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Abstract - Based on the resource-based theory, this paper analyzed the reasons why enterprises carry out carbon emission 
reduction from the perspective of resource-based theory, made a theoretical analysis of the influence of enterprises’ carbon 
emission reduction on their market value, and put forward corresponding research hypothesis. Based on the CDP report provided 
by the UK, the information published by 117 Fortune Global 500 companies from 2009 to 2014 was selected as samples for specific 
empirical analysis. The results show that: the carbon emission reduction performance of enterprises at the significance level of 5% 
is significantly positively correlated with the company market level in the lagged one period, which is consistent with the research 
hypothesis proposed in this paper.  
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I. INTRODUCTION 
 

Achieving sustainable social, economic and ecological 
development is not only a common theme faced by global 
enterprises, but also the ultimate goal of human beings. The 
greenhouse effect caused by the greenhouse gas emitted by 
enterprises with carbon dioxide as the main body has 
become an environmental public hazard faced by the whole 
world, which seriously affect the survival of human beings, 
and at the same time cause problems such as business risk, 
legal risk and financial risk to enterprises. Therefore, the 
issue of climate change has attracted great attention from 
the international community, and governments of all 
countries have issued policies to reduce greenhouse gas 
emissions, so as to slow down the warming of the climate. 
However, at the same time of reducing climate warming, 
especially in the period of frequent outbreak of economic 
crisis, whether the operation of enterprises is affected has 
aroused strong interest of scholars at home and abroad. 
Some scholars believe that in the economic downturn, the 
investment in environmental projects should be reduced, so 
as to relieve the cost burden of enterprises and improve 
business performance of enterprises. However other 
scholars hold the opposite view. They think the enterprises 
also begin to pay close attention to the negative effects of 
climate change and are willing to carry out some new 
carbon strategies to reduce carbon emission. In addition, 
they consider these strategies are unique, irreplaceable 
strategic resources that can not be imitated, and these 
resources can not only improve the economic performance 
of enterprises but also reduce the carbon emission of 
enterprises, so as to achieve the win-win purpose and make 
the enterprise stand out from the crowd.   

There is no unified conclusion about the relationship 
between specific carbon emission reduction and corporate 
business performance. In view of this, this paper, based on 
the UK carbon disclosure project (CDP) report, takes the 
Fortune Global 500 companies as the research object, takes 
the resource-based theory as the theoretical basis of 
analysis, discusses the relationship between carbon 
emission reduction and company value, and uses the panel 
data model for specific verification. Based on the 
perspective of resource-based theory, this paper provides 
empirical evidence for the formulation and improvement of 
carbon disclosure in China, and also provides theoretical 
basis for enterprises to actively reduce carbon emission.  
 

II. LITERATURE REVIEW 
 

Porter and Kramer (2011) pointed out that enterprises 
should consider the impact of environmental factors in their 
business activities. Cormier et al. (2005) also pointed out 
that climate change has brought a lot of adverse effects on 
the business activities of enterprises, which not only adds 
additional environmental management costs to enterprises 
but also increase the investment risk of enterprises[1]. Since 
the IPCC (Intergovernmental Panel on Climate Change) 
pointed out that human economic activities are the main 
cause of global warming, global warming has aroused 
unprecedented concern of human society. As a major 
component of greenhouse gas emissions, carbon dioxide has 
a significant impact on human economic activities and 
behaviors. Based on the current trend of global warming, 
carbon emission has become an important factor in 
analyzing business risks of enterprises, identifying potential 
environmental liabilities and influencing financial 
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performance of companies (Matsumura, Prakash, and 
Vera-Muñoz 2014)[2]. Saka and Oshika (2014) further 
suggested that the carbon emission of enterprises should be 
taken as the basic index to measure and reflect the 
environmental performance of enterprises to examine the 
environmental performance of enterprises[3]; therefore, 
reducing carbon emission has become the environmental 
moral obligation and corporate social responsibility of 
enterprises worldwide(Ngwakwe and Msweli 2013)[4]. 
Delmas and Blass(2010) pointed out that enterprises 
consciously assuming the obligation of environmental 
protection will have a greater direct impact on their business 
performance[5]; therefore, under the background of global 
warming crisis, whether an enterprise can effectively 
achieve the goal of reducing carbon emissions will have a 
significant and direct impact on its market value. Many 
scholars have conducted empirical studies on the 
relationship between carbon dioxide emission and market 
value, but such studies are still rear at home and abroad. At 
present, only Zhang Qiaoliang (2013) has studied the data 
of 85 listed companies selected into the S&P500 in 2010, 
and concluded that there is a significant negative correlation 
between the total carbon emission of enterprises and 
enterprise value [6]. There are many researches on the 
relationship between carbon emission performance and 
market value abroad. Aggarwal（2013）studied the S&P500 
index companies in the United States and found that: 
improving environmental risk management would reduce 
the cost of equity capital and debt capital of a company [7]. 
Chapple et al. (2013) discussed the relationship between 
carbon emission intensity and value of 58 Australian 
enterprises in a grouping way, and found that the market 
would punish the companies affected by emission trading 
scheme (ETS) and concluded that carbon emission intensity 
was negatively correlated with enterprise value [8]. 
Matsumura et al.(2010) believed that carbon emission in 
environmental performance was negatively correlated with 
the market value of enterprises, negatively correlated with 
the cost of equity capital and positively correlated with the 
cost of debt capital[9]. Matsumura et al. (2014) took the 
S&P500 companies voluntarily disclosing carbon emissions 
to CDP institutions as samples and discussed the 
relationship between voluntarily disclosed carbon emission 
information and enterprise value, it is further confirmed that 
enterprise carbon emission is negatively correlated with its 
market value [10]. Saka and Oshika (2014) explored the 
impact of carbon emission and carbon disclosure on 
corporate value in Japan, and whether the carbon disclosure 
helps to reduce carbon emissions to evaluate the uncertainty 
degree of the enterprise. The results showed that carbon 
emissions is negatively related to the enterprise value, 
carbon disclosure is positively related to the enterprise 
value, and carbon emissions can significantly regulate the 
positive correlation between carbon disclosure and 
enterprise value[11]. Nishitani and Kokubu (2012) took 3M 
enterprises as the research object to discuss the impact of 

enterprise carbon emissions on the company's financial 
performance (dividend per share), and found that the carbon 
emissions of enterprises were significantly negatively 
correlated with the dividend per share[12]. 
 

III. THEORETICAL ANALYSIS AND RESEARCH 
HYPOTHESIS 

 
A. Resource-Based Theory and Carbon Emission 

Reduction 
 
Resource-Based Theory (RBT) was first proposed by 

Penrose in 1959 and then improved and developed by 
Wernerfelt (1984)[13] and Barney (1991)[14], which is one 
of the most influential academic theories in the 
contemporary strategic management domain. In the view of 
resource-based theory, enterprises are regarded as 
aggregates with different types of resources (including 
various tangible and intangible capabilities), and these 
resources are differentiated according to different 
enterprises. Barney believes that resources are the main 
source of the survival and development of an enterprise. 
Different enterprises have different development strategies 
because they master different resources. However, the 
difference in the ability to integrate related resources and 
operate leads to different presentation of the enterprise's 
business performance. Barney emphasizes that, if the 
resources (or capabilities) possessed by an enterprise are 
valuable and scarce and cannot be imitated or replaced, the 
enterprise will gain a lasting competitive advantage through 
the effective and reasonable integration and utilization of 
these resources (or capabilities). 

Resource-based theory can also be used to better explain 
enterprises' social and environmental behaviors, such as 
their concern about climate change issues, their active 
participation in CDP actions and responses, and their active 
disclosure of relevant carbon emission activities. In this 
process, one of the main purposes of enterprises is to gain 
competitive advantages in similar enterprises through such 
proactive carbon management actions. At present, the risk 
of climate change caused by greenhouse gas emissions, 
mainly carbon dioxide, has attracted worldwide attention. 
Many developed and developing countries in the world have 
enacted relevant laws and regulations to implement carbon 
emission constraint at the macro level. For enterprises, 
although there is still no related formal legal regulation on 
carbon emissions behavior, the companies which take the 
lead in spontaneous carbon management activities, actively 
conduct carbon emission reduction and consciously and 
actively disclose their carbon emissions, will no doubt make 
the enterprise get attention from or even be preferred by 
more stakeholders or even institutional investors in 
horizontal competition, thereby gaining relative competitive 
advantage in similar enterprises. At the same time, under 
the premise of  resource-based theory, if enterprises could 
adopt proactive carbon management strategies and actively 
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disclose information related to carbon emission reduction, 
these can not only highlight their operating effects on 
environmental resources, defuse the environmental 
regulation risks of enterprises, and balance the interests of 
numerous stakeholders. In addition, through their good 
environmental performance, enterprises can gain 
competitive advantages among similar enterprises, reduce 
financing costs and enhance profitability.  

 
B. The Relationship between Carbon Emission 

Reduction and Market Value from the Perspective of 
Resource-Based Theory 

 
As the international community pays attention to the 

climate issues, enterprises are not only faced with the 
pressure of reducing greenhouse gas emissions, but also 
affected by the impact of climate change and carbon 
emission reduction on their business activities, so their 
business risks are full of uncertainty. The concern of 
external stakeholders on the carbon emission reduction 
performance of enterprises also forces enterprises to carry 
out carbon emission measurement, detection and reduction 
actions, which will have a certain impact on the future 
financial performance of enterprises. Walley et al. (1994) 
believed that environmental management was negatively 
correlated with corporate financial performance. They 
believed that while improving environmental performance, 
the company would shift its attention to the management 
time and energy of the core business of the enterprise, that 
is, protecting the environment and improving the business 
performance cannot be achieved simultaneously [15]. 
However, Hart et al. (1996) believed that enterprises could 
take into account both the environment and business 
operation [16]. King et al. (2002) suggested that strategic 
decisions of the company could lead to the reduced 
pollution and improved financial performance [17]. 
Managers can possess unique resource and capabilities by 
implementing unique environmental management strategies, 
and the use of such resources and capabilities can bring 
competitive advantages to enterprises. Therefore, from the 
perspective of resource-based theory, enterprises can 
achieve a win-win situation between environmental and 
economic performance. But Magali (2010) took a skeptical 
view to this theory. He thought there were so defects in the 
previous empirical literature on the impact of environmental 
management on corporate performance. For example, when 
the company size and subordinating industry are taken as 
control variables, the environmental management will have 
a positive impact on the company performance. But if the 
unobservable technology and management are ignored, 
these explanations will be considered far-fetched [18]. 
Boiral (2012) believed that the relationship between carbon 
emission and company performance can be summarized in 
two aspects: win-lose situation and win-win situation[19]. 
The first is that enterprises’ devoting to reducing carbon 
emissions will inevitably increase their costs, thereby not 

conducive to their competition, which is obviously contrary 
to the resource-based theory. On the contrary, the second 
believes that a reduced carbon emission can increase the 
competitiveness and sustainable competitive advantage of 
enterprises, that is, both environmental and financial 
performance can be improved. So this article tend to the 
idea that an enterprise, with its carbon emission in later 
period being less than that in previous period, due to its 
environmental performance being improved, will gain 
relative competitive advantage in similar enterprises, further 
make its financial performance be recognized by market 
investment institutions, and eventually let the company’s 
market value to be affirmed and promoted. In addition, 
since the response of the capital market to the 
environmental usually has a lag effect, this paper proposes 
the following hypothesis: 

H0： the better the carbon reduction effect of the 
company in the t-1 period is, the higher the value of the 
company in the t-1 period will be. 

 
IV. EMPIRICAL DESIGN 

 
A. Data Source and Sample Selection 
 
The Fortune Global 500 companies are benchmarking 

enterprises with strong representativeness. So this paper 
chooses the Fortune Global 500 companies as the research 
object. Among them, the carbon emissions from 2009 to 
2013 (range 1 and 2) are all from the carbon disclosure 
report issued by London, UK; and the total assets, operating 
income, net profit and other financial data from 2009 to 
2014 came from the Financial Times published in London, 
UK. This paper considers the following points when 
selecting samples: one is the data comparability. The 
contents of the carbon disclosure questionnaire from 2009 
to 2013 are more continuous and stable than before 2008, 
and the carbon disclosure reports of the Fortune Global 500 
companies publicly disclosed every year are consistent, so 
the data obtained are highly reliable; The second is the 
sample adequacy. Fortune Global 500 companies are 
dynamic and changing, and not all companies can 
continuously be listed during five consecutive years. So, in 
order to ensure the proportion of the sample, we choose 
samples from 2009 to 2012, eliminate those companies 
without carbon emissions and having not listed in 
consecutive five years through a comprehensive screening, 
and finally select 117 companies as effective samples. 

 
B. Design and Description of Research Variables 
 
B1. Dependent Variable 
 
In this paper, market value (MV) is taken as the 

dependent variable. There are two main measures of market 
value: TobinQ and company market value. Tobin Q is 
usually obtained by dividing the company market value by 
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company’s net assets; the company market value is the 
value of common stock equity, that is, the number of 
outstanding common shares multiplied by the market price 
per share at the end of the reporting year. Since the ranking 
of the Financial Times is based on the company market 
value(MV), this paper directly takes the company market 
value(MV) published by the Financial Times as the 
substitute indicator of this paper.   

 
B2. Independent Variable 
 
Because this article is to verify that the degree to which 

an enterprise’s carbon emission reduction effect affects its 
market value, the difference between the carbon emission of 
the current period and the previous period is used as the 
carbon reduction performance (CR) of the enterprise in 
current period, and it is expected that the market value in 
the following period will be positively correlated. That is, 
the more obvious the carbon reduction performance of the 
enterprise in the current period is, the greater the company 
market value in the following period will be.   

   
B3. Control Variable 
 
As can be seen from most research literature, in addition 

to the two indicators mentioned above, scholars usually 
consider return on asset, company size, growth rate and 
other control indicators in studying the influencing factors 
of market value. Therefore, these indicators are also 
considered in this paper. 
Operating Capacity (OA) is commonly expressed in terms 
of asset turnover rate and asset turnover days. This paper 
uses asset turnover rate as an alternative variable of 
operating capacity, and considers that the stronger the 
operating capacity is, the higher the market value will be, 
and vice versa. 

Commonly used indicators of Return on Asset (ROA) 
include the return on equity, net profit rate on total assets 
and return rate on total assets. This paper adopts the profit 
rate on total assets as the substitution variable of 
profitability indicator, and considers that the stronger the 

company’s profitability is, the higher the company market 
value will be, and vice versa. 

The Growth Capability (GROWTH) is usually 
represented by four types of indicators, namely, the growth 
rate of shareholder equity (capital accumulation rate), 
growth rate of total assets, growth rate of operating income 
and growth rate of earnings. Considering the data 
availability, this paper adopts the growth rate of operating 
income as an alternative indicator of the growth rate of the 
company, and considers that the stronger the company’s 
development ability is, the higher the company market 
value will be, and vice versa. 

There are four expressions for Company Size (SIZE): 
total assets, market value, operating income or number of 
employees. This paper uses operating revenue as an 
alternative variable of company size. That is, the larger the 
company size is, the higher the company market value will 
be, and vice versa. 

 
C. Research Model 
 
In order to verify the relationship between carbon 

emission and company market value, this paper intends to 
use panel data analysis method. Taking company market 
value as the object to be explained, carbon emission as the 
independent variable, and the operating capability, 
profitability, development ability and company size as the 
control variables, the following model is preliminarily 
constructed: 

 

           
In order not to change the nature and correlation of data 

and avoid problems such as the co-linearity and 
heteroscedticity of weakening model, logarithm processing 
was adopted in this paper for regression of company market 
value (MV), carbon emission reduction (CR) and company 
size (SIZE). i denotes to the company, t denotes to the year, 
time range is 2009~2014, β is the parameter to be estimated, 
μ denotes to the independently identically distributed 
residual term with a mean of zero. 

 
TABLE I. DEFINITION OF VARIABLES 

 Variable name Variable code Expected symbol Descriptions 

Dependent variable Company market value MV  
Take company market value as the 
substitution variable of market value 

Independent variable Carbon reduction performance CR + 
Carbon emission effectiveness at t-1 year 
minus that at t year 

Control variable 

Operating capability OA + 
Asset turnover ratio = Operating revenue ÷ 
Total assets 

Profitability ROA + 
Net profit rate on assets = Net profit ÷ 
Total assets 

Development ability GROWTH + 
Company growth rate = (Current sales － 
Previous sales) ÷ Previous sales 

 Company size SIZE + 
Take total operating revenue as the 
substitution variable 
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V. ANALYSIS OF EMPIRICAL RESULTS 
 

A. Descriptive Statistical Analysis 
 
Eviews7.0 is used to process the sample data, and the 

results in Table 2 are obtained. According to Table 2, the 
maximum and minimum values of carbon emission (C) vary 
greatly, and the average value is much higher than the 
median, indicating that enterprises with high carbon 
emission account for the majority; at the same time, the 

standard deviation is also very large, indicating that the 
selected sample company’s individual carbon emission 
performance is very large. From the mean and median of 
company market value(MV) and company size(SIZE), the 
companies with higher MV and SIZE account for the 
majority, but from the standard deviation, the individual 
difference deviation is not very large. The standard 
deviation of the company’s GROWTH, OA and ROA is 
generally small and at a normal level. 

 
TABLE II. STATISTICAL RESULTS OF MODEL VARIABLES DESCRIPTION 

 MV C OA ROA GROWTH SIZE 
Sample Size 585 585 585 585 585 585 
Mean Value 79473.81 11178236.22 0.637936 0.068671 0.099450 61577.98 
Median 56154.00 2000826 0.589600 0.061330 0.037100 40028.00 
Maximum Value 422098.3 160256597 2.986900 0.381000 12.17890 564703.1 
Minimum Value 18938.00 18099 0.006077 -0.118000 -0.895000 4278.000 
Standard Deviation 63111.22 836201.74 0.447346 0.061618 0.723569 77218.73 

 
B. Regression Analysis of Panel Data 
 
B1. Determination of Model Form 
 
F test and Hausman test are one of the criteria to 

determine the model form. This paper uses EVIEWS7.0 
software to conduct F test and Hausman test for the model, 
and the test values are all less than 0.05, so the fixed effect 
model is adopted for the model. 

 
B2. Analysis of Regression Results 
 
The number of cross-section data samples (N) selected 

in this paper is 117, and the length of time series (T) is 5. 
The number of cross-section data is far greater than the 
length of time series, which is characterized by “wide and 
short”. In order to eliminate the influence of 
heteroscedasticity, this paper adopts the section weighted 
method for processing, and the regression results of panel 
data are shown in Table 3 and Table 4. 
 
TABLE III. REGRESSION EQUATION CORRELATION STATISTICS 

Weighted Statistics 

R-squared 0.965530 Mean dependent var 15.85803

Adjusted R-squared 0.956521 S.D. dependent var 10.05029

S.E. of regression 0.201597 Sum squared resid 20.53454

F-statistic 107.1801 Durbin-Watson stat 1.801606

Prob (F-statistic) 0.000000   

Unweighted Statistics 

R-squared 0.909639 Mean dependent var 11.04457

Sum squared resid 23.20320 Durbin-Watson stat 1.883241

 
The strength of model interpretation is generally 

determined by R2. Green (1999) believed that when R2 is 
0.5, the interpretation ability of the model is strong enough. 
According to Table 3, the R2 in the regression equation in 
this paper is 0.965530, and the adjusted R2 are 909639, far 

greater than 0.5. Therefore, the explanatory variable in the 
equation has a strong explanatory ability compared with the 
explained variable market value (MV), and the fitting 
degree of the model is good. In addition, the 
Prob(F-statistic) is 0, less than 0.05, indicating that the 
whole setting of the model passes the test. 

 
TABLE –IV. 4. REGRESSION COEFFICIENT OF PANEL DATA 

Variable Coefficient Std. Error t-Statistic Prob. 

C 5.690439 0.398721 14.27173 0.0000 

CI 0.040755 0.013528 3.012715 0.0027 

OA -0.113242 0.074953 -1.510849 0.1315 

ROA 1.461491 0.278029 5.256624 0.0000 

GROWTH 0.009722 0.017060 0.569873 0.5690 

SIZE 0.518191 0.037143 13.95116 0.0000 

 
According to Table 4, it can be seen that the t test value 

of a company’s CR, OA, ROA, GROWTH and SIZE are 
3.012715, -1.510849, 5.256624, 0.569873 and 13.95116, 
respectively. Among them, the CR, ROA and SIZE have 
verified the research hypothesis proposed in this paper, but 
the PA and GROWTH have not been verified. 

The t test value of the company’s CR is 3.012715 
(greater than 2), which indicates that the carbon emission 
reduction effect is significantly correlated to the company 
market value of the lagged one stage. That is, the larger the 
carbon emission reduction value of the company in the 
current period is, the better the carbon emission 
performance of the company in the current period will be. 
Then, the market will have a reaction and acceptance 
process to the better environmental performance level of the 
company in the current period, so the company market 
value in the following one period will be highly affirmed. 
On the contrary, the lower the carbon emission value of the 
company is, the worse the carbon performance level of the 
company will be, which will lead to a lower company 
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market value in the following one period. It show that the 
carbon emission disclosed by the company objectively has a 
certain impact on the company market value. Through 
capital market, it can be seen that investors hate high-carbon 
emission companies and respond to them with low value. It 
also demonstrates that investors’ awareness of climate 
change is increasing, which consistent with our previous 
hypothesis. 

According to t test value, the profitability and company 
size out of four control variables are also verified, i.e.: the 
profitability and company size are positively correlated to 
company market value respectively. The strong the 
profitability is, the higher the company value will be; the 
larger the company size is, the stronger the company’s 
integral scaled effect will be, and the higher the company 
value will be. This is consistent with the expected 
hypothesis of this paper and the results obtained by most 
scholars. However, the statistic t values of both operating 
capability and development capability are less than 2, which 
have not been verified. 
 

VI. CONCLUSION AND DISCUSSION 
 

This paper took the resource-based theory as direction, 
analysed the enterprises’ carbon emission reduction 
behaviours under such theory, and proposed a research 
hypothesis on carbon emission reduction and company 
value. Taking Fortune Global 500 companies as research 
objects, based on CDP reports published by UK, the paper 
selected 117 companies from 2009 to 2014 as research 
samples, and used panel data analysis method to make 
regression analysis. The results show that the company’s 
carbon emission reduction performance below a 
significance level of 5% is significantly positively 
correlated to the company market value of the lagged one 
period, and this just verifies the research hypothesis 
proposed in this paper. 

Sustainable development experience is the eternal goal 
of a company in any era. Given that the companies are in 
the crisis of global warming and gradual deterioration, if a 
company wish to improve its performance and market 
value, environment is an indispensable factor for 
consideration. According to the statistics released by CDP 
(2015), increasing companies have taken carbon emission 
factors into consideration in their business activities. Faced 
with the trend of global warming, carbon management, as 
an intangible resource of company, has a strong competitive 
advantage. In other words, a stronger carbon management 
ability indicates the constantly improving environmental 
management efficiency of a company. Effective carbon 
management can promote the company’s carbon emission 
reduction, improve the company’s public image, attract 
more investors’ attention, further create favourable 
competitive advantages for the company, and enhance the 
company market value.  
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