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Abstract

Although there have been numerous s. 'dies on economic policy uncertainty (EPU),
its impact on firms’ emissions ha. not often been examined. Using an unbalanced
panel data of firms and a newly .o'.>tructed provincial EPU index in China, this paper
estimates the impact of EPU .~ 1 »unufacturing firms’ carbon emission intensity. We
further test the likely chanreic through which EPU can affect firm emission intensity,
including the innovation ~ha.,nel, share of fossil fuels in the total energy consumption
channel, and energy intcnsit » channel. The findings show that China’s provincial EPU
imposes a significan’ po.‘tive impact on firms’ carbon emission intensity. The channel
analysis shows tiaa: By influences carbon emission intensity through the share of
fossil fuels in the tot~, energy consumption and energy intensity in the short run, but
not firm innovation. The results indicate that manufacturing firms prefer to use cheap
and dirty fossil fuels to respond to the rising EPU. This paper suggests that
policymakers should pay careful attention to the increasing effect of EPU on carbon
emission intensity which could undermine China’s sustainable development goals.
Keywords: economic policy uncertainty; carbon emissions; energy intensity; fossil
fuel consumption; China

JEL code: C23; D21; D81; 013




1 Introduction

Since the seminal work of Bloom (2009) and the subsequent development of
Baker et al. (2016), studies on economic policy uncertainty (EPU) have proliferated,
but the impact of EPU on firms’ emissions has not been examined extensively.
Furthermore, in the existing studies, the Chinese EPU indexes are only at the national
aggregated level, and are either not well-constructed or cannot account for China’s
overall circumstances and regional heterogeneities (Shi et al., 2020; Yu et al., 2019).
This paper investigates the impact of EPU on emissions fron. China’s manufacturing
firms. With a newly constructed provincial EPU, it a~o examines the channels

through which EPU can affect firms’ emission intensity.

EPU may affect firms’ carbon emissions. The :**erature has well documented that
EPU can affect macro-economic and financia’ variables, including oil prices (Cheng
et al., 2019; Elder and Serletis, 2010; ..1g ond Ratti, 2013; Van Robays, 2016), firms’
investment decisions (Bernanke, 1983; .2loom et al., 2007; Handley and Limé&o, 2015;
Kellogg, 2014) and choice of eneray fels (Adedoyin and Zakari, 2020; Yong Jiang et
al., 2019; Pirgaip and Dinge:zok, 2020). Since EPU affects the external business
environment of firms, thei- finaacial performance and investment decisions, will also
be indirectly affected t * EFJ, and this could also affect their emission performance

(Adedoyin and Zrka. . 2( 20).

However, the impact of EPU on emissions is under-accounted for and no study
examines the relationship at the firm level. While many studies have investigated the
influencing factors of emissions, little attention has been devoted to the impact of
macroeconomic institutional factors, such as EPU (YYong Jiang et al., 2019). Among
the numerous studies on the influencing factors of emissions at the macro level, such
as Adedoyin and Zakari (2020), Huang et al. (2020), Dietz and Venmans (2019), and
Hepburn et al. (2019), only Dietz and Venmans (2019) found that economic policy
does affect emissions. Although studies that investigate the influencing factors of

carbon emissions at the firm level are also emerging in some other countries, such as
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Sweden (Forslid et al., 2018) and Germany (Richter and Schiersch, 2017), the
relationship between EPU and emissions has not been investigated. The limited
studies on the impact of EPU on emissions have either been focused on the national
level (Adedoyin and Zakari, 2020; Pirgaip and Dincergok, 2020), or on the sectoral
level (Yong Jiang et al., 2019).

In China’s case, while EPU has been widely studied, no study has considered the
heterogeneities in regional economic development and the policy implementation
level. The existing studies adopted the monthly Barker C"ina index (Baker et al.,
2016), which is aggregated at the national level, to inves igai2 the impact of EPU on
macro-economic indicators, firm behaviors, and cap tal markets. Studies on
influencing factors in China have often used agr:21a.2d data at the city or industry
level to study China’s carbon emissions beh~wvicr. but have not looked at the
heterogeneous effects at the firm level (Du ~* al , 2019; Ye et al., 2020; Zhang et al.,
2019b). As there are significant regiunc' heterogeneities in China’s energy use, the
regional heterogeneities are essential to vnderstanding China’s emission factor (Sheng
et al., 2014; Shi et al., 2020, 201C; and emissions (Li et al., 2019; Wang et al., 2019).
Since energy consumption aru e associated carbon emissions are closely related to
firms’ decisions, investigau g trie relationship between EPU and carbon emissions at
the firm level can help China, the world’s largest carbon emitter, formulate policies

that encourage fir.ns .~ w ork toward sustainable development.

Using a set of provincial EPU indexes for China, we investigated how EPU
affects the emission intensity of manufacturing firms. We further tested the likely
channels through which EPU can affect firm emission intensity, including the
innovation channel, share of fossil fuels in the total energy consumption channel, and
energy intensity channel. Given that China emits the largest amount of CO, in the
world, and that firms are the most important agents that implement emission
mitigation, this study can assist in the design of industrial emission policies in China.

Furthermore, the findings on the impact of EPU on emissions are also applicable to



firms in other countries.

Our study contributes to the literature in the following ways. Our major
contribution is to propose an EPU index for China by province and over time. There
are two main categories of methods to measure the uncertainty index of China’s EPU.
For data, this study used each province’s daily newspapers because they are
considered to provide the most official information. We carried out keyword searches
to construct the EPU of China’s 31 provinces. The construction of a provincial EPU
index has never been attempted before. Our EPU index . «n accommodate China’s
regional heterogeneities. The provincial EPU can be app ied o uncertainty studies in
many other cases and enhance the accuracy of the e»istin) studies. Secondly, this is
the first study to examine the causal relationship <~tw2en EPU and carbon emission
intensity at the firm level in any country. This per uses a sample of more than
660,000 Chinese manufacturing firms’ obse ~ ations to investigate emission behavior.
This large number ensures accurate 2'«a ‘eh.9le empirical results. Finally, to the best
of our knowledge, this is the first papor to propose and test empirically the three
channels through which EPU 27i>ats manufacturing firms’ emission intensity. The
proposed channels, specifica’ty the firm innovation channel, share of fossil fuels in
the total energy consumpti.n channel, and energy intensity channel, are applicable to

studying the carbon emi_~i0n impact of other uncertainty indexes.

The rest of this haper is organized as follows: Section 2 is the literature review.
Section 3 provides a detailed description of the empirical method, data sources, and
construction of the key variables. Section 4 reports the empirical results. Section 5

presents the conclusions and implications.

2 Economic policy uncertainty and carbon emissions: a literature review

Our study is related to four streams in the literature. The first stream pertains to
EPU in China. The numerous EPU studies in China all follow Baker et al. (2016),

either directly applying the Baker China EPU index, or recalculating it on the basis of



various newspaper sources. Furthermore, most of these empirical studies used
monthly data and focused on aggregated data (see Table 1). A major drawback of the
Baker China index is that the key source -- the South China Morning Post (SCMP) --
is an English newspaper. As a regional newspaper, it pays more attention to the
dynamics of southern China and also Southeast Asia, and thus cannot reflect major
news in mainland China. This single national index also fails to identify regional
heterogeneity, which has been demonstrated as being significant with respect to

energy and emissions (Shi et al., 2020; Yang et al., 2021).

[Insert Table 1 herc:

To the best of our knowledge, only tv 2 recent studies constructed their own EPU
indexed based on the Baker methou. | . et al. (2020) constructed a China monthly
EPU spanning January 1998 to Ap.il 2016 using three national newspapers: People §
Daily, Guangming Daily, and Eccnc mic Daily as sources. Using monthly import data
for about 5,000 kinds of prou.'cts in China, they estimated the impact of EPU on the
imports of these products. Huang and Luk (2020) counted the frequency of articles

discussing EPU in te 1 lec ding Chinese-language newspapers.

The second strczm is concerned with the factors that influence carbon emissions.
There are many such studies, mainly at the cross-country level, aggregated level or
sector levels. The factors include, but are not limited to, economic policy (Dietz and
Venmans, 2019), economic development (Hepburn et al., 2019; Jorgenson, 2014),
foreign direct investment (Abdouli and Hammami, 2017), financial development
(Boutabba, 2014; Katircioglu and Taspinar, 2017; Zhang, 2011), income (Liu et al.,
2019; Richmond and Kaufmann, 2006), trade (Ling et al., 2015), urbanization (Bekhet
and Othman, 2017), technology progress (Du et al., 2019; Ye et al., 2020; Zhang et al.,

2019b), R&D investment (Awaworyi Churchill et al., 2019), and even natural
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resource abundance (Balsalobre-Lorente et al., 2018; Li et al., 2019). Most of these
studies are at the theoretical or macro level. Some of them found that economic policy,

though not its uncertainty, does have an influence on emissions.

Studies that investigate the influencing factors on carbon emissions at the firm
level are also emerging. Forslid et al. (2018) theoretically explained that firms’
endogenous abatement investment is a key mechanism for achieving lower emission
intensity in exporting firms when emissions are taxed and empirically demonstrated
by Swedish firm-level data. Using a German firm datas.". Richter and Schiersch
(2017) also found a negative relationship between ex)ort intensity and emission
intensity. Alam et al. (2019) used a large set of firm-le sel ( ata from G-6 countries and
found that there is a significant negative effect b.. ve.1 R&D investment and firms’

energy consumption or carbon emission intensities.

The third stream of literature relatec to uie impact of EPU on firms. Empirical
evidence suggests that higher EPL' #.fects macroeconomic indicators, including
tourism and GDP, and firms’ fina.cial performance and investment (Adedoyin and
Zakari, 2020). The existing literat ure has demonstrated that EPU can affect economic
activity, firm operation, ana consumer behavior (Baker et al., 2016; Caldara et al.,
2016; Dibiasi et al., 2016, and innovation (Bhattacharya et al., 2017). The literature
has well documenter: u.ot firms’ investment decisions will be delayed by increased
uncertainty (Bernank., 1983; Bloom et al., 2007; Dibiasi et al., 2018; Kellogg, 2014).
Through investigating the impact of policy uncertainty on Japanese manufacturing
firms’ investment sequence, Delios and Henisz (2003) found that countries with less
policy uncertainty attracted more investment entries. Kalamova et al. (2013) found
that policy uncertainty significantly causes a decrease in environmental patent activity,
a proxy for innovation, while government support for R&D has a significant opposite
effect. Bhattacharya et al. (2017) demonstrated that while firms’ innovation activities
are not affected by policies, they drop significantly during the period of policy

uncertainty. Handley and Limao (2015) theoretically and empirically demonstrated



that firms” investment and exports are damaged by trade policy uncertainty. In China’s
case, Feng et al. (2017) demonstrated that a decrease in trade policy uncertainty
within fine product-level markets could induce firm entries to and firm exits from
export activity. Julio and Yook (2016) revealed that FDI flows from US firms to
foreign firms, and outward FDI (OFDI) dropped when uncertainty was high. A recent
paper found that EPU will depress investment in fossil fuels but promote investment

in renewable forms of energy in China (Liu et al., 2020).

The fourth stream is about the role of EPU on emis>:ons. Only recently have
there been some studies which have investigated the relatior ship between EPU and
emissions. Using the carbon emissions data at the sec‘or-1:vel in the US, Yong Jiang
et al.(2019) were the first to estimate the rela*.cnsip between EPU and carbon
emissions. They assumed that EPU could affest ¢missions through two channels:
change of environmental governance and d:™.ac 2 to firms' performance. Through the
first channel, firms will reduce their ~mcrts (2 reduce emissions. Through the second
channel, firms could have ambiauous cmission performance: low emissions due to
poor performance or high emissiuns vue to switching to cheaper but more polluting
fuels. They found that EP'> ‘n che US not only affects the carbon emissions
uncertainty, but also imposc - a positive impact on carbon emissions growth in the tails
of the emissions growth Jist 1bution. However, this study used sectoral aggregate data

and was therefors "o 2h'a to test how EPU might affect emissions.

The second paper on this topic investigated the causal relationship between EPU
and emissions, and also energy consumption in G7 countries from 1998 to 2018. The
authors found a unidirectional causality running from EPU to CO, emissions in
Canada, Italy, the USA and Germany (Pirgaip and Dingergok, 2020). The third and
latest paper on this topic is Adedoyin and Zakari (2020), which used annual data
between 1985 and 2017 for the UK within the framework of the energy-consumption
emission nexus. Their study showed that the EKC hypothesis holds: low EPU reduces

the growth of CO;emissions in the short run, while its long-run effect is



positive. They argued that high EPU discourages firm investment and economic
growth, which, in turn, reduces environmental concerns. In the depressed environment,
industries will make up for the low turnover by shifting to cheap energy for
production. However, over time, when the industries have increased their income,

they might shift to cleaner energy for production and thus reduce emissions.

Unfortunately, there has been no study on whether and how the EPU may impact
firms’ carbon emissions. To fill this gap, we investigated the impact of EPU on the
carbon emissions of manufacturing firms in China. I addition to the causal
relationship between EPU and carbon emissions, based on vie literature review, we

put forward the following hypotheses:

EPU can affect firms’ emissions through three channels: the firm innovation
channel, share of fossil fuels in the total encrgy consumption channel, and energy
intensity channel. With the continuous adv \nce of technology, firms’emission intensity
will decline. Increasing EPU could couise firms to delay investment (Bernanke, 1983),
including in cleaner production tecnologies that reduce energy intensity and capital,

and which increase energy intensi'y.

3 Methods and dat~

3.1 The empiriral \od.I

Based on the literature, we proposed the hypothesis that EPU will influence
carbon emissions. Using an unbalanced panel data constructed from the China
Taxation Survey (CTS) spanning 2008 to 2011, and a newly measured provincial EPU
index in China, this paper employed a two-way fixed effect model to estimate the
impact of EPU on manufacturing firms’ carbon emission intensity (CEI). The specific

model is shown as follows:

log _ CEly, = o, +a; xlog _epu, +a, x Xy, + 6, + year, + s, (1)



Here, 1, J,K,t represent firm, industry, province, and year, respectively. log _CEl
is the log value of manufacturing firms’ CEI. The key explanatory variable is
log _epu, which measures the log value of EPU in each province of China. Its

construction is explained carefully in the following subsection. X is a set of control

variables. The control variables are typical firm-level characteristics, including age,

export status, subsidy, size, profit rate, and leverage ratio. 6, and year, are firm-

and year-specific fixed effects, &, is the unobserved exopenous error term.

Our channel analysis is broadly based on a STIRPA, m,del (Stochastic Impacts
by Regression on Population, Affluence and Technolog,} The STIRPAT model (Rosa
and Dietz, 1998) was proposed to augment the sta) dard IPAT framework that was
proposed in the 1970s to understand the influence of changes in population (P),
affluence (A), and technology (T) on enviton.xzntal impacts (1) (Ehrlich and Holdren,
1971). Based on the IAPT framev ork, the Intergovernmental Panel on Climate
Change (IPCC, 2000) further ii.*roduced the Kaya Identity to identify the main

driving forces of GHG emission .

The modified Kaya Ic-ntn, of firm’s emission intensity is shown as below:

)

C
e=—
Y

C
=—x
F

M|

-
Y
in which, e is emissiun intensity measured as emission per unit of economic output; F

is fossil fuel consumption; E is total energy consumption, and Y is economic output.

% measures the average emission efficient of fossil fuels, which indicates fuel
switching among coal, natural gas and oil. E is the share of fossil fuels in the total
energy consumption. YE IS energy intensity.

While the Kaya ldentity provides a basic framework to analyze the driving

factors of emissions, it suffers from a few limitations, such as failure to accommodate
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other factors, linear relations, etc. (Vélez-Henao et al., 2019). For example, technical
progress is often considered to be a key channel to reduce emissions (Beder, 1994),
but cannot be reflected in the Kaya ldentify. The STIRPAT model with regression
methods can test the impact of various factors on the environment beyond population
and affluence, such as technology progress and random variables not observable or
controllable in the model. For example, the STIRPAT framework also allows cultural,
institutional, and political factors to be considered as drivers of environmental impacts
(Dietz and Rosa, 1994). Since our primary interest is on the firm level, rather than the
aggregate environmental performance, we need to modify the framework. Based on
the STIRPAT model, we test three channels through wiici, ZUP influences emission
intensity at the firm level: the firm innovation chanr«l, si.are of fossil fuels in the total

energy consumption channel, and energy intensit,” che anel.
3.2 Measurement of provincial EPU in Ct.ira

Following the methodology of ~aker et al. (2016), we constructed a set of EPU
indexes at the provincial level in China. The steps were as follows: first, we selected
the daily newspapers of 31 provirces in China as the source for news media reports. '
Second, we made the fol'o.7ing provisions on the definition of the EPU index
obtained through keywoi!' searches: if there was at least one economic policy
keyword and at leest «ne keyword expressing uncertainty, the news article was
considered a target .*ticle. Third, we calculated the annual total number of target
articles for each of the 31 provinces, and divided it by the total number of target
articles in the newspapers that contained the keyword “economy” in that year, to
obtain the article proportion of the EPU in the 31 provinces. Fourth, we standardized
the proportion of EPU articles in the 31 provinces by using the standard deviation of
each province to obtain the EPU index for the 31 provinces. In this paper, EPU was
measured as the log value. Finally, according to the province-year code, we merged

the EPU index of each province from 2008 to 2011 into each manufacturing firm

! Detailed information about the newspapers is provided in Table A.1 of the Appendix.
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listed in the CTS.

China’s provincial EPU index as constructed in this paper is significantly
different from, and better than, Baker China EPU index in three aspects: it is the
provincial EPU, which is more accurate, reliable and comprehensive. Baker et al.
(2016) used English keywords for screening and index construction. However, the
English keywords usually have less complicated semantics than Chinese keywords.
For example, many Chinese keywords that are not included in Baker et al. (2016) also
represent uncertainty, such as expected (yuji, yugi, youdai), ~-robably (keneng, huoxu),
pilot (shidian), demonstration (shifan). From the perspect ve ¢ f index portrayal, Baker
China EPU index used the SCMP as its textual data <nurc2. This paper is inclined to
publish more subjective judgments about Chir.’~ c¢sonomic situation and policy
adjustments. Therefore, Baker China EPU tendec tu *inderstate or even distort EPU in
China. For the selection of economic pclicy keywords, we followed the Baker
principles, but modified them to accow t t¢- China’s specifical context. Firstly, we
compiled word frequency statistics basc on the Annual Report of the Work on the
Government (zhengfu gongzuo L,.c1Q.0) and the “Five-year Plans” of the Chinese
central government over the .a.* bu years, and manually screened out high-frequency
keywords related to econon ic pulicy. Secondly, based on these, we randomly selected
3,000 articles from eaci. of People’s Daily, Guangming Daily, and Economic Daily.
Employing the r.~chine learning method, we verified whether each of these 9,000
articles was related *~ economic policy. Thirdly, after screening out the target articles,
we then performed another round of manual screening to exclude irrelevant key words
and finalized the basic terms of the economic policy keywords (see the details in
Table 2). Following the same method, we finalized the key words for uncertainty. In
order to exclude the economic policy and uncertainty of other countries, we made
country prefix restrictions (zhongguo, woguo, guonei) for the above keywords (see the

details in Table 2).

Second, our EPU is province specific and thus can introduce regional
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heterogeneity, while Bakers China EPU index treats China as a homogenous entity
and is skewed toward South China. The provincial EPU constructed in this article has
a broader coverage than Bakers China EPU. This geographical limitation in Baker
China EPU not only limits the accuracy of its interpretation of the central
government’s policies, but also fails to reflect fully and comprehensively on the
regional differences among China’s provinces. By contrast, our work was not limited
to one newspaper as the source of information, but employed the mainstream
newspapers from 31 provinces (details can be found in Table A.1). This much broader
scope ensured that our database contained more comprehensiv > information, with far
better coverage of economic policy issues. Our prewinc.aaly sourced information
allowed us to construct EPU for each province. M~st nuportantly, these mainstream
newspapers from across the country are the n.hin nformation sources of Chinese
market participants. To a large extent, enterp:izes make their decisions on the basis of
the reporting in these newspapers. Henc~ the provincial EPU index constructed in

this article is relevant to micro-entery -is~.s’ emission reduction behavior.

Third, the denomination of 4.~ tv.o indexes are different and our provincial EPU
excluded non-economy news. C2ker China EPU was obtained by dividing the target
articles by all the articles, ‘whne the provincial EPU constructed in this paper was
obtained by dividing the target articles by articles that related only to the economy.
The latter is sup.-io. to the former because many articles in the provinces are not

related to economice, out to literature, sports, and culture.?

2 The differences between Huang and Luk (2020) and China’s provincial EPU in this
article are mainly reflected in three aspects. The first difference is that this article
selected 31 local newspapers from 31 provinces, , while Huang and Luk (2020)
selected ten newspapers in mainland China (i.e. Beijing Youth Daily, Guangzhou
Daily, Jiefang Daily, People’s Daily Overseas Edition, Shanghai Morning Post,
Southern Metropolis Daily, The Beijing News, Today Evening Post, Wen Hui Daily,
and Yangcheng Evening News). The second difference between Huang and Luk (2020)
and this article is in the selection of keywords on economic policy and uncertainty.
The third and most important difference is that Huang and Luk (2020) calculated EPU

at the national level, while this article constructed EPU at the provincial level.
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[Insert Table 2 here]

3.3 Data sources and variable constructions

We employed comprehensive microdata on Chinese manufacturing firms from
the China Taxation Survey (CTS) to examine the effect of EPU on manufacturing
firms® CEI. Launched in 2007 by the Ministry of Finance of the People’s Republic of
China and Chinese State Administration of Tax, the CTS is - nationally representative
annual longitudinal survey of Chinese firms (Chen et &'., 2)18). With firms as the
target of sampling, the CTS provides detailed inforinaticn on ownership, location,
production, energy consumption (e.g., oil, coal, ar.. icztricity), and the balance sheet
of manufacturing firms. Thus, this dataset allows us to measure manufacturing firms’
carbon emissions. Within each provin~ >f China (excluding Tibet), the
manufacturing firms were selected usiag an implicitly stratified and probability
proportion to size sampling design. We 1.2d access to the CTS from 2008 to 2011 and
obtained a subsample with a re-ca,~onag ratio of about 50%. An unbalanced panel of
manufacturing firms was use > uis paper, with the number of manufacturing firms
ranging from 86,071 in 20C% to 196,620 in 2011. In total, the observations amounted
to 666,517.

Dependent varichles

Manufacturing firms’ CEl was the dependent variable in this paper. First, the
total carbon emissions of each enterprise were obtained by multiplying the actual
consumption of various energies (e.g., oil, coal, and electricity) in each enterprise by
the carbon emission factor corresponding to each form of energy. From 2008 to 2011,
the carbon emission factor of electricity fluctuated within the range of 0.8-1.3.° The
carbon emission factor of coal was 1.829KgCO,/Kg, while that of petroleum was

3.073KgCO,/Kg (IPCC, 2006). Second, the CEI is equal to total carbon emissions

? All the details are presented in Table A.2 in the appendix.
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divided by total business income. Third, we took the log value of the CEl in this paper

(the unit is tons per thousand Chinese yuan).

Control variables

When we explored the effect of EPU on manufacturing firms’ CEI, we controlled
for a large set of firm characteristics that are recorded in the CTS to address issues
with omitted variables. We constructed six variables to capture firms’ age, export
status, subsidy, size, profit rate, and leverage ratio, respectively (Cheng et al., 2021,
2020). Firm age was measured as the log value of the num®r ¥ operating years since
the firm’s establishment. If a firm reported a positive cvuuiting value in the survey
year, we defined it as an exporter. Otherwise, it wac treawed as a non-exporter. Export
status was a dummy variable, which equaled 1 i: the firm was an exporter and O if it
was a non-exporter. The subsidy was also % Yummy variable. If the enterprise had
received the government financial subsidy’ it was denoted as 1, otherwise 0. Firm size
was proxied by total assets and wa. measured as the log value of total assets. We
divided total liability by total assew. to define the leverage ratio, and used total profits

divided by total sales to measure t"ie profit rate.

In addition to these cu. trol variables, we used firm innovation, the proportion of
fossil fuel consumptioi., 21d energy intensity, to test the potential channels of
manufacturing fir.~s- ~F. responses to EPU. Innovation was taken as the log value of
R&D expenditure d*.1ded by fixed assets. The proportion of fossil fuel consumption
referred to the proportion of enterprise fossil fuel consumption (including coal and oil
in this paper) in total energy consumption (including coal, oil, and electricity). Energy
intensity was equal to energy consumption divided by gross output. Subsequently, we
aimed to exclude obvious outliers. To mitigate the concern of outliers, we winsorized

the top and bottom 0.5% of all the continuous variables from their distributions.

Table 3 reports the descriptive statistics of the key variables in this paper. Table 3

indicates that the average log value of the CEI was 0.102 and its standard deviation

14



was 0.176. This demonstrates that the CEI of different enterprises was obviously
different. The average log value and standard deviation of EPU was 0.989 and 0.696,
respectively. This result shows that the EPU of the 31 provinces demonstrated a huge
difference from 2008 to 2011, which could also be verified from the minimum value
(0.041) and the maximum value (3.683). Among the enterprises surveyed, about 26.6%
were exporters, and about 17.6% had received government subsidies. The average
value of the enterprises’ profit rate was -0.6%, and the median was 0.7%, indicating
that the profit rate of the surveyed enterprises was at a low level. The average value
of the debt ratio of the enterprises was 56.1%. The mea~ o\ *he log value of R&D
intensity was 0.01, indicating that the R&D densit .7 Chinese manufacturing
enterprises was at a low level. From the persp-ctive of the enterprises’ energy
consumption, the average share of fossil fue! cor sumption was 31.2%, and the

average CEI value was 0.029 tons of standa*Z <oal per thousand Chinese yuan.

[1:=ert Table 3 here]

Figure 1 indicates tha* from 2008 to 2011, the EPU index of the 31 provinces
showed obvious dy'ian.’c characteristics that changed over time, and there were
significant difference. in the EPU index across provinces. In 2008, the EPU index of
Liaoning province was the highest. Ningxia Hui Autonomous Region had the
second-highest value and Jiangxi province had the third-highest value. In 2009, the
top three provinces in the EPU index were Zhejiang province, Jiangsu province, and
Heilongjiang province, and the EPU index of the three provinces exceeded 120.
Compared with the previous year, the EPU index of these three provinces exhibited
rapid growth in 2009. In 2010, Guangdong province replaced Zhejiang province as
the one with the highest EPU index and its value was over 250, indicating that

Guangdong province’s economic policies underwent major changes in 2010. Zhejiang
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province and Shanghai ranked second and third, respectively, and their EPU index
was also over 200. Shanghai’s EPU index ranked first in 2011, with a value of 368.
Inner Mongolia and Tibet closely followed, sharing an EPU index of 137. Overall, the
EPU index of the eastern coastal areas was generally higher than that of western

inland areas.

[Insert Figure 1 here]

4 Empirical analysis

In this section, we investigate the impact 0. cPU on Chinese manufacturing
firms’ CEI and test the potential channels (f nanufacturing firms> CEI responses to

EPU.

4.1 Baseline results
Table 4 indicates the effe.. a1 EPU on Chinese manufacturing firms’ CEL.

Column (1) is the simplesc case in which we did not control for firm-level
characteristics and withouv ~lustering standard errors. It shows a significant positive
coefficient for EPU, meoninig that a higher EPU can increase manufacturing firms’
CEL. Controlling /~r [*ved effects and firm-level characteristics, Columns (2) and (3)
show the regressior. .esults without and with clustering standard errors. The results
were still the same as Column 1. This result indicates that increased EPU would
increase the carbon intensity of manufacturing enterprises. In other words, reducing
the economic policy uncertainty and maintaining policy stability will help reduce the
carbon intensity of manufacturing enterprises. One possible explanation is that when
enterprises face increased economic policy uncertainty, in order to avoid the risks
caused by policy fluctuations, enterprises tend to use cheap and dirty fossil fuels for
faster recovery of investment, resulting in increased carbon emission intensities. This

view is consistent with the research conclusions of the existing literature (Yong Jiang
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et al., 2019). In order to carefully verify the findings, this paper empirically tested this

view in the following mechanism analysis.

For the control variables, we found that the impacts of firm age, export status,
and leverage ratio on manufacturing firms’ CEI were insignificantly negative at the 10%
significance level. Furthermore, the results showed that the larger the scale and higher
the profit rate of the enterprises, the lower their carbon emission intensities. By
contrast, government subsidies increased the intensity of enterprises’ carbon

emissions.

[Insert Table 4 b, M

4.2  Channels analysis
In this paper, we tried to analy.~ the impact of EPU on the CEI of Chinese

manufacturing enterprises from thic~> mechanisms. Columns (1) and (2) in Table 5
were mainly used to test whether the EPU can affect the CEI of enterprises through
the innovation mechanisrr.. v.» can see that EPU had no significant impact on
enterprise innovation, and ~¢ effect of enterprise innovation on reducing enterprise
carbon emissions was 1 ot significant. This result is different from the existing
literature. One possib e reason is that enterprise innovation is a long-term behavior.
Thus, because the time span of this paper was only four years (2008-2011), it could
not fully reflect the innovation transmission channel through which EPU affects the
carbon emission intensity of enterprises. In the future, if enterprise survey data
covering a longer time span can be obtained, a more rigorous empirical test could be

conducted.

Columns (3) and (4) in Table 5 were mainly used to test whether EPU could pass
through the channel of the proportion of fossil fuel in the total energy consumption to

affect the intensity of firms’ carbon emissions, or energy mix effect. Columns (3) and
17



(4) in Table 5 present the impact of EPU on the proportion of fossil fuel consumption
and its impact on manufacturing firms’ CEl, respectively. We found that EPU has a
significant positive effect on the proportion of fossil fuel consumption. The coefficient
was 0.078, indicating that when EPU increased by 1%, the proportion of fossil fuel
consumption could increase by 0.078%. Furthermore, Column (4) indicates that the
impact of the proportion of fossil fuel in the total energy consumption on
manufacturing firms’ CEI was significantly positive. This suggests that the proportion
of fossil fuels in the energy mix is an important mediation tn link EPU and firms’ CEl.
The mediation effect played by the proportion of fossi! fuc's in the total energy

consumption, in the total effect of EPU on firms’ CEI, ~2~oured for 15.6%.

Columns (5) and (6) in Table 5 were mainly .-au to test whether the EPU could
affect the enterprise’s CEI through the energy in*en. 'ty channel. Columns (5) and (6)
in Table 5 show that both the impact of =“U on firms’ energy intensity and the
influence of firms’ energy intensity c.1 e CEI were significantly positive at the 1%
significance level. This result sugges.” that the energy intensity channel is an
important mediation to link EFL' ai.d manufacturing firms’ CEI in China. More
importantly, this result strong1y supports the conclusion of the existing research that
when enterprises face incte2sing economic policy uncertainty, they tend to use more
of the relatively cheap 1.ssi! fuels, and this in turn leads to increased carbon emission
intensity. From t'.~» 1,20%itude of the mediation effect, the energy intensity channel
accounted for 69.6%4, suggesting that the mediation effect of energy intensity was

greater than that of the proportion of fossil fuels in the total energy consumption.

[Insert Table 5 here]
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4.3 Robustness check

We conducted a battery of robustness checks for our baseline analysis. First, we
used the instrument variables to solve the missing variables and endogenous problems
that could exist in the estimation. On the one hand, we used the previous year’s EPU
of the province where the enterprise was located as the instrumental variable of the
current year’s EPU. On the other hand, we also used the difference between the
previous year’s EPU of the province and the average EPU of the local area in the
previous year (i.e., eastern region, central region, westen. region, and northeastern
region) as the instrument variable of the current year. The regi :ssion results are shown
in Table 6. It can be seen that EPU had a significani negative correlation with both
instrument variables, and that it had a significan* 22s.*ive impact on the enterprises’
CEIl, which manifests that the basic results in Tar!e * are robust. At the same time, all
the F statistics were higher than 10, indicat nyg f1at the weak instrument variable test
had been passed. One possible explarau n var the negative correlation between EPU
and the two instrumental variables w.~ that policymakers generally consider the
impact of policy changes on ~crnomic activities when formulating or changing
policies. Therefore, when poiic,makers implement a policy, they always allow it to
operate for a period of ti, @ before making any changes to it. This kind of policy

continuity often reduces the uncertainty of the economic policy in the next year.

[Insert Table 6 here]

Second, we replaced the CEI of enterprises with a total amount of enterprises’
carbon emissions. The regression results are shown in Table 7. The results indicated a
significant positive coefficient for EPU at the 1% significance level, meaning that a
higher EPU can increase manufacturing firms’ CEIl in China. This is completely

consistent with the result in Table 4.
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[Insert Table 7 here]

Third, we replaced the unbalanced panel data with balanced panel data to
examine the impact of EPU on the CEIl of continuously existing enterprises. The
regression results are shown in Table 8. Table 8 indicates that EPU had a significant

positive effect on firms’ CEI, which is consistent with Table «.

[Insert Table 8 hr, !

Finally, we excluded the 200° d:ta 0 control interference from the global
financial crisis on the conclusions of this article. The global financial crisis broke out
in the second half of 2008, anu e Chinese government only began to formulate
various stimulus plans at the :nu 21 2008 to deal with the negative impact of the crisis.
In November 2008, the Sta.> Council launched a four-trillion economic stimulus plan
to further expand domes:ic dJemand and promote steady and rapid economic growth.
But it took somr. *in,c f.om the launch of economic policies to the adjustment and
change in enterpric. production. In other words, there was a time lag in the
transmission chain from the government’s policy formulation, implementation, to the
effect of the policy, and the final impact on enterprise carbon emissions. Therefore,
we believe that the impact of the global financial crisis on Chinese enterprises’
emission reduction occurred mainly in 2009 rather than 2008. Therefore, we added
the regression results, excluding the observations in 2009, and carried out
econometric regressions respectively by using unbalanced panel data and balanced
panel data. The results are shown in Table 9. After excluding the 2009 observations,

China’s provincial EPU still had a very significant positive impact on enterprise
20



carbon emissions. This is completely consistent with the baseline results in this article.
All of the robustness checks suggested that the empirical results in this paper were

robust.

[Insert Table 9 here]

5 Conclusions and implications

Studies on economic policy uncertainty have g -oln>rated in recent years, but
until now, the impact of EPU on firms’ emissiors 1.2s not been examined. Using a
newly constructed provincial EPU, this paper inve *gated the impact of EPU on the
emissions from China’s manufacturing firns. it is the first paper to propose and test
empirically the three channels throryg> vwhich EPU affects manufacturing firms’

emission intensity.

The results indicate that i'ic cased EPU increases the carbon intensity of
manufacturing enterprises. F.rtheimore, the larger the scale and higher the profit rate
of the enterprises, the lover their carbon emission intensity. Government subsidies
increase the intensity' v curporate carbon emissions. Among the three channels, the
innovation channel « as found to be insignificant, while the share of fossil fuels in the
total energy consumption (the fuel mix channel), and the energy intensity channels

were found to be significant.

These findings and the three-channel analysis have the following implications.
First, the Chinese government should strive to maintain the continuity and stability of
domestic economic policies to reduce the negative impact of economic policy
fluctuations on optimization of the country’s energy consumption structure and the
emission reduction efforts of the enterprises. This paper found that changes in

economic policies affect the energy consumption and emission reduction behaviors of
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the enterprise. When enterprises face increasing economic policy uncertainty, they use
cheaper and dirtier fossil fuels, and this leads to increased carbon emission intensities.
This is very much contrary to the emission reduction targets that China is actively

pursuing.

Second, since government financial subsidies have an inhibitory effect on
enterprise emission reduction efforts, they have another reason to be abolished. The
money saved could be diverted to support research, development, and deployment of
low carbon technologies. Third, the phase-out of fossil fue!~ and the improvement in
energy intensities should be continuously promoted. The exi.ting policies on energy
caps, energy intensity targets, and emissions trading ae al conductive to reduce firm

emissions.

Lastly, firm merger and conglomeratic:, snould be supported and promoted in
order to achieve better emission performe:'ce. JUsing the same logic, improvements in
financial performance should also <2 advanced, given the external benefits from
emission reduction. The implicatcns drawn from the China case are applicable to
other countries, especially deve.cing countries with poor economic policy stability.
In the global quest to reduce >missions, firms are key agents, and how to weaken the
inhibitory effect of EPU 0. enterprise emissions is a common challenge faced by all

governments.

One caveat of *.s paper is that the CTS survey data cannot accurately identify
the investment destination of the enterprise, that is, whether to invest in the traditional
forms of energy or in clean forms of energy. Therefore, it is impossible to verify the
impact of economic policy uncertainty on the carbon emission intensity of enterprises
from the investment transmission channel. In the future, if relevant data becomes
available, we would like to conduct much more detailed mechanism inspection and

analysis.
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Tables and figures

Table 1 China case studies that applied EPU from Baker et al. (2016)

Article Indexes Issues
(Z. Wang et al., 2020) monthly EPU of Investigate the asymmetric volatility spillovers
China and US between EPU and stock markets
(Fontaine et al., 2018)  monthly EPU of Study the spillover effect from a shock of
China Chinese EPU to developed and emerging

(Yonghong Jiang et
al., 2019)

(Xia et al., 2020)

(YYen and Cheng,
2020)

(Sha et al., 2020)

(Zhang et al., 2019a)

(Dang et al., 2019)
(Chen et al., 2020)

(Li and Zhong, 2020)

(Liu et al., 2020)
(X. Wang et al., 2020,

(He et al., 2020)

monthly EPU of
China and US

monthly EPU of
China

monthly EPU of
China, US, Japan,
and Korea
monthly EPU of
China
monthly EPU of
China and US

monthly EPU of
China
EPU of Carw

globo' EFJ

nug, o' ly EPU of
China
monthly EPU of
China
EPU of China

economies
Explore determinants of spillovers of categorical
policy uncertainties within and across China and
the US
Examine the <tynamic characteristics of
information spi!!~ve - effect among EPU, stock
and housing r.arke.ts in China's first-, second-
o0d third-tier cities
Investige te "= relationship between EPU and
cryptocurrency volatility

Inves:igu*e the relationship between EPU and
mr2rgers and acquisitions (M&ASs) in China
inec.gate the relationship between the EPU of
China and the US and estimate their impact on
the global markets.

Study how EPU affects the corporate tax burden
in China
Investigate the impact of EPU on China's
exchange rate volatility
Explore the global EPU on China'’s financial
conditions index and analyze the sources of
uncertainty shocks
Investigate the differential impact of EPU on
different types of energy enterprises’ investment
Estimate the impact of EPU on volatility of
China’s financial stocks
Examine the effects of EPU on corporate
innovation
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Table 2 Comparison of keywords criteria between Baker’s China EPU and China’s provincial EPU

Keywords criteria Baker’s China EPU China’s provincial EPU
Economic economy, economic Z35%
Policy policy, spending, budget, political, interest

Uncertainty

Country

rate, reform, government, Beijing, authorities,
tax, regulation, regulatory, Central Bank,
People’s Bank of China, PBOC, deficit, WTO

uncertain, uncertainty’

Chinga, ~hii ese

(1. RB, ¥ KX)HRE, BEIER/F
RHAR, (FXR BD)®RA, (@,
B> BRI B B U BUR /W Bl R, W IR
S /0 B 15/ ORI, BT /R TR
FREO, BEHERB/ELFRER/MA
PREBUB=BURB., BN, HHHES.
FEEZ., BREK, MEKEE

FHEE, N, @it 1L 11T RE.
Hif. ARE. BEF. FE

FE, ZE , BR

Sources

~Tron 3aker et al. (2016)

In this article
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Table 3 Descriptive statistics of primary variables

Variables Description Observations  Mea  S.D. Min  Median  Max

log_CEI Log value of firms' carbon emission intensity 666,517  0.112 0.176 0.001  0.038 1.333
log_epu Log value of economic policy uncertainty 666,517  L.989 0.696 0.041 0.836 3.683
log(age) Log value of firm age 73,019  1.949 0.642 0 2079 3.091
export Export status 366 416 0.266 0.442 0 0 1
subsidy Dummy variable 6.5,305 0.176 0.381 0 0 1
Firm size Log value of total assets 645,046  9.271 1.700 4,934  9.255 14.48
rate_profit Total profits divided by total sales 648,997 -0.006 0.137 -0.997  0.007 0.498
leverage Total liability divided by total assets 595,160  0.561 0.283 0 0.602 1
log_RD inten Log value of R&D intensity 337,650  0.010 0.055 0 0 0.693
share_fuel Share of fossil fuels in the total enerzv cun:,zmption 655,174  0.312 0.355 0 0.127 0.986
energy_y Energy intensity 617,991  0.029 0.065 0.000  0.007 0.615

Notes. The value of EPU for Tibet in 2008 is missing. Exj.ar. statds equaled 1 if the firm was an exporter, and 0 otherwise. Subsidy is a binary variable taking a value
of 1 if the firm had received fiscal subsidies from the go rmiment, and 0 otherwise. All the monetary values are in units of thousand Chinese yuan. The unit of
log_CEl is thousand Chinese yuan per ton. T'. ul it o encrgy Y is tons of standard coal per thousand Chinese yuan.
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Table 4 Effect of EPU on manufacturing firms' CEI

) )
log_CEI log CEI log CEI
log_epu 0.004*** 0.004*** 0.004***
(0.000) (0.000)
log(age) -0.003** -0.003
(0.002) (0.002)
export -0.001 -0.001
(0.001) (0.001)
subsidy 0.002*** 0.002***
(0.001) (0.001)
Firm size -0.006*** -0.006***
(0.001) (0.001)
rate_profit -0.098*** -0.098***
(0.004) (0.006)
leverage -0.001 -0.001
(0.002) (0.002)
Fixed Effects? Y Y
Clustering SE? N Y
Observations 464,555 244,258 344,258
Adjusted R-squared 0.676 0.c39 0.689

Notes. Fixed effects included individual- and year -riy 20 effect. We clustered standard errors at the
four-digit industry level when indicated. Standard ¢_ors are in parenthesis. *** p<0.01, ** p<0.05,
*p<0.1.
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Table 5 The channel analysis with the full sample

(1) () ©) (4) ®) (6)
log RDinten  log CEI share_fuel log CEI energy y log CEI
log_epu 0.000 -0.000 0.078*** 0.003*** 0.002***  0.001***
(0.000) (0.001) (0.003) (0.000) (0.000) (0.000)
log_RDinten -0.007
(0.005)
share_fuel 0.008*
(0.004)
energy_y 1.392***
(0.031)
log_output
log(age) 0.001 0.003 0.005 S Ou > 0.000 -0.004***
(0.001) (0.003) (0.004) (0 J02) (0.001) (0.001)
export -0.001 -0.003* -0.019*** -0.002 -0.001 -0.001
(0.001) (0.002) (0.006) (0.001) (0.001) (0.001)
subsidy 0.004*** -0.001 0.012*** 0.002** 0.000 0.001
(0.001) (0.001) (0.0c™ (0.001) (0.000) (0.001)
Firm size -0.001* -0.007*** -0.071 -0.006***  -0.002***  -0.002**
(0.001) (0.002) (0.0N2) (0.001) (0.000) (0.001)
rate_profit 0.003* -0.086***  (.223*** -0.100***  -0.020***  -0.070***
(0.002) (0.011) 0.009) (0.006) (0.002) (0.005)
leverage 0.000 0.004 0.002 -0.003 -0.000 -0.003*
(0.001) (0.003) (0.004) (0.002) (0.001) (0.002)
Fixed Effects? Y Y Y Y Y Y
Clustering SE? Y Y Y Y Y Y
Observations 145,324 215,224 336,991 336,991 311,512 311,512
Adjusted R-squared 0.784 0./50 0.725 0.688 0.644 0.809

Notes. Fixed effects included 1. iviaual- and year-fixed effect. We clustered standard errors at the
four-digit industry level when i ~dicated. *** p<0.01, ** p<0.05, * p<0.1.
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Table 6 1V regression for the effect of EPU on manufacturing firms' CEI

(1) (2) ©) (4)
log_epu log CEI log epu log CEI
log_epu 0.004* 0.009***
(0.002) (0.003)
IvV_1 -0.239***
(0.011)
IvV_2 -0.233***
(0.018)
log(age) 0.003 -0.000 0.008 -0.000
(0.013) (0.003) (0.013) (0.003)
export 0.388*** -0.004** 0.390*** -0.005***
(0.021) (0.002) (L 121) (0.002)
subsidy -0.019** 0.001 0.0 0.001
(0.008) (0.001) 0.0)8) (0.001)
Firm size -0.022*** -0.003* -0.019** -0.003*
(0.007) (0.002) 0.008) (0.002)
rate_profit 0.011 -0.085*** 0.021 -0.085***
(0.023) (0.010) (0.023) (0.010)
leverage 0.024** -0.003 0.024* -0.003
(0.012) (0 v03) (0.012) (0.003)
Fixed Effects? Y ' Y Y
Clustering SE? Y 4 Y Y
Observations 120379 126,329
F statistic 481 176
Cragg-Donald Wald ,652 4,330
F statistic
Kleibergen-Paap 481 176

Wald rk F statistic
Anderson-Rubin
Wald test

Chi-sq(1)=5.87**

Chi-sq(1)= 21.36***

Notes. Fixed effects incli~eq *~dividual- and year-fixed effect. We clustered standard errors at the

four-digit industry level whe: indicated. *** p<0.01, ** p<0.05, * p<0.1.
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Table 7 Effect of EPU on manufacturing firms' carbon emission

1) ) @)
Log(carbon emission)  Log(carbon emission) Log(carbon emission)
log_epu 0.142*** 0.141%** 0.141%**
(0.003) (0.004) (0.007)
log(age) 0.037*** 0.037**
(0.013) (0.016)
export 0.049*** 0.049***
(0.011) (0.016)
subsidy 0.036*** 0.036***
(0.008) (0.009)
Firm size 0.137*** 0.137***
(0.008) (0.010)
rate_profit 0.587*** 0.587***
(0.030) (0.047)
leverage 0.029* 0.029
(0.C7) (0.019)
Fixed Effects? Y Y Y
Clustering SE? N I Y
Observations 454,229 336,866 336,866
Adjusted R-squared 0.786 0.208 0.808

Notes. Fixed effects included individual- and year -riy 20 effect. We clustered standard errors at the
four-digit industry level when indicated. *** p<(.0. *? p<0.05, * p<0.1.
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Table 8 Regression with the balanced panel data

1) ) )
log CEI log CEI log CEI
log_epu 0.008*** 0.006*** 0.006***
(0.001) (0.001) (0.001)
log(age) -0.004 -0.004
(0.003) (0.003)
export 0.003 0.003
(0.002) (0.003)
subsidy 0.002 0.002
(0.001) (0.002)
Firm size -0.005*** -0.005***
(0.002) (0.002)
rate_profit -0.088*** -0.088***
(0.008) (0.010)
leverage -0.012** - -0.012%**
(0.0r4) (0.004)
Fixed Effects? Y v Y
Clustering SE? N N Y
Observations 79,068 52,630 62,830
Adjusted R-squared 0.626 0.c57 0.657

Notes. Fixed effects included individual- and year -riy 20 effect. We clustered standard errors at the
four-digit industry level when indicated. *** p<(.0. *? p<0.05, * p<0.1.
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Table 9 Regression results excluding the observations in 2009

1) ) @) (4)

Unbalanced panel Balanced panel

log CEI log CEI log CEI log CEI

log_epu 0.003*** 0.001** 0.008*** 0.004***
(0.000) (0.000) (0.001) (0.001)

log(age) -0.000 -0.004
(0.002) (0.003)

export 0.003** 0.008**

(0.001) (0.003)

subsidy 0.002** 0.003
(0.001) (0.002)

Firm size -0.008*** -0.008***
(0.001) (0.002)

rate_profit -0.090*** -0.090***
(0.006) (0.012)

leverage 0.001 -0.009**
(0.002) (0.004)

Fixed Effects? Y v Y Y
Clustering SE? Y 4 Y Y
Observations 274,942 196,973 70,284 52,523
Adjusted R-squared 0.699 0716 0.641 0.683

Notes. Fixed effects included individual- and ye ar-.."~u effect. We clustered standard errors at the
four-digit industry level when indicated. Ste~..'aru ~rrors are in parenthesis. *** p<0.01, ** p<0.05,

* p<0.1.
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Fig. 1 Distribution of EF index in 31 provinces in mainland China
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Appendix A

Table A.1 The selection of newspapers and number of economy-related

newspaper texts in each province

The number of

Province Newspaper (all in Chinese) economy-related
newspaper texts

Beijing Beijing Daily 55,370
Tianjin Tianjin Daily 33,370
Hebei Hebei Daily 51,854
Shanxi Shanxi Daily 70,638
Inner Mongolia Inner Mongolia Daily 35,098
Liaoning Liaoning Daily 48,839
Jilin Jilin Daily 69,689
Heilongjiang Heilongjiang Daily 46,724
Shanghai Jiefang Daily 37,874
Jiangsu Xinhua Daily 41,213
Zhejiang Zhejiang Daily 37,215
Anhui Anhui Daily 26,369
Fujian Fujian Daily 40,693
Jiangxi Jiangxi Daily 33,868
Shandong Dazhong Dai/ 24,203
Henan Henan Dai./ 47,257
Hubei Hubei Daily 71,167
Hunan Huna’ Nany 37,887
Guangdong Sor'the -n Daily 54,842
Guangxi oangxi Daily 43,432
Hainan r.~inan Daily 4,631
Chongging Cnongging Daily 34,539
Sichuan Sichuan Daily 48,518
Guizhou Guizhou Daily 37,622
Yunnan Yunnan Daily 41,070
Tibet Tibet Daily 26,294
Shaanxi Shaanxi Daily 58,054
Gansu Gansu Daily 65,637
Qinghai Qinghai Daily 36,729
Ningxia Ningxia Daily 29,429
Xinjiang Xinjiang Daily 25,320

Sources: authors’ calculation. China’s provincial EPU in this article was constructed using
monthly data from May 2000 to July 2017. However, since the time span of CTS was from 2008
to 2011, the matched data retained China’s provincial EPU from only 2008 to 2011. According to

the arithmetic mean, the annual EPU of China’s provinces from 2008 to 2011 could be calculated.
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Table A.2 Electricity emission factors for China’s seven power grids

Year North China N_ortheast East China China Central Nprthwest China Hainan Power
. China Power . X China power Southern .
Power Grid . Power Grid Power Grid ! . Grid
Grid grid Power Grid
2008 1.1169 1.2561 0.9518 1.2783 1.1225 1.0634 0.8944
2009 1.0069 1.1293 0.8825 1.1255 1.0246 0.9987 0.8154
2010 0.9914 1.1109 0.8592 1.0871 0.904/ 0.9762 0.7972
2011 0.9803 1.0852 0.8367 1.0297 LOOM 0.9489 0.9489

Notes: The North China Power Grid covers Beijing, Tianjin, Hebei, Shanxi, Shandong, and Inner K'ongnli-.
The Northeast China Power Grid covers Liaoning, Jilin, and Heilongjiang.

The East China Power Grid covers Shanghai, Jiangsu, Zhejiang, Anhui, and Fujian.

The China Central Power Grid covers Henan, Hubei, Hunan, Jiangxi, Sichuan, and Cho igr.ng.

The Northwest China Power Grid covers Shaanxi, Gansu, Qinghai, Ningxia, an” Xi, 'iatr. .

The China Southern Power Grid covers Guangdong, Guangxi, Yunnan, and C uizhu.

In 2011, Hainan Power Grid was incorporated into the China Southern Power srid, so it was calculated with the emission factor of the China Southern Power Grid

since 2011.
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Highlights

A new provincial economic policy uncertainty (EPU) index is constructed

First study to investigate the impact of EPU on carbon emission intensity at the firm 'ev.! in China
The EPU index of eastern coastal areas is higher than that of western inlard ar_as

The fuel mix and energy intensity channels are significant, but t*.c 1 \novauun channel is not

Chinese firms prefer to use cheap and dirty fossil fuels to rexct to ‘he rising EPU
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