environmental regulation stringency is difficult to measure in empirical
analysis. Busse (2004) and Lu (2009) stated that many empirical studies were limited due to the difficulty
in obtaining data relevant to environmental regulation stringency and the low data quality. Different
indicators are used by different scholars. For example, Gray and Deily (1996), Laplante and Rilstone
(1996) chose the number of inspections as the index of environmental regulation, while Dasgupta et al.
(2001) used the pollution tax instead. Tu (2019) took the energy intensity index as the proxy variable to
measure the degree of environmental regulation stringency and used the ratio of total energy
consumption to total cement output as an indicator when studying environmental regulation issues in the
cement manufacturing industry. Liu (2019) measured the degree of environmental regulation stringency
by using the ratio of the investment in industrial pollution control to the industrial added value. Yana
Rubashkina（2015）used data on Pollution Abatement and Control Expenditures (PACE) as a proxy for
environmental regulation. Yi et al. (2017) employed the percentage of industrial SO2 emissions to
standards in a city to measure the degree of environmental regulation stringency and the effectiveness of
regulation enforcement in a city. The above indicators are often inferred after facts. That is, the degree of
environmental regulation stringency is judged after the occurrence of behaviors such as sewage
discharge and inferred based on the results of the behaviors. However, market entities generally use the
intensity of environmental regulation as constraints for their future actions and behaviors related to
pollution. It is obvious that the above-mentioned indicators fail to satisfy such requirements of the market
entities. Referring to the practice of Chen et al. (2018), this paper adopts a more cutting-edge approach to
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measure environmental regulation by using the proportion of sentences that contain environmental
protection words. A comprehensive analysis is conducted to the manually collected data on municipal
government work reports from 284 prefecture-level cities in China from 2009 to 2016. Government work
reports are published before a new year. Accordingly, the approach used in this study is pre-evaluation
and market entities can infer environmental regulation stringency in a new year based on the discussion
on ecological environment in government work reports and make behavioral decisions.
The environmental regulation intensity affects not only environmental pollution but also economic
growth that is closely related to attitudes and behaviors of governments. Yu et al. (2020) having analyzed
China's provincial panel data dated from 2008 to 2018 observed that there was a long-term dynamic
relationship between environmental regulation and economic growth. Less stringent environmental
regulation can rapidly increase economic growth at least in the short run (Zhang 2005; Huang et al.
2012). Extensive research found that competition for GDP among local governments would result in weak
environmental regulation stringency (Oates and Schwab 1988; Zhang 2005; Li et al. 2014; Zhang and Pan
2020). Moreover, scholars have noticed that the assessment and evaluation mechanism of GDP
supremacy has been the direct motive for behaviors of many local governments and officials for a long
time. However, most of the previous studies measured the motivation and incentive of local governments
and officials based on the tenure, age and promotion of officials (Zhou et al. 2017; Wang et al. 2018;
Zhang and Chen 2018; Jin and Shen 2019). Few studies have been done on economic growth target
management, an important means of stimulating and restraining officials. Recently, a series of studies
focused on the economic growth target management that Chinese governments enforced for economic
development (Xu and Gao 2015; Xu and Liu 2017; Yu and Pan 2019). Governments at all levels formulate
clear economic growth goals in five-year plans for national economic and social development as well as
government work reports to guide economic construction in their districts. Economic growth targets are
not only a critical means for Chinese governments at higher levels to motivate and manage officials in
lower echelon (Wang and Wang 2009; Zhou et al. 2015), but also a major tool for local officials to achieve
more economic and financial benefits and demonstrate positive information such as their capabilities
and loyalties to higher authorities.
Literature on management of economic growth targets is essentially a continuation of the "Official
Promotion Tournament" theory. Since the reform and opening up, China has reformed the cadre and
personnel system and established an effective incentive mechanism for the evaluation and promotion of
local officials. The measurable "View of Political Achievements" based on local economic development
provides driving force for China's economic development. Zhang (2005) emphasized the importance of
"Competing for Growth" in understanding China's economic growth. Referring to the definition of
tournament, Zhou (2007) put forward the concept of "Promotion Tournament" and discussed its
significance in understanding China's rapid economic growth and various unique problems. However, this
study mainly emphasized the horizontal competition among local officials but ignored the "Vertical
Competition" of the officials themselves. Problems still persist. For example, how do local officials set and
achieve economic growth goals that are in agreement with the targets set by the central government and
that can make them stand out from their counterparts? Through an empirical analysis on the influence of
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the provincial governors’ promotion incentives on the level of provincial economic growth targets, Ma
(2013) concluded that the relationship between the tenure of officials and the level of economic growth
targets is U-shaped and that locally promoted officials tended to set higher economic growth targets.
Zhou et al. (2015) examined the "layer by layer increase" phenomenon of economic growth targets from
the central government to grassroots governments and revealed that this phenomenon was closely
related to promotion incentives of local officials. Xu and Liang (2014) observed that when the central
government turned to adjust the regional economic pattern and adopted a wide range of economic
policies in favor of underdeveloped areas, the local governments in developed regions would strategically
lower economic growth targets.
In fact, economic growth targets impose constraints and pressures on officials. Local governments
establish economic growth targets based on three primary factors (Wang and Huang 2019). First, targets
directly reflect the will of government leaders. “Economic Decentralization" allows local officials to have
moderate authority for self-decision as well as action, and a better understanding of the actual situation
of the locality (Ma 2013; Yu and Yang 2017). Second, target establishment also mirrors the will of senior
governments to a certain extent. In the framework of “Political Centralization”, local officials have to
respond to targets and tasks assigned by senior governments that take control of these officials’ political
future, leading to the phenomenon of "Layer by Layer Increase" (Zhou et al. 2015; Li et al. 2019). Li and
Liu (2019) proposed that senior officials used economic growth targets to express the significance of
economic growth and motivate their subordinates in tournament. Third, target setting is also affected by
other areas of the same level. Under the governance mode of promotion tournament, there is fierce
horizontal competition among local officials (Fu and Qiao 2011; Huang et al. 2015). Governments led by
the same senior government take strategies of their counterparts into account when formulating local
economic growth targets. That is, there is an interaction between targets of regions at the same level.
According to existing research, governments’ economic growth targets do effectively promote economic
growth (Xu and Gao 2015; Sun and Liu 2016; Xu and Liu 2017), given that governments are authorized to
freely allocate various resources, such as financial funds, land, and state-owned enterprises, and are
capable to make good use of various means and tools to achieve the targets. Environmental regulation is
one of the significant means. Generally, local governments enjoy certain autonomy in their environmental
policies. In the assessment system with GDP as the core, local governments create economic growth by
encouraging investment at the cost of environmental destruction. Many scholars focused on the regional
competition in environmental policies (regulations). Millimet (2003) proposed that there was a horizontal
strategic interaction among local governments in the United States. In the resource competition mode,
local governments may use more than one means to attract enterprises, which induces strategic
interaction between policy instruments. Yang et al. (2008) believed that under the current concept of
political performance, local governments competed in environmental policies. That is, when one province
reduced environmental standards, other provinces would also decrease their standards. Li and Shen
(2008) held similar views and emphasized that Chinese local governments’ decision on pollution control
has obvious strategic characteristics that pollution levels of a region and its neighboring areas are
positively correlated. This phenomenon is called "race to the bottom" proposed by environmental
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federalism. Local governments with limited financial resources find it difficult to provide a better
infrastructure and institutional environment and to compete against their counterparts that have
comparable strength. Therefore, the governments employ unconventional means of competition such as
lowering environmental and safety standards to attract investment (Oates and Schwab 1988; Zhang
2005), resulting in environmental deterioration and frequent environmental accidents (Li 2009). Li et al.
(2014) proposed that under the performance appraisal mechanism in which economic growth was the
core competition goal, local governments tended to sacrifice ecological environment to gain short-term
economic benefits. Specifically, they raced to decline the level of environmental regulation, giving rise to
weak coordination between regional economy and environment. Such behavior was like drinking poison
to quench thirst. Qin and Shen (2020) believed that competition among local governments under the
influence of environmental regulation has weakened the stimulation to total factor productivity (TFP). In
addition, governments tend to sacrifice environmental quality for economic benefits. Wang and Feng
(2014) found that strengthening environmental regulation indeed led to the decline of some economic
indicators in the short term and a certain negative impact, which was out of favor with local governments.
Wang et al. (2020) further pointed out that environmental regulation could inhibit social employment in
the short term but promoted social employment in the long term. In the GDP-oriented performance
appraisal system, the government concentrates more attention to short-term employment.
In relation to government goals, Hong et al. (2019) proposed the asymmetric incentive mechanism in
which local government officials gave priority to economic growth goals over environmental quality.
Zhang and Pan (2020) examined the theoretical connection between China's environmental goals and
GDP growth goals. Their study regarding environmental protection and economic development as China’s
competition task concluded that environmental goals constrained GDP growth goals, and that this
negative correlation was weakened by relative pollutant emission efficiency. Furthermore, some articles
pointed out that officials at different positions had distinct impact on resource depletion and urban
environmental pollution. Municipal Party committee secretaries had a greater dynamic effect on
environmental pollution than mayors, and had more robust effect (Zhang et al., 2017).
To sum up, the following hypothesis is put forward:
Hypothesis: The improvement of local economic growth targets significantly reduces the degree of
environmental regulation stringency.

Data And Model
Empirical model setting
In order to test the impact of economic growth targets on the degree of environmental regulation
stringency, the following regression equation is set: see equation 1 in the supplementary files.
where i denotes the city and t is the year. Renv denotes the index of environmental regulation stringency,
and target is the economic growth target of a city. Taking account of the lag of the social impact of the
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government's economic policies, this paper refers to the practices of Wang et al. (2020) and Ren and
Matsumoto(2020) to examine the effect of lag period of independent variables on dependent variables.
On this basis, we further take the lag phase of the economic growth target as an independent variable. X
denotes other control variables, and ε is a random disturbance term. When the regression of equation (1)
was carried out, the fixed effect model was adopted for estimation.
The coefficient β is the regression coefficient of the greatest concern in this paper. Its symbol and
magnitude measure the impact of economic growth targets on the environmental regulation intensity. If
the coefficient β is significantly greater than 0, an increase in economic growth targets leads to more
stringent environmental regulation in the region. If the coefficient is significantly less than 0, an increase
in economic growth targets leads to less stringent environmental regulation. If the coefficient is neither
significantly greater nor less than 0, economic growth targets has no effect on regional environmental
regulation. If the hypothesis in this paper is correct, the coefficient is significantly less than 0.
Data
This article sampled China's prefecture-level cities, and the sample ranges from 2009 to 2016. Among
them, the number of prefecture-level cities from 2009 to 2010 was 282, and the number of prefecture-level
cities from 2011 to 2016 was 284.
The environmental regulation intensity index (Renv) is the dependent variable. Following a procedure
adapted from Chen et al. (2018), this paper measures environmental regulation intensity with the
proportion of sentences that contain environmental words, and obtains relevant data by manually
collecting work reports of municipal governments in China. From the work reports, we select all of the
sentences that contain one or more keywords such as environment (huanjing), energy consumption
(nenghao), pollution (wuran), emission reduction (jianpai), and environmental protection (huanbao) as
environment-related sentences.
A core independent variable is the economic growth target (target). Following the procedure detailed in Li
et al. (2019) and Liu et al. (2019), this study employs the economic growth rate targets announced in
work reports of the prefecture-level city governments. Each city generally announces its targets for
economic growth rates approved by its people's congress at the beginning of each year. The economic
growth target data in this article are manually collected from two channels. One is the portal websites of
the People's governments of provinces and prefecture-level cities, the main source of government work
reports. The other is the prefecture-level city yearbooks where work reports are published marked as
"special publication". After collection, this article further processes the data on economic growth targets
as follows: targets that are explicit numbers or followed by modifiers such as "about", "around", "above",
"higher", "minimum", and "not less than", are counted using the referred numbers; for economic growth
target interval, a mean value is used.
In addition to core variables, this article takes a series of control variables into account in the empirical
regression. We select the following control variables: the real GDP per capita (lpgdp), proportion of retail
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sales of consumer goods in GDP (Rcum), and proportion of foreign direct investment (FDI) to GDP (Rfdi)
to measure the level of economic development, consumption power, and openness of a region
respectively. Research by Zhao et al. (2015) showed that changes in the industrial structure would bring
about changes in the driving force of economic growth. Therefore, we measure the industrial structure
(stru) by the proportion of the secondary industry in GDP. Wang (2014) found that urbanization was the
vital driving force for the stable and rapid development of China’s economy because urbanization as an
essential component of the national development strategy accelerated the transformation of economic
development mode. Consequently, this article regards urbanization as a control variable and measures it
by the ratio of the population in a municipal district to the total population of the city (Rub).The article
referring to the method adopted by Liu and Kong (2020) selects the logarithmic form of industrial sulfur
dioxide emissions (lSO2) as a control variable. The above data are from the "China City Statistical
Yearbook". Table 1 reports the descriptive statistics of main variables.
Table 1 Descriptive statistics of main variables.
Symbol

Variable name

Number of
samples

Mean

Standard
error

Minimum

Maximum

L.target

Economic growth target of
the previous period

1738

11.640

2.753

1.500

26.000

Renv

Environmental regulation
(logarithmic form)

2161

1.595

0.447

-1.079

2.733

lpgdp

Initial GDP per capita
(logarithmic form)

2156

10.466

0.717

8.3908

13.135

Rcum

Consumer goods retail
sales / GDP

2154

0.361

0.102

0.001

0.774

Rub

Urbanization rate

2159

35.335

36.723

4.370

100.000

Stru

Secondary industry output
value/GDP

2157

49.480

10.170

14.950

89.340

Rfdi

FDI/GDP

2041

0.290

0.268

0.000

1.945

lSO2

Industrial sulfur dioxide
emissions (logarithmic
form)

2084

11.187

1.577

0.693

14.569

Empirical Results
Benchmark result
Table 2 reports the baseline regression results based on the empirical equation (1). The coefficients on
economic growth targets in all five columns are significantly negative at the 1% level, which is consistent
with the theoretical hypothesis that an increase in local economic growth targets weakens environmental
regulation intensity. Specifically, column (1) of Table 2 has only one independent variable, the growth
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target variable whose coefficient is -0.261, statistically significant at the 1% level. Different control
variables are introduced in columns (2) to (5) where coefficients on economic growth targets are also
significantly negative at the 1% level. The economic growth target in column (5) is -0.188, which means
that for every 1% increase in the local economic growth target between 2009 and 2016, the level of
environmental regulatory intensity will descend by roughly 0.188%.
Table 2 Basic regression results.
(1)

(2)

(3)

(4)

(5)

L.target

-0.261***

-0.199***

-0.164***

-0.195***

(0.043)

(0.053)

(0.058)

(0.062)

(0.063)

lpgdp

0.257***

0.255***

0.234***

0.263***

(0.048)

(0.048)

(0.049)

(0.054)

Rcum

0.068

-0.147

-0.284

(0.229)

(0.264)

(0.266)

(0.274)

Rub

0.000

0.000

0.000

(0.000)

(0.000)

(0.000)

Stru

-0.006

-0.010***

(0.004)

(0.004)

(0.004)

Rfdi

11.460*

15.270**

(6.934)

(7.250)

lSO2

(0.006)

Dependent variable: Environmental
regulation intensity index (in
logarithmic form)
-0.188***

-0.222

-0.009**

(0.017)
Constant

1.043***

-1.561***

-1.100*

-0.709

-1.021*

(0.094)

(0.489)

(0.567)

(0.587)

(0.597)

N

1737

1726

1725

1649

1602

R2

0.025

0.046

0.047

0.055

0.057

Notes: (1) Numbers in parentheses are robust standard errors; (2) ***, ** and * denote that variables are
statistically significant at 1%, 5% and 10% respectively;(3) N is the number of observations and R2 is the
goodness of fit.
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Robustness test
Table 2 presents that higher economic growth targets weaken local environmental regulation intensity.
The paper adopts the following three approaches to examine robustness of the empirical results: to
transform core variables, transform regression sample and test for endogenous.
Transform core variables
Measures of environmental regulation intensity and economic growth target are transformed for
robustness tests. First, the measure of environmental regulation intensity is changed. The environmental
protection words per capita (logarithmic form) is used in column (1) of Table 3 to measure the
environmental regulation intensity. The regression coefficient on the core independent variable economic
growth target is -0.205 and passes the statistical test with a significance level of 1%. Column (2) includes
the ratio of environmental protection words to GDP (logarithmic form) as a proxy measure of
environmental regulation intensity. The coefficient on economic growth target is still significantly negative
at the 1% level. This is in accordance with the conclusion we draw from the results in Table 2. Though an
alternative indicator is adopted to measure the environmental regulation intensity, the conclusion that an
increase in economic growth targets reduces environmental regulation intensity still holds true.
Second, the measure of economic growth targets is changed. Column (3) of Table 3 uses the "average of
economic growth target indicators for two consecutive years" (logarithmic form) to measure economic
growth targets, and its coefficient is significantly negative at the 1% statistical level; column (4) adopts
the "average of the economic growth targets in three consecutive years" (logarithmic form) to measure
the economic growth target, and its coefficient is -0.928 and passes the statistical test with a significance
level at 1%. Though the measurement indicator of economic growth target is changed, the conclusion
that an increase in economic growth targets reduces environmental regulation intensity is still valid,
which is consistent with the theoretical hypothesis.
Table 3 Robustness Test I: Transform core variables
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(1)

(2)

(3)

(4)

Dependent
variable

Environmental
protection words per
capita (logarithmic
form)

Environmental
protection words
/GDP(logarithmic
form)

Environmental
Regulation intensity
Index (logarithmic form)

L.target

-0.205***

-0.205***

(0.063）

(0.063）

L.target2

-0.451***

(0.141)

L.target3

-0.928***

(0.265）
N

1602

1602

1742

1603

R2

0.051

0.161

0.05

0.056

Notes: (1) Numbers in parentheses are robust standard errors; (2) ***, ** and * denote that variables are
statistically significant at 1%, 5% and 10% respectively;(3) N is the number of observations and R2 is the
goodness of fit.
Transform regression sample
Data on economic growth targets is missing to different degrees in sampled prefecture-level cities. Only
37 cities reported economic growth targets each year during the period we are examining (2009-2016),
with a sample size of 592, accounting for 13.1%. The sample size of cities with partial available
economic growth target data is 3901, accounting for 86.3%; the growth target data of Jiamusi, Bijie and
Tongren is all missing, with a total sample size of 28, accounting for 0.62%.
Column (1) of Table 4 reports the regression results of a sample of cities with missing data on targets.
The regression coefficient on the economic growth target is -0.180 and statistically significant at the 1%
level. Column (2) further examines the samples of prefecture-level cities with 4 or more economic growth
targets. The results show that the regression coefficient on the economic growth target is -0.188,
statistically significant at the 1% level. There is almost no difference in the regression results of the cities
with missing growth target data. Column (3) examines a sample of cities with 6 or more economic growth
targets. The regression coefficient on the economic growth target is -0.178, also statistically significant at
the 1% level.
The above analysis demonstrates that regardless of sample ranges, results are still in accordance with
the theoretical hypothesis. From 2009 to 2016, the way China's local governments promote economic
growth will have a negative impact on environmental regulation intensity. Specifically, for every 1%
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increase in the economic growth target, the environmental regulation intensity index will significantly
decrease by about 0.18%.
Table 4 Robustness Test II: Transformation Sample
(1)

(2)

(3)

L.target

-0.180***

-0.188***

(0.065)

(0.063)

(0.063)

lpgdp

0.289***

0.263***

(0.056)

(0.054)

(0.054)

Rcum

-0.149

-0.222

(0.284)

(0.274)

(0.274)

Rub

0.000

0.000

(0.000)

(0.000)

(0.000)

Stru

-0.008*

-0.009**

(0.004)

(0.004)

(0.004)

Rfdi

14.100*

15.270**

(7.337)

(7.250)

(7.202)

lSO2

0.015

-0.006

(0.017)

(0.017)

(0.017)

Constant

-1.275**

-1.021*

(0.612)

(0.597)

(0.594)

N

1487

1602

1586

R2

0.058

0.057

0.059

Dependent variable: environmental regulation intensity index
(logarithmic form)
-0.178***

0.272***

-0.375

0.000

-0.011***

15.130**

-0.007

-0.913

Notes: (1) Numbers in parentheses are robust standard errors; (2) ***, ** and * denote that variables are
statistically significant at 1%, 5% and 10% respectively;(3) N is the number of observations and R2 is the
goodness of fit.
Endogenous
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The lag period of economic growth targets is taken into account in the regression model of this paper. We
believe that economic growth targets are established prior to environmental regulation behaviors.
Generally speaking, local governments weaken environmental regulation intensity to improve fixed asset
investment and land transfer areas so as to promote economic growth and achieve the established
growth targets. However, an endogenous problem cannot be ruled out because economic growth targets
may be established to assess the intensity of potential environmental regulations.
This article uses instrumental variables to investigate the above-mentioned endogenous problem.
Specifically, provincial economic growth targets are regarded as an instrumental variable of prefecturelevel economic growth targets (Liu et al. 2019; Yu et al. 2019), given that lower-level governments in China
under the system of official promotion tournaments tend to formulate economic growth targets higher
than those proposed by higher-level governments (Zhou et al. 2015), and that economic growth targets
set by higher-level governments are expected to be less affected by those set by lower-level governments.
Table 5 reports the two-stage IV estimation results with provincial economic growth targets as an
instrumental variable of prefecture-level economic growth targets. Column (2) reports the regression
results of the first stage. The regression coefficient on the instrumental variable, provincial economic
growth target is 0.308 and passes the statistical significance test of 1%. This suggests that there is a
significant positive correlation between economic growth targets and the instrumental variable. Column
(1) reports the basic results of the second stage, IV estimation. The regression coefficient on the growth
target is -0.280 and passes the statistical significance test of 5%. The above results implies that the
benchmark results of this article still exist when endogenity is taken into account, which corroborates the
robustness of the basic conclusions.
Table 5 Robustness test III: IV regression results
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(1)

(2)

Dependent variable

Environmental regulation intensity
index

Prefecture-level economic growth
target

(logarithmic form)

(logarithmic form)

Second stage regression
results

First stage regression results

Prefecture-level economic

-0.280**

growth targets
(Logarithmic form)

(0.134)

IV：Provincial economic

0.308***

growth targets
(Logarithmic form)

（0.099）

Constant

-1.100*

(0.600)

(0.244)

N

1602

1602

R2

0.466

0.184

-0.290

Notes: (1) Numbers in parentheses are robust standard errors; (2) ***, ** and * denote that variables are
statistically significant at 1%, 5% and 10% respectively;(3) N is the number of observations and R2 is the
goodness of fit.
Mechanism analysis
It can be concluded from the above empirical results that an increase in local economic growth targets
will significantly reduce environmental regulation intensity. In this part, we attempt to explore the
functional mechanism. We believe that the significant impact of economic growth targets on
environmental regulation intensity can be explained by that less stringent environmental regulation
promote outputs in the short term and increase economic growth. Obviously, less strict environmental
regulation can improve the proportion of the secondary industry in GDP, expand land transfer areas, and
increase the growth rate of fixed asset investment. These are important measures for economic growth in
the short term. In order to further verify this mechanism, the article uses the real GDP growth rate,
proportion of secondary industry added value in GDP, land transfer area and fixed asset investment
growth rate as dependent variables, and the environmental regulation intensity index as an independent
variable for empirical testing.
The column (1) of table 6 takes the real GDP growth rate (logarithmic form) as a dependent variable, and
the environmental regulation intensity index(logarithmic form) as an independent variable. The
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coefficiens on environmental regulation intensity (Renv) is negative, and at least are statistically
significant at 10%. The coefficients on environmental regulation intensity is -0.207. When the intensity of
environmental regulations is reduced by 1%, the real GDP growth rate will increase by 0.207%. This is an
important reason why an increase in economic growth targets leads to a drop in the environmental
regulation intensity. In order to achieve higher economic growth targets, local governments are more likely
to employ their power and resources to weaken environmental regulation intensity and achieve a
relatively high economic growth rate in the short term.
Table 6 Mechanism Discussion
(1)

(2)

(3)

(4)

real GDP
growth rate

added value of secondary
industry /GDP

area of land
transfer

growth rate of investment
in fixed assets

Renv

-0.207*

-0.891***

-0.054*

(0.117)

(0.188)

(0.030)

(0.039)

lpgdp

-6.039***

0.712**

0.153***

(0.202)

(0.325)

(0.048)

(0.079)

Rcum

-12.000***

-47.220***

-1.348***

(1.127)

(1.399)

(0.293)

(0.385)

Rub

0.000

-0.005**

0.000

(0.001)

(0.002)

(0.000)

(0.000)

Stru

0.179***

0.038***

0.011**

(0.015)

(0.004)

(0.005)

Rfdi

0.052

2.700***

0.213***

(0.316)

(0.503)

(0.076)

(0.123)

lSO2

-0.075

0.293***

0.072***

(0.064)

(0.102)

(0.015)

(0.023)

Constant

70.860***

57.020***

2.705***

(1.961)

（2.834)

-0.471

(0.826)

N

1970

1974

1713

1485

R2

0.611

0.434

0.223

0.056

-0.078**

-0.228***

-0.573

0.000

0.075

-0.058**

1.050

Notes: (1) Numbers in parentheses are robust standard errors; (2) ***, ** and * denote that variables are
statistically significant at 1%, 5% and 10% respectively;(3) N is the number of observations and R2 is the
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goodness of fit.
Under Chinese “political centralization and economic decentralization” system, local governments have
great authority to intervene in economic activities of market entities such as intervening in business
operation of state-owned enterprises and adjusting prices of minerals, energy as well as other resource
factors to significantly increase the second industrial outputs, thereby boosting economic growth. Lin
(2007) believed that China’s economic growth in recent decades has been driven mainly by capital and
land inputs with low interest rates and low prices of energy, resources and other factors. The
unreasonable factor price system was the root of China’s factor-driven economic growth model. Xu et al.
(2007) pointed out that competition among provincial officials has led local officials to vigorously
develop second industries to increase economic growth. For this reason, the column (2) of table 6 takes
the proportion of second industry added value to GDP as a dependent variable and the environmental
regulation intensity index as a core independent variable. Similarly, the coefficient on environmental
regulation intensity (Renv) is statistically significant at the 1% level, suggesting that less stringent
environmental regulation significantly increases the proportion of the secondary industry. Increasing the
proportion of the secondary industry can achieve high economic growth rates in the short term.
Land resources are the most basic production factor for economic development, and local governments
in China play a decisive role in the supply of industrial land. Local governments regard the efficient
allocation of industrial land as an important means of promoting local economic development and GDP
growth (Yang, 2020). Zhang et al. (2013) pointed out that as land was an important resource controlled
by local governments, local officials might tend to sell large amounts of land for the purpose of economic
development.
Stringent environmental regulation actually restricts the use of land resources by local governments,
which in turn affects the rate of local economic growth. Less stringent environmental regulation allows
local governments to utilize land resources for the construction of new projects, including projects that
cause pollution to the environment. From this perspective, the intensity of environmental regulations is
closely related to the area of land sold by local governments. Therefore, the article takes the area of land
transfer (logarithmic form) as a dependent variable and the environmental regulation intensity as a core
independent variable to further test the impact of the intensity of environmental regulations on the area of
land transfer (see column (3) of table 6). The coefficient on environmental regulation intensity (Renv) is
-0.054, statistically significant at the 10% level. These result suggests that less stringent environmental
regulation bring about an increase in the area of land for sale, thereby boosting economic growth. The
research by Hu and Lv (2019) found that raising economic growth targets remarkably expanded the area
of land transfer, in accord with our findings. Hence, it can be concluded that when local governments set
higher economic growth targets, they intentionally weaken environmental regulation stringency so as to
increase the area of land transfer within their jurisdiction and to achieve short-term expansion of outputs.
Fixed asset investment is the main driving force for China's economic growth. Economists such as the
Nobel Prize winner Krugman and Alwyn Young from the London School of Economics believed that
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China’s economic boom is not a miracle since its growth model is “high input and low efficiency”.
Although the GDP growth rate is high, the total factor growth rate is only 2% to 3%, equal to the long-term
total factor productivity in developed countries. When establishing high economic growth targets, Chinese
local governments have a strong internal driving force to increase fixed asset investment on a large scale
in order to achieve such economic growth targets. Liu et al. (2019) also argued that local governments
used their power and resources to increase investment in fixed assets so as to achieve economic growth
goals. However, environmental regulations restrict local governments' increase in fixed asset investment.
In order to improve the growth rate of fixed asset investment, local governments will intentionally weaken
the intensity of environmental regulations to be exempt from constraints on fixed investment increase.
From this perspective, the growth rate of local government's fixed investment is closely related to
environmental regulation intensity.
Therefore, the article takes the growth rate of fixed asset investment (logarithmic form) as a dependent
variable and the environmental regulation intensity as the core independent variable to further empirically
test the influence of environmental regulation intensity on fixed asset investment. The empirical test
results demonstrate that regardless whether control variables are added or not, the regression coefficients
on the degree of environmental regulation intensity (Renv) are statistically significant at the 5% level (see
column(4) of table 6), suggesting that weakened intensity of environmental regulations significantly
increase investment in fixed assets, which is consistent with the research results made by Oates and
Schwab (1988) and Zhang (2005). Hence, it can be concluded that local governments faced with high
economic growth targets intentionally weaken the intensity of environmental regulation, so as to increase
the fixed asset investment in the jurisdiction for short-term expansion of outputs.
Heterogeneity analysis
So far, the empirical test results of this article are consistent with the theoretical hypothesis expectations.
From 2009 to 2016, the increase in economic growth targets set by local governments significantly
reduces the degree of environmental regulation stringency. The purpose of weakening the intensity of
environmental regulations is to expand outputs in the short term, specifically to increase the proportion of
the secondary industry in GDP, the area of land transferred by the government, and investment in fixed
assets. This section will further explore whether there is heterogeneity for the effect of economic growth
targets on environmental regulation stringency under different conditions, aiming to further reveal the
underlying mechanism.
The heterogeneity of urban development
The degree of urban development is measured by real GDP per capita. According to the size of real GDP
per capita, samples are divided into two groups and regression is performed to both groups. Cities with a
real GDP per capita higher than the mean value are regarded as developed whereas those lower than the
mean value as less developed. Column (1) of Table 7 presents samples of less developed cities where the
regression coefficient on the economic growth target is -0.227 and statistically significant at the 5% level.
Column (2) of Table 7 shows samples of developed regions where the coefficient on the economic growth
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target is insignificant. The above results indicate that a fall in the degree of environmental regulation
stringency resulted from an increase in economic growth targets only occurs in underdeveloped areas.
Table 7 Analysis of Heterogeneity I: Degree of Urban Development.
（1）

（2）

Dependent variable: environmental regulation intensity index
(logarithmic form)
Underdeveloped area group

Developed area
group

L.target

-0.227**

(0.101)

(0.086)

lpgdp

0.197**

(0.089)

(0.092)

Rcum

-0.407

(0.360)

(0.495)

Rub

0.000

0.000

(0.000)

Stru

-0.006

(0.006)

(0.006)

Rfdi

16.170

(16.330)

(8.347)

lSO2

0.013

(0.024)

(0.026)

Constant

-0.692

(0.845)

(1.185)

N

752

850

R2

0.034

0.072

-0.060

0.316***

0.570

0.000

-0.008

16.230*

-0.038

-1.287

Notes: (1) Numbers in parentheses are robust standard errors; (2) ***, ** and * denote that variables are
statistically significant at 1%, 5% and 10% respectively;(3) N is the number of observations and R2 is the
goodness of fit.
The heterogeneity of openness
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The foreign direct investment (FDI) as a percentage of local GDP is used to measure a city’s openness to
the outside world. Samples are separated into two groups by comparing the proportion of FDI with the
mean value and regression analysis is performed to both groups. Column (1) of Table 8 presents samples
whose FDI proportion is greater than the average value, and their coefficient on the economic growth
target is statistically significant at the 1% level; column (2) shows samples whose FDI proportion is less
than or equal to the average value, and their coefficient on the economic growth target is insignificant.
Accordingly, the hypothesis that a rise in economic growth targets set by local governments induces less
stringent environmental regulations, only holds true in less open cities.
Table 8 Analysis of Heterogeneity II: Degree of Openness to the Outside World
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(1)

(2)

Dependent variable: environmental regulation intensity index
(logarithmic form)
Low openness group

High openness
group

L.target

-0.238***

（0.081）

（0.115）

lpgdp

0.193***

（0.073）

（0.108）

Rcum

-0.018

（0.334）

（0.764）

Rub

0.000

0.000

0.000

Stru

-0.008

（0.005）

（0.008）

Rfdi

0.064

（0.266）

（0.113）

lSO2

-0.011

(0.021)

(0.030)

Constant

-0.428

(0.742)

(1.311)

N

967

635

R2

0.052

0.095

0.065

0.334***

0.560

0.000

-0.018**

0.070

0.028

-1.301

Notes: (1) Numbers in parentheses are robust standard errors; (2) ***, ** and * denote that variables are
statistically significant at 1%, 5% and 10% respectively;(3) N is the number of observations and R2 is the
goodness of fit.
To sum up, by analyzing the heterogeneity of urban development and openness of the sampled cities, this
article observed that the negative effect economic growth targets on environmental regulation stringency
mainly exists in cities with relatively low-level economic development and relatively low-level openness. In
cities where economy is less developed and marketization of economic development is at a relatively low
level, local governments tend to more actively use various government resources and approaches
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including the environmental regulations emphasized in this article, to stimulate companies to expand
production capacity and to achieve high economic growth targets.

Conclusion And Review
Environmental regulation is a crucial means to deal with environmental pollution and achieve sustainable
economic and social development. For local governments, environmental regulation stringency is
influenced by environmental protection standards formulated by the central government, and also closely
related to the regulation enforcement by local governments. The management system of economic
growth targets is an important factor affecting the environmental regulation enforcement by local
governments. In the performance appraisal and incentive system that centers economic growth target
management, local governments often devote attention to the short-term economic benefits, and make
use of the decentralization of economic, social, ecological and cultural management to deeply intervene
in regional economic and social activities, including weakening the intensity of local environmental
regulation, so as to achieve rapid economic growth. From the perspective of the impact of economic
growth goals set by governments on economic and social development, this paper uses the 2009-2016
panel data of "China Urban Statistical Yearbook" and urban government work reports, constructs the
index of environmental regulation stringency, and empirically explore the impact of economic growth
targets on environmental regulation stringency.
This paper observes that high economic growth targets give rise to less stringent environmental
regulation. After the robustness tests of changing measurement variables, regression samples and
considering endogeneity, the conclusion is still valid, indicating that the empirical test results are robust.
This paper points out that local governments aimed at achieving economic growth goals weaken
environmental regulation intensity and expand outputs in the short term, which is manifested in
expanding the proportion of the secondary industry in GDP, the area of land transfer and the investment in
fixed assets. It is also found that the hypothesis that an increase in economic growth targets weakens
environmental regulation stringency only takes effect in cities where economy is underdeveloped and
openness is relatively low.
The increasingly serious environmental pollution and rapid growth of carbon emissions in China over the
past four decades are closely associated with the vast expansion in the size and scale of industrial
enterprises, as well as their production and operation mode of high input, high energy consumption and
high output. In the "political centralization and economic decentralization" system in China, the central
government has stronger political authority over local governments but grants local governments
relatively strong power to manage local economic development. The evaluation and incentive mechanism
for local governments and administrative officials centers economic growth target management and has
played an important role in the aggravation of environmental pollution. Although the Chinese central
government has been committed to strengthening the functions of the administrative departments of
environmental protection, formulating and implementing a series of policies and regulations, and
constantly strengthening environmental protection, little progress has been made in the environmental
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pollution treatment. This is attributed to the fact that in the assessment mechanism where management
of economic growth targets (GDP) matters most, local governments tend to weaken environmental
regulation stringency and enforcement in spite of the repeated orders of the central government.
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