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Abstract. This article explores whether carbon emissions affect the cross-section
of Chinese stock returns.We find firms that could better manage their carbon emis-
sion have higher stock returns compared to their peers. On the contrast, carbon
emission of firms do not have a significant relationship with stock returns. More-
over, Carbon emissions will affect the company’s business strategy. In addition,
the relationship between stock returns and firms’ management ability of carbon
emission is stronger among large firms. It indicates how firms manage their car-
bon emissionmight bemore prominent for firm value and reputations among large
firms, and it is already priced in the stock market.
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1 Introduction

In the past 200 years, humans have emitted trillions of tons of carbon dioxide into the
atmosphere. A large amount of carbon dioxide keeps the temperature rising. Carbon
emissions have led to global warming and increased extreme weather events, posing a
threat to life systems.

According to Our World data, the total carbon emissions of various industries in
China in 2000 were 3.035 billion tons.1 The industry with the largest carbon emissions
was the supply of electricity, gas and water. In 2010, all industries’ total carbon emis-
sions in China were 8.05 billion tons (compared to 2000 Annual growth of 165%). The
industries that account for the largest proportion are still the supply of electricity, gas and
water, non-metallic mineral products, and basic metal and metal products. In 2019, the
total carbon emissions of various industries in China were 10.017 billion tons (compared
to increased by 24.4% in 2010), accounting for 27.92% of the world’s carbon emissions,
creating a new high again.

Environmental problems such as environmental pollution, resource depletion, and
ecological imbalance are becoming more and more serious, which are related to human
survival and social development. It is necessary for countries to implement sustainable
development strategies. The United Nations defines sustainable development as “While
meeting the needs of contemporary people without compromising the ability of future
generations to meet their own needs”, it is an inevitable requirement to establish a
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modern economic system and an essential strategy for solving pollution problems. On
this basis, countries around the world are beginning to make changes. First, a total of
195 countries signed the Paris COP21 climate agreement in December 2015, promising
to limit global warming to 2 °C, which is far below the per-industrial level. At the
same time, countries need to increase the financial industry’s support for the carbon
emission industry to reduce carbon emissions. China puts forward the development
concept of “green finance”. In August 2016, the twenty-seventh meeting of the Central
Leading Group for Comprehensively Deepening Reform passed the “Guiding Opinions
on Building a Green Financial System”. The opinions pointed out that, to accelerate the
development of green finance, we must use innovative financial system arrangements to
guide and encourage more social capital flows to green industries; on the other hand, it
is necessary to make full use of various financial tools such as green credit, green index,
and green development funds to serve green development. In September 2017, General
Secretary Xi Jinping also further reiterated the concept of “speeding up the reform of
the ecological civilization system and building a beautiful China” in the report of the
19th National Congress of the Communist Party of China, and regarded “developing
green finance” as one of the critical paths to promote sustainable economic and social
development. Green finance and innovation, coordination, openness, and sharing have
become China’s “five core development concepts” in the new era, and this is also a
consensus choice for global development. It is necessary to reform and improve related
systems to promote economic development and ecological environment construction
jointly.

Good corporate governance is vital for effective capital allocation, capital preser-
vation and growth. This is an important condition for establishing a long-term sustain-
able enterprise. Unsustainable companies cannot provide appropriate long-term savings
returns (that is, appropriate returns to shareholders), long-term employment in communi-
ties, or sustainable tax revenues for social (including environmental) development. From
this perspective, poor governance is expensive for shareholders and other stakeholders.

This article systematically explores whether investors require a carbon risk premium
by studying how stock returns vary with the carbon dioxide emissions of companies and
industries. Through cross-sectional analysis and time series analysis, to explore whether
carbon emissions affect China’s stock returns.

We find that there is no significant correlation between carbon emission score and
stock return, but there is a clear positive correlation between carbon emission man-
agement score and stock return. If the company can manage carbon emissions, it can
promote the growth of the company’s stock return. The carbon emission management
score has a greater impact on companies with high market prices than on companies
with low market prices.

2 Literature

2.1 The Relationship Between ESG and Stock Returns

The efficient market theory believes that the excess return rate of stocks is compensa-
tion for risk. Green incentives mean that green development risks receive specific risk
compensation in the stock market. Therefore, the existence of green incentives is one of
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the prerequisites for sustainable green finance. Through an empirical investigation of the
impact of carbon emissions on German stock returns, Oestreicha and Tsiakasb (2015)
find there is a huge and statistically significant carbon premium in stock returns, which
can be as high as 17%per year. The carbon premium is caused by both the cash flow effect
and the carbon risk effect.2 As a result, businesses, especially those in carbon-intensive
industries, face increased risks in the form of increased costs. As carbon-emitting com-
panies face carbon risks, they need higher expected returns than companies with lower
carbon emissions. Vespermann andWittmer (2011) document that ESG reporting of Chi-
nese companies increased from 4% in 2005 to 81.33% in 2009.3 This makes a compound
annual growth rate of 112.35% over four years. Corporations that publish ESG reports
and have lower financial risks than their counterparts can achieve higher market returns.
Auke, Rients and Bert (2008) discover a clear positive relationship between total ESG
rating and operating performance.4 A significant positive relationship is found between
broader ESG factors and firm valuations, indicating that higher rated companies are asso-
ciated with higher earnings multiples. These cases show that compared with non-ESG
companies, ESG companies have better stock returns under the same risk. Moreover,
ESG companies have the ability to resist carbon risks.

2.2 Carbon Emission Disclosure and Company Value

Carbon emission disclosure is a value-added for the investor. Chika and Tomoki (2014)
find when firms harm the environment to achieve high profit, they can still maintain
high performance if they can reduce pollution.5 The company’s active implementation
of sustainable development strategies can add value and enhance the value of the com-
pany’s social recognition. Anggraeni (2015) finds that disclosure of carbon emissions
can increase company value and increase investor confidence. Hapsoro and Ambar-
wati (2018) also find that the more available information is in the carbon emissions
disclosures will decrease the bid-ask spread and share price volatility and increase the
trading volume.6 Investors give positive responses to voluntary carbon emission disclo-
sure because they believe that carbon emission information is vital to determine business
sustainability. According to these scholars’ researches, carbon emission disclosure can
also increase financial performance. As a business ethic implementation, carbon emis-
sion disclosure improves the social trust of stakeholders, especially customers, to use
environmentally friendly products. It can also improve firms’ revenue, further increase
firms profitability. Higher profitability leads to higher firm value.

2.3 The Impact of Financial Development on Carbon Emissions

As the financial system continues to deepen and financial development plays an increas-
ingly important role in economic development, the concept of carbon finance has pro-
moted the deep integration of the two industries of finance and carbon emissions. The
impact of finance on carbon emissions has gradually expanded. Abbasi and Riaz (2015)
find thedevelopment in thefinancial sector contributed towards an increase in emissions.7

The stock market development eased the liquidity constraints faced by the listed firms,
allowing them to expand output, increasing energy con-consumption and hence CO2
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emission. Chia-Lin, Jukka, Hannu and Michael (2020) find the regression results sug-
gest that when stock returns rise by 1%, CO2 emissions from coal combustion decreased
by9%among the countries included in theMSCIWorld Index.8 Furthermore,when stock
returns rise 1%, CO2emissions from oil combustion increase by 2%, but stock returns
have no significant effect on CO2 emissions from gas combustion. Ralph and Alexander
(2019) find that the increase in the size of the stock market has a significant negative
impact on carbon dioxide emissions.9 It is due to the decline in the relative growth rate
of carbon-intensive industries and the reduction in carbon emissions per unit of output
of carbon-intensive industries. Alam, Apergis, Paramati and Fang (2020) find stock mar-
ket growth has a significant positive impact on clean-energy consumption, while they
negatively affect the growth of CO2 emissions.10.

2.4 Carbon Emission on Stock Return

As countries begin to pay more and more attention to changes in the environment and
climate, many policies have been promulgated to support the development of ESG,
which will impact the investment strategies of some investors and thus affect the stock
return. Based on the US market’s research on the impact of carbon emissions on stock
prices, different scholars have different views. A recent study by Park and Monk (2019)
on a different sample than ours finds that a portfolio with long stocks of companies
with low carbon emissions and short stocks of companies with high emissions generates
positive abnormal returns.11 An early study by Prakash and Vera-Munoz (2014) show
that S&P500 firms between 2006 and 2008 looks at the effects of direct carbon emissions
on firm value. They find that higher emissions are associated with lower firm values.12

Sautner and Vilkov (2020) have found that the uncertainty of climate policy is priced
in the options market. Specifically, for carbon-intensive companies, the cost of option
protection against downside tail risks is higher. When public attention to climate change
surges, the cost of downside option protection will be magnified.13.

However, some scholars have different opinions. Ilhan, Sautner, Vilkov (2021) find
that stock returns are positively related to the level (and changes) of carbon emissions
is largely consistent with the view that investors are pricing in a carbon risk premium
at the firm level. Besides, they found that companies that successfully reduce emissions
can provide lower stock returns, but companies that continue to burn more and more
fossil fuels must give up providing higher returns.14.

At present, there are a large number of studies expounding the relationship between
ESG companies and stock returns. However, there is almost no research on the impact
of carbon emission on company stock prices in the Chinese market. In 2021, China
puts forward carbon neutrality strategy. National policies are the guidance of industrial
development, and how much impact the proposed carbon emission policy will have on
the development of traditional enterprises is worth demonstrating. Therefore, this article
wants to explore the relationship between carbon emission and the company’s financial
situation and stock return before and after the proposed policy.
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3 Data

3.1 Data Source

At present, there are a large number of studies expounding the relationship between
ESG companies and stock yields. However, there is almost no research on the impact
of carbon emission on company stock prices in the Chinese market. In 2021, China put
forward the strategy of neutral carbon. National policies are the guidance of industrial
development, and how much impact the proposed carbon emission policy will have on
the development of traditional enterprises is worth demonstrating. Therefore, this article
wants to explore the relationship between carbon emission and the company’s financial
situation and stock return before and after the proposed policy.

Let us talk about the research data of the paper. The primary data of the paper is the
carbon emission and stock return. The carbon dioxide emissions scores in this article
come from MSCI Index carbon footprint metrics. MSCI collect data from the most
recent corporate resources. China is the countrywith themost carbon emissions globally,
accounting for 30% of the world’s carbon emissions. MSCI divide the company into 10
scores from 1 to 10. Lower carbon emission score represents worse performance in
carbon emission, or higher carbon emissions. The carbon emission management score
is to judge the company’s response to climate change, including reducing emissions
and the amount of gas burned, which reflects the company’s acceptance of policies and
management capabilities. The other primary data is Stock return and firm characteristics.
The empirical analysis uses an extensive data set of monthly stock returns in China. The
selected company stocks include various industries, and these stocks are listed on the
Shanghai Stock Exchange or the Shenzhen Stock Exchange. These data come from
the CSMAR, a research-based accurate database in the economic and financial field
developed according to China’s actual national conditions.

3.2 Hypothesis Development

Hypothesis 1
Companies with higher levels of carbon emissions (or faster growth in carbon emissions)
have higher stock returns. There is a carbon premium in stock returns, and high-emission
companies face greater carbon risks, so these companies will show higher stock returns.
It means that stock returns are positively correlated with carbon emissions levels and
changes. Patrick and Marcin (2020) think that investors demand compensation for their
exposure to carbon emission risk. Hence, stocks of firmswith higher total CO2 emissions
and changes in emissions earn higher returns.15 Harrison and Marcin (2009) prove the
significant effects of social norms on markets by studying the investing environment
of “sin” stocks. They find a significant price effect on the order of 15–20% from large
institutional investors shunning sin stocks.16.

Hypothesis 2
The second hypothesis is that companies with higher management carbon scores will
have higher returns on stocks. Because under the same conditions, companies with
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Table 1. Descriptive Statistics

Variable (1)
N

(2)
mean

(3)
Standard deviation

Stock return 15,752 0.494% 11.1%

Market value (in millions) 15,752 59.11 146.6

Carbon Emissions Score 15,904 5.398 2.424

Management Score 15,173 1.188 1.167

high management carbon credits indicate that they may have also taken measures to
reduce their emissions by actively disclosing corporate carbon emissions to the public
to enhance corporate social responsibility and improve corporate reputation, Increase
investor confidence and increase stock returns. For companies that do not disclose the
emission levels of all categories, the carbon premium is even greater.

Hypothesis 3
The third hypothesis is that companies with a larger market value are more susceptible
to policy influences and receive more attention from the investment market. If these
companies with the highest market value can manage carbon emission well, they will
get a higher carbon emission management score. This will enhance the information of
the investment market and increase the company’s return on stocks.

4 Empirical Results

The result in the Table 1 show that the average company’s monthly stock return equals
0.494%, with a standard deviation of 11.1%. The average company’s market value is
US$59.11 million. It can be seen from the carbon emission management score table
that the stocks are divided into three groups monthly, the average management score is
1.118 and the average carbon emission score is 5.398. A company with good emission
management can increase the company’s stock return.

We will first explore the impact of carbon emission scores on stock returns. First,
we sort out the carbon emissions scores of some stocks listed on the Shanghai Stock
Exchange and Shenzhen Stock Exchange from 2017 to 2020, using the Fama-Macbeth
cross-sectional regression test method to eliminate residuals. Then we analyse the rela-
tionship between stock returns and carbon emission scores, setting monthly returns as
the dependent variable and regard carbon emission scores as the independent variable.
The result is that the relationship between carbon emission scores and stocks is not
statistically significant. In order to further explore whether the differences are signifi-
cant, each month, the stocks are divided into three groups, five groups and ten groups,
based on carbon emission score. Carbon emission score ranges from 1 to 10. Lower car-
bon emission score represents worse performance in carbon emission, or higher carbon
emissions. According to the results are reported in Table 2, p value is 0.896, 0.988 and
0.902. When we sort stocks into 3 group, 5 group, and 10 group based on carbon emis-
sion score, respectively. The results indicate that there is no strong relationship between



How Carbon Emission Affects Stock Returns and Business Management 799

Table 2. Carbon Emissions Score and Stock return

Variable Carbon emission
score
(raw)

Carbon emission
score
3 Group

Carbon emission
score
5 Group

Carbon emission
score
10 Group

Coefficient 0 0 0 0

Standard error 0.002 0.001 0.001 0.002

T-value -0.01 -0.13 -0.02 -0.12

P-value 0.991 0.896 0.988 0.902

Constant 0.004 0.004 0.003 0.004

Observation 15736 15736 15736 15736

R-squared 0.016 0.012 0.015 0.015

carbon emissions scores and stock returns. Our results are different from Bolton and
Kacperczyk (2020a, b) who find that document in the US market, stocks of companies
with high carbon emissions have higher returns than companies with low carbon emis-
sions.17 It shows that investors in the Chinese and US markets have different views on
carbon emission scores. American investors believe that firms with more carbon intense
business model has higher risks and they require higher compensation by holding such
kind of stocks. In contrast, the impact of carbon emission score is quite limited inChinese
market, and the investors do not price in the carbon risks yet.

In addition, we regress stock return on carbon management score to explore the
impact ofmanagement ability of carbon emissions on stock returns. Carbonmanagement
score is different from carbon emission score. Carbon management contain three steps.
Firstly, company measure carbon emissions and know the carbon footprint. And then
companies need to analyse emissions data and set carbon reduction strategy to reduce
emissions from daily operations. Lastly, companies try to offset the rest to attain a carbon
neutral status.

Use the same method as detecting carbon emission score, we find that p-value is
equal to 0.06 in Table 3, significant at 10% level, showing stock return is higher when
the firms could better manage their carbon emissions.

To further explore their relationship, then these stocks are sorted into 3 groups, 5
groups, and 10 groups, based on carbon emission management score, respectively. The
results are reported in Table 4 is that p value is 0.017, 0.027 and 0.02. The results indicate
that there is strong relationship between carbon emissions management scores and stock
returns. Besides, a companywith good carbon emissionmanagement scores can promote
the growth of the company’s stock value. Some companies have high carbon emissions
due to the nature of their industry. If they can manage their carbon emissions well,
investors are confident to buy the company’s stock, and this contribute to increasing the
company’s stock returns.

High-carbon and high-emission companies generally have larger market capitaliza-
tion and are more affected by policies. They are also the main targets of carbon neutrality
strategies.Achieving carbon peak and carbon neutrality, andmoving towards zero carbon
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Table 3. Market capitalization carbon management score and stock return (Raw)

Variable small market capitalization
management score

large market capitalization
management score

Coefficient 0.086 0.268

Standard error 0.090 0.094

T-value 0.95 2.86

P-value 0.345 0.006

Constant -0.008 0.003

Observation 7758 7758

R-squared 0.016 0.024

Table 4. Management score and stock return

Variable Carbon emission
manage
score
(raw)

Carbon emission
manage
score
3 Group

Carbon emission
manage
score
5 Group

Carbon emission
manage
score
10 Group

Coefficient 14% 0.3% 0.2% 0.1%

Standard error 0.002 0.001 0.001 0.002

T-value 1.93 2.46 2.28 2.41

P-value 0.657 0.017 0.027 0.020

Constant 0.004 0.003 0.002 0.001

Observation 15029 15029 15029 15029

R-squared 0.012 0.001 0.010 0.010

and net carbon emissions requires the development of energy-saving emission reduction
plans for such companies. Therefore, we want to explore if large market capitalization
companies can manage carbon emissions well, and whether they can have a greater
positive impact on stock returns. The stocks are divided into large market capitalization
portfolios and small market capitalization portfolios according to market capitalization.
The impact of carbon emission management scores of companies with large market
capitalization and small market capitalization on stock returns is studied. The regres-
sion result is reported in Table 5 shows that the p-value of small market capitalization
companies is 0.345 > 0.1, does not have a significant level, while the p-value of a large
market capitalization company is equal to 0.006 < 0.01, indicating significance at a
99% confidence level. If a company with a high market capitalization manages its car-
bon emissions well, this will increase the company’s stock return. The correlation with
the stock return is 26.8%, which has a more significant impact on stocks, indicating that
larger companies should pay more attention to carbon emissions management.
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Table 5. Market capitalization carbon emission score and stock return (Raw)

Variable small market capitalization
emission score

large market capitalization emission
score

Coefficient 0.001 0.001

Standard error 0.001 0.001

T-value 0.45 -0.5

P-value 0.345 -0.5

Constant -0.007 0.012

Observation 7772 7772

R-squared 0.015 0.018

5 Conclusion

How carbon emission scores affect stock returns? This is an important question for the
soaring field of climate change and finance. This is also a basic problem for the governor
of the country. In this paper, we solve this question by undertaking a cross-sectional stock
returns analysis with carbon emissions score and carbon emission management score as
a firm characteristic. The result shows that good management of carbon emissions has a
positive effect on the growth of the company’s stock return. At the same time, companies
with high market capitalization can get a higher stock return, if they can take effective
plans to manage the company’s carbon emissions.

The Organization for Economic Cooperation and Development (OECD) put forward
the concept of “Transition Finance” in 2019, which refers to financial activities that pro-
vide financing to help economic entities in their transition to the Sustainable Develop-
ment Goals. To promote China’s next economic transformation and green development
needs, China actively promotes the implementation of the dual-carbon policy. On the one
hand, it must vigorously promote the development of green and low-carbon industries,
and on the other hand, it must support the low-carbon transformation of carbon-intensive
industries. The realization of the double-carbon goal depends on the optimization and
upgrading of the industrial structure and technological innovation.

In the future, the carbon market will become more perfect. The proposed carbon
neutral strategy has promoted the development of green financial investment and has
become an important guide for green financial institutions to develop green financial
services.More diversified investment methods will emerge at home and abroad to further
promote the development of the green financial market.

References

World Commission on Environment and Development (1987), Report of the World commission
on environment and development: our common Future.

A. Marcel, Oestreich and Ilias Tsiakas, 2015, Carbon emissions and stock returns: Evidence from
the EU, Emissions Trading Scheme,58, 294-30



802 X. Miao and N. Li

Jan Vespermann &AndreasWittmer, 2011, Financial, ecological and managerial impacts of emis-
sion trading schemes: the case of Lufthansa, Business Strategy and the Environment, Wiley
Blackwell, vol. 20(3), pages 174-191

Plantinga, Auke & Galema, Rients & Scholtens, Bert, 2008, The Stocks at Stake: Return and Risk
in Socially Responsible Investment. Journal of Banking & Finance. 32. 2646-2654.

Saka Chika, Oshika Tomoki,2014, Disclosure effects, carbon emissions and corporate value.
Sustainability Accounting, 22–45

Hapsoro Dody, Ambarwati,2018, Antecedents and consequences of carbon emissions’ disclo-
sure: case study of oil, gas and coal companies in non-annex 1 member countries. Journal of
Indonesian Economy and Business, 99–111

Faiza Abbasi, and Khalid Riaz,2016, CO2 emissions and financial development in an emerging
economy, 102–114,

Chang Chia-Lin, Ilomäki Jukka, Laurila Hannu, and McAleer Michael(2020), Causality between
CO2 Emissions and Stock Markets,Energies,13(11)

De Haas, Ralph and Popov Alexander,2019, A Finance and Carbon Emissions ECB Working
Paper No. 2318

Alam, MS, Apergis N, Paramati SR, and Fang J,2020, The impacts of R&D investment and
stock markets on clean-energy consumption and CO2 emissions in OECD economies, Int J Fin
Econ,1–14.

In, Soh Young and Park, Ki Young and Monk, Ashby, 2019, Is ‘Being Green’ Rewarded in the
Market?:An Empirical Investigation of Decarbonization and Stock Returns.Stanford Global
Project Center Working Paper.

Prakash, Rachna & Matsumura, Ella Mae & Vera-Munoz, Sandra. 2011, Firm-Value Effects of
Carbon Emissions and Carbon Disclosures. SSRN Electronic Journal. 10.2139

Ilhan, Emirhan and Sautner, Zacharias and Vilkov, Grigory (2020) Carbon Tail Risk, The Review
of Financial Studies

AnupamDutta, Elie Bouri, andMdHasib Noor,2018, Return and volatility linkages between CO2
emission and clean energy stock prices, Energy, 803–810

Bolton, Patrick and Kacperczyk, Marcin T,2020, Do Investors Care about Carbon Risk?Columbia
Business School Research Paper Forthcoming, Journal of Financial Economics

HarrisonHong,MarcinKacperczyk,2009, The price of sin: The effects of social norms onmarkets,
Journal of Financial Economics, Pages 15–36,

Bolton, Patrick and Kacperczyk, Marcin T, 2020, Do Investors Care about Carbon Risk? Journal
of Financial Economics (JFE)

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

http://creativecommons.org/licenses/by-nc/4.0/

	How Carbon Emission Affects Stock Returns and Business Management in China
	1 Introduction
	2 Literature
	2.1 The Relationship Between ESG and Stock Returns
	2.2 Carbon Emission Disclosure and Company Value
	2.3 The Impact of Financial Development on Carbon Emissions
	2.4 Carbon Emission on Stock Return

	3 Data
	3.1 Data Source
	3.2 Hypothesis Development

	4 Empirical Results
	5 Conclusion
	References




