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Abstract: The impact of Chinese-style fiscal decentralization on regional energy intensity has long
been disputed by the supporters of “federal environmentalism” and those who hold “race to the
bottom” views. At the same time, with the transformation of China’s development mode, the
Chinese government is paying increasing attention to the protection of ecological civilization and the
realization of sustainable development, and the government’s attention to the ecological environment
is becoming an important factor affecting regional energy intensity. Therefore, this paper takes the
fiscal decentralization and ecological attention of local governments in China as the research object
and analyzes their impact mechanism on regional energy intensity. Firstly, the entropy weight method
was used to measure the comprehensive score of fiscal decentralization of Chinese local governments,
and the text analysis method was used to obtain the ecological attention index of Chinese provincial
local governments, which was sorted into panel data of 30 provinces (municipalities and autonomous
regions) in mainland China from 2007 to 2019. The spatial econometric model and panel threshold
model are structured as the means for analyzing the impact that fiscal decentralization and the
ecological attention of local governments have, respectively, on regional energy intensity targets.
We obtained the following conclusions: Chinese fiscal decentralization can significantly improve
the regional energy intensity, and the fiscal decentralization of a region can significantly reduce the
energy intensity in nearby regions; the enhancement of ecological attention of local governments
will significantly inhibit regional energy intensity, and also has a significant inhibitory effect on
the energy intensity of neighboring regions. As the threshold variable—which is the ecological
attention of local governments—increases and reaches a certain level, fiscal decentralization will
significantly and reversely inhibit regional energy intensity, indicating that the ecological attention
of local governments can moderate the distortion of fiscal decentralization with regards to regional
energy efficiency.

Keywords: fiscal decentralization; fiscal governance; ecological attention of government; energy
intensity; spatial measurement model; threshold model

1. Introduction

China’s economic reform, which started in the late 1970s, has long been guided by
economic growth, and has always maintained a high level of economic growth under
conditions of high energy consumption and high pollution. In essence, China’s economic
growth over the last 40 years has been generally extensive [1]. With the slowdown in
economic growth that has occurred since 2010, China has entered “three superposition
stages” of “growth speed shift period”, “structural adjustment pain period”, and “pre-
stimulus policy digestion period”, facing the severe tests of excess production capacity,
ecological environment damage, and unsustainable development [2,3].

Therefore, China’s long-term development model involving a high dependence on
energy is unsustainable. This aspect has manifested in the increasingly prominent contra-
diction between China’s fossil energy depletion and huge energy consumption. In 2020,
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China’s primary energy consumption reached 145.46 EJ, accounting for 26.1% of the total
global primary energy consumption. A large amount of China’s fossil energy relies on
imports, while the unit GDP energy consumption (energy intensity) is 1.28 tons of standard
coal/10,000 yuan, which is 1.5 times the world average. On the one hand, China’s high
energy intensity has led to a series of climate, environmental, and ecological problems,
which is contrary to the desire for better lives for Chinese residents. In recent years, a global
consensus about the need to confine increasing temperatures since industrialization to 2 ◦C
by 2100 has been reached, which means that China’s remaining CO2 emissions has to be
maintained at about 1150 × 108 t–3400 × 108 t; this is well below China’s projected total
emissions under its current patterns.

After the Chinese government became aware of these problems, some measures were
taken; notably, the goal of “carbon neutrality” was proposed in September 2020, which
clearly takes carbon emission reduction as a basic government goal that will guide the
government to formulate and implement policies. Moreover, in March 2021, the 14th
Five-Year Plan for National Economic and Social Development and the Long-term 2035 Goals
Outline, formulated by the Chinese Central Government, also explicitly placed reducing
energy intensity by 13.5% as the government’s medium- and long-term economic and
social development goals. Relieving regional energy intensity has become a key indicator
of China’s sustainable development.

For a long time, China’s fiscal governance has been considered to be closely related
to regional energy issues and its ecological environment, especially under the Chinese-
style fiscal decentralization system, and there is much research that discuss the roles and
mechanisms of regional fiscal governance behaviors regarding regional energy ecological
issues. Those who hold the view of “environmental federalism” believe that improving
the level of fiscal decentralization is conducive to the local ecological livability competition
among local governments under a “vote with their action” situation with their residents,
and thus vigorously supporting eco-friendly industries and green industries, promoting
energy efficiency, and restraining energy intensity [4–6]. Other scholars believe that China’s
fiscal decentralization system will drive local governments to carry out a “race to the
bottom”, that is, local governments will not compete to improve local livability. On
the contrary, they need to support traditional, resource-wasting industries to maintain
economic growth in the short term, thereby making the region a “pollution paradise” [7,8]
and thus forming a path to continuously strengthen energy intensity.

Fiscal decentralization, as an important part of central and local fiscal relations, is a
guaranteed institutional arrangement that involves the implementation of fiscal power
and fiscal expenditure responsibilities in the field of ecological energy [9]. Chinese-style
fiscal decentralization determines whether local government officials can independently
use part of the financial resources to support the development of a certain local field [10],
but at the same time, the promotion of Chinese officials relies on the assessment of the
central government and higher governments [11]. Therefore, if local government officials,
as “politicians”, want to win the “promotion tournament”, their fiscal governance attention
would have to meet the assessment indicators set by the central government [12]. If the
central government cares more about short-term growth, local governments will invest
financial resources in industries with higher short-term profits [13], and, conversely, local
governments will have to pay more attention to the sustainability of social development [14].
In addition, local government officials in China have limited tenure and are more concerned
about the short-term results of fiscal policies. Some environmentally friendly industries
with low short-term benefits and uncertainties in growth are often not favored by their
fiscal bias [15].

Another noteworthy phenomenon is that, as China’s industry regulation and institu-
tion construction is not thorough [13], many energy-intensive and high-pollution industries
are still using rent-seeking means and information asymmetry with the government to
engage in business activities that are unfavorable to alleviating energy intensity [16]. There
are also many people engaged in illegal speculative activities with encrypted virtual cur-
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rency, such as mining [17–19]. Although the practice was officially completely banned and
outlawed in 2021 [20], the long-term ineffective consumption of electricity has put great
pressure on the energy use of developing countries such as China [21].

In 2012, the Chinese central government placed “ecological civilization construction”
in the “the Five-sphere Integrated Plan” [22] and promoted improvements in the regional
ecological environment and energy efficiency using an assessment index of local govern-
ment performance through legislation [23]. Previous short-term economic behaviors, such
as “GDP only” and “growth only”, which local government officials undertook to obtain
promotions, were eased and improved [24]. The local governments gradually showed a
certain preference for fiscal governance for the construction of an ecological civilization.
Local governments, under the exogenous pressure of senior government, may show certain
“environmental federalism” decision-making tendencies; however, contrary to the view of
“environmental federalism”, it is believed that the local governments’ motives to protect
the regional ecological environment and improve regional energy efficiency are derived
from higher government rather than immigration [25].

However, it should be noted that China is still a developing country that is immature in
terms of economic and social development. In many regions, especially those that are falling
backward, fiscal governance in the process of economic growth and ecological protection
often cannot be balanced [26]. The central government’s appraisal of local economic growth
performance is significantly higher than the performance of ecological protection, so the
local governments’ focus on regional energy efficiency and energy intensity mechanisms is
not clear.

The impact of fiscal decentralization on regional energy intensity is still controversial,
and the literature discussing the relationship between the spatial effect of fiscal decentraliza-
tion and regional energy intensity has been limited. In addition, there is still no research on
the relationship between the ecological attention of local governments and regional energy
intensity in China. Furthermore, there is no literature that analyzes the joint influence
mechanism of fiscal decentralization and the ecological attention of local governments
on regional energy intensity under the Chinese fiscal decentralization system. Therefore,
this paper used panel data of 30 provinces (municipalities and autonomous regions) in
mainland China from 2007 to 2019 to analyze the influence that the ecological attention
of local governments has on regional energy intensity against the background of fiscal
decentralization in China by constructing the spatial econometric model and the threshold
model, and then obtained relevant conclusions and put forward policy suggestions.

2. Literature Review
2.1. Review of Research on Fiscal Decentralization and Regional Energy Intensity

At present, few scholars have taken the correlation between fiscal decentralization
and regional energy intensity as a research object, but the ecological environmental effect
formed by fiscal decentralization has been revealed by many scholars.

The earliest scholars who studied decentralization believed that fiscal decentralization,
as a kind of decentralization, would promote the government to form a “benevolent
government” [27] and further promote the supply of public goods [28]. At the same time,
combined with the “political man” hypothesis proposed by the new institutional economics,
the theory of “environmental federalism” was finally formed [4,29]. This theory aims to
explain that the government will consider the decision-making logic of residents “voting
with their feet” and take the ecological livability of the jurisdiction as the main development
goal [30,31]; meanwhile, “environmental federalism” believes that competition formed by
decentralization can promote regional green innovation levels and production efficiency by
facilitating the government’s financial support for enterprise R&D and cracking down on
polluting enterprises [32,33]—so as to improve regional energy utilization efficiency.

In addition, some scholars believe that fiscal decentralization will form a “race to
the bottom” effect among local governments under the influence of “GDP worship” and
the “promotion tournament” [34], that is, local governments take short-term economic
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growth as the primary goal of fiscal governance, so they will vigorously support and invest
in traditional energy-intensive industries. Such behavior not only aggravates environ-
mental pollution and damage [35], but also enhances enterprise R&D expenditures and
lowers enterprise innovation levels and motivation [36] by increasing rent-seeking behav-
ior and regional path dependence [37], thereby reducing the regional energy utilization
efficiency [38].

To sum up, there are still differences in the academic views on fiscal decentralization,
and the research on the correlation between fiscal decentralization and regional energy
intensity is not in-depth enough. Therefore, this paper will make an in-depth analysis of
this issue based on existing research.

2.2. Review of Research on Ecological Attention of Government

Many scholars are noticing that government attention and attention allocation can
effectively affect the role of the “visible hand” on factor allocation, and then affect regional
economic and social development and other economic factors. Limited by the scarcity of
information resources and financial resources, the government can only allocate limited
resources within a limited scope. On this basis, the attention of the government to some
fields becomes particularly important [39]. Among them, Jones et al. [40] took the lead
in introducing the concept of attention from the field of psychology to political science
through long-term research on the relationship between government attention distribution
and government decision-making so as to analyze the impact of government attention on
government decision-making.

At present, most international scholars conduct textual analyses on government doc-
uments to investigate the state of a government’s attention allocation and many scholars
have also tested the change in government attention based on this method. From the
perspective of new institutional economics, a government’s attention can play an important
role in the fields of citizens’ political rights [41], public services [42], residents’ welfare [43],
industrial development [44], etc. At the same time, the government can transform its
attention into policies and administrative orders, thus promoting and influencing the de-
velopment of related fields. In addition, research by some scholars has shown that national
institutions [45], political parties [46], the media, and public opinion alter the government’s
attention by changing the information that the government holds, and thus affecting the
government’s decisions [29,47]. Hence, the attention of the government is considered to
be an intermediary variable, through which many exogenous factors can influence the
government’s decision-making.

Under the theoretical framework of government attention, the ecological attention
of a government is one of its branches. Although there are few direct studies on the
government’s ecological attention in the world, many scholars have taken environmental
regulation as an object of analysis to study the government’s attention to the ecological
environment and its protection. In existing studies, environmental regulation has been
proved to have a certain impact on variables such as regional ecological environment [48],
residents’ happiness [49], and technological innovation [50]. Among these, the impact
mechanism of environmental regulation on the technological innovation and industrial
transformation has provided this paper with some ideas. Nevertheless, academic study of
the ecological attention of governments at these current stages is inadequate, especially with
regards to the correlation between the ecological attention of the government and regional
energy intensity. This has also become one of the marginal contributions of this study.

3. Theoretical Mechanism
3.1. Fiscal Decentralization and Regional Energy Intensity

The thesis of Chinese fiscal decentralization originated from tax reforms during 1994:
the Chinese government sorted taxes into a central tax, local tax, and central and local
shared tax according to the principle of combining governance and fiscal power. Two sets of
tax management systems, central and local, were constructed, with two sets of tax revenue
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collection and administration institutions being built. To confirm the local revenues and
expenditures, a system of tax rebates and transfer payments from the central fiscal to the
local fiscal was implemented. As a result, the fiscal decentralization pattern of the central
government and the local government was formed.

The Chinese-style fiscal decentralization that China formed is a unique decentraliza-
tion system that is modelled after the reform of the tax-sharing system [51] that is, this
fiscal decentralization system does not mean that local governments and local government
officials can allocate fiscal resources in accordance with the goal of maximizing local ben-
efits [52], but it is necessary to first target senior governments’ assessment indicators to
maximize the benefits (promotions) to local government officials [18,53,54]; however, due
to the informational asymmetry between the central government and the local government,
which leads to the principal–agent problem [55] and the obvious differences in the actual
situation in each region, the central government requires relatively uniform standards
for the assessment of local government officials [56]. The government’s assessment goals
often deviate from the goal of maximizing regional benefits. Fiscal decentralization means
that local governments have greater authority to use fiscal policies to achieve their own
goals. This behavior is mainly manifested in the “race to the bottom” that local government
officials participate in around a single economic growth goal.

Since its reform and opening up, the outside world has considered that China has
to undergo a selection mechanism for local officials based on an economic performance
evaluation, i.e., a “promotion tournament” [57]. Whether local government officials can be
promoted is highly correlated with the local economic growth performance during their
tenure. Driven by this incentive, local government officials adopt short-term economic
behaviors, formulate short-term economic development goals, and introduce policies that
are conducive to short-term economic growth within their limited time in office, while also
neglecting long-term social and economic benefits [58]. Therefore, after the reform of the
tax-sharing system, local government officials relied on limited fiscal resources for investing
in high numbers of traditional industries in their region, given that such industries have
short cycles, mature technologies, and can obtain higher economic returns in the short
term [59,60]; however, such industries fall backward in technology, have high pollution
emissions, and suffer energy losses, which is unfavorable to alleviating the energy intensity
of the region and improving the level of regional energy utilization [61]. At the same time,
with the development of the economy and society, the progress in science and technology
has provided an opportunity to alleviate and suppress regional energy intensity, thereby
promoting regional energy utilization efficiency and avoiding energy waste. Ecological and
environmentally friendly high-tech industries, such as photovoltaic power generation and
green infrastructure, are emerging globally [62]. These high-tech industries can essentially
achieve a greater output on the premise of reducing energy consumption, that is, improving
energy efficiency [63]; however, these industries have novel concepts, complex technologies,
and are still in the introductory stages of their life cycle [64]. This means that they cannot
bring economic benefits to the region in the short term, that they require high up-front
investment, and that they also face uncertainty and other risks in terms of scientific and
technological research and development [65]. Therefore, they are not favored by local
governments [66]. The phenomenon of a “race to the bottom” among local governments
in China has a significant distortion effect on regional energy utilization efficiency and a
negative impact on restraining regional energy intensity [67].

Based on China’s regional perspective, the intensity of fiscal decentralization rep-
resents the intensity of short-term economic behavior among local government officials
aiming to win the “promotion tournament”. A region with greater strength in terms of the
fiscal decentralization of power has more resources to participate in the “race to the bottom
competition” between local government officials; thus, this produces a crowding-out ef-
fect [68] to eco-friendly industries and green innovative industries, thereby causing them
to assemble in other regions. Therefore, the greater the intensity of fiscal decentralization,
the more it could reversely alleviate the energy intensity level of other regions. In other
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words, an increased degree of fiscal decentralization in a region can significantly inhibit the
energy intensity of other regions, and the spatial effect of regional fiscal decentralization is
significantly negatively based on the regional energy intensity.

Based on the above mechanism and an analysis of the effect of fiscal decentralization
on energy intensity, the following hypotheses are proposed:

Hypothesis 1. The fiscal decentralization of local governments in China has significantly enhanced
regional energy intensity.

Hypothesis 2. The spatial effect of the fiscal decentralization of local governments in China has a
significant mitigating effect on regional energy intensity.

3.2. Ecological Attention of Local Government and Regional Energy Intensity

Fiscal behavior is an important tool for governments at all levels to intervene and in-
fluence the market. Since China’s reform and opening-up, fiscal behavior has always been a
basic guarantee for the implementation of China’s reform strategy and has had a significant
impact on China’s economic and social development, industrial structure adjustments,
ecological and environmental protections, and energy efficiency improvements [69,70].
The Third Plenary Session of the 18th Communist Party of the China Central Committee
proposed that fiscal measures should become the foundation, and an important pillar, of
national governance in China and that they should become a national governance category
spanning the economic, political, cultural, social and ecological civilization fields, with
the fiscal governance of local governments providing a key link [71]. After the Chinese
government put forward the “carbon neutral” and “carbon peak” goals, the improvement
of regional energy efficiency, curbing of energy waste, and alleviation of energy intensity
has provided tasks and challenges [72] that local governments need to face. Therefore, it is
important [73] for the local government to correctly use fiscal policy, make reasonable and
scientific fiscal policy decisions, and guide fiscal policy to play a positive role in stimulating
the development of the energy conservation industry and ecologically friendly industries.

The fiscal governance characteristics and fiscal governance style of local govern-
ments can greatly affect the ecological environment and energy utilization within regions.
Droste et al. (2017) [74] believe that integrating ecological indicators in the fiscal relation-
ship between the federal government and state government can effectively coordinate
improvements in the ecological environment and ecological efficiency between German
states, and comprehensively alleviate regional energy intensity. Zhang et al. (2022) [75]
found that, during the implementation of fiscal policy, adding energy intensity targets can
effectively suppress the improvements in regional energy intensity and promote energy
utilization efficiency.

In a study of the influence mechanism that the relevant policies of local governments
have on economic variables, the government’s policy of “attention” is often introduced
as a reference indicator. As a basic concept in psychological research, “attention” was
introduced into the study of policy mechanisms by many scholars. Simon [76] believed that
“attention” is a scarce resource in the decision-making process, and decision-makers are
limited by various constraints and could not realize the maximum benefits in the process
of making decisions. Thus, their attention must be allocated, and areas that receive more
attention will crowd out areas that receive less attention [40]. This theory of attention is
actually a decision-making theory based on bounded rationality. Many scholars introduced
this theory into the study of government decision-making behavior [77], arguing that
governments and decision-makers may also be influenced by information, and due to
the decision-making costs, different levels of attention may be paid to different fields in
their jurisdiction. Areas that attract more attention will have the opportunity to develop
preferentially, as attention is also a scarce resource. From this perspective, the ecological
attention of local governments profoundly influences the regional energy efficiency and
energy intensity.
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Generally speaking, since the Five-Sphere Integrated Plan of economic, political, cul-
tural, social, and ecological construction proposed by the 18th Congress of the Communist
Party of China in 2012, local fiscal governance in China has always been centered around
these five aspects [78]. Among them, ecological civilization construction is the final goal
for implementation; local governments have obviously undervalued this goal and imple-
mented fewer policies regarding this goal than for other goals, especially when there is a
contradiction between ecological civilization construction goals and economic construction
goals. Local governments, influenced by the Chinese-style “promotion tournament” [79],
are often driven by the “race to the bottom” effect to achieve the former priority [80,81].
At the same time, with the goal of economic construction, both China’s central govern-
ment and local governments at all levels set corresponding economic growth targets, and
junior local governments are under pressure from the economic growth targets of senior
governments, thereby “increasing pressure level by level [82]”. Local government officials
and policy makers act as “short-sighted economic people [83]”, paying more attention
to short-term economic growth and implementing short-term economic behaviors. As a
result, traditional, energy-intensive industries with mature technology, a short cycle, and
high short-term economic benefits are more favored, thereby crowding out eco-friendly
industries and green industries [84]. Fiscal policy is clearly biased towards energy waste
and ecological destruction. The distortion of the ecological attention of local governments
leads to a decline in the region’s overall energy efficiency, and energy intensity is not
effectively alleviated.

Therefore, the goal-setting link of local government fiscal governance has a strong
influence on the regional energy utilization [85]. When the local government’s fiscal gover-
nance leans towards protecting the regional ecological environment and realizing energy
conservation and green technology development, the original distortion and damage to the
ecological environment caused by the local government’s short-term economic behavior
will be corrected by the development energy conservation and energy efficiency improve-
ments in fiscal policy and industrial policy [86]. In recent years, the status of China’s
ecological civilization construction in the Five-Sphere Integrated Plan has gradually been
ascending. Under the constraints of the “double carbon” target, the goal of constructing an
ecological civilization is gradually being given attention by the local government’s fiscal
management [87]. The driving force of ecological civilization construction has gradually
transformed into an endogenous power, which has been caused by competition between
local governments regarding their ecological civilization construction performance. This is
derived from the exogenous pressure that the central government places on local govern-
ments. In recent years, the construction of an ecological civilization has been frequently
mentioned [88,89] in government work reports of some ecologically fragile or seriously
environmentally damaged areas, such as Tibet, Qinghai, and Ningxia. Governments in
eastern coastal regions have given their full attention to the promotion of fiscal policies
for energy conservation and emission reduction behaviors and incentives, hoping to break
through the limitations of energy scarcity to regional development by improving energy
efficiency and governing the ecological and environmental damage due to previous exten-
sive development [90,91]. Therefore, the more that local governments’ fiscal governance
preferences tend towards to ecological environment protection, and local governments
become committed to regional energy utilization efficiency, the greater the policy-gripper
tool effect that local governments have on ecological environmental protection and regional
energy intensity [92]. Fiscal policy tools can guide regional resources to accumulate and
suppress regional energy intensity and improve regional energy utilization efficiency [93].

Similar to the influence of fiscal decentralization on regional energy intensity, the
ecological attention of the local government also has a spatial effect [94]. The more partial
the fiscal governance goals of local governments to constructing an ecological civiliza-
tion, the more they can ease the intensity of the “promotion tournaments” between local
governments; that is, when one or several local governments set regional governance
goals of sustainable and environmentally friendly development instead of their previous
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short-term economic behavior decisions, this can guide other local governments to adopt
the same development model [95]. In turn, a spatial effect will guide the whole region
to coordinate improvements in regional energy utilization efficiency. With the issuance
of the “Evaluation and Assessment Methods of Ecological Civilization Construction Ob-
jectives” by the Chinese central government in 2016, and local governments’ ecological
civilization construction performance using a “rewarded and punished simultaneously
mechanism”, an evaluation system for local government officials was formally established
and is based on the evaluation of ecological civilization construction goals. Although the
implementation of economic construction goals dominates, with the central government’s
continuous development of regional ecological civilization construction policies in recent
years [23], competition among local governments is gradually changing from a “race to the
bottom” to a “competition to the top [96]”. Therefore, from the perspective of spatial effects,
when a province’s fiscal governance shows a high preference for ecological goals, this will
inevitably lead to competition between other provinces regarding the construction of an
ecological civilization, thereby providing restraint and alleviating energy intensity in the
market, and further avoiding energy consumption waste and high-emission policies, which
will guide the development of green innovation industries and eco-friendly industries
within the region.

Based on the above, and the impact of the local government’s fiscal governance targets
on regional energy intensity, this paper puts forward the following hypotheses:

Hypothesis 3. The ecological attention of local government objectives significantly suppresses the
regional energy intensity effect.

Hypothesis 4. The ecological attention of the local government will produce a spatial effect that
significantly alleviates regional energy intensity.

3.3. Fiscal Decentralization and Energy Intensity under the Regulation of Ecological
Target Preference

The performance of the Chinese-style fiscal decentralization system can influence
regional development depending on the method that the central government uses to assess
the performance of the local government and the local government’s response to this
assessment [97,98]. Therefore, when the central government’s assessment of the local
government changes, this will inevitably lead to a change in the ecological attention of the
local government.

At China’s current development stage, its innovation and economic strength compared
to developed countries largely falls behind [99]. For a considerable period of time, the
contradiction between the two major goals of ecological civilization construction and
economic construction remained [100]. The new development concept proposed by the
Chinese government places “stabilizing economic growth” as a top priority. China’s
declining economic growth speed prompted central and local governments to refocus on
growth factors. At the same time, in the documents issued by the central government, the
ecological performance assessment of local governments’ fiscal governance is a “softer
constraint” compared to the assessment of economic performance, which provides local
governments with greater discretion at the level of ecological governance, with no further
laws requiring them to implement regulations. These factors mean that China’s fiscal
decentralization system continues to be a “race to the bottom” between local governments.

However, it should be noted that, with the issuance of important documents of the
Chinese government—such as the “party and government leading cadres of ecological en-
vironment damage responsibility method” and “ecological civilization construction target
evaluation method”—the central government’s assessment of the ecological construction
goal of the local government has gradually become stricter, thereby forcing local govern-
ments to gradually increase their preference for ecological construction goals throughout
the process of fiscal governance [101]. As mentioned in the file, the “ecological civilization
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construction target evaluation method” is necessary to establish a local green development
index evaluation system and, among the index systems, the first priority should be re-
gional energy efficiency, which will show that the central government considers regional
energy intensity to be greatly important to their assessment. This could be conducive to
local governments’ putting forward a series of policies to curb waste in the production of
energy and the development of a green industry [102]. Therefore, enhancing the ecological
attention of the local government can lead to corrections to fiscal decentralization, forming
a “race to the bottom competition”. The correction mechanism is likely to be non-linear;
namely, when the ecological preference is small, the negative externalities’ regulation of
fiscal decentralization is not obvious. This only becomes obvious when the ecological
preference reaches a certain level and the previous “race to the bottom competition” of
fiscal decentralization can be corrected by a “race to the top competition”, thereby reversing
regional energy intensity.

Based on the above analysis of fiscal decentralization’s effect on energy intensity while
regulating ecological target preferences, this paper puts forward the following hypothesis:

Hypothesis 5. When the ecological attention of the local government is low, the distortion in
regional energy intensity cannot be significantly corrected; only when the ecological attention
of the local government reaches a certain level can the “race to the bottom competition” of fiscal
decentralization be significantly changed into a “top by top competition”.

4. Model Building and Variable Introduction
4.1. Model Building

As part of the theoretical mechanism, this paper provides five hypotheses about
this research. Among them, Hypotheses 1–4 describe the respective mechanisms of fiscal
decentralization and governments’ ecological attention on regional energy intensity, and the
spatial effects of fiscal decentralization and government ecological attention in this research
framework. Hypothesis 5 describes the non-linear influence of fiscal decentralization on
regional energy intensity under the ecological attention of local governments.

To prove Hypotheses 1–4, this paper constructed a spatial econometric model to
analyze the mechanism existing in the hypothesis. Spatial econometric models can avoid
the problem that traditional econometrics does not consider: the spatial dependence among
economic variables. This model can also estimate the spatial effect of economic variables,
so it is the most appropriate model for the verification of the hypothesis in this paper.

In addition, this paper constructs a panel threshold model to verify Hypothesis 5. The
panel threshold model can estimate the threshold of threshold variables and explain the
non-linear changes of the mechanism of the core explanatory variables on the explained
variables before and after the threshold values. Therefore, this paper uses this model to
explore the relationship among governments’ ecological attention, fiscal decentralization,
and regional energy intensity.

4.1.1. Spatial Econometric Model Construction

According to the research of Le Sage and other scholars [103], which considered
spatial correlations, the most common spatial measurement models are as follows: spatial
Durbin model (SDM), spatial autoregressive model (SAR), and spatial error model (SEM).
Among these, SAR examines the spatial spillover effect of dependent variables between
regions. While SEM mainly examines the missing variables included in the independent
variables, SDM can simultaneously measure the spatial spillover effect and error term
spatial dependence of dependent variables. This paper constructs the spatial autoregression
model (SAR), spatial error model (SEM), and spatial Durbin model (SDM) based on the
spatial effects of variables in Hypotheses 2 and 4, respectively.

Model 1:

EIit = ρW · EIit + α1FDit + α2EPit + ∑βXit + γt + ui + εit (1)
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Model 2:

EIit = α1FDit + α2EPit + ∑βXit + γt + λW · vit + ui + εit (2)

Model 3:

EIit = ρW · EIit + α1FDit + α2EPit + ∑βXit + θW
(
EIit + ∑βXit

)
+ γt + ui + εit (3)

In Models 1–3, ρ is the spatial autocorrelation coefficient, W is the spatial weight
matrix, and θ is the lag regression coefficient of the explanatory variable. The robustness of
Models 1–3, and which model is suitable for this study, will be examined later.

4.1.2. Panel Threshold Model Construction

In view of hypothesis H5, it is necessary to verify that the distortion in fiscal decen-
tralization on regional energy utilization efficiency is corrected under the regulation of the
local governments’ ecological attention. This paper establishes a panel threshold model
according to Hansen (1999) to first set the traditional single threshold regression model:

Model 4:

EIit = ui + α1FDit × I(EPit ≤ γ) + α2FDit × I(EPit > γ) + ∑βXit + εit (4)

γ is the threshold value; I represents the indicative function, and the other variables
are as in Models 1–3. As there may be a double threshold or triple threshold in the panel
threshold model, it is necessary to construct the corresponding number of threshold models
for analysis. This paper does not report these, but the number of threshold models will be
tested in the post-empirical analysis and parameter estimation.

4.2. Variables and Data Sources
4.2.1. Interpreted Variable

(1) Regional Energy intensity (EI)

Regional energy intensity can more accurately measure a region’s energy efficiency.
This depends on the scale of clean energy used in production and regional energy conserva-
tion and emission reductions. This paper refers to Xu Yang and He Yongxiu’s (2016) [104]
research, which used the annual energy consumption and actual GDP ratio to measure
energy intensity. This index can be obtained by direct query from the China Energy Statistical
Yearbook, and the unit is “ton standard coal/10,000 yuan” (In 2007, the average exchange
rate between USD and RMB was about 7.6. In 2019, the average exchange rate between
USD and RMB was about 6.9). The lower the regional energy intensity, the lower the energy
a region consumes per unit of GDP and the higher the regional energy utilization efficiency.

4.2.2. Interpret Variables

(1) Fiscal Decentralization Index (FD)

Fiscal decentralization has long been an economic variable that scholars have focused
on. In the measurement of this variable, Oates [70] first adopted the income and expenditure
index to measure fiscal decentralization and used it to demonstrate how the power devolved
from higher government to lower government, that is, the size of fiscal power that is held
by the local government compared to the central government.

In the research of Chinese fiscal decentralization, Jin and Zhou [105] were some of the
first ones to use the relative value of local government budget revenues (expenditure) and
the central budget revenue (expenditure) as the proxy variable for the local government
fiscal decentralization index. This measurement method is equivalent to dividing the
fiscal decentralization into the fiscal decentralization of revenue and expenditure and is
used by many Chinese scholars [106]; however, some scholars also pointed out that this
measurement method needs to go through per capita standardization [107]. Therefore,
based on this method and by referring to the research of Bai Junhong and Lu Jiayu [108],



Energies 2022, 15, 8408 11 of 28

this paper constructs a fiscal decentralization index measurement index system with a
fiscal revenue decentralization index and fiscal support decentralization index as sub-
indicators (Shown in Table 1), and further measures the fiscal decentralization index of
local governments in China based on the two sub-indicators.

Table 1. Fiscal Decentralization Index (FD) Measurement Index System.

Measurement Indicators Measurement Method Data Source

Fiscal Revenue
Decentralization

Per Capita Provincial Budget
Revenue/Per Capita Central

Budget Revenue

China Statistical Yearbook [109]
and Statistical Yearbooks of Each
Provinces (http://www.stats.

gov.cn/tjsj/ndsj/, accessed on
1 March 2022)

Fiscal Expenditure
Decentralization

Per Capita Provincial Budget
Expenditure/Per Capita

Central Budget Expenditure

After constructing the index system of the fiscal decentralization index, as shown in
Table 1, the entropy weight method is used to evaluate and measure the fiscal decentraliza-
tion index. Traditional evaluation methods, such as AHP, rely on expert scores too much,
thus they are highly subjective and unable to evaluate indexes objectively; however, the
entropy weight method can obtain information entropy according to the characteristics of
the data itself, which is more objective. In this study, since the two sub-indexes are equally
important to the target index—the fiscal decentralization index (FD)—the entropy weight
method is adopted in this paper.

(2) Ecological Attention of Local Government Index (EP)

This paper used text analyses to obtain the word frequency of specific words from the
government work report of the Chinese government to represent the ecological preference
of local government governance objectives. Lu Shengfeng et al. (2020) [110] provided a
general analysis method to obtain the government’s ecological attention. Therefore, in the
process of specific text analyses, this paper adopted the analysis and research paradigm
methods of Lu Shengfeng, and, on this basis, obtained the ecological attention index (EP)
of local Chinese governments.

As the Chinese government’s fiscal target has a “five-in-one” overall layout, namely,
economic construction, political construction, cultural construction, social construction,
and ecological civilization construction, and due to the low amount of text and low word
frequency of the provincial government’s report, this cannot reflect the local government’s
fiscal governance target. Therefore, this paper selected the specific words “economy”,
“politics”, “culture”, “society”, and “ecology” in the government work reports of the
prefecture-level municipal governments of 30 provinces in mainland China from 2007 to
2019 as the extraction objects. This paper used Python language to extract these specific
words from the provincial government’s work report.

During this specific process, this paper first collected the government work reports of
local governments from the official websites of municipal governments at various levels
from 2007 to 2019. This paper searched for and completed missing texts using Google and
other search engines. After the text was obtained, Python and jieba word segmentation were
first used for accurate word segmentation, and then the dictionary was created. Repetitive
words in word segmentation were manually removed during this process. Secondly, the
text was preprocessed, and the preprocessing process was divided into two steps: (1) word
segmentation, where the text is read into Python and divided into words using stuttering
word segmentation, thereby building the custom dictionary; and (2) the stop words are
removed, wherein stop words refer to words that have no actual meaning and are only
used to connect and help express words, such as “of”, “and”, “or”, etc. This step filtered
the words from the participle, and if a word was determined to be in the stop word list, it
was eliminated.

http://www.stats.gov.cn/tjsj/ndsj/
http://www.stats.gov.cn/tjsj/ndsj/
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In this paper, the data analysis module NLTK in Python was used for word frequency
statistics, and output was tabulated data; then, further data analysis and processing was
conducted. We first calculated the specific word frequency at the prefecture level, which
formed the provincial-specific word frequencies. Then, we used the ratio of “ecological”
frequency that every province uses, and the total frequency of the words “ecological”,
“economy”, “politics” “culture”, and “social” as proxy variables of Chinese governments’
ecological attention index (EP) was found.

4.2.3. Control Variable

Since the regional political environment, development level, innovation ability, and
industrial structure may have a corresponding impact on the regional energy front, the
corruption degree (Cor), Financial Development Index (Fin), regional innovation ability
(In), and industrial structure deviation (TL) are taken as the control variables in this model.

(1) Level of Corruption (Cor)

According to the study by Li Zihao and Liu Huihuang [111], the number of cases
(corruption, bribery, and malfeasance and infringement) per person is taken as the proxy
index to measure the degree of regional corruption. The number of public officials and the
number of duty crimes were both derived from the China Inspection Yearbook [112].

(2) Financial Development Index (Fin)

Financial development can exert a certain influence on regional energy intensity
by regulating the industrial structure and affecting enterprise activities and government
decision-making. As early as the middle of the 20th century, many scholars have been
studying the definition and connotation of the concept of financial development. Among
them, Goldsmith was the first to put forward the concept of financial related ratio (FIR) [113],
which is the ratio between all financial assets and all real assets, namely the value of national
wealth, so as to measure the degree of financial development. This index is often used to
represent the degree of financial development.

This paper measures the Financial Development Index (Fin) based on Goldsmith’s
research, and the specific measurement formula is (balance of deposits of financial institu-
tions + balance of loans of financial institutions)/GDP. The data used in the measurement
comes from the China Statistical Yearbook, China Financial Yearbook [114], and the statistical
yearbooks of each province.

(3) Regional Innovation Capacity (In)

This paper adopted the comprehensive score of the provincial-level “Comprehensive
Utility Value of China’s Regional Innovation Capability” in the “China Regional Innovation
Capability Evaluation Report” (2007–2019), which was jointly issued by the China Science and
Technology Development Strategy Group and the Chinese Academy of Sciences as the rep-
resentative data of regional innovation capability. The variable measurement included five
indicators of provincial knowledge creation, knowledge acquisition, enterprise innovation,
innovation environment, and innovation performance. These five indicators were divided
into 20 secondary indicators and 40 third-level indicators, which together constitute China’s
provincial innovation. The ability evaluation system and its comprehensive score provides
the regional innovation ability of the variable that was explained in this paper.

(4) Industrial Structure Deviation Index (TL)

This paper refers to the method of Gan Chunhui et al. (2011) [115] to construct the
Theil index, and the Theil index is constructed as follows:

TLi,t =
n

∑
i=1

(
Yi,t

Y

)
ln
(

Yi,t

Li,t
/

Y
L

)
(5)

In the formula, Y is the total output value of the three industries; Yi(i=1,2,3),t is the
output value of the first, second, and third single industrial sectors; Yi(i=1,2,3),t is the total
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working population of the three industries and the working population of the first, second,
and third single industrial sectors.

The Theil index value represents the degree of deviation in the industrial structure.
The larger the Theil index value, the more the industrial structure deviates from the
equilibrium state.

4.2.4. Spatial Weight Matrix

In this paper, the spatial weight matrix of economic distance is used as the spatial
weight matrix that is adopted by the spatial measurement model. The spatial weight matrix
of economic distance can reflect the economic dependence between geographical units,
that is, the “distance” within the economic space. The spatial weight of economic distance
can represent the interprovincial economic gap (Delgado and Alvarez, 2007 [116]). The
expression of the economic distance space weight matrix is as follows:

Wn
ik =

{
1

|yi−yk|
1 i = k

i 6= k (6)

where Wik represents the elements in the spatial weight matrix of the economic distance
between region i and region k, yi is the average annual per capita GDP of region i, and yk
is the average annual per capita GDP of region k. The larger the matrix value, the higher
the economic similarity and association between the two corresponding geographic units;
that is, there may be frequent economic interactions and economic exchanges between the
geographic units.

4.3. Descriptive Statistics and Spatial Agglomeration of Variables
4.3.1. Descriptive Statistics of the Variables

Table 2 reports the descriptive statistical results of the regional energy intensity (EI),
fiscal decentralization index (FD), ecological attention of local government index (EP), and
the control variables of the 30 provinces in mainland China from 2007 to 2019.

Table 2. Descriptive Statistical Results of the Variables.

Variable Symbol Variable Name Mean Variance Minimum Maximum

EI Regional energy intensity 0.964 0.573 0.021 3.506
FD Fiscal decentralization index 0.556 0.241 0.014 0.998
EP Ecological attention of local government index 0.143 0.083 0.022 0.487
Cor degree of spoilage 0.002 0.0008 0.000021 0.005
Fin Financial Development Index 2.985 1.135 1.288 8.131
I n Regional innovation capability 29.199 10.487 15.78 59.55
TL Industrial structure deviation from the index 0.235 0.150 0.017 0.800

Sample total n = 390
time 2007–2019

4.3.2. Spatial Distribution of the Core Variables

As this paper explores the variables’ spatial effects using the spatial measurement
model, and the spatial dependence of core variables needs to be discussed first, when
there is a “high–high correlation” (high spatial correlation between regions with high
variable value) and “low–low correlation” (high spatial correlation between regions with
low variable value) in most spaces, the variables show a spatial dependence.

To preliminarily analyze the spatial dependence of variables and intuitively show
the geographical distribution of the core variables, this paper reports on the regional
energy intensity (EI), fiscal decentralization index (FD), and ecological attention of the local
government index (EP) in Figure 1a–c during 2007 and 2019. Through Figure 1, we can
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preliminarily determine that there is an obvious “high–high association” and “low–low
association” in the core variables of this paper.
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5. Empirical Analysis and Hypothesis Verification
5.1. Spatial Effect Regression Analysis
5.1.1. Spatial-Dependence Discrimination of the Explained Variables

Before conducting the spatial panel measurement analysis, we should judge whether
the data show a spatial dependence. If there is no spatial dependence, it is not suitable to
use the spatial measurement model for empirical analysis. In this paper, Moran’s I index
(EI) (Long Xiaoning, 2014 [117]) was adopted to conduct a global spatial self-correlation test.
The global Moran’s I index fluctuates in the [–1, 1] interval, and a positive value indicates
an overall positive spatial correlation with higher levels of interaction; a negative value
indicates a negative correlation, closer to 1, with a higher correlation; and 0 indicates a
spatial non-correlation. After measuring the global Moran’s I index for the regional energy
intensity of each year, the Z statistic was used to test the index for significance and identify
whether the spatial interaction was significant. Table 3 reports the global Moran’s I index
and its significance for the regional energy intensity (EI) from 2007–2019.

Table 3. Global Moran’s I and Significance of Chinese Mainland Region in 2007–2019.

A Particular Year Moran ’s I p-Value A Particular Year Moran ’s I p-Value

2007 0.079 *** 0.000 2014 0.067 *** 0.000
2008 0.079 *** 0.000 2015 0.067 *** 0.000
2009 0.082 *** 0.000 2016 0.067 *** 0.000
2010 0.074 *** 0.000 2017 0.066 *** 0.000
2011 0.068 *** 0.000 2018 0.058 *** 0.000
2012 0.066 *** 0.000 2019 0.055 *** 0.000
2013 0.067 *** 0.000

*** p < 0.01.

Table 3 shows that, during each year from 2007–2019, the Moran’s I index, based on
the economic distance spatial weight matrix—at the 1% significance level—rejected the null
hypothesis. The Moran’s I index is not equal to the zero-alternative hypothesis, thereby
indicating that the spatial interaction law of regional energy intensity during the study
period is an important feature of the regional energy efficiency changes in China. The
Moran’s I index was generally positive during the study period, thereby indicating that the
energy intensity of the Chinese mainland region mostly has a “high–high association” or
“low–low association”.

5.1.2. Selection and Testing of the Spatial Econometric Models

This paper selected an appropriate model from the spatial Durbin model, spatial
error model, and spatial autoregression model for text analysis [103,118]. To determine the
benchmark model of the study, this paper first conducted the LM test. As Table 4 shows, the
LM (lag) and LM (error) of the traditional linear regression model (OLS) and their robust
forms (Robust LM (lag) and Robust LM (error)) are significant at 1%, indicating that the
null hypothesis was rejected and that the spatial effects should be included in the study.
The spatial Durbin model was chosen to analyze the spatial effects.

In addition, Table 4 reports the LR test results for the space-fixed effect (Ind) and
time-fixed effect (Time). The corresponding LR values of the time- and space-fixed effects
were 787.26 and 116.06, respectively, and the corresponding p-values were both 0.0000.
These are all significant at 1% level, indicating that the model should include both space-
and time-fixed effects; therefore, the space and time dual-fixed effect model was used
(Both). While the statistical value of the Hausman test was 57.48, the null hypothesis of
using a random effect (re) was rejected, which indicated that a fixed effect (fe) should be
used in this paper.
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Table 4. Selection and Testing of the Spatial Measurement Models.

Statistical Quantity Umerical Value p-Value

LM (lag) 90.612 *** 0.000
Robust LM (lag) 21.693 *** 0.000

LM (error) 150.403 *** 0.000
Robust LM (error) 74.218 *** 0.000

LR test for Both Time 787.26 *** 0.0000
LR test for Both Ind 116.06 *** 0.0000

Hausman test for fe re 57.48 *** 0.0000
Wald test for SDM SAR 58.75 *** 0.0000
Wald test for SDM SEM 39.34 *** 0.0000

LR test for SDM SAR 108.53 *** 0.0000
LR test for SDM SEM 105.56 *** 0.0000

*** p < 0.01.

Finally, it was necessary to combine the Wald test or LR test to make further determi-
nations. The correlation results showed that the Wald value of the spatial Durbin model
reduced to the spatial autoregressive model was 58.75 (p = 0.0000) and the LR value = 108.53
(p = 0.0000); the Wald value of the spatial error model was 39.34 (p = 0.0000) and the LR
value was 105.56 (p = 0.0000). All were significant at the 1% level, indicating that the null
hypothesis was rejected and that the model should not be simplified. In conclusion, the
spatial Durbin model with dual-fixed effects was used for follow-up studies. After the
above test, the paper finally analyzed the issue by using the spatial Durbin model with the
fixed effect and dual-fixed effects of time and space.

5.1.3. Spatial Econometric Regression Analysis

Table 5 shows the results of the parameter estimates of the spatial Durbin model based
on the spatial weight matrix of the economic distance, and the estimation of the direct,
indirect, and in-total effects of the explanatory variables. Limited by space, this paper only
reports the results of all of the control variables included in the spatial Durbin model.

In Table 5, the spatial autoregression coefficient (ρ) passed the 1% significance level test.
In the model estimates, the provincial energy intensity rose by 2.824 units as other province’s
energy intensities dropped 1 unit, showing that, at the current stage, the Chinese provincial
“bottom competition” is still very fierce and the regional synergy “by top competition”
mechanism that alleviates energy intensity is not formed.

The main effect coefficient of the fiscal decentralization index (FD) is 1.037, and its
coefficient is significantly different from 0 at the significance level of 1%, which is basically
consistent with the conclusion of the H1 hypothesis, that is, fiscal decentralization will
drive the “race to the bottom” phenomenon among local governments in China to form a
significant distortion of regional energy utilization efficiency. It is fully verified that fiscal
decentralization will distort the level of regional energy utilization, hinder energy intensity
mitigation, and play a significant role in promoting the improvement of regional energy
intensity. At the current stage, although the issue of ecological civilization construction and
the promotion of regional energy efficiency are identified as a basic national policy in China,
due to the economic construction in the concrete implementation process, the goal of energy
conservation and emission reductions cannot be achieved in the short term. Additionally,
the construction of an ecological civilization also cannot be carried out by local government
officials using “one by one to the top competition” between the endogenous powers.

The main effect regression coefficient of the local government ecological attention
index (EP) is −0.307, passing the 10% significance level test. The ecological attention of
local governments can reflect the local government’s attention to the construction of an
ecological civilization and their degree of participation in the “competition to the top”.
Therefore, when the local government’s attention to ecology increases, this region will
support more ecologically and environmentally friendly high-tech industries, such as new
energy technology, chip technology, photovoltaic power generation, and green infrastruc-
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ture, which is bound to promote the level of regional energy utilization and thus play a role
in alleviating and inhibiting regional energy intensity. The analysis results of the main effect
of regression in the spatial econometric model verifies H1 and H3; namely, for regional
energy intensity, fiscal decentralization will strengthen regional resource misallocation and
distort energy utilization efficiency, while the ecological attention of the local government
regarding regional energy intensity is opposite to that of fiscal decentralization.

Table 5. Results of the Spatial Effect Regression.

SDM Direct Effect Indirect Effect Total Effect

FD 1.037 *** 0.639 *** −2.606 *** −1.967 ***
(5.38) (4.00) (−7.31) (−7.30)

EP −0.307 * −0.586 *** −1.764 ** −2.350 ***
(−1.84) (−4.68) (−2.54) (−3.32)

Cor −17.91 −15.90 3.162 −12.74
(−1.13) (−1.27) (0.05) (−0.19)

Fin −0.0114 −0.00797 0.0248 0.0168
(−0.37) (−0.33) (0.23) (0.15)

In 0.00400 0.00114 −0.0184 −0.0173
(1.03) (0.39) (−1.47) (−1.38)

TL 0.398 *** 0.663 *** 1.661 *** 2.325 ***
(2.88) (5.55) (3.46) (4.66)

W × FD −7.846 ***
(−7.37)

W × EP −7.806 ***
(−3.12)

W × Cor −37.59
(−0.16)

W × Fin 0.0532
(0.14)

W × In −0.0642
(−1.37)

W × TL 7.549 ***
(4.22)

Time fixed effect yes
Area fixed effect yes

ρ −2.477 ***
(−4.41)

Variance
Sigma2_e 0.0158 ***

(12.06)

n 390
R2 0.510

t statistics in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01.

The spatial coefficient of the fiscal decentralization index (FD) is −7.846, passing
the 1% significance test. Under the economic distance of the spatial weight matrix of
other provinces, the energy intensity will decrease by 7.846, which is consistent with the
theoretical mechanism analysis of H2; that is, the extrusion effect that fiscal decentralization
has on the green industry and high-tech industry will turn into a space effect, cross-
regionally alleviating regional energy intensity. Meanwhile, the coefficient of W × EP is
7.806, which is also significant at the level of 1%. This indicates that the ecological attention
of local governments regarding the energy intensity of one region will be transmitted to
other regions through the spatial effect. Consequently, this spatial effect assumes that the
central government will provide positive incentives to local governments that take the lead
in improving their ecological attention and gradually change the traditional assessment
system, which places single economic growth as the local government’s performance
assessment standard. Only then could regions that take the lead on ecological benefits and
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energy efficiency play a demonstrative role and imitate “environmental federalism” among
Chinese provinces.

In the decomposition regression analysis of the spatial effects, the direct effect of the
fiscal decentralization index (FD) is 0.639, which is significant at the 1% level. This means
increasing the fiscal decentralization of local governments will significantly strengthen the
local energy intensity and restrain the process of improving energy utilization efficiency,
further establishing H1. The indirect effect of the fiscal decentralization index (FD) is
−2.606, passing the 1% significance test. This shows that the fiscal decentralization of local
governments has a negative spatial spillover effect on the regional energy intensity; that is,
the increased fiscal decentralization of the local government will squeeze a part of the eco-
friendly and energy-saving high-tech industries into other regions, thus establishing H2.

Similarly, the direct effect coefficient of the ecological attention index (EP) indicates that
the local energy intensity is significantly decreased by 0.586; the indirect effect coefficient
indicates that the increased ecological attention of local governments significantly reduces
the energy intensity level by 1.764 units, thus fully verifying H3 and H4.

5.1.4. Robustness Test

(1) Add Possible Missing Variables

The control variables of this paper are selected as regional corruption, regional ur-
banization rate, regional innovation capability, and regional industrial structure deviation.
In addition, this paper considers that factors such as financial development, policy en-
vironment, and opening to the outside world may also impact regional energy intensity.
Therefore, the degree of advances in industrial structure and financial marketization, fiscal
transparency, and the actual level of foreign direct investment (RMB 100 million) were
introduced into the spatial econometric model of this paper as control variables to estimate
these parameters. The degree of financial marketization (FM) in China was reported in
the “China Marketization Index–Annual Report on the Relative Progress of Marketization
in Various Regions” by Fan Gang and Wang Xiaolu; the degree of fiscal transparency (FT)
was published by the most prominent authority on the subject, the Shanghai University
of Finance and Economics in China. The comprehensive score of China’s provinces’ fiscal
transparency was used as its proxy variable; the data on actual foreign direct investments
(RMB 100 million) (FDI) came from the China Statistical Yearbook from each year. The Ad-
vanced Industrial Structure (AIS) was measured by the formula AISi,t =

Yi,3,t
Yi,2,t

, where AISi,t

represents the industrial structure of region i during period t, and furthermore, the larger
the value, the more advanced the region’s industrial structure. The estimation results are
shown in Table 6 and the test results can fully verify the robustness of the model.

Table 6. Robustness Test—Adding Possible Missing Variables.

Variable Department of Numerical Values Statistics

FD 1.029 *** (5.47)
EP −0.405 ** (−2.64)

Control variable Control
W × FD −4.670 *** (−3.64)
W × EP −5.036 ** (−2.09)

W× control variable Control
Time fixed effect yes
Area fixed effect yes

ρ −2.932 *** (−4.24)

Variance
Sigma2_e 0.0132 *** (11.65)

n 390
R2 0.468

t statistics in parentheses ** p < 0.05, *** p < 0.01.
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(2) Eliminate the Years that May Cause Interference

In October 2007, the Chinese central government identified the construction of an
ecological civilization as one of the goals of the nation’s struggles and construction needs.
Since then, this has generally become a goal of local fiscal governance. As 2007 was a
period of policy adjustment, this year may provide some interference in this paper. After
excluding this year, the panel data from 2008–2019 were estimated again; the estimated
results are reported in Table 7 and show that the study in this paper is robust.

Table 7. Robustness Test—Years of Possible Interference Were Removed.

Variable Department of Numerical Values Statistics

FD 1.000 *** (5.62)
EP −0.308 ** (−2.21)

Control variable Control
W × FD −4.676 *** (3.25)
W × EP −4.865 ** (−2.14)

W× control variable Control
Time fixed effect yes
Area fixed effect yes

ρ −2.278 *** (−3.68)

Variance
Sigma2_e 0.00956 *** (11.30)

n 360
R2 0.444

t statistics in parentheses ** p < 0.05, *** p < 0.01.

(3) Eliminate the Areas that May Cause Interference

In some Chinese provinces, such as Ningxia and Qinghai, there were sharp contradic-
tions between economic construction goals and the ecological governance goals. As Ningxia
and Qinghai are inland regions, they lack capital and technology, and their economic de-
velopment is lagging. This means that they particularly rely on government policies to
prompt economic construction and promote economic growth. These provinces also have
serious ecological problems, such as desertification and a fragile ecological foundation,
which governments must properly handle. Therefore, in these provinces, fiscal governance
may use “discretion” and the target preference will show a high level of volatility between
economic construction and ecological protection. This could interfere with the study in this
paper, so this paper eliminated Ningxia and Qinghai and conducted another space Durbin
model regression analysis. The estimated results are reported in Table 8 and show that the
study in this paper is robust.

Table 8. Robustness Test—Excluding Areas with Possible Interference.

Variable Department of Numerical Values Statistics

FD 0.939 *** (5.42)
EP −0.291 * (−1.92)

Control variable Control
W × FD −4.673 *** (−4.00)
W × EP −6.397 *** (−2.76)

W× control variable Control
Time fixed effect yes
Area fixed effect yes

ρ −2.498 *** (−4.05)

Variance
Sigma2_e 0.0106 *** (11.18)
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Table 8. Cont.

Variable Department of Numerical Values Statistics

n 364
R2 0.473

t statistics in parentheses * p < 0.10, *** p < 0.01.

5.2. Panel Threshold Model Analysis
5.2.1. Threshold Effect Test and Threshold Value Estimation

To further explore the influence and the function of fiscal decentralization regarding
regional energy intensity following adjustments to the ecological attention of the local
government, and to verify H4, this paper adopted the Hansen (1999) panel threshold model.
A repeated simulation likelihood ratio of 300 times was conducted using the Bootstrap
method to test the existence and rationality of the threshold effect. The test results are
shown in Table 9. Based on the estimation results of F statistics, the ecological attention of
the local government index (EP) passed the single threshold and double threshold tests,
but not the triple threshold test. It was determined that this paper should use the double
threshold effect for regression analysis.

Table 9. The Threshold Effect Tests and the Threshold Value Estimates.

The Threshold
Variable The Threshold Order Threshold Value p Price The 95% Confidence

Interval Was Used Bootstrap Seed Value

FM
A single threshold 0.0963 *** 0.0000 [0.0925 0.0966] 300 101
Double threshold 0.2754 *** 0.0000 [0.2708 0.2793] 300 101
Triple threshold 0.2857 0.6367 [0.2827 0.2867] 300 101

t statistics in parentheses *** p < 0.01.

5.2.2. Likelihood Ratio Statistical Function Test

By drawing the likelihood ratio function diagram, the corresponding specific threshold
value can be determined when the value of the likelihood ratio statistics function LR is 0.
In Figure 2a, when the LR is 0, the threshold variable is 0.0963; in Figure 2b, when the LR is
0, the threshold variable is 0.1955.
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In addition, the corresponding confidence interval of single threshold value 0.0963
is [0.0925 0.0966], and the corresponding confidence interval of double threshold value
0.2754 is [0.2708 0.2793]. These are both at the critical likelihood value, which is under the
5% significance level (the red line of LR statistic). The confidence intervals are within the
acceptable domain of the original hypothesis in the threshold model, thereby passing the
double threshold estimate of authenticity.

5.2.3. Analysis of the Panel Threshold Model Estimation Results

This paper took the ecological attention of local government index (EP) as the threshold
dependent variable and the fiscal decentralization index (FD) as the core explanatory
variable. Stata16.0 was used to estimate the parameters of the dual threshold model. The
parameter estimation results are shown in Table 10.

Table 10. Panel Threshold Model Estimation Results.

Variable Department of Numerical Values Statistics

Cor 38.87 (1.32)
Fin −0.240 *** (−5.20)
In 0.00834 * (1.72)
TL 0.967 * (1.82)

FD (EP ≤ 0.0963) −0.452 (−1.00)
FD (0.963 < EP ≤ 0.2754) −0.698 (−1.51)

FD (EP > 0.2754) −1.146 ** (−2.45)
_cons 1.488 *** (3.80)

n 390
R2 0.688

t statistics in parentheses * p < 0.10, ** p < 0.05, *** p < 0.01.

According to the results of the threshold effect test, when the ecological attention
of the local government index (EP) is located in the first and second intervals, that is,
when EP is smaller than 0.0963 and 0.0963 < EP < 0.2754, the coefficients of the fiscal
decentralization index (FD) are −0.452 and −0.698, respectively—but not significant. The
ecological attention of lower-level local governments can lead the government to show a
certain tendency to restrain energy intensity and “top competition”; however, because its
level and strength do not reach a certain level, they lack the driving force to provide positive
incentives for government energy conservation and emission reduction efforts. This makes
it difficult to guide local governments under the Chinese-style fiscal decentralization system
to alter their “race to the bottom” behavior decision. Instead, they support green industries
and high-tech industries to ease regional energy intensity and improve regional energy
utilization efficiency.

When EP > 0.2754, the fiscal decentralization index (FD) coefficient is −1.146, passing
the 5% significance test. This shows that, after reaching a certain threshold, the ecological
attention of local governments will adjust the distortion in regional energy utilization
caused by the “race to the bottom”—the result of fiscal decentralization—leading fiscal
decentralization to reversely inhibit regional energy intensity.

However, in terms of the double threshold value of EP (0.2754), the ecological attention
of local governments in most provinces of China did not reach or exceed this threshold
during most of the period from 2007 to 2019. The panel data studied in this paper included
390 samples from 30 provinces in mainland China from 2007 to 2019, among which only
30 samples of local government ecological attention exceeded the threshold value of 0.2754.

In particular, only Shanxi Province (2019), Fujian Province (2017, 2018, 2019), Henan
Province (2010, 2018, 2019), Guangxi Province (2017, 2018, 2019), Sichuan Province (2018,
2019), Yunnan Province (2014, 2015, 2016, 2017, 2019), Shaanxi Province (2014), Gansu
(2019), and the Ningxia Hui Autonomous Region (2008, 2010, 2013, 2014, 2015, 2016, 2017,
2018, 2019) have local governments with ecological attention exceeding 0.2754, which can
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play a role in correcting the “race to the bottom” caused by fiscal decentralization; this list
illustrates the following information:

First, most provinces with an EP index higher than the threshold value of 0.2457 are
in the central and western regions in China. Fujian Province is the only one to reach this
threshold in the developed eastern area in recent years. Furthermore, the EP index of the
Ningxia Hui Autonomous Region is at a high level during most years; this was partly due
to the fragile ecological basis of the central and western regions, and because the ecological
environment greatly restricts the sustainability of regional economic development, so
more attention is paid to ecological protection in policymaking. Relying on the developed
economic conditions, the eastern region took the lead in upgrading and optimizing the
industrial structure. The damage to the ecological environment caused by industrialization
was alleviated, and the ecological environment situation was better than that of the central
and western regions. It also shows that local governments in the eastern region, which
is the engine of China’s economic growth and the main source of tax revenue, pay more
attention to the competition of “growth indicators” than those in the central and western
regions; however, they pay less attention to the construction of an ecological civilization.

Secondly, in the view of time, most of the years when the EP index is higher than the
threshold value of 0.2457 were concentrated in recent years, although the central govern-
ment of China had set ecological civilization construction as a policy goal of local govern-
ments as early as 2007 to guide their behavior decisions. Therefore, on the whole, China
still lacks the endogenous power to drive local governments to actively change short-term
economic behaviors and alleviate regional energy intensity, and the “race to the bottom”
that is formed by fiscal decentralization cannot be significantly regulated. On one side, local
governments need to accelerate the implementation of ecological civilization construction.
Regardless, the more important aspect is that the central government needs to come up
with better mechanisms and governance measures to guide local governments in managing
the problem between economic development and energy efficiency improvement.

6. Conclusions and Policy Recommendations
6.1. Conclusions

This paper empirically analyzed the influence of China’s fiscal decentralization policies
and local governments’ ecological attention to regional energy intensity by successively
constructing the spatial econometric model and panel threshold model. The following
conclusions can be drawn:

Firstly, Chinese-style fiscal decentralization will significantly improve regional energy
intensity, while increasing local governments’ ecological attention will significantly inhibit
regional energy intensity. The main effect and direct effect coefficients of the spatial Durbin
model could fully verify these two conclusions.

Second, a region’s fiscal decentralization and the ecological attention of the local
government will significantly inhibit other forms of regional energy intensity, including
fiscal decentralization, due to the regional ecologically friendly and energy-saving high-
tech industry’s “spatial spillover effect”. This will significantly inhibit the space effect of
regional energy intensity. As the local governments’ ecological attention is influenced by
adjustments in central government policy, competition between Chinese local governments
should be “mandatorily reformed” to obtain “federal fiscal” tendencies. This would
significantly alleviate the space effect of regional energy intensity.

Finally, in the panel threshold effect regression, the ecological attention of local govern-
ments under the fiscal decentralization regulations of regional energy intensity produced a
reverse inhibition. When the local government’s ecological attention reaches the double
threshold level, fiscal decentralization can have a significant mitigation effect on regional
energy intensity.

Certainly, in addition to the marginal contribution contained in the above conclusions,
the study of this paper also has some shortcomings. First of all, the panel data in this paper
is from the Chinese provincial perspective, such empirical analysis is too macroscopic and
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the situation of China’s prefecture-level cities, districts, and counties needs to be presented
in further research. In addition, the research perspective of this paper should also be
extended to the enterprise and other micro-fields. Finally, in the process of measuring fiscal
decentralization, this paper adopts the index of budgetary revenue (expenditure), which is
consistent with most previous studies; however, this paper believes that in future research
it is still necessary to analyze this problem from the perspective of fiscal final accounts,
given that the government’s fiscal policy implementation behavior is not completely based
on the budget and plan, and in most cases, the government’s decision will deviate from the
budget. This is also a flaw in the current discussion of Chinese-style fiscal decentralization,
which needs to be given more attention by scholars in future research.

6.2. Policy Recommendations

Based on the above analysis and conclusions, this paper puts forward the following
policy suggestions:

(1) The Chinese central government should continue to firmly and clearly place the
construction of an ecological civilization in a prominent position. Improving regional
energy efficiency and regional energy intensity, in particular, should be fiscal goals
for central and local governments. This is not only conducive to the protection of
ecological civilization, but it is more conducive to eliminating backward capacity and
promoting the optimization and upgrading of the industrial structure;

(2) China’s assessment of local governments by the central government should be re-
formed further. To ensure economic development, more emphasis should be placed
on the local government’s performance in terms of ecological protection and im-
provements in regional energy efficiency. The “race to the bottom” between local
governments should be alleviated and local governments’ fiscal systems should be
guided to create ecological targets, thereby changing the “race to the bottom competi-
tion” to a “top by top competition”;

(3) The Chinese central government and local government should attach importance
to long-term economic and social benefits and ecological benefits. Particular atten-
tion should be paid to the fiscal support for regional new energy technologies, chip
technologies, photovoltaic and green infrastructure, and the ecologically and envi-
ronmentally friendly high-tech industry. Life-cycle stages should evolve at a faster
pace, and technological innovation should form an endogenous driving force for
improving energy efficiency, alleviating energy intensity, guiding the conversion of
old and new kinetic energy, and gradually eliminating the “spatial spillover effect” of
these industries due to the “race to the bottom competition”;

(4) Local governments should balance the relationship between economic development
and the construction of an ecological civilization. In the eastern coastal areas of China,
with mature technical conditions and a developed economy, a transformation of tra-
ditional energy sources to renewable and sustainable new energy sources should
be promoted, thereby uniting the alleviation of energy intensity with the goals and
requirements of further economic and social development. For some underdevel-
oped areas of China, especially in the ecologically fragile western region, the central
government needs to use tools, including transfer payments, to help coordinate the
contradiction between economic development and ecological and environmental pro-
tection and guide advanced technology and talents to enter these areas to effectively
alleviate the regional energy intensity.
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