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Abstract

Reducing coal overcapacity is an important strategy to achieve carbon peak and carbon neutralization in China. Deter-
mining the drivers of coal overcapacity is the first step toward this strategy. The existing literature focuses mainly on
the macro determinants of coal overcapacity. Micro factors such as local officials’ intervention motivation also plays
a role, but has received less attention in the literature. Using data from 25 coal-producing provinces in China, we
demonstrate that local officials’ promotion pressure under the GDP-based promotion system significantly leads to coal
overcapacity. Mediation effect analysis suggests that factor market distortion is one important channel through which
local officials’ promotion pressure affects overcapacity in the coal sector, and the distortion in the capital market plays a
more dominant role than distortion in the labor market. To alleviate the negative effect of officials’ promotion pressure
on capacity utilization rate, we build a diversified promotion system incorporating environmental indicators. Results
show that when the environmental pressure index accounts for at least 50% of the weights in the diversified promo-
tion system, the negative effect of promotion pressure disappears. Our results suggest that to reduce coal overcapacity
problem, policymakers may wish to weaken the GDP-based political promotion incentive by adding environmental and
ecological indicators and reducing interventions on factor allocation. Results from the present paper has implications
for resource-dependent countries facing similar overcapacity problems, especially in the context of the open economy
and green recovery in the post-COVID-19 period.

Keywords Coal overcapacity - Capacity utilization rate - Officials’ promotion pressure - Labor market distortion - Capital
market distortion - Officials’ promotion system
Introduction

The negative environmental impacts of greenhouse gas
(GHG) emissions have been the subject of global con-
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(Adebayo et al. 2022; Isik et al. 2019a, b, 2021; Pata and
Isik 2021).

Coal is the most carbon-intensive fossil fuel and the
biggest source of energy-related carbon emission in China
and the world (Steckel et al. 2015). Reducing coal pro-
duction and consumption is essential for sustainability,
climate change, and energy transition (Guo et al. 2022;
Shi et al. 2020). Nevertheless, coal overcapacity makes
phasing out coal use much more difficult (Wang et al.
2018a). On the one hand, the specificity of coal produc-
tion equipment causes high capacity withdrawal barriers.
The invested equipment must be used for a period of time
before it can be scrapped, which leads to more coal pro-
duction. On the other hand, due to local officials’ GDP-
oriented performance system and promotional pressure,
coal-based cities tend to persistently develop coal mining
and production under the restriction of a single industrial
structure, resulting in more coal production. Coal over-
capacity, i.e., production capacity in the industry being
significantly and persistently larger than actual production
or demand, leads to lower coal prices, thus incentivizing
more use of coal domestically and globally (Walker 2016).
Therefore, further reducing coal overcapacity remains an
important task to achieve carbon peak and carbon neu-
tralization in China.

Determining the drivers of coal overcapacity is the prem-
ise of successful overcapacity reduction. Exiting research
focuses on the debate between government and market fail-
ures. The “Wave Phenomena” (Lin et al. 2010), the expan-
sion market signals (Dong and Sun 2022), the firm’s factor
hoarding and entry deterrence strategy (Yang et al. 2019),
and the market’s weak effect on capacity exit (Dong and Sun
2022) are main ideas under the market failure strand of liter-
ature. In terms of government failure, government interven-
tion behavior such as government subsidy (Yu et al. 2021;
Zhang et al. 2016) and credit support (Ma et al. 2020) have
been extensively analyzed. Since China is in the process of
transition to a market economy and has not fully established
a mature market mechanism, it is more reasonable to study
the causes of excess capacity from the perspective of govern-
ment intervention. However, the existing literature focuses
more on the macro factor of government intervention behav-
ior while failing to explore the underlying micro aspect of
local officials’ intervention motivation.

Local officials’ promotion pressure under China’s GDP-
based promotion system may explain the overcapacity
problem from the micro perspective. Although the GDP-
based official promotion system is an important reason for
China’s economic growth miracle (Pu and Fu 2018), it also
causes local officials to focus on short-term economic per-
formance for personal political promotion (He et al. 2019),
thus leading to redundant construction and excessive invest-
ment (Wu and Zhou 2018), and subsequently overcapacity.

This problem may be particularly severe in coal cities. The
industrial structure of coal cities is relatively single, and
the economic growth mainly depends on coal mining and
production. To promote short-term economic growth and
gain political promotion, local officials will constantly
expand the exploitation, construction, and investment of
coal resources. These factors may be important reasons for
China’s severe coal overcapacity that began in 2013. How-
ever, little research has studied this problem.

One purpose of this paper is to empirically examine
whether local officials’ promotion pressure under the GDP-
based promotion system leads to coal overcapacity in China,
and the mechanism through which local officials’ promotion
pressure drives coal overcapacity. The other purpose of this
paper is to explore whether alternative local officials’ promo-
tion systems may help mitigate the overcapacity problem.
Using data from 25 coal-producing provinces in China from
2002 to 2016, we find that local officials’ promotion pres-
sure under the GDP-based promotion system is an important
micro factor that leads to coal overcapacity. We further find
that factor market distortion is a key channel through which
local officials’ promotion pressure affects overcapacity in
the coal sector, and the distortion in the capital market plays
a more dominant role than distortion in the labor market.
Moreover, an optimized promotion system that incorporates
environmental indicators would help alleviate the negative
effect of promotion pressure on capacity utilization rate.

Contributions of this paper are as follows. Firstly, this
paper demonstrates that local officials’ promotion pressure is
an influential factor in coal overcapacity, which supplements
a new micro perspective on the causes of coal overcapacity.
Secondly, this paper investigates how local officials’ promo-
tion pressure influences coal overcapacity and reveals two
different mediating effects, i.e., capital factor distortion and
labor factor distortion. Thirdly, this paper puts forward an
optimized local officials’ promotion system that comprehen-
sively considers economic and environmental indicators.
The new system significantly helps to reduce coal overcapac-
ity and could act as a new countermeasure widely promoted.

The research content of this paper is of great significance.
This paper proposes a new countermeasure for reducing coal
overcapacity by optimizing local officials’ promotion sys-
tem. This enriches the research perspective theoretically and
adds ways to reduce coal overcapacity practically. Mean-
while, the results of this paper can guide other countries in
reducing overcapacity. Other developing countries whose
economic growth mainly rely on resource exploitation may
also have the problem of excess capacity caused by local
officials’ promotion pressure. This paper’s results and policy
implications could provide them with a new idea to reduce
overcapacity and help them develop more sustainably. Fur-
thermore, this paper supports the “Green economy recov-
ery” strategy in the post-COVID-19 period. An important
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task in the post-COVID-19 period is to revive the economy.
Resource-based countries may accelerate the exploitation
and development of resource-based industries due to the
single industrial structure, which may cause the problem of
overcapacity. Our findings can help these countries prevent
overcapacity and achieve green economic development.

The remainder of this paper is organized as follows. The
“Literature review” section reviews relevant studies. The
“Empirical models” section discusses empirical methods.
The “Variables and data” section presents the variables and
data used in the paper. Estimation results are discussed in
the “Empirical results” section. The “Discussions” section
presents the discussion and policy recommendations. The
last section summarizes the conclusions.

Literature review

To study the cause and resolving mechanism of coal overca-
pacity from the micro perspective of local officials’ promo-
tion pressure, we review the literature from three aspects to
find the research gap, including the cause of overcapacity, the
influence mechanism of local officials’ promotion pressure
on overcapacity, and the methods of overcapacity reduction.

Cause of overcapacity

The research results on causes of overcapacity can be clas-
sified into two types, including government failure and
market failure. The “Wave Phenomena” (Lin et al. 2010),
the expansion market signals (Dong and Sun 2022), and the
firm’s factor hoarding and entry deterrence strategy (Yang
et al. 2019) are main ideas of market failure. In terms of
government failure, existing studies have found that gov-
ernment intervention and government spending can lead to
pollutant emissions and overcapacity (Isik et al. 2022; Zhang
et al. 2017). Specifically, government subsidy (Wang et al.
2018b; Xiang and Kuang 2020; Yu et al. 2021; Zhang et al.
2016) and credit support (Ma et al. 2020) are the main fac-
tors. Because the mature market mechanism has not been
established, studying the causes of overcapacity from the
perspective of government intervention is more in line with
China’s national conditions.

According to the above literature review, the existing
literature mostly focuses on the macro factor of govern-
ment intervention behavior. However, the underlying micro
factor of local officials’ intervention motivation has not
been further explored. Local officials’ promotion pressure
under China’s GDP-based promotion system may explain
the formation of overcapacity from the micro perspective,
whereas none of the existing studies has accounted for this.
Therefore, this paper tries to make up for this research gap
and empirically examine whether local officials’ promotion
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pressure leads to the overcapacity problem in China’s coal
sector.

The influence mechanism of local officials’
promotion pressure on overcapacity

Some studies show that the distorting factor market is an
important means for local officials to seek political promo-
tion (Bond and Samuelson 1986). Although the Chinese
government has made great progress in market-oriented
reform of productive factors (Gong 2018). Nevertheless,
due to some institutional constraints, the pace of establish-
ing integrated markets for essential productive factors still
lags behind (He et al. 2019; Yang et al. 2018), resulting in
serious factor market distortion (Ji 2020; Tan et al. 2019).

In China, local officials will coordinate loans and provide
land at low prices for enterprises to attract investment to
promote regional economic growth (Jiang et al. 2012; Zhang
et al. 2014). Besides, local officials will provide preferen-
tial policies and financial subsidies to accelerate the devel-
opment of specific industries (Liu et al. 2019; Yang et al.
2018). These actions will distort the factor market and trig-
ger the externalization of enterprise investment risks and
further promote the expansion of enterprise investment,
thus resulting in overcapacity. Therefore, the factor market
distortion may have mediating effects on coal overcapacity
caused by local officials’ promotion pressure. Nevertheless,
none of the existing literature has studied on it. In this paper,
we hypothesize that labor and capital market distortions are
key channels that local officials’ promotion pressure affects
coal overcapacity and test whether the hypothesis holds
empirically.

Methods of overcapacity reduction

Several studies put forward suggestions for reducing overca-
pacity, but most of them are qualitative research (Chi et al.
2021; Feng et al. 2018). Some literature empirically studied
the influence of factor change on resolving excess capacity,
including outward foreign direct investment (OFDI) (Chen
et al. 2021b), export (Dai and Zhao 2021), annexation, and
reorganization of enterprises (Liu and He 2019). On the role
of optimizing the promotion system for local officials in
resolving excess capacity, the existing studies only analyze
its impact from the qualitative perspective (Gan et al. 2015).
However, no literature has provided empirical support for
the governance effect of the optimized local officials’ promo-
tion system on overcapacity.

Some scholars believe that environmental regulation can
promote environmental sustainability (Khan et al. 2020)
and the withdrawal of excess capacity in China’s energy
sector (Du and Li 2019). Under environmental regulation,
local officials will reduce inefficient and highly polluting
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redundant construction investment activities. In addition,
environmental regulation increases the production cost of
enterprises and promotes the withdrawal of inefficient enter-
prises from the market, which is conducive to the elimina-
tion of excess capacity. Therefore, the inclusion of environ-
mental indicators in the officials’ promotion system may
help control coal overcapacity. Thus, this paper provides a
quantitative assessment of whether an optimized promotion
system can mitigate the coal overcapacity problem.

Empirical models

We start with a reduced-form linear regression model to
examine the relationship between the coal industry’s over-
capacity and local official’s promotion pressure, as in (1):

cuy = Py + Py - ey + Py - prog + Zk=3 Bic - Xio + 1 (1)

where cu;, represents the degree of coal capcacity uti-
lization rate in province i at time ¢, pro,, is the promotion
pressure faced by local officials, and X, is a set of con-
trol variables that affect the degree of coal overcapacity.
Additionally, #;, is the disturbance term that includes two
orthogonal components: a fixed effect term that accounts for
time-invariant unobserved factors affecting the capacity uti-
lization rate, and a random error term that represents time-
variant idiosyncratic unobserved factors. Since the degree of
coal capacity utilization rate is likely to be correlated with
the overcapacity in previous years, we include the lagged
capacity utilization rate (cu; ,_,) in the model to allow the
factors affecting coal overcapacity to have a long-term effect.
If the promotion pressure faced by local officials leads to a
higher level of overcapacity, then 3, is expected to be nega-
tive in the regression equation.

Next, we estimate Egs. (2) and (3) to determine whether
the effect of promotion pressure manifests itself through fac-
tor market distortion:

. . n
zdisty =y + vy - 2dist;,_y vy - proy + Zk:3 Vi Xy + & 2)

. n
Cltyy = @g + @y * Clty;y + @y - Prog + @y - 2dist;, + ZM O Xip + & 3)

where zdist;, represents the degree of factor market distor-
tion. Although promotion pressures may affect capacity utili-
zation rate in many ways, we focus our discussion on the fac-
tor market distortion channel. To promote economic growth,
local officials in coal-producing provinces may engage in
activities that move factor market prices away from the effi-
cient market prices, leading to over-or under-investment in
the coal sector. Since a larger value of zdist;, indicates the
further the market price is below the efficient price (hence a

higher degree of factor overuse), we expect y, to be positive
in Eq. (2). Following the framework outlined in Baron and
Kenny (1986) on testing mediating effect, the intermediary
role of factor market distortion is verified if the coefficient
of zdist,, is significant in Eq. (3), and the magnitude of the
coefficient for promotion pressure is smaller in Eq. (3) com-
pared to the value in Eq. (1). In other words, once controlling
for factor market distortion, the promotion pressure has a
smaller effect on the capacity utilization rate.

There are two potential pitfalls in Egs. (1)~(3), which
will bias the ordinary least square (OLS) estimates. First,
the lag of the dependent variable appears as an independent
variable in the econometric model. Second, some independ-
ent variables may adversely affect the dependent variable.
Therefore, these will lead to endogeneity in the model. In
this paper, we treat this endogeneity by using the general-
ized method of moments (GMM) for the estimation of the
dynamic panel model. For the case with a strong endogene-
ity, the two-stage least squares (2SLS) could also have been
a possible method choice to proceed. However, estimations
provided by 2SLS are often weak in the presence of hetero-
scedasticity (Lin and Lee 2010). In this context, the GMM
method is more efficient (Lee 2007). Precisely, the GMM
method is well known to solve the problem of endogeneity
in dynamic panel models.

Arellano and Bond (1991) first proposed the difference
generalized method of moments (diff-GMM), in which the
lagged dependent variables in levels are used as instruments
for the first-differenced lagged dependent variables. How-
ever, the diff-GMM estimation method often suffers from a
weak instrument problem, especially if the dependent vari-
able is close to a random walk. Arellano and Bover (1995)
and Blundell and Bond (1998) subsequently proposed the
system generalized method of moments (sys-GMM) by
including both lagged levels as well as lagged differences
of the dependent variable as the instruments. The sys-GMM
estimation method is superior to the diff-GMM method,
especially if the dependent variable is highly persistent. In
the present paper, we use sys-GMM as the main model to
test the linkage between promotion pressure and the capac-
ity utilization rate in the coal sector and use diff-GMM for
robustness check.

Variables and data

Capacity utilization rate refers to the amount of actual out-
put as a percentage of the total nameplate capacity. Follow-
ing previous literature (Cheng and Liu 2015; Zhang et al.
2014), we define the overcapacity ratio in the coal sector as
I—capacity utilization rate, or the idol capacity not utilized
in production. A stochastic production frontier approach is
used to compute the capacity utilization rate. The stochastic
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frontier method not only considers the elasticity of factor
substitution in the production process but also allows for
individual heterogeneity in the production frontier. Specifi-
cally, the stochastic production frontier model (Aigner et al.
1977; Greene 2005) is specified as:

Yie = £ (X t) + vy =y, 4)

where y;, is the actual output of region i at time ¢, x;, is a
vector of inputs, f{.) is the production function, and v;, is the
random error term. Furthermore, u;, is the half-normally dis-
tributed error term that measures the technical inefficiency
of production, or the amount of the actual output (y;,) devi-
ates from the optimal frontier (f(x;, #) +v;,) that each individ-
ual unit pursues. A time-trend ¢ is included in the production
function to account for technological progress over time.

To allow for a flexible functional form, we use a translog
specification of the production function as in Eq. (5):

Iny;, =ay + a,InK;, + a,InL;, + ast + a4(an,~,)2
+as(InL,)’ + ag(InK,,) (InL, ) + a (InK,, ) (5)

+ ag(lnL,-,)r + ot + €,

where the actual output (y;) is modeled as a function
of capital stock (K) and labor input (L) and a compound
residual term ¢;,, which can be replaced by v;, —u;, in Eq. (4).
The maximum attainable output (y}) can be calculated based
on the estimation results of the stochastic frontier translog
production function. It follows that the capacity utilization
rate (cu;,) is calculated as the actual output divided by the
maximum possible output, as in Eq. (6):

_ Vi _ exp (lnyn)

Cui === P
l Yie €xp (lnyn)

= exp (—uy) ©)

In calculating the capacity utilization rate, the actual
output refers to the inflation-adjusted sales value of the
coal industry in each province, using 2002 as the base
year. The capital stock is calculated using the perpetual
inventory method!, with the base year determined by the
method of Shan (2008)? and the depreciation rate esti-
mated by the method outlined in Chen (2011)°. Labor

! The calculation is based on K,=K,_,(1—-38)+I, where K, is the
capital stock in the ¢ year, § is the depreciation rate, and I, is the
actual investment amount which is measured by the total fixed-asset
investment.

2 The calculation formula is Ky=1Iy/(+3) , where K, is the capi-
tal stock in the base year, I is the fixed asset investment in the base
year, 7 is the annual growth rate of fixed asset investment, and ¢ is the
depreciation rate.

3 The calculation formula is 6, = o‘ivFl:x, , where ND, is the amount of
=1

depreciation in period t. OVFA,_, is the original value of the fixed
assets in period r—1.
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input is measured by the number of employees in the coal
industry.

Our core explanatory variable is local officials’ promotion
pressure during their tenure. Wang et al. (2018a, b) note that
local officials are ranked among each other under the current
political system, with the better-preformed ones moving up
along the political career ladder. Previous studies show that
this ranking is mainly determined by the economic perfor-
mance of the respective region among all regions under con-
sideration (Li and Zhou 2003; Maskin et al. 2000; Xu 2011).
Therefore, we use an index constructed by GDP growth rate
similar to the ones used in Qian et al. (2011) and Wang et al.
(2018a, b) to represent local officials’ promotion pressure.
Specifically, local officials face zero promotion pressure
if the region’s GDP growth rate is higher than that year’s
national average GDP growth rate. Otherwise, the promotion
pressure equals 1.

We consider coal factor market distortion as the key chan-
nel through which promotion pressure affects the industry’s
overcapacity. Efficient allocation is achieved if the factor
price equals the marginal value of output. Following Chen
and Hu (2011), we calculate the degrees of capital (kdist)
and labor (Idist) market distortion in a given region as in
Egs. (7) and (8):

N
kdist, = <%>/ IBBK‘ @)
K
N /S
Idist, = (%) / ‘;Li ®)
L

where K/K (L/L) represents the actual proportion of capi-
tal (Iabor) used in region i over those used in all regions, S;
is the proportion of output value in region i over all regions,
ﬁK’_ (ﬁL,) represents the coefficient of capital (labor) contri-
bution to output in the production function, and EK (EL) is
the weighted value of capital (labor) contribution across all
regions based on the total output. Therefore, S,y /EKmeas—
ures the theoretical proportion of capital used in region i
when capital is efficiently allocated. If kdist; is greater than
one, capital is overused in the region and the capital price is
too low compared to the efficient market price. A value less
than one for kdist; would represent insufficient capital use in
the region with relatively high capital prices, or an upward
distortion in the capital market. Similar definitions are used
for the labor market. The total degree of coal factor market
(zdist) distortion is calculated as in Eq. (9):

zdist; = P - kdist; + By, - 1dist; )

To measure the ceteris paribus effect of promotion
pressure on coal overcapacity, it is necessary to account
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Tab.le 1 Descriptive statistics of Variables No. Mean Std Minimum Maximum
variables (2002-2016)
Capacity utilization rate(cu) 375 0.757 0.188 0.977 0.043
Promotion pressure(pro) 375 0.499 0.501 0 1
Degree of overall factor market distortion (zdist) 375 1.238 0918 0.033 7.070
Degree of capital market distortion (kdist) 375 1.271 1.259 0.018 8.745
Degree of labor market distortion (/dist) 375 1.688 1.514 0.043 8.707
Innovation ability (Isik et al.) 375 8.959 1.937 0 13.095
Economic cycle (cycle) 375 0.000 0.277 —1.801 1.113
Growth rate of coal industry revenue(gr) 375 0.191 0.317 -0.962 1.399
Degree of government intervention (gov) 375 0.072 0.024 0.041 0.185

Data are measured at the annual frequency across 25 coal-producing provinces in China. The capacity uti-
lization rate is calculated based on the stochastic frontier model discussed in Eqgs. (4)—(6). Promotion pres-
sure is an index based on GDP. The degrees of factor market distortion are calculated as in Egs. (7)—(9)

for other variables that affect the variation in the over-
capacity across regions. Following previous literature,
we consider four variables, namely the innovation capac-
ity, economic cycle, and revenue growth rate of the coal
industry, as well as the degree of overall government
interventions in the province. Below, we discuss each
factor separately.

Innovation capacity

Following previous literature, the innovation capacity of
the coal industry is measured by its total R&D expendi-
ture (in logarithms) each year. R&D activities promote
innovation and product differentiation, supplying the
market with high-quality products that better meet the
demand and contributing to a greater capacity utiliza-
tion rate (Li et al. 2019). Furthermore, by improving
innovation ability, firms may enter the high-tech produc-
tion chain, diversifying their investment portfolios that
help alleviate the overcapacity problem. It is expected
that a higher innovation capacity is associated with a
greater capacity utilization rate (or equivalently, a lower
overcapacity).

The economic cycle of the coal industry

Given the vital role coal plays in China’s industrial produc-
tion, the economic cycle can greatly impact the overall per-
formance of the coal industry. In economic downturns, the
demand for coal decreases, exacerbating the overcapacity
problem. On the other hand, when the economy is in the
boom phase, the rise in demand would improve the capacity
utilization rate in the industry. We use the Hodrick-Prescott
(HP) filter method to decompose the coal industry’s sales
value in each province into a fluctuating and a time trend
factor, with the former used as a measure of the economic
fluctuation cycle of the industry (He et al. 2013).

The growth rate of coal industry revenue

Another demand-side factor that affects the coal industry
capacity utilization is its total revenue growth rate. A higher
revenue growth rate reflects greater demand for coal hence a
less severe overcapacity problem (Ju et al. 2016). We obtain
the coal industry’s total revenue for each coal-producing
province considered in the analysis, which is further deflated
using the base year of 2002.

Degree of government interventions

Guo (2016) finds that fiscal policies such as the economic
stimulus package of 586 billion dollars that the Chinese
government put forth in 2008 led to a severe overcapacity
problem in the coal industry after 2010. Wang et al. (2014)
show that intervention measures such as government pur-
chases and subsidies resulted in non-cyclical overcapacity
in the coal sector. Following Lu and Ou (2011), we use the
proportion of fiscal revenue over the total GDP in coal-pro-
ducing provinces to measure the overall degree of govern-
ment interventions.

Data used in the paper are collected from various official
government databases, including the China Industrial Econ-
omy Yearbook, China Statistical Yearbook, China Labor
Statistics Yearbook, and China Science and Technology
Statistics Yearbook. We consider 25 coal-producing prov-
inces and province-level cities in China, including Beijing,
Hebei, Shanxi, Inner Mongolia, Liaoning, Jilin, Heilongji-
ang, Jiangsu, Anhui, Fujian, Jiangxi, Shandong, Henan,
Hubei, Hunan, Guangxi, Chongqing, Sichuan, Guizhou,
Yunnan, Shaanxi, Gansu, Qinghai, Ningxia, and Xinjiang
for 2002 to 2016*. Table 1 provides the summary statistics
of the variables considered in the analysis.

# Note: To avoid the impact of China’s coal capacity reduction policy
after 2016, the research data of this paper is up to 2016.
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As can be seen, the estimated average capacity utiliza-
tion rate of the coal industry across all 25 provinces over
the sample period is 75.7%, suggesting an overcapacity of
24.3%. This number is in line with Wang et al. (2018) who
find that nationally, the coal industry in China faced an over-
capacity of 10 to 40% between 1989 and 2016, as well as
Ju and Wang (2019), who note that the capacity utilization
rate in China’s coal industry ranged between 64 and 79%
in 2001-2016. For promotion pressure, the mean value is
around 0.5, suggesting that on average, half of the sample
faced intense promotion pressure due to a lower-than-aver-
age GDP growth rate. On average, both labor and capital
market show a high degree of resource overuse, suggesting
that market prices are lower than the efficient prices. How-
ever, the degree of market distortion is higher for labor than
capital. The level of government interventions, measured as
the percentage of fiscal revenue over the total GDP, ranges
between 4 and 18.5%, reflecting a large degree of heteroge-
neity among provinces over the sample period.

Empirical results

This section discusses the empirical results based on the
data for 25 coal-producing provinces in China over the
sample period of 2002-2016. We first quantify the effects
of promotion pressure on coal overcapacity and then inves-
tigate whether promotion pressure affects overcapacity by
distorting factor market prices. Several robustness checks,
including using an alternative proxy for promotion pres-
sure, a different estimation procedure, various sub-samples
of the data, and further decomposition of the factor market
distortions, are conducted to check the sensitivity of the
estimation results.

Effects of local officials’ GDP-based promotion
pressure on coal overcapacity

To avoid false regressions, a stationarity test of data
must be carried out before regression estimation. Table 2
shows the unit root test results derived from the three test
methods.

As can be observed from the above table, all variables
are horizontally stable and can be directly estimated by
regression. Table 3 shows the baseline regression results
for Egs. (1)—(3) based on the sys-GMM method. The
Hansen overidentifying test fails to reject the null hypoth-
esis of exogenous instruments, suggesting the validity
of the instruments. The Arellano-Bond test shows no
second-order serial correlation in the models. Overall,
the diagnostic test results indicate that the models are
well-specified.

@ Springer

Table 2 Unit root test results

Variable LLC Fisher-ADF Fisher-PP
cu -8.716™" 95.911™" 122.181"
zdist -1.923™ 44.833" 42.833"
pro —4.032"" 44.915™" 53.714™"
rd —8.096™" 80.715™" 145.014™"
cycle —6.562""" 76.634™ 58.242™
gr —6.259"" 83.906™" 90.621""
gov -9.146™" 68.530""" 73.170""

EEET I

, ", " respectively represent the significance level of 1%, 5%, and
10%

Table 3 Baseline regression results

Explanatory (1) 2) 3)

Variables  pHS=cu, RHS=zdist,, RHS=cu,

cuy, 0.698"(0.049) 0.677"(0.046)
zdist; 0.926"(0.040)

pro, —0.033(0.013) 0.115%(0.060) -0.028"(0.012)
zdist,, —0.017"(0.006)
rd,, 0.012(0.003)  —0.028"(0.013)  0.010"(0.003)
cycle,, 0.1607(0.022) —0.196"(0.114)  0.1617(0.021)
ar; 0.1457(0.024) —0.295"(0.132)  0.133"(0.023)
gov, —0.119(0.289)  —1.230""(0.400) —0.227(0.365)
constant 0.117°(0.061)  0.4677(0.177)  0.180"(0.064)
AR(1) -3.090(0.002)  —1.860(0.063)  —3.080(0.002)
AR(2) 0.48(0.631) —0.60(0.549) 0.44(0.662)

Hansen Test  22.260(1.000)  21.190(1.000) 22.660(1.000)

" and” represent significance levels at 1%, 5%, and 10%, respec-
tively. Cluster robust standard errors in parentheses. RHS, right-hand-
side variable, or the dependent variable of the regression model

Regression results in Table 3 provide strong evidence
in favor of our hypothesis that local officials’ promotion
pressure reduces the capacity utilization rate and increases
overcapacity in the coal industry. All else equal, the over-
capacity rate is expected to increase by an average of 3.3
percentage points when the local officials face promotion
pressure. The variable cu,_, is significantly positive, indi-
cating that the excess capacity in the previous period sig-
nificantly affects the current period’s capacity utilization.
The long-run effect of promotion pressure, calculated as
B,/(1 B,), equals the —10.8 percentage points, suggesting
that promotion pressure will increase the overcapacity
level by 10.8 percentage points in the long run.

Regressions (2) and (3) are used to test the intermediary
role of coal factor market distortion on overcapacity. Esti-
mation results for model (2) show that local officials’ pro-
motion pressure in coal-producing provinces will increase
factor market distortion in the coal industry. Regression
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Table 4 Robustness checks when using an alternative proxy for promotion pressure and the differenced GMM estimator

Use alternative proxy for promotion pressure Use diff_GMM estimator

(1) RHS=cu, (2) RHS=zdist,, (3) RHS=cu,, (4) RHS=cu, (5) RHS=zdist,, (6) RHS=cu,
Clly g 0.680°""(0.028) 0.678"(0.027) 0.612°7(0.058) 0.498%(0.059)
zdist ;. 0.899%(0.022) 0.578"(0.084)
pro, —0.002""(0.001) 0.013"%(0.005) 0.001(0.001) —0.0327(0.015) 0.0547(0.033) —0.0327(0.013)
zdist;, —0.019"(0.005) —0.085"(0.020)
rd,, 0.01177(0.002)  —0.026""(0.009) 0.009°(0.002) 0.013(0.011) 0.074"(0.027) 0.023%(0.013)
cycle,, 0.1787(0.016)  —0.256"(0.061) 0.167°7(0.016) 0.184"(0.025)  —0.3337(0.204) 0.174"(0.030)
ey 0.132°7(0.014)  —0.25377(0.054) 0.129°7(0.014) 0.139(0.025)  —0.200""(0.064) 0.110"(0.025)
gov;, —0.266(0.356) —0.675(0.697) —0.289(0.397) 0.043(0.611) —2.446(2.429) 0.220(0.611)
constant 0.146"(0.033) 0.4147(0.112) 0.177°7(0.034)
AR(1) —6.650(0.000) —8.890(0.000) —6.780(0.000) —2.960(0.003) —1.860(0.063) —2.690(0.007)
AR(2) 0.270(0.788) —0.710(0.478) 0.300(0.767) 0.530(0.595) —0.950(0.343) 0.390(0.696)

Hansen Test

24.350(1.000)

22.950(1.000)

24.100(1.000)

23.010(1.000)

22.430(1.000)

23.430(1.000)

sk ok

" and " represent significance levels at 1%, 5%, and 10%, respectively. Cluster robust standard errors in parentheses. RHS, right-hand-side

variable, or the dependent variable of the regression model

results of model (3) further show that zdist is significantly
negative; in other words, factor market distortion reduces
the capacity utilization rate of the coal industry. Compar-
ing the two regression results in (1) and (3), although the
promotion pressure variable is significant in both regres-
sions, the magnitude of the coefficient decreases from 3.3
to 2.8 percentage points when the distortion variable is
added. Results suggest that the coal factor market dis-
tortion is an important channel that promotion pressure
affects coal overcapacity in China.

In addition, regression results show that an enhance-
ment of innovation ability improves the capacity utiliza-
tion rate. The coefficient of cycle is significantly positive,
suggesting that when the economy is in the booming stage,
the capacity utilization rate increases. We further find
that a strong coal market demand reduces overcapacity.
Meanwhile, government interventions as measured by the
percentage of GDP from fiscal revenues do not signifi-
cantly affect the capacity utilization rate after controlling
for other factors.

Robustness checks

We consider several robustness checks for our baseline
regression results. Firstly, we use the ratio of regional GDP
to total foreign investment utilized by the region as an alter-
native proxy for local officials’ promotion pressure. Previous
studies show that local officials are strongly incentivized to
attract foreign investment into the region to promote eco-
nomic growth (Tsui and Wang 2004). Zhang et al. (2007)
used the ratio between the total amount of foreign direct
investment utilized by a region and the GDP to measure
the degree of competition among local governments, with

a lower ratio suggesting that the government is less suc-
cessful in attracting foreign investment. We follow a similar
approach as in Zhang et al. (2017), except that we take the
reciprocal of this ratio. It is expected that in regions with a
higher GDP to total foreign investment ratio (or lower for-
eign investment to GDP ratio), local officials would face a
higher promotion pressure.

Regression results are overall consistent with the find-
ings of the baseline models. One standard deviation increase
in promotion pressure as measured by foreign investment
decreases the capacity utilization rate by 4.13% based on
the results in Table 4 model (1). When the factor market
distortion variable is accounted for in the regression model
(model (3)), the effect of the promotion pressure disappears.
The results again provide strong evidence that promotion
pressure faced by local officials influences coal overcapacity
by distorting factor market prices.

As a second robustness check, we use the differenced
GMM to estimate the relationship between promotion
pressure and coal overcapacity. Estimation results shown
in models (4)-(6) of Table 4 suggest that local officials’
promotion pressure significantly reduces coal capacity uti-
lization rate when the alternative estimation procedure is
used. Furthermore, an increase in the promotion pressure
will exacerbate the level of factor market distortion, con-
tributing to overcapacity in the coal sector.

In the third robustness check, we exclude the data for
Beijing, Hubei, Qinghai, and Guangxi from the regression
analysis. The four provinces only produce a small amount
of coal and revenues from the coal industry account for a
minor portion of the total GDP. As suggested by regres-
sion results in models (1)—(3) in Table 5, the direction and
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Table 5 Robustness checks by using subsets of data

Explanatory variables

Excluding non-major coal-producing provinces

Using data from 2002 to 2012

(1) RHS=cu,,

(2) RHS=zdist,,

(3) RHS=cu;,

(4) RHS=cu,,

(5) RHS=zdist,

(6) RHS=cu,,

0.700""(0.056)

cuy,y 0.680"(0.069)
ciy,y 0.965"7(0.010)

pro, —0.030""(0.012) 0.125"(0.057)  —0.0217(0.010)
zdist;, —0.019"%(0.005)
rd,, 0.009"(0.002)  —0.025"(0.011) 0.007°""(0.002)
cycle,, 0.1217(0.026)  —0.0897(0.048) 0.133"(0.032)
ey 0.124(0.026)  —0.113"°(0.051) 0.116"(0.026)
gov;, 0.241(0.268) —1.126(0.860) 0.5007(0.244)
constant 0.128"(0.058) 0.343"(0.123) 0.1648"(0.069)
AR(1) —2.700(0.007) —1.590(0.111) —2.660(0.008)
AR(2) 0.130(0.894) 0.360(0.721) —0.050(0.961)

Hansen Test

17.660(1.000)

14.350(1.000)

18.270(1.000)

0.689(0.092)
—0.0397(0.021)

0.0147%(0.005)
0.200°%(0.061)
0.26177(0.038)
0.167(0.352)
0.037(0.091)
—2.760(0.006)
0.940(0.347)
11.520(1.000)

0.886"(0.056)
0.1207(0.060)

—0.0227(0.013)
—0.066(0.114)
—0.1897(0.106)
—2.079(1.871)
0.522"(0.251)
—1.700(0.090)
0.420 (0.673)
21.160(1.000)

sk

0.719%**(0.046)

—0.005(0.009)
—0.013"%(0.005)
0.007°(0.004)
0.2417(0.032)
0.2107(0.020)
—-0.232(0.187)

0.110°(0.059)
—2.980(0.003)

0.730(0.466)
12.160(1.000)

sk ok

" and " represent significance levels at 1%, 5%, and 10%, respectively. Cluster robust standard errors in parentheses. RHS, right-hand-side

variable, or the dependent variable of the regression model

statistical significance of each variable are consistent with
the baseline model in Table 3.

In the fourth robustness check, we limit our sample period
to 2002-2012. The coal industry in China has been in reces-
sion and entered a new phase since 2013. We exclude the
data from 2013 to account for the potential structural break
due to declining demand and a shift in the energy structure.
Results in models (4)—(6) in Table 5 show that using the
restricted sample period, the direction and significance of
each variable remain unchanged.

As a final robustness check, we decompose the factor
market distortion into capital and labor market distortions
to determine which factor plays a more important role and
whether the results are sensitive to the specification of the
distortion variable. Table 6 models (1) and (3) suggest that
officials’ promotion pressure distorts both capital and labor
market prices. In models (2) and (4), the regression coef-
ficient for promotion pressure remains negatively signifi-
cant, suggesting that after controlling for either capital or
labor market distortions, promotion pressure still negatively
affects capacity utilization rate. While capital market distor-
tion significantly reduces the capacity utilization rate (model
(2)), the effect of labor market distortion is non-significant
(model (4)).

Estimation results in Table 6 suggest that capital mar-
ket distortion is an important channel that local officials’
promotion pressure influences the capacity utilization rate
in the coal industry, whereas distortion in the labor market
plays little role in transmitting the effect. The coal indus-
try in China is highly capital-intensive. Compared to labor,
capital is also a relatively scarce resource in China. Local
governments often intervene in banks’ financial resource
allocations using instruments such as interest subsidies to

@ Springer

achieve regional GDP growth and personal promotion. With
the reduced financing costs, combined with the high-profit
margin in the “golden decade” of the coal industry, a large
amount of fixed-asset investment poured into the sector.
These actions taken by the local officials acted to distort
capital prices and cause coal firms to have more capital to
expand investment and production, leading to overcapacity
in the coal sector.

Overall, regardless of the specification considered, the
empirical method used, and the sub-sample analyzed, our
results consistently point to the significant negative impact
of GDP-based promotion pressure on the capacity utiliza-
tion rate of the coal sector. We further find that factor market
distortion, in particular, the preferential policy in the capital
market that lowers capital prices, plays an important role in
transmitting the negative impact of promotion pressure from
the GDP-based promotion system.

Effects of an optimized local officials’ promotion
system on coal overcapacity

In this section, we explore whether using alternative per-
formance evaluation methods helps reduce coal overca-
pacity. To do so, we incorporate ecological and environ-
mental indicators into the official promotion evaluation
system. Du and Li (2019) argue that environmental regu-
lations help reduce the excess capacity in China’s coal
sector, and a promotion assessment system incorporat-
ing environmental and ecological indicators is the key to
achieving this goal. Under the comprehensive evaluation
system, local officials would be incentivized to reduce
inefficient and high-polluting investment activities, as
well as to set more stringent environmental regulations
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Table 6 Regression results
using capital and labor market
distortions

(1) RHS=kdist,

(2) RHS=cu,,

(3) RHS=ldist,

(4) RHS=cu;,

ook

0.6977(0.043)

ook

0.717"(0.048)

CUir

kdist ; 0.917"(0.062)
Idist ;

pro;, 0.169""(0.082)
kdist;,

Idist;,

rd,, —0.053™(0.026)
cycle;, —0.265(0.178)
gr, —0.3817(0.203)
gov, —2.652"(0.706)
constant 0.8327(0.338)
AR(1) —1.610(0.108)
AR(2) —1.600(0.110)

Hansen Test 19.310(1.000)

sk

0.967"(0.027)

—0.029"(0.012) 0.125"(0.052) —-0.030"(0.012)
—0.010"(0.003)

—0.001(0.005)
0.009(0.003) —0.002(0.008) 0.01177(0.003)
0.157°(0.021) —0.046(0.050) 0.155"(0.022)
0.139"(0.023) —-0.335"(0.073) 0.14477(0.024)

—0.162(0.342) —0.596(0.506) —0.125(0.284)
0.1547(0.063) 0.097(0.1140) 0.106"(0.063)

—3.070(0.002) —2.380(0.017) —3.100(0.002)
0.440(0.662) 1.400(0.159) 0.440(0.661)

22.890(1.000) 19.390(1.000) 21.480(1.000)

sk ok

L and ” represent significance levels at 1%, 5%, and 10%, respectively. Cluster robust standard errors
in parentheses. RHS, right-hand-side variable, or the dependent variable of the regression model

more in line with sustainable development goals. With
the increased production cost due to environmental
regulations, firms will reduce investment scale in low-
profit projects, improve production efficiency, and carry
out R&D innovation activities, all of which help reduce
excess capacity. In addition, some firms may be forced to
withdraw from the market due to the high environmental
compliance costs.

Following Qian et al. (2011), we construct an environ-
mental pressure index based on five indicators, including
sulfur dioxide emissions per unit of GDP, smoke and dust
emissions per unit of GDP, wastewater emissions per unit
of GDP, per capita afforestation area, and the proportion
of forestry investment in regional GDP. Of the five fac-
tors, higher sulfur dioxide, smoke and dust, and waste-
water emissions indicate higher environmental pressure
faced by local officials. On the other hand, local officials
face lower environmental pressure if the per capita affor-
estation area and the proportion of forestry investment
in regional GDP are higher. We first normalize the five
variables’ and then aggregate them into a comprehensive
index for each province. If the aggregate index is higher
(lower) than the national average, the green pressure
index is set to one (zero) since the environmental indica-
tors of the province are worse (better) than the national
average.

3 Indexes of sulfur dioxide emissions per unit of GDP, smoke and
dust emissions per unit of GDP, and wastewater emissions per unit of

GDP are normalized using the calculation: x; = LM‘ Indexes

max v,—min v;

of per capita afforestation area, and the proportion of forestry invest-

ment in regional GDP are normalized using the calculation:
max v;—v,

X, = Vi

max v;—min v;

We construct the comprehensive promotion pressure
index by taking a weighted average of the green pressure
and the GDP pressure indexes, as in Eq. (10):

Zpro =m:- pro +n- epro

10)

where zpro is the comprehensive promotion pressure,
epro is the green index, and m and n are the weights for
the economic and green pressure indexes, respectively. We
restrict m+n=1 and consider various combinations of the
weights with ranging from 0.1 to 0.9 (or when ranges from
0.9 to 0.1) when constructing the comprehensive index.

Estimation results are presented in Table 7. As can be
seen, when the proportion of the environmental pressure
indicator in the comprehensive promotion pressure index
(zpro) exceeds 50%, the coefficient for zpro becomes sta-
tistically insignificant. When the proportion of green pres-
sure in the comprehensive promotion pressure index reaches
90%, the coefficient of the zpro becomes positive, although
it remains statistically non-significant. Results suggest that
incorporating environmental indicators into the promotion
assessment system for local officials can alleviate the nega-
tive effect of the promotion pressure of local officials on coal
capacity utilization rate.

Discussions
Comparison with existing studies

In this paper, there is an important result that local offi-
cials’ promotion pressure under the GDP-based promotion

@ Springer
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Table 7 Influence of promotion pressure on coal overcapacity under comprehensive promotion evalution system of officials
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(©)]

®)

@)

©6)

®)

@

(@)

(€]

m

m=0.8 m=0.7 m=0.6 m=0.5 m=0.4 m=0.3 m=0.2 m=0.1

=09

0.697°7"(0.051) 0.693"""(0.052)

—0.003(0.013)

0.702°7"(0.051)
—-0.012(0.015)

0.706"""(0.050)
—0.020(0.017)

0.708"""(0.050)
—0.029(0.019)

0.707°""(0.050)  0.706"*"(0.050)
—0.036"(0.019)

—0.040"(0.018)

0.704"(0.049)
—0.039"(0.016)

0.7017"(0.049)
—0.036"(0.015)

cu i1

0.002(0.011)

pro;

0.0117(0.003) 0.01177(0.003)
0.16877(0.022) 0.169°°*(0.022)
0.138"7"(0.024) 0.136"7"(0.024)

~0.207(0.324)

0.0117(0.003)
0.1667(0.022)
0.14077"(0.024)

~0.209(0.330)

0.0117(0.003)
0.164°7%(0.022)
0.14277"(0.025)

~0.205(0.333)

0.0117(0.003)
0.161°7%(0.022)
0.14477(0.025)

~0.192(0.331)

0.012°7(0.003)
0.161°7%(0.022)

0.14477(0.025)
—0.177(0.325)

0.012"(0.003)
0.15977(0.022)

0.14577"(0.024)
—0.162(0.308)

0.012°(0.003)
0.1587(0.022)
0.146"(0.024)

~0.141(0.301)

0.012"*(0.003)

“(0.022)

0.159

cycle;,

0.145"(0.024)
—0.127(0.294)

8Tt

~0.202(0.318)

8oV

0.117°(0.061)
—3.040(0.002)

0.1177(0.060)
—3.040(0.002)

0.116°(0.061)

—3.050(0.002)

0.117°(0.061)
—3.070(0.002)

0.117°(0.062)
—3.090(0.002)

0.1127(0.062)

—3.110(0.002)

0.118"(0.062)
—3.110(0.002)

0.117°(0.061) 0.1177(0.061)
—3.110(0.002)

—3.100(0.002)

constant
AR(1)

0.210(0.834)
22.370(1.000)

0.370(0.714) 0.310(0.760) 0.250(0.799) 0.220(0.823)
22.230(1.000)  21.670(1.000)  21.920(1.000)

22.440(1.000)

0.480(0.632) 0.460(0.645) 0.420(0.673)
22.410(1.000) 21.880(1.000)

21.940(1.000)

0.480(0.629)
20.230(1.000)

AR(2)

HansenTest

,and " represent significance levels at 1%, 5%, and 10%, respectively. Cluster robust standard errors are presented in parentheses. The dependent variable of the regressions is the capacity

utilization rate. m represents the weight of promotion pressure in the comprehensive evaluation index .

s

system can lead to coal overcapacity. We find several studies
supporting our results. The study from Chen et al. (2021a)
showed that local governments’ incentive to reach GDP
growth targets affects the local firms’ capacity utilization.
Research results of Xie et al. (2021) also indicated that
the promotion incentives of enterprise leaders can lead to
capacity expansion in the electric power enterprise. These
results all show that officials’ GDP-based promotion pres-
sure is an important factor causing overcapacity. It indicates
that resource-based areas should change their GDP-oriented
development goal and reduce local officials’ GDP-oriented
promotion pressure.

Besides, we find an interesting result that factor market
distortion is one important channel through which local offi-
cials’ promotion pressure affects overcapacity in the coal
sector. The study by Yang et al. (2019) pointed out that gov-
ernment investment incentives are the main driving factor
behind coal overcapacity in China. Meanwhile, according to
the research results of Yu et al. (2021), government subsidies
are a determinant of overcapacity in the wind energy indus-
try and PV industry. Government intervention and subsidies
lead to factor price distortion and factor allocation distortion.
Therefore, these results reveal that factor distortion is an
important channel causing excess capacity. This indicates
the importance of reducing government interventions in the
factor market.

Concerning the effect of an optimized local officials’ pro-
motion system on coal overcapacity, we find that a diversi-
fied promotion system incorporating environmental indi-
cators can help mitigate the negative effect of promotion
pressure on capacity utilization rate. There is an important
study supporting this finding. Feng and Yu (2019) found
that after adding ecological progress into the local officials’
promotion assessment, fixed asset investment of enterprises
decreased significantly. This means that adding environmen-
tal indicators to the officials’ promotion evaluation system
can reduce over-investment and overcapacity. It indicates
that optimizing local officials’ promotion system is an
important method to reduce overcapacity.

Policy implications

According to the empirical conclusions of this paper, we put
forward the following policy recommendations to mitigate
overcapacity in the coal sector.

(1) The central government should weaken the GDP-based
political promotion incentive. Under the current GDP-
based promotion system, local officials would artifi-
cially lower factor prices to attract investment, leading
to market inefficiency and overcapacity. Therefore,
a reform of the local officials’ promotion evaluation
system is needed. The central government should con-
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struct a diversified promotion appraisal system for local
officials that includes environmental and ecological
indicators, to reduce the effect of GDP-based promo-
tion pressure on coal overcapacity.

(2) The market-oriented reform of factors in the coal
industry should be accelerated. Given that factor
market distortion plays a crucial role in transmitting
local officials’ promotion pressure to the coal sector,
furthering factor market reform in the coal-producing
region may be an essential step to reduce coal over-
capacity. Policymakers should design regulations that
reduce government interventions in the labor and
capital markets, allowing resource allocation to be
based on market supply and demand. Besides, in the
current financial system, the government plays a key
role in commercial banks’ credit granting and interest
rate determination. Reforms are needed to reduce the
impact of government intervention on the financial
system to restore the market-based pricing mechanism
for capital factor.

(3) Local governments should focus on developing a green
economy and creating new economic growth points. In
the open economy context, people’s demand for product
quality increases. They pay more attention to green and
healthy products and lifestyles, especially in the post-
COVID-19 period. Therefore, resource-based cities
should not only focus on exploiting and producing sin-
gle resource-based products. Local governments should
expand the upstream and downstream of the industrial
chain based on the original competitive industries to
develop diversified industries. Besides, low-carbon
industries and emerging industries can also be devel-
oped to create new economic growth points. This will
help reduce overcapacity and meet the people’s needs
to improve their lives, health, and living environment
and achieve a green economic recovery in the post-
COVID-19 period.

Research limitations

Restricted by data, in this paper, we only incorporate
environmental indicators to construct the diversified
promotion evaluation system. Future studies may wish
to consider a more comprehensively constructed promo-
tion evaluation system that takes into account other sus-
tainable development goals in addition to environmental
indicators. Such factors may include, among others, the
unemployment rate, the quality of public services, and
the capacity for technological innovations. Another area
for future research is to investigate other channels that
promotion pressure affects the capacity utilization rate
in the coal sector.

Conclusions

This paper estimates the effect of GDP-based promotion pres-
sure faced by local officials on coal overcapacity in China.
Moreover, whether an optimized local officials’ promotion
system can help reduce coal overcapacity is explored. Using
data from 25 coal-producing provinces from 2002 to 2016,
we obtain the following findings: (1) Local officials’ promo-
tion pressure under the GDP-based promotion system is an
important micro factor that leads to coal overcapacity, with the
promotion pressure reducing the capacity utilization rate by 3.3
percentage points in the short-run and 10.8 percentage points
in the long run. (2) The factor market distortion is one impor-
tant channel through which local officials’ promotion pressure
affects overcapacity in the coal sector, and the distortion in the
capital market plays a more dominant role than distortion in the
labor market. (3) A diversified promotion system that incorpo-
rates environmental indicators can help alleviate the negative
effect of officials’ promotion pressure on the capacity utiliza-
tion rate. When the environmental pressure index accounts for
at least 50% of the weights in the diversified promotion system,
the negative effect of promotion pressure disappears.

Unlike previous studies, this paper explains the problem
of overcapacity from a new micro perspective of local offi-
cials’ promotion pressure, which expands the research per-
spective on the causes of overcapacity. The conclusion that
an optimized local officials’ promotion system is helpful to
reduce excess capacity provides a new idea to control over-
capacity for China and other countries.
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