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ABSTRACT 

 

The guidance on climate change disclosure is currently actively debated. SEC 2010 

Commission Guidance Regarding Disclosure Related to Climate Change (abbreviated 

as SEC 2010 Guidance) is the first guideline provided by either FASB or SEC on 

climate change issues for U.S. listed companies to follow. This study explores the 

economic determinants of climate change disclosure and finds that large firms in the 

environmentally sensitive industries that are profitable and highly leveraged are more 

likely to report climate change in their 10-K filings to SEC. After the SEC 2010 

Guidance became effective, not only large firms report climate change information, 

but also more median or small firms start to disclose climate change information. 

Further, this study suggests that climate change disclosure is positively associated 

with firms’ stock return, environmental strength and concerns. Firms concerned with 

climate change are more likely to disclose climate change information in their 10-K 

filing after SEC 2010 Guidance effective. In term of cost of debt, this study does not 

observe a significant association between climate change disclosure in firms’ 10-K 

filings and cost of debt. However, the firms’ response and performance on climate 

change issues do impact cost of debt. Empirical evidence suggests that firms’ climate 

change concern increases the cost of debt for the firm and firm’s climate change 

strength deceases the cost of debt for such firm. Additionally, this study does not find 

evidence that SEC 2010 Guidance discourages firms’ overall environmental 

disclosure and corporate social responsibility disclosure as some people claim.  
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CHAPTER 1. INTRODUCTION 

 

Sufficient and credible scientific evidence indicates Earth climate change is occurring 

(Business Roundtable, 2007; NRC 2010). Researchers traced back the temperatures 

on Earth a million years and found an overall pattern of climate change. For a very 

long time, the pattern of climate variation can be reasonably explained by natural 

causes, such as activities of volcanoes, solar energy fluctuation or natural change of 

balance in greenhouse gas. Abnormal temperature-climbing patterns began to occur 

after 1700s industrial revolution, specifically over the past several decades. Scientists 

believe that human activities (e.g., burning fossil fuels, fertilizing crops, land-filing 

waste, clearing forests, raising livestock, discharging chemicals) are the major cause 

of the climate change that has occurred in the last half century (see Figure 1).  

 

[Insert Figure 1] 

 

 

Based on scientific research, an increased discharge of CO2 and other greenhouse 

gases (CH4, N2O) is believed to cause climate change (IPCC, 2007a). According to 

research released by the National Oceanic and Atmospheric Administration (NOAA, 

2013) on May 17, 2013, the atmospheric CO2 level measured by Mauna Loa 

Observatory, located on the Hawaii Island, reached its historical maximum record of 

398.40 ppm. This trend of the past several decades is shown in the Figure 2 below 

(Scripps CO2 Program, NOAA, 2013). These findings suggest that severe climate 

change in progress is connected to the rapid increase of greenhouse gas concentration 

in our atmosphere.    

 

[Insert Figure 2] 
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What are the possible effects of climate change? According to the U.S. Environmental 

Protection Agency website, the changing climate could impact our society and 

ecosystems in a broad variety of ways. For instance, climate change can “increase or 

decrease rainfall, influence agricultural crop yields, affect human health, cause 

changes to forests and other ecosystems, or even impact our energy supply.” 1 The 

consequences of climate change could be severe and long-term. 

 

People observe that the climate-related impacts are occurring across geographic 

regions and across sectors of our economic body. Listed below are some examples 

recorded on Nature.org website2: 

 

 In southern New England, lobster catches have plummeted because of heat stress 

and growing parasite threats due to rising sea temperatures. 

 

 Ski resorts located in the lower altitudes of the Swiss Alps have difficulty 

obtaining bank loans because of declining snow. 

 

 Globally, increasingly intense hurricanes and downpours could cause billions of 

dollars in damage to property and infrastructure. Declining crop yields due to 

prolonged drought and high temperatures, especially in Africa, could put hundreds 

of thousands of people at risk for starvation. 

 

 High sea temperatures also threaten the survival of coral reefs, which generate an 

estimated $375 billion per year in goods and services. 

 

Surprisingly, climate change might show positive impact for some industries in 

                                                             
1 http://www.epa.gov/climatechange/ 
2 http://www.nature.org/ourinitiatives/urgentissues/global-warming-climate-change/threats-impacts/eco

nomic-loss-and-damage.xml 
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certain regions. For example, based on Intergovernmental Panel on Climate Change 

(IPCC)’s study, North America might gain 5-20 percent increase in yields of rain-fed 

agriculture in some areas due to climate change, but at the same time, experience 

more flooding, more hurricanes, more famine, more disease and more frequent, 

intensive, and longer period of heat waves in many regions (IPCC, 2007b). According 

to IPCC’s prediction, a temperature increase of 1.8 to 5.4 degrees Fahrenheit (1-3oC) 

over the year 1990-level may still produce beneficial impacts in some regions but 

detrimental for others. However, the harmful effects of climate change will eventually 

outweigh its beneficial outcomes and result in significant net costs as global 

temperatures soar3. In their study, the IPCC states, “Taken as a whole, the range of 

published evidence indicates that the net damage costs of climate change are likely to 

be significant and to increase over time" (IPCC, 2007a).  

 

From the economic perspective, in his study of the economic effect of climate change, 

Tol (2009) claims the increase global temperature of 3oC is likely to result in a drop of 

GDP by 2.6%. He proposes a non-linear relation in Welfare Impact (measured by % 

GDP) as global temperatures increase (see Figure 3) and predicts the increase of 

global temperatures beyond 0.87 degrees Celsius will lead to the decline of GDPs.  

 

[Insert Figure 3] 

 

Countries worldwide have begun to react to climate change issues and limit the 

emission of greenhouse gases. In 1997, multiple nations signed the Kyoto Protocol at 

the United Nations Framework Convention on Climate Change and committed to 

reduce greenhouse gas emission. The Kyoto Protocol is viewed as the first important 

step towards a global emission reduction regime4. India was the first nation to post a 

carbon tax on its coal mining industry. Japan, Australia, European Union, South Korea 

and United States are nearing the legislative stage on this issue (CERES, 2011).  

                                                             
3 http://climate.nasa.gov/effects 
4 See: http://unfccc.int/kyoto_protocol/items/2830.php 
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As the biggest economic entity and the second largest CO2 emission country, the 

United States is taking measures to change the trend of global warming. On 

November 14, 2012, U.S. President Obama addressed the climate change issue in his 

first press conference after elected to his second term of tenure. He said,  

 

“We can’t attribute any particular weather event to climate change, what we do 

know is that the temperature around the globe is increasing faster than was 

predicted ten years ago. We do know that the Arctic ice cap is melting faster 

than what was predicted even five years ago. We do know that there have been 

an extraordinarily large number of severe weather events here in North 

America, but also around the globe. And I am a firm believer that climate 

change is real, that it is impacted by human behavior and carbon emissions, 

and as a consequence, I think we have an obligation to future generations to do 

something about it.” 

 

In President Obama’s State of the Union speech on February 12, 2013, he announced 

that climate change has been brought back on the political agenda, and the USA is 

considering a number of actions to respond to climate change—one of biggest threats 

to our communities, our economy and our planet.  

 

Measures to address climate change issues are not only in the government’s interest, 

but also the investor’s. Climate change threatens companies’ operations, development, 

and profitability. A study by the consulting firm Mercer suggests that climate change 

could increase investment portfolio risk by 10 percent over the next two decades 

(CERES, 2011). 5  In addition, a global executive survey reveals that 50% of 

executives list environmental issues among the foremost risks that might hurt 

stockholder value (Bonini et al, 2008). Under these circumstances, stakeholders and 

                                                             
5 see: http://www.mercer.pt/press-releases/1407685 
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investors encourage environmental and socially responsible business practices and are 

demanding sound environmental and social responsibility disclosure from 

corporations. For example, a group of investors, including Ceres-led Investor 

Network on Climate Risk (INCR), BlackRock, British Columbia Investment 

Management Corporation, and the AFL-CIO Office of Investment, has proposed a 

sustainability disclosure listing standards for U.S. and global stock exchanges in order 

to develop uniform sustainability reporting standards for all stock exchanges 

(EcoWatch, 2013).  

 

U.S. accounting standards setting bodies, such as Securities and Exchange 

Commission (SEC), and Financial Accounting Standards Board (FASB), have issued 

regulations and rules which guide and enforce corporate environmental disclosure, the 

disclosure of environmental liabilities and risks, the cost of environmental compliance, 

and environmental contingencies in companies’ financial reports. The history of 

regulations and rules that impact environmental disclosure is summarized in 

Appendix A. Notably, none of the regulations or standards before 2010 focused on 

climate change disclosure even climate change issues even as they were becoming 

increasingly important and the topic of heated discussion. 

 

On February 8, 2010, in response to the urgency of climate change and the increasing 

demand for climate change disclosure for public interests, the SEC issued an 

interpretive release titled (Nos. 33–9106; 34–61469; FR–82) Commission Guidance 

Regarding Disclosure Related to Climate Change (hereafter, SEC 2010 Guidance).  

The SEC 2010 Guidance is a milestone for climate change disclosure research in 

accounting because it was the first time that climate change disclosure was addressed 

by SEC and mentioned separately from corporate environmental or corporate social 

responsibility (CSR) issues.  

 

Since the twentieth century, climate change has been an emerging critical issue that 

has been studied in relation to agriculture, terrestrial ecosystems, marine and fisheries, 
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water, forestry, energy, tourism, economics, human health and so on. However, scarce 

research has been undertaken on the impact of climate change in relation to 

accounting, for example, in connection with climate change and firms’ financial and 

environmental performance, or climate change in relation to corporate reports. 

Moreover, studies solely concerned with the impact of climate change on accounting 

have rarely been carried out in the past. After the SEC 2010 Guidance, the generally 

accepted reality of climate change, eco- and economic concerns, and political agendas 

have since become an accounting issue that demands additional research from the 

accounting academic community.     

 

In the past, climate change has been often classified as one of many environmental 

problems. However, it is important to differentiate climate change from other 

environmental issues for three reasons. First, climate change is associated with global 

warming and is thus a worldwide issue. Its consequences are inescapable. Other 

environmental problems, such as air pollution or hazard chemical discharge, are 

regional not global issues. Second, climate change will last much longer than other 

environmental crises. Greenhouse gases, the cause of climate change, are stable and 

inactive in term of chemical character, and consequently, they can remain in the 

atmosphere for up to one hundred years. Conversely, other hazard environmental 

problems, such as chemical emission or pollution, tend to have a short-term impact 

because chemicals rapidly decompose or react with other chemicals. Thus, the local 

environment can quickly recover. Third, the climate is being permanently altered. To 

date, no one has found an effective way to lower the concentration of greenhouse 

gases in the atmosphere or manage the impact of climate change. Solomon et al. 

(2009) assert that even if CO2 emission were to cease immediately, climate change is 

largely irreversible for the next one thousand years because of significant past 

increases in CO2 concentration. Due to the significant difference between climate 

change and other environmental or CSR issues, this study examines the climate 

change issue as a separate topic from traditional environmental or CSR issues.  
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So far, the SEC 2010 Guidance is the only U.S. accounting report that emphasizes 

climate change disclosure. Specifically, the SEC 2010 Guidance highlights public 

companies’ obligations under securities laws and SEC regulations to disclose material 

information concerning climate change related risks and opportunities to investors. 

The SEC 2010 Guidance suggests that companies (registrants) consider four main 

criteria where climate change might indicate impacts in order to decide whether the 

disclosure requirement has been triggered: 

(a) Impact of newly developed or updated climate change legislation and 

regulation; 

(b) Impact of international accords on climate change; 

(c) Indirect consequences of regulations or business trends resulted from climate 

change; and 

(d) Physical impacts of climate change. 

SEC suggests that management evaluates whether these four aspects are reasonably 

likely and have a material effect on company’s financial position or results of 

operation. Unless management determines that a material effect from such climate 

change issues (legislation, international accord, indirect impact and physical impact) 

is not reasonably likely, disclosure on climate change issues is required. Examples of 

climate change disclosure are included in Appendix B. 

 

The SEC 2010 Guidance has been controversial. The five-member SEC commission 

passed it with a split vote, three to two. In 2012, there was also a legislative attempt in 

congress to repeal the SEC guidance (S. 1393 and H.R. 2603, respectively)6.  

 

                                                             
6 The current status of bills can be found in these links:  

http://www.govtrack.us/congress/bills/112/s1393 and 

http://thomas.loc.gov/cgi-bin/bdquery/D?d112:13:./temp/~bd8fK5:: 

http://www.govtrack.us/congress/bills/112/s1393
http://thomas.loc.gov/cgi-bin/bdquery/D?d112:13:./temp/~bd8fK5::
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Supporters and opponents of SEC 2010 Guidance gave their reasons. According to 

Shorter (2012)’s Congress Research Services (CRS) report for congress (7-5700, 

R42544),  

“Proponents of the SEC 2010 Climate Change Disclosure Guidance, including 

several union and public pension funds, have argued that it was necessary 

because a consensus has been established on the reality of climate change and 

that, given the salience of climate change and the various related legislative 

and regulatory responses to it, the Guidance would help foster a better 

understanding of how the SEC’s existing disclosure requirements applied to it. 

Some that oppose the guidance, including several business interests, argue that 

the current state of the science and the law underlying the idea of global 

climate change remains uncertain; existing SEC disclosure rules are adequate 

with respect to corporate reporting on environmental change; and while certain 

interest groups had advocated for such climate change disclosure guidance, the 

climate change disclosure guidance’s usefulness for most investors is unclear.” 

 

The debate focused on the consequences of climate change disclosure and whether 

they were beneficial. As a result, studies on companies’ reporting behavior after the 

2010 SEC Guidance’ inception became invaluable tools for policy makers and others 

to help public interest groups evaluate the SEC 2010 Guidance’ effectiveness and 

impact, and analyze the costs and benefits of this additional disclosure.  

 

Since the SEC 2010 Guidance’ effective date on February 8, 2010, only three 

descriptive studies have been conducted to investigate its effectiveness and impacts 

(CERE, 2011, Davis Polk & Wardwell, 2011 and Karol, 2011). These results of these 

studies were decidedly conflicting. An examination of these first studies reveals they 

relied only on 2010 SEC filings data submitted immediately after the guidance was 

issued. In order to draw a valid conclusion, data covering a longer time frame should 

be investigated. Furthermore, no univariate or multivariate analysis was applied, and 

furthermore, the firm’s financial and non-financial factors were not carefully 
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investigated. In short, these studies suffer from the limitations on the sample selection 

and research methodologies employed.  

 

This study will incorporate the data with longer time frame, from 2007 to 2012, and 

utilize the univariate or multivariate analysis method to answer the research questions 

of this study, which focuses on the effectiveness and impact of SEC 2010 Guidance. 

 

The SEC 2010 Guidance did not create new laws or regulations on climate change 

information disclosure or set different reporting standards for climate change issues in 

relation to other accounting issues. Unlike other mandatory disclosure rules, it serves 

as a reminder that climate risk disclosure is a matter of compliance with existing legal 

obligations, a corporate strategy, and a question of responsiveness to investors’ 

increasing concerns (CERES, 2011). However, many companies elect to disclose 

climate change information to public and many do not. Thus, it is imperative to 

investigate why a company chooses to report climate change information in its 10-K 

filing submissions to the SEC and what are the determinant changes before and after 

SEC 2010 Guidance. Consequently, the first research question of this study is: 

Q1: What are the determinants of climate change disclosure? And what is the impact 

of SEC 2010 Guidance on the determinants?   

 

It is valuable to study the relation between financial or environmental performance 

and climate change disclosure along with the SEC 2010 Guidance’s impact on this 

relation. According to prior firm disclosure studies (e.g. Brown and Deegan, 1998), 

the companies with poor environmental performance attempted to justify their 

problems through voluntary disclosure. In this study, a negative correlation exists 

between firm environmental disclosure (e.g. climate change disclosure) and 

environmental performance. Conversely, the firms with unfavorable environmental 

performance might try to hide their environmental records from the public. At the 

same time, the companies with good environmental records want to differentiate 

themselves from those with poor environmental performance through voluntary 
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environmental disclosure (Dye, 2001). Thus, a positive association exists between the 

firm environmental disclosure and environmental performance (e.g. Clarkson et al., 

2008). The above analysis on the relation between environmental disclosure and 

corporate environmental performance leads to conflicting conclusions.  

 

Similarly, the results of studies on the relation between financial performance and 

corporation disclosure are also mixed (Ahmad, 2003; Guey and Schilke, 2010; 

Reverte, 2009). A company who successfully satisfies its stakeholders is more likely 

to achieve financial success. Furthermore, a profitable firm is more likely to disclose 

climate change information to differentiate itself according to signaling theory 

(Akerlof, 1970). In these cases, the relation between climate change disclosure and 

financial performance is expected to be positive. However, less profitable firms might 

also elect to disclose climate change information as an excuse for their negative 

financial performance, under the similar rationale proposed by Brown and Deegan 

(1998). Thus, the negative relation between financial profitability and climate change 

disclosure is anticipated. As a result, the second research question of this study is: 

Q2: What is the association between climate change disclosure and corporate 

environmental and financial performance? How does the association change before 

and after SEC 2010 Guidance?    

 

In the past years, the SEC has been criticized for failure to perform cost-benefit 

analysis before circulating a new policy or guideline (Rose and Walker, 2013). In 

2004, after SEC issued a rule regulating the mutual fund under the Investment 

Company Act, SEC was challenged by Chamber of Commerce at the D.C. Circuit for 

failing to weigh the cost of its rulemaking (Chamber of Commerce v. SEC, 412 F.3d 

133, 142, D.C. Cir. 2005).  

 

More recently, in March 2013, U.S. Representative Scott Garrett (R., N.J.) introduced 

a congress bill (H.R. 1062) requiring the SEC to “use the SEC Chief Economist to 

assess the costs and benefits of the intended regulation and adopt it only upon a 
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reasoned determination that its benefits justify the costs”7. SEC has not addressed a 

sound costs and benefits analysis, and therefore, there is an expectation that it should 

be carried out. Thus, this study raises a third research question: 

Q3: What are the costs and benefits of climate change disclosure? 

 

This study will compare not only climate change disclosure groups and nondisclosure 

groups, but also sub-samples before and after February 8, 2010, which was the 

effective date of the SEC 2010 Guidance for climate change disclosure firms. 

Through a comparison between climate change disclosure and nondisclosure firms, 

this study extends the understanding of the determinants and economic consequence 

of climate change disclosure. By examining disclosure firms that report climate 

change information before the 2010 SEC Guidance effective date and those that report 

after, this study creates new knowledge on the determinants and economic 

consequence of the SEC 2010 Guidance implementation firms. 

 

This study will contribute to the existing body of accounting research in several ways. 

First, this study will focus on the climate change disclosure and identify the 

determinants for climate change reporting firms. The results will provide empirical 

evidence on why some firms choose to disclose climate change related information 

and why others do not. This study will also investigate the impact of SEC 2010 

Guidance on the determinants of climate change disclosure. The findings in this study 

will add to the existing knowledge body of determinants of voluntary CSR disclosure.  

 

Second, this study will help to evaluate the effectiveness and impact of 2010 SEC 

Guidance on firm’s annual reporting. Three descriptive type studies (CERE, 2011, 

Davis Polk & Wardwell, 2011 and Karol, 2011) have investigated the impacts of the 

guidance, but they report conflicting results. By incorporating financial data from 

COMPUSTAT and comparing data before and after the Feb 8, 2010 effective date, 

this study adopts a better methodology because its samples are taken from a longer 

                                                             
7 http://beta.congress.gov/bill/113th-congress/house-bill/1062 
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timespan. The results from this study will provide policy makers important insights 

when the standard setters are evaluating a newly passed policy. 

 

Further, prior academic literature shows mixed results on the relation between firms’ 

financial and environmental performance and environmental or CSR disclosure. This 

study will examine this association in the context of climate change disclosure. The 

multiple theoretical frameworks developed in earlier corporate disclosure literatures 

will be employed and the validity of those frameworks will be tested in the scenario 

of climate change reporting.  

 

Third, by identifying indirect costs and beneficial outcomes of climate change 

disclosure, this study provides a framework for firms to conduct a cost/benefit 

analysis before adopting a new reporting strategy. This framework will be helpful for 

regulators and policy makers for evaluating implementation costs and potential 

benefits prior to the passage of new laws or policies on corporate disclosure issues.  

 

The rest of this paper is organized in the following manner: Chapter 2 provides the 

background and literature review, Chapter 3 presents the hypothesis development, 

Chapter 4 introduces the research methodology, Chapter 5 provides the data source, 

sample and data analysis, Chapter 6 shows robust test results on the hypotheses, and 

Chapter 7 is the conclusion.    
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CHAPTER 2. LITERATURE REVIEW 

 

 

2.1 Theory of Corporate Social Responsibility and Environmental Disclosure 

 

The main objective of this study is to research (1) the determinants of climate change 

disclosure and the impact of the SEC 2010 Guidance on the determinants, (2) the 

relation of climate change disclosure and financial/environmental performance and 

the impact of the SEC 2010 Guidance on such relation, and (3) the costs and benefits 

framework of climate change disclosure. Considering that the SEC 2010 Guidance is 

more of a reminder or highlight on climate change disclosure than a mandatory 

disclosure requirement, theories developed in the area of CSR or environmental 

disclosure are deemed appropriate for current study. This section summarizes the six 

most widely cited theoretical frameworks in prior literature in voluntary disclosure 

area, including agency theory, signaling theory, cost-benefit view, legitimacy theory, 

political economy theory, and stakeholder theory. 

 

a. The Agency Theory 

 

Agency theory has been widely used in accounting research (Subramaniam 2006). 

Agency theory suggests the existence of agency relation when one economic entity 

(called principal) authorizes the other entity (called agent) to make decisions on the 

principal’s behalf. Due to the misalignment of interests of two parties, especially in 

the situation of information asymmetry, an agency problem emerges in which the 

agent might pursue the best utilities of himself/herself rather than that of the principal.  

 

Applying agency theory to interpret the motivation of CSR engagement, Friedman, 
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the winner of 1976 Nobel Memorial Prize for economic science, argued that 

investment of CSR is the symptom of agency problem: the corporate officers and 

labor leaders use the investment on CSR to build up their own reputation, and 

improve their own social or political position at the costs of stockholders (Freidman 

1962, Gelb and Stawser 2001, McWilliams and Siegel 2001, ref. cited in Finch 2005). 

From this perspective, engagement of CSR or environmental disclosure is harmful to 

the benefits of stockholders. 

 

In contrast to the conclusion above, considering that information asymmetry existed 

between principal and agent, the voluntary disclosure on CSR might increase the 

information transparency and reduce the investment risks. The “agency” costs 

associated with political and legislative actions was also decreased (Benston 1982, 

Ness and Mirza 1991, ref. cited in Araya 2006,). Thus, under this rationale, CSR is 

actually beneficial to the stockholders of a firm.  

 

b. Signaling Theory 

 

Signaling theory was first proposed in Labor Market research on information 

economics (Arrow, 1972; Spence, 1973). In Spence’s (1973) analysis, job applicants 

have private information about themselves. Under certain circumstances, the labor 

market rewards them if they send signals to the market to differentiate themselves. 

The signaling theory is widely adopted in many other domains, such as psychology, 

anthropology, management, and accounting (Watts and Zimmerman, 1986; Karasek 

and Bryant, 2012).  

 

As claimed by Yekini and Jallow (2012, page 10), signaling theory can be used in 

accounting research “because it enables us to reflect upon the information asymmetry 

inherent in a system of reporting where managers have the ability to make decisions 

about what may or may not be disclosed, especially where this information is 

voluntarily disclosed, i.e. not subject to legislative requirements.”  
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Similar to information asymmetry that exists in the labor market between employers 

and employees where the employees have private information that employers are not 

able to obtain, due to the information asymmetry inherent in financial market between 

the firm’s managers and its stakeholders, managers normally have private information 

about the firm’s operation. In the financial market, the better-informed investors make 

more beneficial (more profitable or less risk) investments compared to the 

less-informed investors (e.g. Crossman and Stiglitz, 1980). Since investors are willing 

to trade off the return to lower investment risk of some sort, the market rewards those 

companies providing adequate disclosure by supplying them with the lower cost of 

capital according to the signaling mechanism (Healy and Palepu, 2001).  

 

Signaling theory has been used in several academic papers to explain firm disclosure 

(Yekini and Jallow, 2012; Bini et al 2011). Yekini and Jallow (2012). These treaties 

proposed that the Corporate Community Involvement (CCI) in annual report from UK 

companies is a signaling behavior used to differentiate themselves from other 

companies. These studies report that disclosures increases generally signaled a 

response to social requests for disclosure but did not signal active CCI involvement. 

 

From the lens of signaling theory, profitable companies prefer providing adequate and 

better information to the market to signal their competitive advantage (e.g. Miller 

2002). However, empirical results on this point are controversial. Bini et al. (2011) 

reasoned that firms chose focal points in their signals to send to the market, thus, 

according to signaling mechanism, the profitable companies disclose more 

profitability indicators to signal their advantage. UK and Italian firm data was 

employed to verify their hypothesis. 

 

 

c. Cost-Benefit Framework 

 

Cost-benefit analysis relies on the basic concepts of economics, benefit and cost, and 

rational choice theory. In rational choice theory, managers weigh the various benefits 
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and costs for the alternative actions before they make a business decision (Zey 1998). 

Managers make a rational choice. They choose the action that maximizes benefits.  

 

Cormier and Magnan (1999) applied cost-benefit analysis to investigate motivations 

and determinants of corporate environmental disclosure. They argue that managers 

assess the benefits and costs associated with additional corporate environmental 

reporting. The managers choose to provide additional environmental information to 

the public when the benefits outweigh costs.  

 

The potential benefit includes lower cost of capital since the firm strengthens the 

investors’ the confidence on firm by increasing of the information transparency (Scott, 

1994). Disclosure cost could occur if non-shareholder stakeholders use such 

additional disclosed information against the firm. For example, voluntary disclosure 

of negative events might hurt firm’s reputation or the additional environmental 

disclosure might draws regulators’ or environmental protection agents’ attention.     

 

Cormier and Magnan (1999) investigated corporate environmental disclosures from 

Canadian firms subject to water pollution compliance regulations from 1986-1993. 

They applied the cost-benefit framework and identified information costs and the 

firms’ financial conditions as core determinants of environmental disclosure. They 

also found that firm size, SEC registered status, and industry difference contribute to 

environmental disclosure.     

 

 

d. Political Economy Theory 

 

Jackson (1982, cited in Gray et al. 1995) defines political economy as “the study of 

the interplay of power, the goals of power wielders and productive exchange system”. 

Gray et al. (1996) define political economy as “the social, political and economic 

framework within which human life takes place.” From the political economy 

perspective, economics, society and politics are inseparable, thus, the economic 
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activity of a corporation cannot be studied effectively if it is isolated from the political 

and social contexts where economic events take place.  

 

For continued existence and operation within such political and social contexts, 

corporations must obtain the approval and support from stakeholders, such as 

customers, suppliers, investors, creditors, regulators or media (Holder-Webb et al. 

2009). In a social context, a critical factor that determines a firm’s ability to win or 

maintain stakeholders’ support and approval is its continuous communications on its 

engagement in CSR (including environmental responsibility) and its reports on the 

outcomes of that engagement (including environmental reporting), reflect its 

acceptance and respect of its “social contracts.”  

 

According to Gray et al. (1995), under the general political economy framework, 

legitimacy theory and stakeholder theory have been developed as different but 

overlapping views. Deegan (2002, p. 295) states that ‘‘both theories conceptualize the 

organization as part of a broader social system wherein the organization impacts, and 

is impacted by, other groups within society. Whereas legitimacy theory discusses the 

expectations of society in general (as encapsulated within the ‘social contract’), 

stakeholder theory provides a more refined resolution by referring to particular groups 

within society (stakeholder groups).”  

 

e. Legitimacy theory 

 

Lindblom (1994, cited by Deegan, 2002) defines legitimacy as “a condition or status 

which exists when an entity’s value system is congruent with the value system of the 

larger social system of which the entity is a part” and “When a disparity, actual or 

potential, exists between the two value systems, there is a threat to the entity’s 

legitimacy.” 

 



18 

 

Legitimacy can also be defined as “a generalized perception or assumption that the 

actions of an entity are desirable, proper, or appropriate within some social 

constructed system of norms, value, beliefs, and definitions” (Reverte 2009).  

 

Legitimacy theory is developed from the concept of legitimacy. Legitimacy theory 

“explicitly recognizes that businesses are bound by the social contract in which the 

firms agree to perform various socially desired actions in return for approval of their 

objectives and other rewards, and this ultimately guarantees their continued 

existence” (Reverte, 2009). In other words, the organization gains support from 

stakeholders and survives when it keeps its legitimacy, or maintains its “social 

contract.” In the case of breaching “social contract” or failing to establish legitimacy, 

the organization will have difficulty to access capital, the labor market, and other 

economic resources. 

 

As stated by Gray et al. (1996), legitimacy theory is “a systems-oriented view of the 

organization and society . . . and permits us to focus on the role of information and 

disclosure in the relationship(s) between organizations, the State, individuals and 

groups.” 

 

Because legitimacy theory is a systems-oriented framework, the organization is 

treated as an open system within a broad social context. The interaction effect exists 

between the various parties in the social contract. This implies that organization’s 

legitimacy can impact the organization and the organization. It can also impact and 

modify the organization’s legitimacy. For example, Dowling and Pfeffer (1975) 

propose several ways to improve legitimacy: adjusting firm operation to conform to 

the social norms of acceptability, altering social definition to justify firm operation, 

and promoting firm’s legitimacy imaging through communication.     

 

Numerous studies (e.g. Campbell, 2000; Woodward et al., 2001) on CSR and its CSR 

reporting have garnered agreement that corporations use voluntarily disclosure to 
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fulfill the social contract and establish firms’ legitimacy. Resource and institutional 

perspectives were incorporated in the application of legitimacy theory. Through the 

resource lens, legitimacy was seen as a resource the organization seeks for survival. 

The organization will adopt strategies to ensure the continued supply of this resource 

(Pfeffer and Salancik, 1978; Deegan, 2002). From the institutional perspective, the 

organization will adjust their structure or operation to conform to the social 

expectations (Deegan, 2002).   

 

f. Stakeholder theory 

 

Clarkson (1995) defines stakeholders as “persons or groups that have, or claim, 

ownership, rights, or interests in a corporation and its activities, past, present, or 

future. Such claimed rights or interests are the result of transactions with, or actions 

taken by, the corporation, and may be legal or moral, individual or collective.” Thus, 

stakeholders include but are not limited to shareholders, employees, investors, 

creditors, customers, regulators and certain non-government organizations.  

 

Similar to legitimacy theory, stakeholder theory was developed under a political 

economy framework in which economics, society and politics are treated as 

inseparable. The economic activity of a corporation cannot be separated from its 

political and social context. Rather than focusing on a macro view of single “social 

contract” between the corporation and its social context as legitimacy perspective 

does, stakeholder theory emphasizes a micro view of “social contract” in which the 

firm considers the demands from and expectations of different stakeholder groups, not 

only its shareholders (Freeman, 1984). Because stakeholder groups’ perceptions of the 

ways that firms conduct business differ, there are various social contracts (with 

different stakeholder groups) rather than a single contract (with whole social context).  

 

In stakeholder theory, a firm’s survival and the success are dependent on the optimal 

relationship between the firm and its various stakeholder groups. The firm negotiates 
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the social contracts to maximize firm’s profit (Reverte, 2009). Stakeholders impact 

and are impacted by a firm’s actions. When applied to corporation disclosure, 

stakeholder theory suggests a firm’s responses to critical stakeholders groups’ 

demands can also alter stakeholders’ expectations through strategic actions. 

 

Wartick and Cochrane (1985, cited in Dawakins and Fraas, 2011) list four main 

strategies when organizing responses to its stakeholders’ expectations: reactive, 

defensive, accommodative, and proactive. According to Dawakins and Fraas (2011), 

“Companies that exhibit a reactive posture deny responsibility, defensive companies 

admit responsibility but comply minimally, accommodative companies accept 

responsibility, and proactive companies anticipate responsibility for problems and 

search for ways to be response leaders. The defensive and accommodative strategies 

are the most prevalent in studies of voluntary environmental disclosure.” 

 

 

2.2 Literatures Review on Motives of Environmental Disclosure  

 

Rather than create new law or amend prior rule for firms’ SEC filings, the SEC 2010 

Guidance attempts to highlight legislative liabilities from existing laws when firms 

fail to disclose climate change related information. The management makes the final 

call on whether a firm discloses climate change information based on the judgment of 

likelihood, materiality and costs/benefits analysis. Thus, the theoretical frameworks 

developed in voluntary disclosure of CSR (including economic, social, environmental 

aspects) are applicable to study the motives of climate change disclosure.  

 

For studies on environmental disclosure, the general accepted categorization method 

is to divide the theoretical frameworks into two main streams (e.g. Cormier and 

Magnan, 1999; Araya 2006; Reverte, 2009). The first stream, also referred to as the 

positive accounting perspective, was developed from classical economic domain, 

including agency theory (e.g. Freidman, 1962, 1970), signaling theory (Spence, 1973; 



21 

 

Bini et al, 2011; Yekini and Jallow, 2012), and cost-benefit framework (Cormier and 

Magnan, 1999, 2003). Rather than starting from fundamental economics, the second 

stream of theory views CSR/environmental disclosure as the outcome of social 

contracts between organization and society groups, they are considered as 

systems-oriented theory, including legitimacy theory (e.g. Patten, 1991; Gray et al, 

1995; Deegan, 2002), political economy theory (e.g. Cooper and Sherer, 1984; Tinker 

et al., 1991), and the stakeholder theory (e.g. Freeman 1984; Roberts, 1992, Mitchell 

et al. 1997). According to Gray et al. (1995), legitimacy theory and stakeholder theory 

were both developed from and based on the framework of political economy theory.  

 

Other classifications of CSR and environmental disclosure theory exist. For example, 

Finch (2005), classifies the motives of CSR as the agency view (Freidman, 1962, 

1970), the corporate social performance view (Preston 1978, Carroll 1979), the 

resource-based view (Russo and Fouts, 1997), the supply and demand view 

(McWillams and Siegel 2001), and the stakeholder view (Freeman 1984). The agency 

view and stakeholder view have been introduced in Section 2.1. 

 

The corporate social performance view developed out of research by Preston (1978) 

and Carroll (1979). Carroll (1979) divides the CSR into four types: economic, legal, 

ethical, and discretionary. Among these four responsibilities, economic and legal are 

socially required, ethical is socially expected, and discretionary is socially desired 

(Jamali, 2008). Similar to the legitimacy view, the corporate social performance view 

emphasizes the integrated corporate philosophy of social responsibility and predicts 

financial success for socially responsible firms. By doing “good” these firms do 

“well.” Pava and Krausz (1996) confirm the positive association between CSR and 

firms’ financial performance in their study. They conclude that “a conscious pursuit of 

corporate social responsibility” results in financial success.   

 

The resource-based view was first introduced in industrial organization research (Bain, 

1959). From the resource-based perspective, the corporation is treated as a portfolio of 
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resources. It is critical for a corporation to become a valuable “resource” to the 

stakeholders in order for business survival and success. Russo and Fouts (1997) adopt 

a resource-based framework to explain the positive association between corporation 

environmental and economic performances via the improvement of competitive edge.    

 

McWillams and Siegel (2001) developed the supply and demand view to explain CSR. 

Beginning with an analysis on the supply-size of resource-based theory, McWillams 

and Siegel (2001) use the framework of supply and demand theory to suggest there is 

an optimizing level of CSR investment which maximizes operation profit and satisfies 

stakeholders’ expectation on CSR.   

 

Importantly, as Reverte (2009) suggests, these distinct views “should not be seen as 

competing perspectives, but rather as alternative ways of comprehending and studying 

organizational decisions to disclose different kinds of information to the public.” 

 

2.3 Existing Studies on SEC 2010 Guidance  

Several follow-up studies have been carried out to investigate the impacts of the SEC 

2010 Guidance. Shorter (2012) notes three studies in his report. Those descriptive 

type studies did not reach agreement on the Guidance’s effectiveness and impacts. 

 

CERES (a UK-based nonprofit coalition of institutional investors, environmental 

organizations, and other public interest groups) reviewed 2010 SEC filings for the 

2009 fiscal year. They selected filings from diverse industries but tended to favor 

large capitalization companies, especially and utilities companies. The sample size is 

unspecified. CERES concluded that (1) the comprehensiveness, detail and clarity vary 

from company to company, (2) large public companies show improvement on their 

climate change risk disclosure, (3) too many companies fail to address the climate 

change impact issues at all, and (4) the overall level of environmental disclosure 

improves but was still below the investor’s expectations and needs (CERES 2011).   
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The law firm of Davis Polk & Wardwell also studied the impact of SEC 2010 

Guidance. The sample size and sample collection methodologies are undisclosed. 

Based on their reviews of 2010 SEC filings, the law firm found no evidence that the 

Guidance had any significant negative impact on companies’ filings as some of its 

opponents had feared.  

 

For example, one opponent, SEC Commissioner Troy A. Paredes, upheld that the 

SEC 2010 Guidance might result in unnecessary information, which could distract 

investors from companies’ real matter information. Davis Polk & Wardwell found (1) 

an increase in disclosure in generic weather risk factors, (2) new disclosures on 

potential changes in products/services demand and changes due to increases in fuel 

prices, (3) little disclosure on actual or potential reputational harm that might result 

from climate change, (4) a minimal increase related to climate change disclosure in 

the section of Management Discussion and Analysis (MD&A) in 10-K filings, and (5) 

increase in climate change issue disclosure in greenhouse gases intensive industries. 

However, Davis Polk & Wardwell point out that whether the significant change 

happened in greenhouse gases intensive industries is primary due to SEC 2010 

Climate Change Disclosure Guidance or other causes, such as evolution of climate 

change, regulation in their industries is still unclear (Davis Polk & Wardwell, 2011).  

 

Karol (2011) from the American Bar Association carried out another study on impact 

of the SEC 2010 Guidance. By investigating the number of climate-change related 

disclosures in the total 2010 SEC filings (for example, 1370 climate change disclosed 

firms among 60,000 10-K filing in the 3rd quarter of 2010) and conducting a survey 

asking corporations and financial professionals their opinions on the SEC 2010 

Guidance, Karol found that (1) many companies reported feeling little upside and 

even less downside in climate change disclosures, (2) many companies reported few 

meaningful business opportunities resulting from climate change disclosures, but are 

concerned that climate change disclosure creates potential risks, (3) many companies 



24 

 

treated often uncertain climate change-related information disclosure as a very 

speculative process which reflects guidelines existed that either lacked recognized 

standards or fail to result in standardized practices, (4) investor relations professionals 

observed a general lack of interests in climate change from financial communities and 

about 50% of asset managers did not consider risks related to climate change, (5) 

financial analysts generally showed limited interests on climate change information, 

and (6) many companies believed that penalties from the SEC for nondisclosure of 

climate change matters would be few. This view was probably due to SEC’s 

negligible level of enforcement in this area (Karol, 2011). The percentages of 10-K 

filing with any climate change disclosure to all 10-K filings have been given but the 

detailed sample size and reporting firm character were not specified in this study. 

 

By following up on the first year SEC filing data after the SEC 2010 Guidance 

became effective, these three descriptive studies provide timely evaluations on the 

impact of the Guidance. However, these studies show conflicting results on the 

effectiveness and impacts of the Guidance, and furthermore, they suffer from the 

limitations of their sample selection and the research methodologies they employed. 

For example, these studies relied solely only on SEC filing data from 2010. In order 

to have a more robust conclusion, a data from a longer time frame should be included. 

In addition, univariate or multivariate analysis on reporting pattern is needed. 
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CHAPTER 3. HYPOTHESIS DEVELOPMENT 

3.1 Impact of SEC 2010 Guidance on Determinants of Climate Change 

Disclosure 

 

Public opinions on the SEC 2010 Climate Change Disclosure Guidance have been 

divided and contentious since it became effective in early 2010. Proponents have 

argued that it was necessary and timely because it addresses the climate change 

concern as a global issue. The Guidance was expected to foster a better understanding 

of how the SEC’s existing disclosure requirements applied to it. This would 

simultaneously encourage CSR and increase the amount of information in firms’ 

financial reports. Conversely, opponents have argued that the consequences of global 

climate change remain uncertain and the prediction on the economic impact of climate 

change is ambiguous. They also claim that existing SEC disclosure rules are adequate 

with respect to corporate reporting on environmental change. In addition, other 

opposing groups stated that the usefulness of the climate change disclosure guidance 

for most investors is unclear. The purpose of the SEC 2010 Guidance was to enhance 

firm disclosure. However, some opponents stated that the new guidance might 

actually inhibit corporate voluntary environmental disclosure and discourage CSR 

reporting “by registrants fearful of liability under securities laws for the contents of 

such disclosures, which would reduce the total amount of general climate change 

information provided to investors” (Shorter, 2012, page 5). Thus, it would be valuable 

to perform a comparative analysis on the economic determinants and consequents of 

climate change information disclosure by firms that disclosed climate change 

information before and after the SEC 2010 Guidance effective date.  
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Three descriptive follow-up studies (CERES 2011; Davis Polk & Wardwell, 2011; 

Karol, 2011) were carried out to investigate the impacts of the SEC 2010 guidance. 

However, their results provide mixed evidence about the effectiveness and impacts of 

SEC 2010 Guidance, as illustrated in Section 2.3.  

 

Using a better research design, this study first examines the determinants of climate 

change disclosure and then investigates the influence of the SEC 2010 Guidance on 

those determinants. The impact of SEC 2010 Guidance on consequence of climate 

change disclosure and effective of Guidance are evaluated in Section 3.2. A costs and 

benefits analysis framework is introduced in Section 3.3. 

 

 

3.1.1 Determinants of Climate Change Disclosure  

 

Various firm and industry characteristics are believed to have influence on the costs 

and benefits of nonfinancial disclosure (e.g. environmental or CSR disclosure) and 

therefore impact the corporate reporting strategy. Those characteristics include firm 

size, environmental sensitivity, financial performance, and leverage ratio et al. (e.g. 

Cormier and Magnan, 1999, 2003; Gray et al., 1995; Hackston and Milne, 1996; 

Reverte, 2009). In this section, those important firm and industry characteristics will 

be analyzed as to whether they contribute to firm climate change disclosure.   

 

 

a. Firm Size 

 

Watts and Zimmerman (1986) point out that large corporations have more 

opportunities for public exposure. In other words, they are more visible to the public. 

The high visibility of larger firms implies that firm “legitimacy” might be evaluated 

more frequented according to social and political context. Considering the increasing 

general public and regulator’s concerns on the climate change issues, it is expected 
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that highly visible firms will be more involved in legitimating activities such as 

communication with public on climate change issues.  

 

Furthermore, larger firms often have wider variety of stakeholder groups with 

different interest focus (Gray et al., 1995; Hackston and Milne, 1996). In stakeholder 

theory, it is critical to optimize the relationship between the firm and its various 

stakeholder groups for the firm’ survival and the success. Thus, the larger firms will 

be more willing to disclose climate change related information to obtain the approval 

and support from environmental sensitive stakeholder, which might be among the 

firms’ big stakeholder pools. A similar rationale in several previous CSR literatures 

(Cormier and Magnan, 1999; Hackston and Milne, 1996; Reverte, 2009) results in the 

first hypothesis: 

H1: Larger firms are more likely to disclose climate change information in SEC filing. 

  

 

b. Industry Difference 

 

The industry characteristics vary from one industry to other. Previous studies found 

that industry characteristics contribute to the difference of social or environmental 

disclosure (e.g. Ahmad et al., 2003; Dawkins and Fraas, 2011; Gray et al., 1995; 

Hackston and Milne, 1996; Reverte, 2009). After investigating Spanish listed firms, 

Reverte (2009) proposes that firms in environmental sensitive industries are more 

likely to disclose CSR information. Ahmad et al. (2003) also observed a positive and 

significant association between industry environmental sensitivity and environmental 

disclosure in the annual report based on listed Malaysia companies.  

 

Similar to the analysis of firm size effect on climate change disclosure, the firms from 

environmental sensitive industries, such as chemical (2-digit SIC 28), oil and gas 

(2-digit SIC 13), water (3-digit SIC 208), and steel and metals (2-digit SIC 33-34), 

have a high visibility compared to the firms from non-environmental sensitive 
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industries. Firms that are more visible from an environmental perspective are more 

inclined to address on climate change issues for legitimacy reason.  

 

Moreover, the environmentally sensitive industrial firms face higher stakeholder 

pressure from the environmentally interested stakeholder group on climate change 

related issues. In stakeholder theory, the firms in environmentally sensitive industries 

are more willing to disclose climate change information in their SEC filings to 

reassure the social contract with the environmentally interested stakeholder group. 

      

As a result, the second hypothesis in this study on the determinant of climate change 

disclosure is: 

H2: Firms in environmentally sensitive industries are more likely to disclose climate 

change information in their SEC filing. 

 

 

c. Financial Performance 

 

The theoretical predictions on the relation between financial performance and 

disclosure are still under debate and the empirical results are mixed (Ahmad, 2003; 

Guey and Schilke, 2010; Reverte, 2009). According to stakeholder theory, the relation 

between CSR disclosure and corporate profitability (financial performance) is 

expected to be positive because the company satisfies its stakeholders; therefore, it is 

more likely to achieve financial success. Under the signaling theoretical framework, 

profitable firms are more willing to disclose CSR/Environmental /Climate change 

information as a “signal” in order to differentiate themselves (Akerlof, 1970).  

Further, according to agency theory, managers in profitable firms engage more 

disclosure in order to obtain personal benefits such as justifying compensation or 

securing position (Giner, 1997). Therefore, the positive relation between climate 

change disclosure and financial performance is expected.  
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Hayn (1995) states that because the liquidation option held by the shareholders, the 

informativeness of losses with respect to future cash flows is limited. In the context of 

climate change disclosure, the informativeness of climate change concerns or risks 

disclosure might be limited with respect to the firm’s near term cash flows or 

profitability for a similar reason. Thus, the positive association between climate 

change disclosure and firm profitability might still exist. 

 

However, the legitimacy perspective leads to ambiguous conclusions on the relation 

between financial profitability and environmental/climate change disclosure (Neu, 

Warsame and Pedwell, 1998). Profitable firms might disclose both management’s 

concerns and responses on climate change issue to legitimize the corporation’s 

activities and operations. In this case, the positive association between firm 

profitability and climate change disclosure will be observed. Conversely, less 

profitable firms, especially firms experiencing losses, might rely engage heavily in 

disclosure on climate change as an excuse for firm’s negative financial performance. 

They might also disclose their climate change responses to convince stakeholders that 

their operations and investments are targeting on the sustainable development and the 

long-term profitability but paying necessary price of the short-term financial stresses 

or losses. If this is case, the negative relation between financial profitability and 

environmental/climate change disclosure is expected.  

 

This study does not predict the sign of the coefficient of profitability on the climate 

change disclosure but upholds that a significant association exists between firm 

profitability and climate change disclosure. The third hypothesis is: 

H3: The firm profitability has significant effect on the disclosure of climate change 

information in firm’s SEC filing. 
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d. Leverage 

 

Agency theory predicts that high leverage level firms disclose additional information 

in order to alleviate the agency problem and in turn lower the monitoring costs 

(Jensen and Meckling, 1976; Myers, 1977, cited by Ahmad et al., 2003). After 

studying firm data from the Oil and Gas industry in U.S., Malone et al. (1993) found 

that firms with high debt/equity ratios engage in more disclosures compared with the 

firms with low debt/equity ratios.  

 

In resource view of legitimacy theory, continuous support from the creditors is an 

important resource for a highly leveraged firm to survive. Thus, the organization will 

adopt strategies to ensure the continued supply of the resource (Pfeffer and Salancik, 

1978; Deegan, 2002). Disclosure of relevant climate change information is a policy 

that could be an effective way to satisfy social responsible /environmental sensitive 

creditors. However, Purushothaman et al. (2000) see a negative association between 

financial leverage and CSR disclosure, based on an assumption that highly leveraged 

firms might have a close relationship with their creditors, and thus, they can 

communicate with their creditors in a ways other than through a CSR disclosure.  

 

In consequence, the controversial prediction is proposed. This study proposes the 

significant correlation between financial leverage and climate change disclosure and 

states forth hypothesis as: 

H4: Firm’s financial leverage is significant associated with climate change disclosure 

in firm’s SEC filing. 

 

 

3.1.2 Impact of SEC 2010 Guidance on Determinants: Before and After 

 

According to systems-oriented theory, legitimacy theory, political economy theory 
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and stakeholder theory, larger firms and environmental sensitive industrial firms8 

have higher social and political visibility. Highly leveraged firms are critical to 

reassure legitimacy or lower their social contract cost in order to survive. The 

issuance of 2010 SEC guidance is the outcome of increasing public concern on 

climate change issues. In turn, it receives more attention from wider public audiences. 

In addition, the existence of climate change disclosure guidance from SEC will raise 

the expectation on firms’ climate change disclosure. Therefore, larger firms and 

environmentally sensitive industrial firms are more likely to report climate change 

information to meet stakeholders’ increasing expectation on firms’ reporting after 

SEC 2010 Guidance was announced.  

 

Similarly, highly leveraged firms are willing to report climate change information to 

alleviate the possible legislative risk from the existing disclosure requirement. This 

study expects that after the SEC 2010 Guidance was passed, high leverage ratio firms 

are more likely to follow its guidelines, and therefore, report climate change 

information to solidify creditors’ support. According to signaling theory, firms with 

superior financial performance also have incentive to not only show the public that 

they recognize the impacts of climate change but also their responses to it and 

maintain the profitability at the same time. Thus, this study proposes: 

H5a: Large firms are more likely to disclose climate change information after the SEC 

2010 Guidance became effective. 

 

H5b: Firms in environmental sensitive industries are more likely to disclose climate 

change information after the SEC 2010 Guidance became effective. 

 

H5c: Profitable firms are more likely to disclose climate change information after the 

SEC 2010 Guidance became effective. 

 

                                                             
8 Environmental sensitive industries include mining, oil and gas, chemicals, forestry and paper, steel 

and other metals, electricity, gas distribution and water industry. 



32 

 

H5d: High leveraged firms are more likely to disclose climate change information 

after the SEC 2010 Guidance became effective. 

 

3.2 Effectiveness of SEC 2010 Guidance and its Impact on Consequence of 

Climate Change Disclosure 

 

3.2.1 Stock Return and Climate Change Disclosure 

 

Numerous papers have studied the relation of CSR reporting and corporate financial 

performance (CFP) and find conflicting results (e.g. Orlitzky et al. 2003; Pava and 

Krausz, 1996). An outright positive relation was found in some studies (Cornell and 

Shapiro, 1987; Griffin and Mahon, 1997; Margolis and Walsh, 2001; Waddock and 

Graves, 1994). Jones (1995) explained such positive relation between CSR and CFP 

with stockholder theory: the firms that invest in CSR satisfy various stakeholders well, 

and achieve financial success through lowing contract costs. However, a negative 

relation between CSR and CFP was also observed in other studies (e.g. Freedman and 

Jaggi, 1982; Waddock and Graves, 1997). 

 

Regarding the conflicting findings between CSR and CFP in prior literature, Luo and 

Bhattacharya (2006) offer an explanation: they believe it is partially due to the fact 

that existing studies have heavily adopted backward-looking firm profitability 

measurement (i.e., accounting-based return on investment) rather than 

forward-looking market value measurement (Stock Return or Tobin’s Q) which is 

more appropriate and relevant. They argue that the accounting measures are 

retrospective oriented and thus focus on historical performance and that the market 

value and stock return of firms depend on growth prospects and sustainability of 

profits, or the expected performance in the future. Therefore, using stock return as a 
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proxy of CFP to study the association between CSR and market based firm 

profitability (such as stock return) might help to solve the puzzle in earlier literature.  

 

The relation between corporate environmental responsibility and market reaction / 

valuation is unclear (Wahba, 2008). Within the context of stakeholder theory, an 

environmental responsible company increases its implicit cost to be “green” but is 

rewarded by stakeholders with lower explicit costs. Thus, a positive association 

between financial performance (stock return as well) and environmental performance 

are verified (Dowell et al., 2000; Klassen and McLaughlin, 1996; Spicer, 1978). In 

case of environmental crises, the environmental firms receive less negative market 

reaction (Blacconiere and Patten,1994; Schnietz and Epstien, 2005).  

 

Focusing on climate change disclosure, if the company discloses its strength on 

climate change issues, according to signaling theory, the market should reward 

company’s disclosure by increasing firm’s share value and stock return. In the case of 

disclosure of negative information or concerns on climate change related issues, the 

disclosure could serve as a communication and explanation for those negative events. 

This measure will reduce the likelihood of adverse reactions from market and 

stakeholders (e.g. increase of cost of equity, decrease of stock price, legal liability 

from regulators or investors) when the public discovers these negative events through 

other means. The firm’s climate change disclosure has a positive effect on market 

valuation and stock return of the firm. Thus, the hypothesis on the relation between 

stock return and climate change disclosure is as follows: 

H6:  Climate change disclosure is positively associated with firm’s stock return. 

 

 

3.2.2 Cost of Debt and Climate Change Disclosure 

 

Agency theory suggests that firms disclose additional information in order to mitigate 

the agency problem. This results in the lowering of the monitoring costs and cost of 
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equity capital and debt as a return. Further, within the context of signaling theory, 

firms use voluntary disclosure to alleviate information asymmetry and to signal their 

competition advantages. Investors are willing to trade off the return of investment 

with the investment risk. Consequently, the market rewards those companies 

providing adequate disclosure with the lower cost of capital and debt (Healy and 

Palepu, 2001; Foster, 2003).  

 

By investigating the relation between the corporate disclosure and cost of debt, 

Sengupta (1998) concluded in his study that the increase of disclosure decreases cost 

of debt. Similar to financial information disclosure, in the context of CSR reporting, 

prior studies (Angel and Rivoli, 1997; Heinkel, Kraus and Zechner, 2001) found that 

the firms with favorite corporate social performance (more “green”) attract socially 

responsible investors and enjoy lower cost of equity capital. Dhaliwal et al. (2011) 

also confirm that superior CSR performance firms benefit from the lower cost of 

equity capital. 

 

The filing of climate change information within firms’ SEC filing indicates the 

“green” priority and environmental responsibility in their operation. This will help the 

firms build legitimacy, lower the “social contract” cost and satisfy the 

environmentally concerned stakeholders. According to legitimacy perspective and 

stakeholder perspective, this study expects lower cost of debt for climate change 

disclosure firms contrast to non-disclosure firms.      

H7: Firms disclosing climate change information in their SEC filings occur lower cost 

of debt. 

 

 

3.2.3 Environmental Performance and Climate Change Disclosure 

 

Many researchers favor stakeholder theory when they study the motivations of 

environmental disclosure since stakeholder theoretical framework takes into account 
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the different needs of various stakeholder groups. Under stakeholder theory, the 

continuous operation of firm is dependent on the optimal relationship between the 

firm and its various stakeholder groups (Reverte, 2009). The corporation responds to 

the demands of various key stakeholders groups and modifies the expectations of 

stakeholders through strategic actions. 

 

Wartick and Cochrane (1985, cited in Dawakins and Fraas, 2011) list four main 

strategies when organization responds to its stakeholders’ expectations: reactive, 

defensive, accommodative, and proactive. Defensive and accommodative strategies 

are the most prevalent in studies of voluntary environmental disclosure. According to 

the defensive and compliance mechanism, companies with poor environmental 

performance will attempt to justify their problems through voluntary disclosure. Thus, 

a positive association exists between the firm’s environmental disclosure and 

environmental concerns9, which include any environmental controversy the firm 

might be involved in, such as law suit or fines, substantial emissions and so on. The 

corresponding hypothesis is stated as: 

H8a: Climate change disclosure is positively associated with firm’s environmental 

concerns. 

 

Interestingly, according to accommodative reporting mechanism, the firms with 

unfavorable environmental performance or with more environmental concerns will try 

to hide their environmental records from the public. Conversely, companies with good 

environmental records will differentiate themselves from those with poor 

environmental performance through voluntary environmental disclosure. Thus, it is 

expected that a negative correlation exists between firms’ environmental disclosures 

and environmental strengths, including involvement in pollution prevention, recycling, 

                                                             
9 Environmental concern includes any environmental controversy that the firm might be involved in 

such as law suits or fines due to violation of environmental regulations, substantial emissions and so on. 

It is a different concept when compared to environmental sensitive industrial firms. It could come from 

firms in the non-environmental sensitive industries. 
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environmental friendly products, and other environmentally proactive activities. The 

hypothesis on the relation between environmental strengths and climate change 

disclosure states as: 

H8b: Climate change disclosure is positively associated with a firm’s environmental 

strengths. 

 

 

3.2.3 Impact of SEC 2010 Guidance on Consequence of Climate Change Disclosure 

 

The SEC 2010 Guidance highlights the legal risks of not reporting climate change 

information by summarizing existing disclosure requirements. To mitigate the 

legislative risks and explain unfavorable climate change issues to their key 

stakeholders, firms with higher climate change concerns and risks are more likely to 

disclose climate change information by following SEC 2010 Guidance. 

 

H9: Firms with high climate change concerns are more likely to disclose climate 

change information after the SEC 2010 Guidance effective than before. 

 

 

3.2.4. Effectiveness of SEC 2010 Guidance on CSR Performance 

 

To address the opponents’ concerns on the SEC 2010 new guidance deterring 

corporate voluntarily environmental disclosure and discouraging CSR reporting, this 

study also tests the hypothesis: 

 

H10: Climate change disclosure firms are less likely to report environmental 

information after SEC 2010 Guidance effective, but not before.  

 

H11: Climate change disclosure firms are less likely to report CSR after SEC 2010 

Guidance effective, but not before. 
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3.3 Costs and Benefits Analysis of Reporting Climate Change Information  

 

In Chapter 2, various theoretical frameworks were introduced to understand the 

rationale behind firms’ climate change information disclosure decisions. A widely 

accepted theory is still elusive. However, cost-benefit analysis rooted in neo-classical 

economics is less controversial. Under this framework, the managers assess the 

various benefits and costs for alternative actions before they decide whether the 

organization discloses the information on climate change in its SEC filing. The 

managers rationally make a choice that results in maximum net benefits. This study 

summarizes main costs and benefits regarding to firms’ climate change information 

disclosure. 

 

3.3.1 Costs  

 

The direction costs associated to climate change disclosure occur in the data 

collection, verification, compiling and assurance sometime. The additional personnel 

and time need to be calculated in the organization’s expense. For direct costs of 

sustainability / CSR reporting, Araya (2006) cited a Global Reporting Initiative (GRI) 

study published in 2001 and estimated the average cost for sustainability/CSR 

reporting around $300,000, ranging from $100,000 to $1,000,000 depending on the 

size, industry difference, as well as other firm factors for selected companies. The 

large costs in that study are probably due to sample selection issues. The other reason 

could be that in the early 2000’s the larger companies were more likely to prepare 

sustainability/CSR reporting; thus, high preparing costs occurred. In May 2013, GRI 

issued a report on the cost and burden of sustainability reporting for those companies 

going to follow GRI G4 guidance. GRI estimates that the typical cost of CSR 

reporting varies from $2,500 to over $128,000 (₤2,000 to over ₤100,000) for a 
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majority of companies, proportional to the size of the organization10. This study 

expects less direct cost of reporting on climate change since the relevant context of 

climate change is narrow comparing with that of CSR. 

 

Besides the direct cost of reporting, the potential costs, or named as reporting risks, 

might rise, including but not limited to: 

(a) Damage to reputation: The disclosure on negative events or environmental 

concerns is detrimental to the organization’s reputation and brand image. 

According to legitimacy theory, the firm’s contractual cost with the social 

context will increase. 

 

(b) Loss of competition advantage: The competitors might mimic the firm’s 

measurement disclosed in its reporting and replicate its success. In this case, 

the firm’s benefits will be hurt. 

      

(c) Potential litigation cost: Even the SEC 2010 Guidance states that the firm 

mitigates its legal risk by providing disclosure of relevant climate change 

information. However, due to the difficulty of estimating and judging climate 

change impact, disclosure on environmental issues might draw regulators, 

environmental protector agents, or investors’ attention, and increase potential 

litigation risk.      

  

 

3.3.2 Benefits  

 

(a) Cost of debt or capital equity: Under systems-oriented theory (e.g. political 

economy theory, legitimacy theory and stakeholder theory), the firm has social 

“license,” forms legitimacy and fulfills key stakeholders’ expectations (which means 

                                                             
10 https://www.globalreporting.org/resourcelibrary/Cost-and-burden-of-reporting.pdf 



39 

 

to be “social responsible”), and will enjoy low contractual cost under social 

contract(s). Thus, firms that disclosed climate change information have a lower cost 

of debt or cost of capital. Signaling theory also predicts that voluntary disclosure 

signals a firm’s confidence and competition advantage about its operation. At the 

same time, the additional disclosure mitigates the information of asymmetry and 

lowers the investment risk. Thus, investors might favor such firms and be willing to 

ask for lower rate of return.    

 

(b) Competitive advantage: Recently, climate change has become a hot topic.  

Adequate disclosure on climate change issues helps the company to present itself as 

an “environmentally responsible” entity and gain approval and support from 

environmentally sensitive stakeholders. For example, the proper brand image 

combined with good publicity will attract customers, suppliers, and professionals 

wanting to do business with a reputable company. Employee morale and corporate 

culture might also improve. 

 

(c) Market reaction: In the case of disclosure of company’s strength on climate 

change issue, according to signaling theory, the market should reward company’s 

disclosure by decreasing cost of debt or capital and increasing firm share value. In the 

case of disclose negative information or concerns on climate change related issues, 

the disclosure could serve as a communication and explanation for those negative 

events. This measure will reduce the likelihood of adverse market and stakeholder 

reactions (e.g. increase of cost of equity, decrease of stock price, legal liability from 

regulators or investors) when the public discovers negative events via other means. 
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CHAPTER 4. RESEARCH METHODOLOGY 

4.1 Impact of SEC 2010 Guidance on Determinants of Climate Change 

Disclosure 

4.1.1 Estimation of Climate Change Disclosure (CCD) 

 

This is no consensus on the measurement of climate change disclosure (CCD). In this 

study, a (0, 1) dichotomous variable is created to denote the firms’ climate change 

disclosure choice. For those firms that disclose climate change issues in their 10-K 

filed to SEC, CCD is equal to 1. Otherwise, CCD is equal to 0. In the economic 

determinant analysis, CCD will be the dependent variable in the logistic regression 

model. CCD will also be the independent variable in when this study tests the impacts 

and effectiveness of 2010 SEC Guidance.  

 

4.1.2 Estimation of Climate Change Disclosure after SEC Guidance Announcement 

(CCDAGA) 

 

In order to compare the firms that disclose climate change information before SEC 

Guidance announce with those disclose after, a dichotomous variable CCDAGA is 

created and equals to 1 if the firm provides climate change information in its annual 

financial report after February 8, 2010, the 2010 SEC Climate Change Disclosure 

Guidance effective date. CCDAGA is set to 0 if the firm reports climate change 

information before February 8, 2010. 

 

4.1.3 Estimation of Firm Size 

 

In earlier corporate social and environmental disclosure research, different proxies 

have been used to measure firm size. As mentioned in Hackston and Milne (1996), 

total assets, sales volume, number of employees, or Fortune rank have been used to 
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measure firm size in previous studies. Reverte (2009) also measured firm size with the 

natural logarithm of market capitalization. Total assets, employee numbers, and sales 

are highly correlated according to Kimberly (1976). In this study, firm size (SIZE) is 

measured by log of revenues (LOGREV). Log of company employee number 

(LOGEMP) following Dawkins and Fraas (2011) and log of total assets as majority of 

accounting literature adopt are constructed as alternative measures of firm size. 

 

4.1.4 Estimation of Financial Performance 

 

In the prior literatures, the corporate financial performance can be measured either by 

the backward-looking firm profitability measurement (i.e., accounting-based return on 

investment) or the forward-looking market value measurement (i.e., Stock Return) 

(Luo and Bhattacharya, 2006; Wahba, 2008).  

 

For the study on the determinants of climate change reporting, the backward-looking 

firm profitability measurement is more appropriate. Thus, return on asset (ROA) and 

return on equity (ROE) are employed to proxy the firm financial performance, as 

Bansal and Clelland (2004) and Dawkins and Fraas (2011) suggested. 

 

4.1.5 Estimation of Financial Leverage 

 

Firm financial leverage has various measurements. In the study by Ahmad et al. 

(2003), financial leverage is measured by total liabilities divided by total tangible 

assets. Reverte (2009)’s work uses long-term debt/book value of equity as the proxy 

of financial leverage (LEV). This study proxies LEV as the total liabilities divided by 

total stockholder’s equities. 

 

4.1.6 Estimation of Industry Difference 

 

The industries are divided into two categories: environmentally sensitive and 
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non-environmentally sensitive industries (Ahmand et al., 2003; Reverte, 2009). 

According to Reverte’s classification, the environmentally sensitive industries include 

mining, oil and gas, chemicals, forestry and paper, steel and other metals, electricity, 

gas distribution, and water, which can be categorized as chemical (2-digit SIC 28), oil 

and gas (2-digit SIC 13), water (3-digit SIC 208), and steel and metals (2-digit SIC 

33-34). The industries that do not fall in the above list are identified as 

non-environmentally sensitive. The dichotomous variable (ENV_SEN) is set to one 

for environmentally sensitive industries and to zero for non- environmentally sensitive 

industries. This study also controls Market to Book ratio (MTB) because previous 

accounting literature has suggested that MTB affects accounting choice.  

 

4.1.7 Test of the Determinants of Climate Change Disclosure (H1-H4) and Impact of 

SEC 2010 Guidance on the Determinants (H5a-H5d) 

 

The model shown below was utilized to test the determinants of Climate Change 

Disclosure. Our full samples include all observations which companies are listed in 

SEC EDGAR database, merging with COMPUSTAT and KLD STATS databases for 

other necessary variables between 2007 and 2012.  

 

Climate Change Disclosure (CCD)i,t = α0 + β1 SIZEi,t +β2 ENV_SENi,t +β3ROEi,t +β4 

LEVi,t +β5 MTBi,t + ∑jβ6j YEARi,t,j + ∑lβ7l INDi,t,l +εi,t               (1) 

 

This study expects the coefficients of firm size (SIZE) and environmental sensitive 

industry indicator are positive. In other words, the bigger firms and those in 

environmental sensitive industries are more likely to disclose climate change 

information. The coefficients on LEV and ROE might not be significant due to 

compound effect of leverage ratio and firm profitability on firm disclosure strategy. 

 

In order to investigate the impact of the SEC 2010 Guidance on determinants of firm 

climate change reporting in the 10-K filings, this study first runs Chow-test to exams 
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the structure change of relation of model (1) happened on SEC 2010 Guidance 

effective day. Then, the study follows the common technique in prior literatures, 

which test the effectiveness of policies to compare the coefficients of determinants 

before and after the nature events. This paper utilizes the CCD as dependent variable, 

creates dummy variable Climate Change Disclosure after SEC Guidance Announce 

(CCDAGA) and then interacts with other variables in model (1). The model is 

proposed as model (2). During the analysis, the coefficients of interaction terms (β1 – 

β4) between CCDAGA and determinants are carefully evaluated. 

 

CCDi,t = α0 + β0 CCDAGA + β01 SIZEi,t +β02 ENV_SENi,t +β03ROEi,t +β04 LEVi,t  

+β05 MTBi,t + + β1 CCDAGA*SIZEi,t +β2 CCDAGA*ENV_SENi,t  

+β3 CCDAGA*ROEi,t +β4 CCDAGA*LEVi,t +β5 CCDAGA*MTBi,t +∑jβ6j YEARi,t,j  

+ ∑lβ7l INDi,t,l +εi,t                                   (2) 

 

 

Dependent variable: 

Climate Change Disclosure (CCD): 1 when the firm discloses climate change 

information in its 10-K filing filed to SEC; 0 otherwise. 

 

Independent variables: 

Estimation of Climate Change Disclosure after SEC Guidance Announce (CCDAGA): 

1 when the firm discloses climate change information in its 10-K filing filed to SEC 

after SEC 2010 Guidance effective; 0 otherwise. 

SIZE: log of Sales / Service Revenue; 

ROE: Return of Equity, income before extraordinary items divided by total equity; 

LEV: leverage ratio, total liability/stockholder’s equity; 

ENV_SEN: 1 when the firm belongs to environmental sensitive industries (mining, oil 

and gas, chemicals, forestry and paper, steel and other metals, electricity, gas 

distribution and water industry); 0 otherwise. 
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Control variables: 

MTB: Market to book ratio, calculating as market value divided by book value; 

YEAR: year dummy variables; 

IND: Industry dummy variable based on 2-digit SIC code. 

 

 

 

4.2 Effectiveness of SEC 2010 Guidance and Its Impact on Consequence of 

Climate Change Disclosure 

4.2.1 Estimation of Stock Return 

 

Several financial ratios could be used to capture market reaction and valuation on 

firm’s CSR activities, for instance, stock return (Aaker and Jacobson, 1994, 2001; 

Luo and Bhattacharya, 2006; Mizik and Jacobson, 2003) or Tobin’s Q ratio ((Lee and 

Grewal, 2004; Luo and Bhattacharya, 2006; Rao et al., 2004) based on the financial 

data from COMPUSTAT and CRSP. Since the measurements of Tobin’s Q are varied 

and have no consensus in earlier literature, this study only adopts the stock return as 

proxy of market reaction on the firm’s climate change disclosure.   

 

Stock return (STOCK_RET) = (current year's share price x number of common stock 

outstanding + dividends - previous year's share price x number of common stock 

outstanding)/ (previous year's share price x number of common stock outstanding) 

 

4.2.2 Estimation of Cost of Debt 

 

Cost of Debt (COD) measurement is developed from Standard & Poor’s (S&P) 

long-term domestic issuer credit rating from AAA (strongest capacity to pay interests 

on time and redeem principle when mature) to D (default on interest payments and 
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principle). Following the prior studies carried out by Cassel et al. (2011), Jiang (2008) 

and Zhao (2012), the letter ratings from AAA to D are converted into ranking 

numbers from 1 to 17, where 1 means the strongest capacity of payment, the less 

default risk, and as a result, the lowest cost of debt.  

 

 

4.2.3 Estimation of Environmental Performance (EP), Environmental Concerns (EC) 

and Social Responsibility Performance (SRP) 

 

The KLD STATS database is needed to generate the proxies of environmental 

performance, environmental concerns and social responsibility performance. 

Specifically, KLD STATS database provides “Environmental Strength” index 

(ENV_STR), which can serve as the proxy of environmental performance, and 

“Environmental Concerns” index (ENV_CON), which measure the environmental 

weakness or concerns. KLD STATS database include scores not only on environment, 

but also on corporate governance, on community, on employee relations, on diversity, 

on human rights and on product aspects. The total strength and concern indexes are 

utilized to compute the CSR strength, CSR concern and an overall CSR performance 

score (CSR_TOTAL).  

 

 

4.2.4 Test of Economic Consequence of Climate Change Disclosure 

 

Samples for this test include all observations from the merging of SEC filing 

company list with COMPUSTAT and KLD STATS between 2007 and 2012. We 

adopt the control variables IB, IB_CHG and BV for stock return according to 

Balachandran and Mohanram (2011). The control variables for cost of debt are based 

on Cassel et al. (2011)’s paper. The control variables for environmental performance 

models are constructed following Clarkson et al. (2011). The models are used to test 

the impact of climate change disclosure on the firm’s stock return, cost of debt and 
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environmental performance including (H6-H8):  

 

Stock Return (STOCK_RET)t+1 =α0 +β0 CCDi,t + β1 IBi,t +β2 IB_CHGi,t +β3BVi,t 

+∑jβ4j YEARi,t,j + ∑lβ5l INDi,t,l +εi,t                                         (3a)  

 or 

Stock Return (STOCK_RET)t =α0 +β0 CCDi,t-1 + β1 IBi,t +β2 IB_CHGi,t +β3BVi,t 

+∑jβ4j YEARi,t,j + ∑lβ5l INDi,t,l +εi,t                                          (3b) 

 

Cost of Debt (COD) =α0 +β0 CCDi,t + β1 LOGASSETi,t +β2 LEVi,t +β3AGEi,t +β4 

COVERi,t + ∑jβ5j YEARi,t,j + ∑lβ6l INDi,t,l +εi,t                                           (4) 

 

ENV_STR =α0 +β0 CCDi,t + β1 LOGASSETi,t +β2 ROAi,t + β3CFi,t +β4 LEVi,t +β5 

RDINi,t  + β6 SALE_GROWTH + β7 EV + β8 NEW + β9 CAPIN +∑jβ10j YEARi,t,j + 

∑lβ11l INDi,t,l + εi,t                                                                            (5) 

 

ENV_CON =α0 +β0 CCDi,t + β1 LOGASSETi,t +β2 ROAi,t + β3CFi,t +β4 LEVi,t +β5 

RDINi,t  + β6 SALE_GROWTH + β7 EV + β8 NEW + β9 CAPIN +∑jβ10j YEARi,t,j + 

∑lβ11l INDi,t,l + εi,t                                                                            (6) 

 

Dependent variable: 

 

STOCK_RET: Stock return, calculated as: 

(current year's share price x number of common stock outstanding + dividends - 

previous year's share price x number of common stock outstanding)/ (previous year's 

share price x number of common stock outstanding); 

 

Cost of Debt (COD): measured based on the Stand & Poor’s (S&P) long-term 

domestic issuer credit rating; 

 

ENV_STR: Environmental strength index from KLD STATS; 



47 

 

 

ENV_CON: Environmental concerns/weakness index from KLD STATS. 

 

Independent variable: 

Climate Change Disclosure (CCD): 1 when the firm discloses climate change 

information in its financial report filed to SEC; 0 otherwise. 

 

Control variables (following Balachandran and Mohanram, 2011, Cassel et al., 2011 

and Clarkson et al., 2011): 

IB: Income Before Extraordinary Items, scaled by market value of equity; 

IB_CHG: Change of Income Before Extraordinary Items, scaled by market value of 

equity; 

BV: Book value per share. 

LOGASSET: log of total asset; 

AGE: The total number of years to date for which the company’s financial 

information is available in COMPUSTAT; 

COVER: Operating income after depreciation divided by interest expense; 

LEV: leverage ratio, total liability/stockholder’s equity; 

ROA: return on assets, measured as net operating income divided by beginning period 

total assets; 

CF: liquidity, measured as net cash flow from operations divided by beginning of 

period total assets; 

RDIN: research and development intensity, measured as R&D expenses divided by 

beginning of period total assets; 

GRTH: change in sales divided by beginning of period sales; 

EV: enterprise value, measured as market capitalization plus debt and preferred shares, 

divided by beginning of period total assets; 

NEW: age of equipment, measured as net property, plant, and equipment divided by 

gross property, plant, and equipment;  

CAPIN: capital intensity, measured as capital expenditures divided by beginning of 



48 

 

period total assets; 

YEAR: year dummy variables; and 

IND: Industry dummy variable based on 2-digit SIC code. 

 

 

Based on the reasoning in the hypothesis development section, this study predicts the 

coefficient of CCD is in positive models (3a)-(3b) and negative in model (4), which 

means that climate change disclosure helps increase firm’s stock return and reduces 

the cost of debt. The coefficients of CCD are predicted to be both positive for models 

(5) and (6).  

 

 

4.2.5 Test of Impact of SEC 2010 Guidance on Economic Consequence of Climate 

Change Disclosure 

 

Samples for this test include all SEC climate change disclosure observations (CCD=1), 

merging with COMPUSTAT and KLD between 2007 and 2012.  

 

 

CLIMATE CHANGE_CON =α0 +β0 CCDAGA i,t + β1 SIZEi,t +β2 ENV_SENi,t 

+β3ROEi,t +β4 LEVi,t +β5 MTBi,t + ∑jβ6j YEARi,t,j + ∑lβ7l INDi,t,l +εi,t                                           

(7) 

 

Dependent variable: 

CLIMATE CHANGE_CON: climate change concerns/weakness index from KLD 

STATS. 

 

Independent variable: 

Estimation of Climate Change Disclosure after SEC Guidance Announce (CCDAGA): 

1 when the firm discloses climate change information in its 10-K filing filed to SEC 
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after SEC 2010 Guidance effective; 0 otherwise. 

 

Control variables: Same as in Section 4.1.7.  

 

The coefficient of CCDAGA is predicted to be positive for (7). 

 

 

4.2.6 The Effectiveness of SEC 2010 Guidance 

 

In order to test whether SEC 2010 guidance deters corporate voluntarily 

environmental disclosure and discourages the CSR reporting, the following models 

are used to all observations which disclose climate change information in 10-K filings 

to SEC (CCD=1), merging with COMPUSTAT and KLD for year 2007-2012: 

 

ENV_TOTAL= α0 + β0 CCDAGAi,t + β1 SIZEi,t +β2 ENV_SENi,t +β3ROEi,t +β4 LEVi,t 

+β5 MTBi,t ++ ∑jβ6j YEARi,t,j + ∑lβ7l INDi,t,l +εi,t                                           

(8) 

 

 

CSR_TOTAL= α0 + β0CCDAGAi,t + β1 SIZEi,t +β2 ENV_SENi,t +β3ROEi,t +β4 LEVi,t 

+β5 MTBi,t ++ ∑jβ6j YEARi,t,j + ∑lβ7l INDi,t,l +εi,t                                      (9) 

 

Dependent variables: 

ENV_TOTAL= ENV_STR – ENV_CON, where 

ENV_STR: Environmental strength index from KLD STATS; 

ENV_CON: Environmental concerns/weakness index from KLD STATS; 

CSR_TOTAL: Overall CSR index from KLD STATS. 

 

Independent variables: 

CCDAGA: Climate change disclosure in 10-K filing filed to SEC after 2010 SEC 
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Guidance, 1 when the reporting after February 8, 2010 and 0 before. 

 

Control variables: Same as in Section 4.1.7. 

 

 

If SEC 2010 Guidance has a negative impact on environmental disclosure and CSR 

reporting, the coefficients of ENV_TOTAL and CSR_TOTAL will be negative and 

significant. 
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CHAPTER 5. SAMPLE AND DATA ANALYSIS 

5.1 Sample 

In this study, Lexis/Nexis: SEC Filing searching engine is first used to find the firms 

which disclose climate change information in their 10-K filings filed to SEC from 

2008 to 2012 according to filing data. The key word in search is “Climate Change” 

within “10-K” filing under advance search function. As a result, the Lexis/Nexis 

searching provides 5,010 firm-year observations with valid CIK index for further data 

processing. The data cover 2,122 reporting entities.   

 

In order to get the sufficient financial data to construct the necessary variables for the 

analysis, this study merges the climate change disclosure company list with 

COMPUSTAT dataset by CIK and fiscal year. After merging with COMPUSAT 

during between 2007 and 2012, the reporting sample contains 3,875 firm-year 

observations from 1,453 firms that disclose climate change information in their 10-K 

forms. Among these 3,875 observations, 78 percent of them are filed on dates after 

February 8, 2010 (SEC Climate Change Disclosure Guidance effective date). This 

statistics implies that SEC 2010 Guidance does encourage the corporate climate 

change disclosure.   

 

The data set for further analysis only includes the firms with all available variables for 

calculation of independent and control variables (e.g. SIZE, LOGEMP, ROA, ROE 

LEV, ENV_SEN, and MTB). Thereafter, the data set is merged with KLD STATS (or 

called MSCI ESG STATS) including Environmental, Social and Governance Index 

which can be used to compute ENV_CON, ENV_STR and CSR_TOTAL. The financial 

institution and highly regulated industries firms (SIC 6000-6999, 4800-4999, and 
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4000-4490) were deleted according to previous literature. During the merging process 

between COMPUSTAT and KLD database, the non-reporting firms are also kept to 

serve as control sample. The final dataset contains 10,073 observations, including 

1,496 climate change reporting sample from 609 firms. Among these 10,073 

firm-year observations, 6,991 of them are from non-reporting firms in the sample 

period. The dataset (refer to full sample) are used to test H1-H11.  

 

 

In the sensitive test for H5-H11, this study also identified a group of matched control 

firms not disclosing climate change information in 2007-2012 timeframe. The 

matching process involved matching each sample firm with a control firm based on 

two-digit SIC code, fiscal year, and total assets of the year to control firm size effect. 

In the matching process, we set matching priority based on SIC code and then 

minimize the difference of total assets between climate change disclosure firms and 

its control firm by selecting different firms among non-climate change disclosure 

firms. Only the firms that have proper matched firms are left in the final sample (refer 

as paired-sample), which consist of 1,099 sample observations from 504 firms and 

1,099 control observations with 570 distinct firms. 

 

5.2 Descriptive Results 

The descriptive table of all variables in regression is shown as TABLES 

Table 1, Panel A. The descriptive statics for reporting sample are presented in left 

panel and non-reporting sample in right panel.   
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If we compare reporting samples and control samples from never-reporting firms 

during our sample timeframe, the descriptive table is provided as TABLES 

Table 1, Panel B., the descriptive statistics results suggest that the size of climate 

change disclosure firms (with mean of 7.4424) is larger than never-reporting firms 

(with mean of 6.3441). The climate change disclosure firms are more likely to be 

from an environmental sensitive industry (with mean of ENV_SEN as 0.3656) than 

control sample firms (with mean of ENV_SEN as 0.1688). Further, the climate 

change disclosure reporting firms are more profitable and have higher leverage ratio 

based on TABLES 

Table 1, Panel B. Moreover, according to mean and median of CCDAGA, this study 

observes the increasing trend of climate change reporting after SEC 2010 Guidance.  

 

[Insert TABLES 

Table 1] 

 

Climate change reporting firms also have higher stock return with mean of 

STOCK_RET 0.2719 than control sample with mean of STOCK_RET at 0.1469. In 

addition, the climate change disclosure firms (sample firms) show higher 

environmental strengths (with mean of 0.5682) comparing with never-climate change 

disclosure firms (with mean value of 0.1947). Climate change disclosure firms also 

show character of high environmental concerns (0.5421 to 0.0744, concerns score for 

reporting sample and control sample irrespectively). Reporting sample also show 

either higher strength or concern on particular climate change issue. The overall CSR 

score is also higher for climate change disclosure sample (with mean of -0.0617) than 

control sample (with mean of -0.0894). The univariate analysis (t-test on the mean 

and Wilcoxon test on median) will be included in the later section.  

 

The Pearson correlation table is present in TABLES 
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Table 1, Panel C. Based on the correlation coefficients, this study did not observe 

severe multicollinearity among the independent variables: the largest correlation 

exists between SIZE and Market to Book ratio (MTB), with the coefficient of -0.2998. 

This suggests that multicollinearity is not a big concern for the analysis of this study.  

 

Further, the coefficient between CCD and SIZE, ENV_SEN, ROE, LEV are positive 

and significant at p=0.01 level. The coefficients of CCD and STOCK_RET, 

CSR_TOTAL, ENV_STR, ENV_CON, CLIMATE CHANGE_STR, CLIMATE 

CHANGE_CON are all positive at 0.01 significant level. Conversely, CCD has 

significant negative coefficient with COD and ENV_TOTAL. 

 

5.2 Test on the Determinant of Climate Change Disclosure (H1-H4) 

5.2.1 Univariate Analysis 

 

To investigate the determinants of climate change disclosure in firms’ SEC 10 K filing, 

this study first contrasts the climate-change reporting sample (1,496) and 

non-reporting sample (8,577). The results are presented in Table 2, Panel A. Both 

mean and median of the climate change disclosure sample are larger than those of 

non-disclosure sample. The t-test and Wilcoxon rank-sum test are both significant and 

p-values at less than 1 percent. This suggests reporting samples are more likely from 

big firms and from the environmental sensitive industry, being more profitable and 

highly leveraged. In an untabulated sensitive test, this study also compares the 

reporting sample (1,496) with the control sample (6,991 only from never-reporting 

firms) and performs the t-test and Wilcoxon test. The results are consistent.    

 

[Insert Table 2] 

  

 

5.2.2 Regression Analysis 

 



55 

 

Hypotheses H1 – H4 are tested with model (1) in Section 4. Since the dependent 

variable CCD (=1 for climate change disclosure firms and =0 for non-climate change 

disclosure firms), this study adopts logistic regression module in SAS program. The 

regression results are listed in Table 2, Panel B. 

 

Based on the results shown in Table 2, the coefficient of SIZE is 0.2712, which is 

statistical significant on 0.0001 level. This proves our hypothesis H1: the larger firms 

are more likely to disclose climate change information comparing to small size firms. 

Furthermore, the above results also show statistical positive significance on 

ENV_SEN, the indicator variable of environmental sensitive industries. This implies 

that the firms in environmental sensitive industries report climate change information 

more in their SEC annul filing. This result is anticipated as our hypothesis H2.  

 

The coefficient of ROE is also positive (0.4683) and statistically significant. This 

result suggests that, overall, more profitable firms are more likely to report climate 

change information in their SEC annual filing; it confirms hypothesis H3 of this study. 

Further, the coefficient on LEV is statistically significant and positive with value of 

0.6021, which shows that highly leveraged firms are more willing to report climate 

change issues in their reporting. Thus, hypothesis H4 is proved in this study. 

 

5.3 Test on the Impact of SEC 2010 Guidance on the Determinant of Climate 

Change Disclosure (H5) 

5.3.1 Structural Change Test 

 

The first test run in this section is Chow-test. The purpose of Chow-test is to 

investigate whether there is structural change occurred around the effective date of 

SEC 2010 Guidance. Here, structure change could be verified if the estimators of 

model (1) are shifted between two subgroup sample sets: before-policy-effective 
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sample and after-policy-effective sample.  

 

The structural break analysis has been done for following steps. First, the sample 

dataset is sorted according to 10-K form filing date to SEC. Secondly, the preliminary 

frequency test is run and structural break point found at n=4773. In other words, the 

first 4772th observations are filed before the effective date of SEC 2010 Guidance 

(where CCDAGA=0) and they are belongs to before-policy-effective group. All the 

rest consist of after-policy-effective group. Third, Chow Tests for proposed break 

point n=4773 and its nearby points are conducted and F-values of Chow tests are 

carefully examined.  

 

If the structural change happens on that date (February 8th, 2010), F value regarding to 

the break point n=4773 (where CCDAGA=1 and thereafter) is expected to be the most 

significant with the biggest value comparing to others. The Chow-test results in Table 

3, Panel A confirm above claim: the largest F-value is found for the 4773th 

observations where CCDAGA changes its value from 0 to 1. In other words, the SEC 

2010 Guidance does have impact on firms’ climate change disclosure based on the 

empirical evidence. The following sections will investigate what the impact of SEC 

2010 Guidance on determinants of climate change disclosure in 10-K filings.   

 

[Insert Table 3] 

 

5.3.2 Univariate Analysis 

 

The Difference test on mean (t-test) and median (Wilcoxon Rank Sums test) are 

performed to compare the observations before and after the SEC 2010 Guidance 

effective date. First, only the climate-change reporting sample (CCD=1) are studied. 

The sample is divided into two groups based on the condition whether the filing date 

is before (CCD=1 and CCDAGA=0) or on/after SEC 2010 Guidance effective date 

(CCD=1 and CCDAGA=1). Thereafter, the t-test and Wilcoxon Rank Sums test are 
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run, irrespectively. In addition, the non-reporting firm sample are conducted the same 

tests as the comparison. To minimize the self-selection bias, non-reporting firm 

sample only includes the observations from the firms who have never disclose climate 

change information in their 10-K filings in the sample time frame of this study. 

 

The upper and bottom part of Panel B, Table 3 provides the output from SAS program 

and suggests that after SEC 2010 Guidance effective, the average firm size of climate 

change reporting firms tends to be smaller. In other words, more small and median 

size firms start to disclose climate change information in their 10-K filings to SEC. 

The test results from the compare sample confirm that the significant difference of 

results is not come from some un-controlled factors such as time period, 

macro-economic condition and et al. Further, the average value of ENV_SEN also 

becomes smaller, which suggests that more firms come from the non-environmental 

sensitive industries begin reporting climate change information.  These two findings 

contrast with H5a and H5b but they suggest that SEC 2010 Guidance promotes the 

climate change information disclosure for firms with various SIZE and from different 

industries.  

 

The difference test also provides significant results of ROE for CCD=1 & 

CCDAGA=0 group vs. CCD=1 & CCDAGA=1 group. However, the compare set also 

shows the similar results. This result suggests that the overall profitability of firms 

betters off from 2007 to 2012, not only for climate change disclosure firms, but also 

for non-reporting firms. Therefore, the univariate analysis results could not prove H5c. 

Furthermore, this study did not find evidence for H5d. 

 

5.3.3 Regression Analysis 

 

The model (2) is applied to test the impact of SEC 2010 guidance on the determinants 

of climate change disclosure. Different from model (1), the dependent variable is the 

same but dummy variable CCDAGA and its interaction terms with other right-hand 
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side variables are included. The logistic regression results are tabulated as Table 3, 

Panel C. 

 

 

According to the results in Panel C of Table 3, the coefficient of CCDAGA*SIZE is 

significant and negative, which is predicted to be positive in the hypothesis H5a. It 

seems that the regression result rejects H5a. Actually, this result is interesting: it 

suggests that more median or small size firms start to report climate change 

information after SEC 2010 Guidance effective data. In other words, SEC 2010 

Guidance promotes the climate change information disclosure for all size of firms and 

this promotion effect is prominent for median or small size firms. The mechanism 

could be illustration in Figure 4.  

 

The coefficient of CCDAGA*ENV_SEN is significant and negative. This contrasts 

with what hypothesis H5b claims. The possible explanation is similar to what this 

study proposes in the paragraph above. A comparison with the period before SEC 

issued its guidance on climate change disclosure on February 8, 2010 shows more 

firms from non-environmental industry start to report climate change information in 

their 10-K filings to SEC beginning on February 8, 2010. However, because the 

coefficients of CCDAGA*ROE and CCDAGA*LEV are insignificant, this study did 

not observe the evidence of the impact of SEC 2010 Guidance on the determinants of 

ROE and LEV.  

 

[Insert Figure 4] 

 

5.4 Tests on the Economic Consequences of Climate Change Disclosure (H6-H8) 

In order to measure the environmental strengths and concerns, the index variables 

from KLD STATS database are used. ENV_STR and ENV_CON are created based on 

KLD STATS. Cost of Debt (COD) and Stock Return (STOCK_RET) as well as 
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control variables in the model (3)-(4) are calculated based on the financial data from 

COMPUSTAT.  

 

5.4.1 Climate Change Disclosure and Firm’s Stock Return 

 

This study uses Stock Return as a measure of the firm’s market value based 

profitability and investigates the association between the climate change disclosure 

and market based profitability. The regression results based on model (3a) and (3b) 

are listed in Table 4. In order to catch the effect of climate change disclosure on stock 

return, STOCK_RET is measured one period after CCD.  

 

[Insert Table 4] 

 

The coefficients of CCD are both positive and statistically significant. The results in 

Table 4 suggest that the association between climate change disclosure and firm’s 

market reaction measured by stock return in the following time period does exist. This 

conclusion confirms the H6 of this paper. 

 

 

5.4.2 Climate Change Disclosure and Firm’s Cost of Debt 

 

According to prior literature ((Healy and Palepu, 2001; Foster, 2003), investors are 

willing to trade off the return of investment with the investment risk. As a result, the 

market rewarded those companies providing adequate disclosure with low cost of 

capital and debt. The model (4) is used to test the relation between climate change 

disclosure and firm’s cost of debt. In order to catch the impact of climate change 

disclosure on COD, COD is measured one period after CCD. The results are 

presented in Table 5. 

 

[Inert Table 5] 
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The results did not confirm H7 since the coefficient of CCD is not significant. Note 

that CCD can only indicate whether the firm reports climate change information in 

firm’s 10-K filing but cannot reflect what kinds of climate change information are 

disclosed. In the circumstance that a firm discloses climate change related operation 

or litigation risk(s), the investors will charge the firm higher cost of borrowing based 

on the context of disclosure. Even investors value the deeds of disclosure by lowing 

cost of borrowing to certain extend, the total effect of disclosure on climate change 

risks could still increase cost of debt of reporting firm. If firm discloses business 

opportunity or strength related to climate change issues, investors are expected to 

lower the cost of debt. This project could not perform context analysis for each firm at 

this stage and thus use KLD climate change strength and concern index as proxies. To 

test above prediction, this study revised model (4) as: 

 

Cost of Debt (COD) =α0 +β0a CLIAMTE CHANGE_STRi,t + β1 LOGASSETi,t +β2 

LEVi,t +β3AGEi,t +β4 COVERi,t + ∑jβ5j YEARi,t,j + ∑lβ6l INDi,t,l +εi,t                                                                                           

(4a) 

  

Cost of Debt (COD) =α0 +β0b CLIAMTE CHANGE_CONi,t + β1 LOGASSETi,t +β2 

LEVi,t +β3AGEi,t +β4 COVERi,t + ∑jβ5j YEARi,t,j + ∑lβ6l INDi,t,l +εi,t                                           

(4b) 

 

Cost of Debt (COD) =α0 +β0a CLIAMTE CHANGE_STRi,t +β0b CLIAMTE 

CHANGE_CONi,t + β1 LOGASSETi,t +β2 LEVi,t +β3AGEi,t +β4 COVERi,t + ∑jβ5j 

YEARi,t,j + ∑lβ6l INDi,t,l +εi,t                                           (4c) 

 

 

According to earlier rationale, this paper proposes the coefficient of CLIAMTE 

CHANGE_STR is negative and that of CLIAMTE CHANGE_CON positive. The 

regression analysis is listed as Table 6. The tabulated results confirm the predictions.  
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[Insert Table 6] 

 

 

Even the results did not prove H7, they provide important insights for us to 

understand the relation between climate change disclosure and cost of debt. Above 

analysis suggests that the deeds of disclosure alone are not enough to decease cost of 

debt according to the findings in this study. Actually, what the firm discloses in its 

10-K form regarding to climate change issue is critical for rational investors to decide 

the cost of borrowing.  

 

 

5.4.3 Climate Change Disclosure and Firm Environmental Strength and Concern 

 

 

Mainly according to firms’ defensive and accommodative response to stakeholder’s 

expectation proposed by Wartick and Cochrane (1985) and Dawakins and Fraas 

(2011), the companies with poor environmental performance will attempt to justify 

their problems through voluntary disclosure. On the other hand, the companies with 

good environmental records will differentiate themselves from those with poor 

environmental performance through voluntary environmental disclosure. Thus, this 

study predicts that both coefficients of CCD positive when dependent variables are 

ENV_STR and ENV_CON, irrespectively. The regression results based on Model 

(5)-(6) are provided in Table 7. 

 

[Insert Table 7] 

 

The coefficient of CCD is positive and significant on both ENV_STR and ENV_CON, 

with 0.1890 and 0.1452, irrespectively. This suggests that the climate change 

disclosure firms have prominent either environmental strengths or concerns 

comparing to non-disclosure firms. They are the predictions from H8a-H8b of current 
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study, and therefore, empirical evidence here proves H8a and H8b. 

5.5 Test on the Impact of SEC 2010 Guidance on Economic Consequences of 

Climate Change Disclosure (H9) 

Hypothesis H9 predict that firms with high environmental concerns are more likely to 

report climate change information after the SEC 2010 Guidance effective date than 

before due to the potential liability risk in omitting an environmental concern 

disclosure. Model (7) in Section 4 is applied to test H9. The regression results are 

shown below in Table 8.  

 

[Insert Table 8] 

 

According to the regression output, the coefficient of CLIMATE CHANGE_CON is 

significant (at p=10%) level and positive for the reporting firms (CCD=1) and the 

significance does not hold for comparing non-reporting firm sample (firms never 

reporting climate change). This implies that firms with climate change concerns are 

more likely to report climate change information after February 8, 2010, the SEC 

2010 Guidance effective day. The time factor and macro-economic factors are 

excluded through the comparison of regression results based on control sample.  

 

In un-tabulated results, this study did not find the change of significance of coefficient 

for the key independent variable when control variables change from the current set to 

the set of SIZE, ENV_SEN, ROE, LEV, and MTB for Model (3)-(7). Therefore, we use 

the same set of control variables for our sensitive test section.   

 

5.6 Test on the Effectiveness of SEC 2010 Guidance (H10-H11) 

According to the opponents of SEC 2010 guidance, SEC 2010 guidance will deter the 

overall environmental disclosure and overall CSR disclosure due to the increasing 
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liability concerns from SEC and public. This logic becomes the one of most primary 

reasons for opponents to reject SEC 2010 guidance. If the opponents’ argument is 

right, the empirical results based on model (8) and (9) should support H10 and H11. 

In such case, the coefficients of CCDAGA in both models should be negative and 

statistically significant. 

 

Table 9 summarized the regression results from model (8) and (9). According to the 

results, the coefficients of CCDAGA in Model (8) and (9) are not significant; thus the 

empirical evidence from this study could not conclude that the passage of climate 

change disclosure guidance in 2010 has significant negative impact on firms’ 

environmental and CSR reporting as the opponents of SEC 2010 Guidance asserted.  

 

In Table 9, ENV_TOTAL=ENV_STR-ENV_CON is used. Instead, if ENV_STR and 

ENV_CON are applied as dependent variable irrespectively, the un-tabulated results 

showed consistent results here. Therefore, the empirical analysis results reject H10 

and H11.   

 

[Insert Table 9] 
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CHAPTER 6. ADDITIONAL ANALYSIS 

In addition to the main tests mentioned in Chapter 5, paired sample design and 

sensitive tests with alternative proxy of some dependent variables are performed. The 

additional test results are outlined in this chapter. The paired sample test results are 

first listed in Section 6.1. Alternative dependent variables tests are included in Section 

6.2. Switching regression analysis is used to address selection bias concern in Section 

6.3. 

 

6.1 Paired Sample Tests 

In paired sample sensitive test, this study identified a group of matched control firms, 

those not disclosing climate change information during the 2007-2012 timeframe. The 

matching process involved matching each sample firm with a control firm based on 

two-digit SIC code, fiscal year, total assets of the year to control firm size effect. In 

the matching process, this study sets matching priority based on SIC code and then 

minimizes the difference of total assets between climate change disclosure firms and 

its control firm by selecting different firm among non-climate change disclosure firms. 

Only the firms have proper matched firms are left in the final sample (refer as 

paired-sample). The final paired sample consists of 1,099 reporting firm-year 

observations (from 503 distinct firms) and their one-to-one matched control 

observations (from 570 distinct firms).  

 

6.1.1 Univariate Analysis for test of H1-H4 

 

The univariate analysis is carried out based on the matched sample dataset. The 

analysis results are shown in Table 10. Because the matching process is based on total 

assets, the firm size effect has been minimized; t and Z statistics are weaker 
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comparing to those from full sample (Table 2, Panel A). SIZE, ROE and LEV of 

reporting firms are larger than those of matched firms based on mean and median 

difference tests. This confirms H1, H3 and H4. Because the paired firms are also 

matched with the same two-digit SIC code and year, the matched sample could not 

test on the industries difference. Therefore, H3 could not be confirmed by paired 

sample design. 

 

[Insert Table 10] 

 

 

6.1.2 Univariate Analysis for Test of H5a- H5d 

 

This sensitive test compares the mean and median of SIZE, ENV_SEN, ROE and LEV 

for sample firms before and after SEC 2010 Guidance effective on February 8, 2010. 

The comparison of reporting sample is listed in Table 11, Panel A and that of control 

sample listed in Table 11, Panel B. According to the results shown in Table 11, Panel 

A and B, reporting firms after SEC 2010 Guidance effective date tend to be smaller in 

term of firm size. This is consistent with the conclusion in Section 5.3: more median 

or small firms start to disclose climate change information in their 10-K filing after 

SEC 2010 Guidance was issued.  

 

Similar to the decreasing trend of size on reporting firm, here this test also shows 

decrease of ENV_SEN in term of mean and median by comparing before and after 

February 8, 2010 (Table 11, Panel A). It seems to suggest that more firms from 

traditional non-environmental sensitive industry start to report climate change 

information after the SEC 2010 Guidance. Due to our matching technique, 

unsurprisingly, the control sample also appears to replicate the same trend.  
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Because of the inconsistence of mean- and median-difference test, the univariate 

analysis could not draw conclusions on the difference of ROE or LEV before and after 

February 8, 2010.  

 

[Insert Table 11] 

 

6.1.3 Paired Sample Test on H6 

 

Because annual stock return is measured, the time lag exists between the disclosure 

and the annual based stock price. In order to catch how disclosure impacts annual 

stock price, one time period lag CCD is used in the regression model. We find that if 

we use control variables listed in Section 4.2.4, the paired-sample dataset will lose 

significant amount of observations due to constructions of those control variables 

which need some financial variables are not available to many firms. As an alternative 

solution, SIZE, ENV_SEN, ROE, LEV, and MTB are used to control the firm and 

industry fixed effects instead the original control variables in model. Overall, this 

study did not find the change of significance of coefficient for the key independent 

variable based on un- tabulated results. Therefore, we use the same set of control 

variables (SIZE, ENV_SEN, ROE, LEV, and MTB) for this sensitive test section.   

 

Here, model (3b) was adopted to test the matched sample dataset, except that control 

variables are revised according above rationale. The coefficient of CCD (t-1) is 

significant (Table 12). This confirms the conclusion in Section 5.4.1 and proves H6.  

 

[Insert Table 12] 

 

6.1.4 Paired Sample Test on H7 

 

Similar to the conclusion in Section 5.4.2, the paired sample analysis also did not find 

that climate change disclosure alone lowers the cost of debt. As this study proposed in 
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Section 5.4.2, what the firm discloses regarding to climate change issue is the critical 

factor that influences investors’ rationale to decide the cost of debt. Using model (4c), 

the regression results are presented in Table 13. The coefficient of CLIAMGE 

CHANGE_STR is negative and that of CLIAMTE CHANGE_CON positive, consistent 

with the results in Table 5 in Section 5.4.2. 

 

[Insert Table 13] 

 

6.1.5. Paired Sample Test on H8a H8b 

 

According to H8a and H8b, Climate change disclosure is positively associated with 

firm environmental concerns and strengths. The empirical test results based on full 

sample have confirmed H8a and H8b (results shown in Table 7, Section 5.4.3). Here, 

matched sample is used to repeat the analysis. The regression outputs mainly based on 

Model (5)-(6) are provided in Table 14, Panel A.  

 

[Insert Table 14] 

 

Similar to full sample analysis, paired sample regression shows both significant and 

positive coefficients on CCD when dependent variable is ENV_CON and ENV_STR, 

irrespectively, according to Table 14, Panel A.  

 

By changing the dependent variables and independent variable, regression model (5) 

and (6) could also be revised as: 

 

CCDi,t =α0 +β0 ENV_STRt + β1 SIZEi,t +β2 ENV_SENi,t +β3ROEi,t +β4 LEVi,t +β5 

MTBi,t + ∑jβ6j YEARi,t,j + ∑lβ7l INDi,t,l +εi,t                                               (5a) 

 

CCDi,t =α0 +β0 ENV_CONt + β1 SIZEi,t +β2 ENV_SENi,t +β3ROEi,t +β4 LEVi,t +β5 

MTBi,t + ∑jβ6j YEARi,t,j + ∑lβ7l INDi,t,l +εi,t                                               (6a) 
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CCDi,t =α0 +β0a ENV_STRt +β0b ENV_CONt + β1 SIZEi,t +β2 ENV_SENi,t +β3ROEi,t 

+β4 LEVi,t +β5 MTBi,t + ∑jβ6j YEARi,t,j + ∑lβ7l INDi,t,l +εi,t                                               

(6b) 

 

The logistics regression results are given in Table 14, Panel B. Since the coefficient of 

ENV_STR and ENV_CON are both significant and positive, the results provide 

consistent empirical evidence that agree with H8a and H8b. 

 

6.1.6 Paired Sample Test on H10 and H11 

 

In order to confirm the conclusion in Section 5.4.4, here we re-run model (8)-(9) on 

matched sample. The regression results are presented in Table 15. 

 

[Insert Table 15] 

 

Since the coefficients of CCDAGA are not significant, the sensitive test here draws a 

same conclusion as Section 5.4.4: there is no empirical evidence to show that SEC 

2010 Guidance discourage the firm’s environmental and CSR reporting.  

 

6.2 Alternative Measures of Variables in Analysis 

Overall, paired sample design provides robust results on the hypotheses tests of this 

paper. Alternative procedures are also considered in the variable constructions, for 

example, SIZE, profitability, and Stock Return.  

 

6.2.1 Alternative Measures of SIZE 

 

SIZE of a firm could be measured as log of number of employee as Dawkins and 

Fraas (2011) in their work. Firm size can also be calculated as log of total assets. In 
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the following sensitive tests on H1-H4, log of number of employees and log of total 

assets are computed to proxy firm size. Based on logistic regression outputs (Table 

16), the conclusion of determinants drawn in Section 5.2 is still hold. For other 

hypotheses tests, this study also finds different proxies of SIZE does not affect the 

overall results.  

 

[Insert Table 16] 

 

6.2.2 Alternative Measures of Firm Profitability 

 

Referring to prior literature, ROA (defined as IB/AT in COMPUSTAT variables) 

could be used as a proxy of firm profitability. The results from the logistic regression 

analysis following model (1) on determinants are presented as Table 17. Here, this 

study confirms the earlier conclusion when ROE was applied as the measure of firm 

profitability.  

 

[Insert Table 17] 

 

6.2.3 Alternative Measures of Stock Return 

 

In the main analysis (Section 5.4.1), firm’s market base profitability was measured by 

stock return (STOCK_RET). In order to calculate STOCK_RET, the fiscal year close 

stock price was used. This paper also applies calendar year close stock price to 

investigate whether the alternative way to calculate STOCK_RET makes differences 

on the earlier conclusion. Table 18 presents the results from model (3a).  

 

This study also uses ROE as a proxy of firm’s financial performance in the sensitive 

test. The results based on model (3a) are also included in Table 18. Note that ROA is 

controlled as right-hand side variable when ROE is served as left-hand side variable. 
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[Insert Table 18] 

 

The sensitive tests with alternative measures of stock return and financial 

performance confirm the main results in Section 5 of this paper. 

 

 

6.3 Additional Analysis to Address Selection Bias 

6.3.1 Switching Regression Model 

 

In order to investigate the impact of climate change disclosure on firm’s stock return, 

cost of debt and environmental performance, we adopt the model: 

                         Y=X β + δ I + ε,                           (10) 

Where Y is the firm’s stock return, cost of debt or environmental performance, X is 

the set of explanatory variables for Y, and I is the climate change disclosure indicator, 

which is a binary variable (I=0 if the firm does not report climate change information 

in its 10K filing, and I=1 if the firm reports).  

 

Because the data for this study are not generated from randomized experiments, the 

possible systematical difference existing among climate change reporting firms and 

non-climate change reporting firms might account for their stock return, cost of debt 

and performance difference after reporting. Following Leung and Cai (forthcoming), 

Lokshin and Sajaia (2005), Maddala (1983), and Nguyen and Leung (2009), a 

switching regression model is used to mitigate the concern of selection bias. Under 

switching regression design, model (10) will be simultaneously estimates with a 

selection model (11) shown as below: 

Ii = 1 if γ Zi + ui > 0, 

                          Ii = 0 if γ Zi + ui < 0,                      (11) 

Where I=1 if the firm reports climate change information in its 10K filing, I=0 if the 
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firm does not, Z is the set of determinants variables of climate change disclosure 

suggested by model (1).  

 

Further, Equation (10) can be expressed as: 

       Regime 1:         y0i = Xi β0i + ε0i if Ii =0,                    (10a) 

      Regime 2:         y1i = Xi β1i + ε1i if Ii =1,                    (10b) 

 

where y0i and y1i are stock return, cost of debt or environmental performance for 

climate change disclosure and non-disclosure firms, respectively. Xi is the set of 

explanatory variables for Y.  

 

Assume that error term ui , ε0i and ε1i have a trivariate normal distribution, which have 

mean vector zero and covariance matrix as: 

 

, 

 

Where , , and  are variance of error terms in the selection model (11) and in 

the continuous equation (10a) and (10b), respectively.  and  are the 

covariance between the error term of selection mode (11) and the respective error 

terms from equation (10a) and (10b). 

 

With above assumption, the logarithmic likelihood function for continuous equation 

(10a) and (10b) can be drawn as: 

Ln L = , 
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Where F is a cumulative normal distribution function, f is a normal density 

distribution function,  is an optional weight for observation I which is set to be 1 

in our study, and  

     j=0,1  

Where  is the coefficient of correlation between u and ε0, and 

 is the coefficient of correlation between u and ε1.  

 

The unconditional expectations and conditional expectations can be computed 

according to Lokshin and Sajaia (2005) and Leung and Cai (forthcoming) after , γ, 

and βj are estimated. 

 

The formula was used to calculate unconditional expectations are listed below: 

xb0i = E(y0i׀x0i) =x0i β0 

xb1i = E(y1i׀x1i) =x1i β1 

Conditional expectations are calculated as: 

yc1_1i = E(y1i׀x1i , Ii=1) =x1i β1 + f(γZi)/F(γZi) 

yc0_1i = E(y0i׀x1i , Ii=0) =x1i β0 + f(γZi)/F(γZi) 

yc0_0i = E(y0i׀x0i , Ii=1) =x0i β0 - f(γZi)/(1-F(γZi)) 

yc1_0i = E(y1i׀x0i , Ii=0) =x0i β1 - f(γZi)/(1-F(γZi)) 

 

The difference of E(y1i׀x1i , Ii=1) and E(y1i׀x1i , Ii=0) indicates the impact of climate 

change disclosure for climate change reporting firms. The difference of E(y0i׀x0i , Ii=1) 

and E(y0i׀x0i , Ii=0) implies the possible effect of climate change disclosure for 

non-climate change disclosure firms. The sign of estimated correlation coefficients 



73 

 

between ui , and ε0i and ε1i, which is denoted as  and , respectively, could also 

be interpreted interestingly following Leung and Cai(forthcoming), and Maddala 

(1983).  

 

>0 means “positive selection” into choosing climate change disclosure. In other 

words, firms that actually report climate change information in 10K have above 

average performance (e.g. higher stock return, better environmental performance, 

lower cost of debt…) if assuming all firms randomly chose report climate change or 

not. Conversely, < 0 means “negative selection” for climate change disclosure 

firms. 

 

However, >0 means “negative selection” into not choosing climate change 

disclosure for non-reporting firms. In other words, non-reporting firms have below 

average performance (e.g. lower stock return, worse environmental performance, 

higher cost of debt…) if assuming all firms randomly chose report climate change or 

not. Conversely, < 0 means “positive selection” for non-climate change disclosure 

firms. 

 

 

6.3.2. Switching Regression Test on H6 

 

The statistical analysis procedure of switching regression is based on work by 

Lokshin and Sajaia (2005). The main outputs of switching regression are listed below.  

Table 19, Panel A presents the regression results from selection model, which provide 

the coefficients of determinants of climate change disclosure. The overall results are 

consistent with our conclusion in Chapter 5. The coefficient of LEV is not significant, 

probably because the sample size is smaller here (since Stock Return is required here) 
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and year and industry effect have not been controlled in selection model (to avoid too 

many variables included in regression models).   

 

[Insert Table 19] 

 

Table 19, Panel B provides the parameter estimates of stock return model. We adopt 

the control variables IB, IB_CHG and BV for stock return according to Balachandran 

and Mohanram (2011). The signs of control variables are consistent. The key result in 

this table for our study is the sign and significance of . Because it is not significant, 

it suggests that there is no prominent correlation existed between error term of 

selection model and stock return model for reporting firms (regime 2, model 10b). In 

other words, there is no selection bias problem in our earlier analysis for test of H6. 

There is no significant difference between the current reporting sample and randomly 

selected firms in term of treatment effect. As a robust test, this study also runs 

Heckman Sample Selection model to check the selection bias. Based on the 

un-tabulated results, we did not find the selection bias is a concern for the test of H6.         

 

Comparing with Heckman Sample Selection model, switching regression models 

provides the estimators of parameters for both regimes (climate change reporting 

firms and non-reporting firms). Therefore, the conditional expectations of stock return 

could be calculated. The value and significance of difference between counterfactual 

and expected stock return of the actual could be analyzed following Nguyen and 

Leung (2009). The counterfactual stock return is defined as the expected stock-return 

a climate change (non-) reporting firm would have if the firm had chosen to not (do) 

report climate change information in its 10K filing to SEC. Table 19, Panel C presents 

the difference and its statistics. Based on the results, we conclude that climate change 

disclosure is positive correlated to stock return of firm. Such correlation is significant 

for current reporting firms. In other words, the current reporting firms would have 
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much worse stock performance if they choose not to report climate change 

information in their 10K filing.  

 

 

6.3.3. Switching Regression Test on H7 

 

The switching regression analysis is performed to test H7. The partial results are listed 

in Table 20. Both  and  are negative and significant. This means that climate 

change disclosure reporting firms have lower cost of debt whether they chose to 

report or not. Under these circumstances, non-reporting firms occurs higher cost of 

debt whether they chose to report or not climate change information. Therefore, the 

behavior of report or not alone is not the key factor to impact cost of debt. This is 

consistent with what this study suggested in Chapter 5, the contents of disclosure and 

actual environmental performance (environmental strength and concerns) are more 

crucial to determine cost of borrowing. 

 

[Insert Table 20] 

 

6.3.3. Switching Regression Test on H8 

 

The correlation estimate switching regression results are shown in Table 21. Panel A 

provides the correlation estimates for environmental strength model. Because of too 

many control variables in estimation model, this analysis drops the industrial fixed 

effects to avoid the collinearity problem. The coefficient of is non-significant, 

which suggest that selection bias is not a concern here. Panel B presents the difference 

of counterfactual and expected environmental strength of the actual and its statistics. 

The result implies that climate change disclosure is positive correlated to 

environmental strengthen of firm. Such correlation is significant for current reporting 

firms. In other words, the current reporting firms would be associated less 
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environmental strengthen if they did not report climate change information in their 

10K filing.  

 

Due to the collinearity issue, when we include all control variables mentioned by 

Clarkson et al (2011), the switching regression ends up not-concaved. Therefore, this 

study is not able to run switching regression sensitive test for the relation between 

climate change disclosure and environmental concern.    

 

[Insert Table 21] 
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CHAPTER 7. CONCLUSION 

 

 

Climate change impacts our society and ecosystems in a broad variety of ways. Due 

to the significant difference on cause and consequence from other environmental or 

corporate social responsibility issues, climate change deserves special attention in 

accounting research. Before 2010, there is no specific guideline provided by FASB or 

SEC on climate change issues for U.S. companies to follow. A significant milestone 

was reached when the U.S. SEC announced a Commission Guidance Regarding 

Disclosure Related to Climate Change (Release Nos. 33-9106; 34-61469; FR-82, 

abbreviated as SEC 2010 Guidance) to address the climate change concerns on 

February 8, 2010. This study is trying to answer the questions: (1) which firm and 

industry factors impact the adoption of SEC 2010 Guidance, and (2) what is the 

impact of SEC 2010 Guidance on firms’ reporting and performance? 

 

This study investigates the above research questions by comparing Climate Change 

Disclosure firms and Non-Disclosure firms and between the period before and after 

the effective date of SEC 2010 Guidance. The paired-sample research design and 

alternative measures of variable are also considered to serve as sensitive tests in order 

to verify the conclusion drawn in the main tests.   

 

In term of the economic determinants of climate change disclosure, the empirical 

evidences suggest that large, profitable or highly leveraged firms, and those in the 

environmental sensitive industries are more likely to report climate change 

information in their 10-K forms to SEC.  

 

After SEC 2010 Guidance is effective, more median and small firms start to report 

climate change information in their 10-K filings to SEC. This implies that SEC 2010 
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Guidance promotes climate change information disclosure for all firms regardless of 

size and that the effect of the promotion is prominent for median or small size firms. 

Further, the analysis results suggest that more firms from non-environmental sensitive 

industries also begin disclosing climate change issues after February 8, 2010.  

 

As stakeholder theory, legitimacy theory, and signaling theory predicted, climate 

change disclosure is positively associated with firms’ stock return and environmental 

strength/concern. The analysis does not prove H7 of this paper, which states that 

climate change disclosure lowers the cost of debt. The empirical evidences indicate 

that the context of disclosures and environmental performance do matter when 

investors decide the cost of borrowing. In another test, this study finds that climate 

change strength lowers the cost of debt and climate change concern increases the cost 

of debt.    

 

This study also observes that firms with high climate change concerns are more likely 

to disclose climate change information after the SEC 2010 Guidance effective than 

before. Further, this study suggests that SEC 2010 Guidance does not have an adverse 

effect on firms’ overall environmental disclosure and corporate social responsibility 

disclosure as the opponents of SEC 2010 Guidance claim.  

 

By incorporating financial data from COMPUSTAT and CSR indexes from KLD 

STATS and covering time frame between 2007 and 2012, this work provides 

empirical evidence for various capital market participants, such as SEC, about 

justifying the requirement on climate change disclosure and evaluating the 

effectiveness and impact of 2010 SEC Guidance on firms’ 10-K reporting. In addition, 

this study contributes to accounting literature by identifying underlying reasons 

behind corporate climate change disclosure.  

 

The findings from current study are subject to two major limitations. First, this study 

only differentiates the firms who submitted climate change disclosures and those who 
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did not. The contents of disclosure have not been investigated among the disclosure 

firms. Since the contents of climate change disclosure are believed to be important for 

investors, they should be examined. Second, this study investigates the consequences 

of climate change disclosure. Due to the intrinsic complexity and inner correlation, 

endogenous issue is one of the concerns of this study. By using time-lagged variables, 

paired sample, and switching regression method, this study has attempted to mitigate 

such a problem.   
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APPENDIX A: HISTORY OF REGULATIONS AND RULES 

WHICH HAVE IMPLICATION ON THE 

ENVIRONMENTAL DISCLOSURE 

 

Date Agency Regulation   

1972 SEC Regulation S-X:Form and Content of and Requirements for Financial 

Statements, Securities Act of 1933, Securities Exchange Act of 1934, Public 

Utility Holding Company Act of 1935, Investment Company Act of 1940, 

Investment Advisers Act of 1940 and Energy Policy and Conservation Act of 

1975,37 Fed. Reg. 14592, codified at 17 C.F.R. Part 210.b. 

 

1975 FASB Statement of Financial Accounting Standards No. 5: Accounting for 

Contingencies. Norwalk, CT: 1975. 

 

1976 FASB Interpretation No. 14: Reasonable Estimation of the Amount of a Loss: An 

Interpretation of FASB Statement No. 5. Norwalk, CT: 1976. 

 

1982 SEC Regulation S-K: Standard Instructions for Filing Forms under Securities Act of 

1933, Securities Exchange Act of 1934 and Energy Policy and Conservation Act 

of 1975, 47 Fed. Reg. 11401, codified at 17 C.F.R. Part 229. 

 

1989 SEC SEC Interpretation: Management’s Discussion and Analysis of Financial 

Condition and Results of Operations; Certain Investment Company Disclosures 

[Release Nos. 33-6835; 34-26831; IC-16961; FR-36], 54 Fed. Reg. 22427. 

 

1990 FASB Emerging Issues Task Force 90-8: Capitalization of Costs to Treat 

Environmental Contamination. Norwalk, CT: 1990. 

 

1992 FASB Interpretation No. 39: Offsetting of Amounts Related to Certain Contracts: An 

Interpretation of Accounting Principles Board (APB) Opinion No. 10 and 

Financial Accounting Standards Board Statement No. 105. Norwalk, CT: 1992. 

 

1993 FASB Emerging Issues Task Force 93-5: Accounting for Environmental Liabilities. 

Norwalk, CT: 1993. 

 

1993 SEC Staff Accounting Bulletin No. 92, Topic 5.Y: Accounting Disclosures Relating 

to Loss Contingencies, 58 Fed. Reg. 32843. Staff Accounting Bulletin No. 103 

(listed below) amended SAB 92. 



81 

 

 

1994 AICPA Statement of Position 94-6: Disclosure of Certain Significant Risks and 

Uncertainties. New York, NY: 1994. 

 

1996 AICPA Statement of Position 96-1: Environmental Remediation Liabilities. New York, 

NY: 1996. 

 

1999 SEC Staff Accounting Bulletin No. 99: Materiality, 64 Fed. Reg. 45150. 

 

2001 FASB Statement of Financial Accounting Standards No. 143: Accounting for Asset 

Retirement Obligations. Norwalk, CT: 2001. 

 

2001 FASB Statement of Financial Accounting Standards No. 144: Accounting for the 

Impairment or Disposal of Long-Lived Assets. Norwalk, CT: 2001. 

 

2001 SEC Action: Cautionary Advice Regarding Disclosure About Critical Accounting 

Policies [Release Nos. 33-8040; 34-45149; FR-60], 66 Fed. Reg. 65013. 

 

2002 SEC Commission Statement about Management’s Discussion and Analysis of 

Financial Condition and Results of Operations [Release Nos. 33–8056; 

34–45321; FR–61], 67 Fed. Reg. 3746. 

 

2003 SEC Commission Guidance Regarding Management’s Discussion and Analysis of 

Financial Condition and Results of Operations [Release Nos. 33–8350; 

34–48960; FR–72], 68 Fed. Reg. 75056. 

 

2003 SEC Staff Accounting Bulletin No. 103: Update of Codification of Staff Accounting 

Bulletins, 68 Fed. Reg. 26840. 

 

2006 FASB Financial Accounting Standard No. 157 – Fair Value. 

 

2007 FASB Financial Accounting Standard No. 141R – Liability Recognition upon 

Business Combination. 

 

2010 SEC Release Nos. 33–9106; 34–61469; FR–82: Commission Guidance Regarding 

Disclosure Related to Climate Change. 

 

Main Source: GAO report 04-808 (http://www.gao.gov/products/GAO-04-808, Appendix II, page 44) 

http://www.gao.gov/products/GAO-04-808
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APPENDIX B. EXAMPLES OF CLIMATE CHANGE 

DISCLOSURE IN 10-K FORMS 

 

Example (a): Impact of newly developed or updated climate change legislation and 

regulation 

 

SILVER FALCON MINING, INC. 

 

REPORT PERIOD: December 31, 2012 

SEC FILE NUMBER: 000-53765 

 

Item 1. Business. 

… 

Operational Risks 

  

Mining involves a high degree of risk, which a combination of experience, knowledge 

and careful evaluation may not be able to overcome. Mining involves the risk that fires, 

shaft collapses, flooding, equipment failure, human error and other circumstances may 

cause significant injury to persons or property, and may affect our ability to extract 

mined ore from our properties without significant additional capital expenditures. In 

such event, substantial liabilities to third parties or governmental entities may be 

incurred, the satisfaction of which could substantially reduce available cash and 

possibly result in loss of our leased mining properties. Such hazards may also cause 

damage to or destruction of our mine shafts, producing formations, production facilities, 
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storage and transportation facilities, or other processing facilities. We will not insure 

fully against all risks associated with our business either because such insurance is not 

available or because we believe the premium costs are prohibitive. A loss not fully 

covered by insurance could have a materially adverse effect on our financial position 

and results of operations. For further discussion on risks see "Risk Factors" below. 

Regulation 

Our business is subject to extensive U.S., federal, state and local laws and regulations 

governing development, production, labor standards, occupational health, waste 

disposal, use of toxic substances, environmental regulations, mine safety and other 

matters relating to the resource industry. Most of the extraction operations require 

permits or authorizations from federal, state or local agencies. We are responsible for 

compliance with all applicable laws and regulations under the terms of our lease with 

GoldLand. We are at present fully permitted both at the mill site and at the Sinker 

Tunnel complex, but the denial or vacating of permits needed by us could have a 

material adverse effect on our revenues. In view of the many uncertainties with respect 

to current and future laws and regulations, we cannot predict the overall effect of such 

laws and regulations on our future revenues. We are subject to the Mine Safety and 

Health Act of 1977, which is administered by the Federal Mine Safety and Health 

Administration ("MSHA"). MSHA has the power to make routine surprise inspections. 

In the event MSHA finds that our operations contravene mine safety regulations, 

MSHA has the power to issue orders requiring that we remedy the violation, closing our 

mine or mill until the remedy is implemented, and imposing fines for violations, among 

other things. To the extent that federal or state environmental or mine safety regulatory 

agencies order certain of our sites to be temporarily or permanently closed, such order 

would have a material adverse effect on our cash flows, results of operations, or 

financial condition. In addition to existing regulatory requirements, legislation and 

regulations may be adopted or permit limits reduced at any time that result in additional 

operating expense, capital expenditures or restrictions and delays in the mining, 

production or development of our properties. Mining accidents and fatalities, whether 
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or not at our mines or related to gold and silver mining, may increase the likelihood of 

additional regulation or changes in law. Legislative and regulatory measures to 

address climate change and greenhouse gas emissions are in various phases of 

consideration. If adopted, such measures could increase our cost of environmental 

compliance and also delay or otherwise negatively affect efforts to obtain permits and 

other regulatory approvals with regard to existing and new facilities. Proposed 

measures could also result in increased cost of fuel and other consumables used at our 

operations if we are unable to regularly access utility power. Climate 

change legislation may also affect our metallurgical operations to the extent that they 

burn fossil fuels, resulting in increased costs to us, and may affect the market for the 

metals we produce with effects on prices that are not possible for us to predict. 

 

…… 
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Example (b): Impact of international accords on climate change 

 

 

AMERICAN MIDSTREAM PARTNERS, LP 

 

REPORT PERIOD: December 31, 2012 

SEC FILE NUMBER: 001-35257 

 

 

Item 1A 

  

… We own and operate an acid gas disposal well in Wayne County, Mississippi as part 

of our Bazor Ridge gas treating facilities. This well takes a combination of hydrogen 

sulfide and carbon dioxide recovered from the raw field natural gas feeding the Bazor 

Ridge Gas plant and injects it into an underground formation permitted for this purpose. 

The well received an Underground Injection Control (UIC) Class 2 permit through the 

Mississippi state oil and gas board in 1999. As part of our permit requirements, we 

perform regular inspection, maintenance and reporting to the state on the condition and 

operations of this well which is adjacent to our processing plant. We believe that our 

facilities will not be materially adversely affected by such requirements. Endangered 

Species The Endangered Species Act (ESA), restricts activities that may affect 

endangered or threatened species or their habitats. While some of our pipelines may be 

located in areas that are designated as habitats for endangered or threatened species, we 

believe that we are in substantial compliance with the ESA. However, the designation 

of previously unidentified endangered or threatened species could cause us to incur 

additional costs or become subject to operating restrictions or bans in the affected states. 

National Environmental Policy Act The National Environmental Policy Act (NEPA), 

establishes a national environmental policy and goals for the protection, maintenance, 

and enhancement of the environment and provides a process for implementing these 
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goals within federal agencies. A major federal agency action having the potential to 

significantly impact the environment requires review under NEPA and, as a result, 

many activities requiring FERC approval must undergo NEPA review. Many of our 

activities are covered under categorical exclusions which results in a shorter NEPA 

review process. The Council on Environmental Quality has announced an intention to 

reinvigorate NEPA reviews which may result in longer review processes that could 

lead to delays and increased costs that could materially adversely affect our revenues 

and results of operations. Climate Change Recent scientific studies have suggested 

that emissions of certain gases, commonly referred to as greenhouse gases (GHG) and 

including carbon dioxide and methane, may be contributing to warming of the Earths 

atmosphere. In response to the scientific studies, international negotiations to 

address climate change have occurred. The United Nations Framework Convention 

on Climate Change, also known as the Kyoto Protocol, became effective on February 

16, 2005 as a result of these negotiations, but the United States did not ratify the Kyoto 

Protocol. At the end of 2009, an international conference to develop a successor to the 

Kyoto Protocol issued a document known as the Copenhagen Accord. Pursuant to the 

Copenhagen Accord, the United States submitted a greenhouse gas emission reduction 

target of 17 percent compared to 2005 levels. We continue to monitor the 

international efforts to address climate change. Their effect on our operations 

cannot be determined with any certainty at this time. In the U.S., legislative and 

regulatory initiatives are underway to limit GHG emissions. The U.S. Congress has 

considered legislation that would control GHG emissions through a cap and trade 

program and several states have already implemented programs to reduce GHG 

emissions. The U.S. Supreme Court determined that GHG emissions fall within the 

federal Clean Air Act (CAA), definition of an air pollutant, and in response the EPA 

promulgated an endangerment finding paving the way for regulation of GHG emissions 

under the CAA. In 2010, the EPA issued a final rule, known as the Tailoring Rule, that 

makes certain large stationary sources and modification projects subject to permitting 

requirements for greenhouse gas emissions under the Clean Air Act. In addition, on 

September 2009, the EPA issued a final rule requiring the reporting of GHGs from 
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specified large GHG emission sources in the U.S. beginning in 2011 for emissions in 

2010. Our Bazor Ridge and Chatom systems are currently required to and have reported 

under this rule in 2012 and 2011. On November 30, 2010, the EPA published a final 

rule expanding its existing GHG emissions reporting to include onshore and offshore 

oil and natural gas systems beginning in 2012. We timely filed emissions reports for our 

Bazor Ridge and Chatom systems. Because regulation of GHG emissions is relatively 

new, further regulatory, legislative and judicial developments are likely to occur. Such 

developments may affect how these GHG initiatives will impact us. Due to the 

uncertainties surrounding the regulation of and other risks associated with GHG 

emissions, we cannot predict the financial impact of related developments on us. 

Legislation or regulations that may be adopted to address climate change could also 

affect the markets for our products by making our products more or less desirable than 

competing sources of energy. To the extent that our products are competing with higher 

greenhouse gas emitting energy sources such as coal, our products would become more 

desirable in the market with more stringent. 

…… 
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Example (c): Indirect consequences of regulations or business trends resulted from 

climate change 

 

 

BAKERCORP INTERNATIONAL, INC. 

 

REPORT PERIOD: January 31, 2013 

SEC FILE NUMBER: 333-181780 

 

 

Item 1 

Environmental, Health, and Safety 

Our operations are subject to numerous federal, state, local, foreign and provincial laws 

and regulations governing environmental protection, transportation, and occupational 

health and safety matters. These laws regulate such issues as wastewater, storm water, 

air quality and the management, storage and disposal of, or exposure to, hazardous 

substances and hazardous and solid wastes. Although we may not be, at all times, in 

compliance with all such requirements, we are not aware of any pending environmental 

compliance or remediation matters that are reasonably likely to have a material effect 

on our business, financial position or results of operations. However, the failure by us to 

comply with applicable environmental, health and safety requirements could result in 

fines, penalties, enforcement actions, third party claims, damage to property or natural 

resources and personal injury… 

… 

Additional regulations that affect transportation are proposed from time to time, 

including energy efficiency standards for vehicles and emissions standards for 

greenhouse gases, which may impact our capital expenditure costs and operational 

costs. On September 15, 2011, the National Highway Traffic Safety Administration 
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published its final rule on greenhouse gas emissions and fuel efficiency standards for 

medium- and heavy-duty trucks effective for model year 2014 that will require 

significant reductions, ranging from between 10% and 20%, in fuel consumption and 

greenhouse gas emissions by model year 2018. The new standards are tailored to each 

of three regulatory categories of heavy duty vehicles: (1) combination tractors 

(semi-trucks or big rigs); (2) heavy duty pickup trucks and vans; and (3) vocational 

vehicles (delivery trucks, garbage trucks, buses, etc.). We believe we may see an 

impact in both our truck purchase and maintenance costs since categories (1) and (2) 

represent a part of our fleet of vehicles used in conjunction with our business. We 

cannot predict whether, or in what form, any legislative or regulatory changes 

applicable to our trucking operations may be enacted and, accordingly, further 

developments in this area could have an effect on our results of operations or cash 

flows. Climate change and its association with the emission of GHGs, is receiving 

increased attention from the scientific and political communities. Certain states and 

regions have adopted or are considering legislation or regulation imposing overall caps 

or taxes on greenhouse gas emissions from certain sectors or facility categories or 

mandating the increased use of electricity from renewable energy sources. Similar 

legislation has been proposed at the federal level. On December 15, 2009, the EPA 

published its findings that emissions of carbon dioxide, methane, and other GHGs 

present an endangerment to public health and the environment because emissions of 

such gases are, according to the EPA, contributing to the warming of the earth's 

atmosphere and other climate changes. These findings allow the EPA to adopt and 

implement regulations that would restrict emissions of GHGs under existing provisions 

of the federal Clean Air Act. The EPA has adopted regulations that would require a 

reduction in emissions of GHGs from motor vehicles and could trigger permit review 

for GHGs from certain stationary sources. Pursuant to two proposed settlement 

agreements it entered into in December, 2010, the EPA published a proposed rule on 

April 13, 2012 addressing greenhouse gas emissions from certain newly built fossil 

fuel-fired power plants and intends to issue a rule that will address petroleum refineries 

at some later date. Pursuant to these settlement agreements, the EPA may also impose 
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greenhouse gas emissions rules on existing fossil fuel-fired power plants at a later date. 

In addition, on November 30, 2010, the EPA published a final rule to expand its 

existing GHG reporting rule to include onshore oil and natural gas production, 

processing, transmission, storage, and distribution facilities. These actions could 

increase the costs of operating our businesses, reduce the demand for our products 

and services, and impact the prices we charge our customers, any or all of which could 

adversely affect our results of operations. In particular, a large portion of our revenue is 

generated by customers in the oil and gas exploration and refinery industries; 

accordingly, any regulatory changes that reduce or increase the cost of the exploration 

for or refining of petroleum products could materially adversely affect our revenue.   

… 

 

Item 1A: 

Climate change, climate change regulations and greenhouse effects may 

materially adversely impact our operations and markets. 

Climate change and its association with the emission of GHGs is receiving increased 

attention from the scientific and political communities. Certain states and regions have 

adopted or are considering legislation or regulation imposing overall caps or taxes on 

greenhouse gas emissions from certain sectors or facility categories or mandating the 

increased use of electricity from renewable energy sources. Similar legislation has been 

proposed at the federal level. On December 15, 2009, the EPA published its findings 

that emissions of carbon dioxide, methane and other GHGs present an endangerment to 

public health and the environment because emissions of such gases are, according to 

the EPA, contributing to the warming of the earth's atmosphere and other climate 

changes. These findings allow the EPA to adopt and implement regulations that would 

restrict emissions of GHGs under existing provisions of the federal Clean Air Act. The 

EPA has adopted regulations that would require a reduction in emissions of GHGs from 

motor vehicles and could trigger permit review for GHGs from certain stationary 

sources. Pursuant to two proposed settlement agreements dated December 23, 2010, the 
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EPA published a proposed rule on April 13, 2012 addressing greenhouse gas emissions 

from certain newly built fossil fuel-fired power plants and intends to issue a rule that 

will address petroleum refineries at some later date. Pursuant to these settlement 

agreements, EPA may also impose greenhouse gas emissions rules on existing fossil 

fuel-fired power plants at a later date. In addition, on November 30, 2010, the EPA 

published a final rule to expand its existing GHG reporting rule to include onshore oil 

and natural gas production, processing, transmission, storage and distribution facilities. 

These actions could increase the costs of operating our businesses, reduce the 

demand for our products and services and impact the prices we charge our 

customers, any or all of which could adversely affect our results of operations. In 

particular, a large portion of our revenue is generated by customers in the oil and gas 

exploration and refinery industries; accordingly, any regulatory changes that reduce, or 

increase the cost of, the exploration for or refining of petroleum products could 

materially adversely affect our revenue. 

……
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Example (d): Physical impacts of climate change 

 

SINO AGRO FOOD, INC. 

 

REPORT PERIOD: December 31, 2012 

SEC FILE NUMBER: 000-54191 

… 

 

Risks Related to our Industry 

Our agricultural assets are situated in three provinces in China and crop disease, severe 

weather, natural disasters and other conditions affecting the environment, including the 

effects of climate change, could result in substantial losses and weaken our financial 

condition. Our agricultural operations are situated in Qinghai Province, Hunan and 

Guangdong Province. Qinghai Province in particular is subject to occasional periods of 

drought. Crops require water in different quantities at different times during the growth 

cycle. The limited water resource at any given point can adversely impact production. 

In Qinghai our cropping and pasture land presently comprises over 5,000 acres, an area 

too big and too costly to afford drip irrigation systems for our crops. In Hunan, the 

district of Linli where we have over 300 acres of crop and pasture land may from time 

to time be subject to flooding that could affect our agriculture production. In Enping, 

Guangdong, our HU Plants are very susceptible to dry and wet seasonal variation that 

could also affect our agriculture production. Crop disease, severe weather conditions, 

such as floods, droughts, windstorms and hurricanes, and natural disasters, may 

adversely affect our supply of one or more products, reduce our sales volumes, increase 

our unit production costs or prevent or impair our ability to ship products as planned. 

Since a significant portion of our costs are fixed and contracted in advance of each 

operating year, volume declines due to production interruptions or other factors could 

result in increases in unit production costs, which could result in substantial losses and 

weaken our financial condition. We may experience crop disease, insect infestation, 
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severe weather and other adverse environmental conditions from time to time. Severe 

weather conditions may occur with higher frequency or may be less predictable in 

the future due to the effects of climate change. 

…… 
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FIGURES 

Figure 1. Global Average Temperature 

 

 

 

 

This image shows the instrumental record of global average temperatures as compiled 

by the NASA's Goddard Institute for Space Studies. The zero on this figure is the 

mean temperature from 1961-1990. The graph shows an overall long-term warming 

trend. This figure was originally prepared by Robert A. Rohde from publicly available 

data and is incorporated into the Global Warming Art project (Source: 

http://data.giss.nasa.gov/gistemp/graphs/). 

 

http://upload.wikimedia.org/wikipedia/commons/7/75/Instrumental_Temperature_Record_(NASA).svg
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Figure 2. Seasonally adjusted CO2 Concentration 

 

  

 

Seasonally adjusted CO2 concentration measured by Mauna Loa Observatory, Hawaii, 

Source: Scripps CO2 Program, NOAA. 
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Figure 3. Global Economics Impact of Climate Change 

 

 
 

 

Above figure shows various estimates of the global economic impact of climate 

change, expressed as the welfare-equivalent income gain or loss, as a function of the 

increase in global mean temperature relative to today (Source: Tol, 2009, Figure 1, p. 

35). 
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Figure 4. The Change of Climate Change Disclosure Firm Size 

 

 

 

Above figure illustrates the change of firm size for climate change reporting firm 

before and after February 8, 2010. 
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TABLES 

Table 1. Descriptive and Correlation Analysis of Sample 

 

Panel A. Descriptive statistics of reporting sample and non-reporting sample: 

 

     Reporting sample     Non-reporting sample 

Variables N Mean Std. Dev Median N Mean Std. Dev Median 

STOCK_RET 1473 0.2719 0.6680 0.1421 8412 0.1337 0.6157 0.0405 

COD 691 10.5427 3.4413 11.0000 2493 11.0285 3.1725 12.0000 

CSR_TOTALL 1496 -0.0617 0.4672 -0.1429 8577 -0.0911 0.3526 -0.1429 

ENV_TOTALL 1496 0.0261 1.1942 0.0000 8577 0.0946 0.7168 0.0000 

ENV_STR 1496 0.5682 1.0692 0.0000 8577 0.2336 0.6907 0.0000 

ENV_CON 1496 0.5421 1.0311 0.0000 8577 0.1391 0.4902 0.0000 

CLIMATE CHANGE_STR 1440 0.1757 0.3807 0.0000 8305 0.0589 0.2354 0.0000 

CLIMATE CHANGE_CON 1496 0.1551 0.3621 0.0000 8577 0.0308 0.1727 0.0000 

CCDAGA 1496 0.8362 0.3702 1.0000 8577 0.4722 0.4993 0.0000 

SIZE 1496 7.4424 1.8543 7.3864 8577 6.5331 1.8336 6.5705 

ENV_SEN 1496 0.3656 0.4818 0.0000 8577 0.1954 0.3965 0.0000 

ROE 1496 0.0046 0.2118 0.0504 8577 -0.0274 0.2562 0.0411 

LEV 1496 0.2265 0.1782 0.2104 8577 0.1695 0.1949 0.1134 

MTB 1496 1.6129 0.8472 1.3885 8577 2.0099 1.3567 1.5482 
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Panel B: Descriptive statistics of reporting sample and control sample: 

    Reporting sample     Control sample 

Variables N Mean Std. Dev Median N Mean Std. Dev Median 

STOCK_RET 1473 0.2719 0.6680 0.1421 6850 0.1469 0.6248 0.0480 

COD 691 10.5427 3.4413 11.0000 1752 11.1553 3.1651 12.0000 

CSR_TOTALL 1496 -0.0617 0.4672 -0.1429 6991 -0.0894 0.3336 -0.1429 

ENV_TOTALL 1496 0.0261 1.1942 0.0000 6991 0.1173 0.6249 0.0000 

ENV_STR 1496 0.5682 1.0692 0.0000 6991 0.1947 0.6245 0.0000 

ENV_CON 1496 0.5421 1.0311 0.0000 6991 0.0774 0.3563 0.0000 

CLIMATE CHANGE_STR 1440 0.1757 0.3807 0.0000 6735 0.0509 0.2199 0.0000 

CLIMATE CHANGE_CON 1496 0.1551 0.3621 0.0000 6991 0.0133 0.1146 0.0000 

CCDAGA 1496 0.8362 0.3702 1.0000 6991 0.4975 0.5000 0.0000 

SIZE 1496 7.4424 1.8543 7.3864 6991 6.3441 1.8011 6.4021 

ENV_SEN 1496 0.3656 0.4818 0.0000 6991 0.1688 0.3746 0.0000 

ROE 1496 0.0046 0.2118 0.0504 6991 -0.0284 0.2471 0.0379 

LEV 1496 0.2265 0.1782 0.2104 6991 0.1594 0.1970 0.0880 

MTB 1496 1.6129 0.8472 1.3885 6991 2.0940 1.4233 1.6050 
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Panel C: Pearson correlation coefficient between variables from full sample in analysis: 

 

  (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) 

(1) STOCK_RET 0.1048 -0.0213 -0.0217 -0.0185 0.0054 -0.0062 0.0145 0.0787 -0.0498 0.0331 0.1919 -0.0175 0.2743 

(2) COD 1.0000 -0.3462 -0.2261 -0.4614 -0.2544 -0.3991 0.0065 -0.0619 -0.6405 -0.0755 -0.2740 0.4690 -0.3480 

(3) CSR_TOTAL  1.0000 0.6173 0.5608 -0.1080 0.4892 -0.1336 0.0281 0.2234 -0.0309 0.0498 -0.0242 0.0657 

(4) ENV_TOTAL   1.0000 0.6919 -0.4437 0.5348 -0.3380 -0.0302 0.1389 -0.0827 0.0511 -0.0091 0.0508 

(5) ENV_STR   1.0000 0.3401 0.7728 0.0738 0.1549 0.4312 0.0350 0.0682 0.0566 -0.0322 

(6) ENV_CON    1.0000 0.2624 0.5319 0.2316 0.3543 0.1512 0.0182 0.0821 -0.1061 

(7) CLIMATE CHANGE_STR     1.0000 0.0869 0.1563 0.3507 0.0357 0.0493 0.0415 -0.0041 

(8) CLIMATE CHANGE_CON      1.0000 0.2043 0.1396 0.1256 -0.0111 0.0610 -0.0815 

(9) CCD        1.0000 0.1734 0.14598 0.04548 0.1047 -0.1085 

(10) SIZE         1.0000 -0.1875 0.1772 0.2241 -0.2998 

(11) ENV_SEN          1.0000 -0.0540 0.0806 0.1269 

(12) ROE           1.0000 -0.1395 0.0795 

(13) LEV            1.0000 -0.1816 

(14) MTB                         1.0000 
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Table 2. Determinants of Climate Change Disclosure Analysis 

 

Panel A. Difference test on mean (t-test) and median (Wilcoxon test) / Descriptive 

Analysis: 

 

  

Climate Change 

Reporting firm-year 

Obs. (1,496) 

Climate Change 

Non-Reporting 

Firm-Year Obs. 

(8,577) Difference Test 

Variable Mean Median Mean Median 

t-test 

P-value 

Wilcoxon 

p-value 

SIZE 7.4424 7.3864 6.5331 6.5705 <0.0001 <0.0001 

ENV_SEN 0.3656 0.0000 0.19541 0.0000 <0.0001 <0.0001 

ROE 0.0046 0.0504 -0.0274 0.0411 <0.0001 <0.0001 

LEV 0.2265 0.2104 0.16953 0.1134 <0.0001 <0.0001 

MTB 1.6129 1.3885 2.00991 1.5482 <0.0001 <0.0001 

 

 

 

Panel B. Logistic Regression on CCD based on model (1) in Chapter 4, Section 4.1.7: 

 

  Coefficient Pr>Chi-sq 

Intercept -16.1788 0.9561 

SIZE 0.2712 <.0001 

ENV_SEN 0.6866 0.0349 

ROE 0.4683 0.0031 

LEV 0.6021 0.0019 

MTB -0.1334 0.0002 

   Year Fixed Effect 

 

Yes 

Industry  Fixed Effect Yes 

   R2 

 

0.1737 

N   10,073 
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Table 3. The Tests of the Impact of SEC 2010 Guidance on the Determinants of 

Climate Change Disclosure 
 

Panel A. Chow Test for structural change on SEC 2010 Guidance effective date: 

 

Structural Change Chow Test 

Break Point F Value Pr > F 

500 0.61 0.9956 

1000 0.96 0.5764 

4000 7.35 <.0001 

4500 15.19 <.0001 

4772 27.53 <.0001 

4773 27.56 <.0001 

4774 27.42 <.0001 

5000 4.08 <.0001 

9000 1.73 0.0002 

10000 1.34 0.0332 

 

 

Panel B. Difference test on mean (t-test) and median (Wilcoxon test) / Descriptive 

Analysis for reporting sample and non-reporting firm sample: 

 

Reporting Sample CCDAGA=0 (n=245) 

CCDAGA=1 

(n=1251) Difference Test 

Variable Mean Median Mean Median 

t-test 

p-value 

Wilcoxon 

p-value 

SIZE 7.8408 7.9890 7.3644 7.3047 0.0002 <0.0001 

ENV_SEN 0.4980 0.0000 0.3397 0.0000 <0.0001 <0.0001 

ROE -0.0348 0.0567 0.0123 0.0498 0.0014 0.0372 

LEV 0.2343 0.2226 0.2250 0.2061 0.4567 0.1451 

MTB 1.5383 1.3004 1.6275 1.4043 0.1206 0.0317 

       Non-Reporting Firms 

Sample CCDAGA=0 (n=3513) 

CCDAGA=1 

(n=3478) Difference Test 

Variable Mean Median Mean Median 

t-test 

p-value 

Wilcoxon 

p-value 

SIZE 6.3327 6.3849 6.3555 6.4247 0.5966 0.1821 

ENV_SEN 0.1628 0.0000 0.1748 0.0000 0.1809 0.1809 

ROE -0.0556 0.0349 -0.0010 0.0407 <0.0001 <0.0001 

LEV 0.1619 0.0877 0.1569 0.0887 0.2905 0.2136 

MTB 2.0437 1.5929 2.1448 1.6192 0.0030 0.0036 
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Panel C. Logistic Regression on CCD based on model (2) in Chapter 4, Section 4.1.7: 

 

DV: CCD   

  Coefficient Pr>Chi-sq 

Intercept -35.2602 0.9009 

CCDAGA 19.6110 0.8096 

SIZE 0.4007 <.0001 

ENV_SEN 1.1660 0.0013 

ROE 0.2158 0.3607 

LEV 0.4371 0.3287 

MTB -0.1274 0.1595 

CCDAGA*SIZE -0.1480 0.0029 

CCDAGA*ENV_SEN -0.7973 <.0001 

CCDAGA*ROE 0.0908 0.7889 

CCDAGA*LEV 0.1502 0.7619 

CCDAGA*MTB -0.0296 0.7640 

   Year Fixed Effect 

 

Yes 

Industry  Fixed Effect Yes 

   R2 

 

0.2513 

N   10,073 
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Table 4. Regression Results on the Association of Stock Return and Firm Climate 

Change Reporting 

     Coefficient Pr> t 

INTERCEPT 0.2351 0.0061 

CCD 0.0332 0.0389 

IB -0.6937 <.0001 

IB_CHG 0.0407 0.5224 

BV -0.0018 0.0020 

   Firm Cluster 

 

Yes 

Year and Industry Fixed Effect 

 

Yes 

   R2 

 

0.2306 

N   7,724 

 



105 

 

 

Table 5. Regression Results on the Association of Firm Cost Of Debt and Firm 

Climate Change Reporting 

 

DV: COD (t+1) 

  
  Coefficient Pr> t 

INTERCEPT 14.6967 <.0001 

CCD 0.1357 0.4175 

LOGASSET -1.4223 <.0001 

LEV 5.5746 <.0001 

AGE 0.0147 0.6942 

COVER -0.0007 0.4717 

   Firm Cluster 

 

Yes 

Year and Industry Fixed Effect 

 

Yes 

   R2 

 

0.5812 

N   2,457 
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Table 6. Regression Results on the Association of Firm Cost Of Debt and Firm 

Climate Change Strength and Concern 

Model Model (4a) Model (4b) Model (4c) 

  Coefficient 
              

Pr>t 
Coefficient 

          

Pr>t 
Coefficient 

         

Pr>t 

INTERCEPT 14.9880 <.0001 15.5498 <.0001 15.2227 <.0001 

CLIMATE CHANGE_STR -0.8227 <.0001     -0.8440 <.0001 

CLIMATE CHANGE_CON 

 

  0.5167 0.0737 0.5715 0.0449 

LOGASSET -1.3034 <.0001 -1.4259 <.0001 -1.3204 <.0001 

LEV 5.4025 <.0001 5.4272 <.0001 5.3989 <.0001 

AGE -0.0016 0.9603 -0.0113 0.7257 -0.0032 0.9193 

COVER -0.0008 0.4023 -0.0009 0.3986 -0.0008 0.4066 

 
 

      

  Firm Cluster 

 

Yes   Yes 

 

Yes 

Year and Industry Fixed 

Effect  
Yes 

  
Yes 

 

Yes 

  

      

  Adj. R2 

 

0.593   0.5884 

 

0.5946 

N   2,897   2,897   2,897 
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Table 7. Regression Results on the Association of Firm Environmental Performance 

and Firm Climate Change Reporting Decision 

 

Dependent Variable: ENV_STR ENV_CON 

  Coefficient Pr > t Coefficient Pr >t 

INTERCEPT -1.6682 <.0001 -0.6714 <.0001 

CCD 0.1890 0.0003 0.1452 0.0014 

LOGASSET 0.2962 <.0001 0.1286 <.0001 

ROA -0.1183 0.1556 -0.1219 0.0312 

CF -0.1144 0.1569 -0.1377 0.0131 

LEV -0.3485 <.0001 -0.2207 0.0001 

RDIN 0.0408 0.7502 -0.3258 0.0001 

SALE_GROWTH -0.0375 0.0224 -0.0296 0.0093 

EV 0.0211 <.0001 0.0019 0.5004 

NEW -0.4814 <.0001 -0.3208 <.0001 

CAPIN 1.1477 <.0001 0.5102 0.0173 

 
 

  

  Firm Cluster 

 

Yes 

 

Yes 

Year Fixed Effect Yes 

 

Yes 

Industry  Fixed Effect Yes 

 

Yes 

  

  

  Adj. R2 

 

0.3614 

 

0.3445 

N   6,604   6,604 
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Table 8. Regression Results on the Impact of SEC 2010 Guidance on Economic 

Consequences of Climate Change Disclosure 

 

 

DV:CCDAGA Reporting Sample Non-reporting Firms 

  Coefficient Pr >t Coefficient Pr >t 

Intercept 13.3774 0.7868 24.0103 0.8917 

CLIMATE CHANGE_CON 1.9486 0.0956 -0.3735 0.7841 

SIZE -0.2882 0.0492 -0.0686 0.6247 

ENV_SEN 2.1188 0.9913 -1.0253 0.9954 

ROE 2.0323 0.1227 0.7126 0.3768 

LEV 2.5711 0.1544 -0.6227 0.5959 

MTB -0.0624 0.8521 0.3144 0.1587 

  

  

  Firm Cluster Yes  Yes 

Year Fixed Effect Yes 

 

Yes 

Industry  Fixed Effect Yes 

 

Yes 

  

  

  Adj. R2 

 

0.5503 

 

0.7416 

N   1,496   6,991 
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Table 9. Regression Results on Impact of SEC 2010 Guidance on Environmental and 

CSR Reporting For CCD Firms 

 

Dependent Variable: ENV_TOTAL CSR_TOTAL 

  Coefficient Pr Coefficient Pr 

Intercept -0.2856 0.4241 -0.5512 0.0009 

CCDAGA -0.0954 0.6618 -0.0957 0.3017 

SIZE 0.0857 0.0122 0.0878 <.0001 

ENV_SEN 0.3509 0.4598 0.0462 0.8120 

ROE -0.1562 0.1978 -0.0928 0.0293 

LEV 0.2067 0.3085 -0.0647 0.4210 

MTB 0.1587 <.0001 0.0781 <.0001 

  
  

  
Firm Cluster 

 

Yes 

 

Yes 

Year Fixed Effect Yes 

 

Yes 

Industry  Fixed Effect Yes 

 

Yes 

  

  

  Adj. R2 

 

0.2691 

 

0.2436 

N   1,496   1,496 
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Table 10. Difference Test on Mean (t-test) and Median (Wilcoxon test) / Descriptive 

Analysis 

 

 

  
Reporting Sample 

(1,099 obs.) 

Matched Sample  

(1,099 obs.) 
Difference Test 

Variable Mean Median Mean Median t-test p-value 
Wilcoxon 

p-value 

SIZE 7.5495 7.5148 7.2431 7.2781 <0.0001 <0.0001 

ENV_SEN 0.2584 0.0000 0.2484 0.0000 0.5898 0.5897 

ROE 0.0206 0.0531 0.0089 0.0484 0.0762 0.0056 

LEV 0.2116 0.1918 0.1988 0.1731 0.0918 0.0121 

MTB 1.6377 1.4124 1.7772 1.4529 0.0004 0.0562 
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Table 11. Sensitive Test on Determinants of Climate Change Disclosure 

 

Panel A. Difference test on mean (t-test) and median (Wilcoxon test) for reporting 

sample (CCD=1): 

 

Reporting 

Sample 
Before Feb. 8 2010 After Feb. 8 2010 Difference Test 

Variable Mean Median Mean Median 
t-test 

P-value 

Wilcoxon 

p-value 

SIZE 7.9113 8.2463 7.4910 7.4187 0.0059 0.0006 

ENV_SEN 0.4183 0.0000 0.2326 0.0000 <0.0001 <0.0001 

ROE -0.0118 0.0541 0.0259 0.0526 0.0032 0.3966 

LEV 0.2251 0.2158 0.2094 0.1858 0.2764 0.1169 

MTB 1.5765 1.3540 1.6476 1.4143 0.2864 0.2581 

   

 

Panel B. Difference test on mean (t-test) and median (Wilcoxon test) for control 

sample (CCD=0): 

 

Control 

Sample 
Before Feb. 8 2010 After Feb. 8 2010 Difference Test 

Variable Mean Median Mean Median t-test P-value 
Wilcoxon 

p-value 

SIZE 7.2908 7.3168 7.2226 7.2606 0.5288 0.7716 

ENV_SEN 0.3424 0.0000 0.2081 0.0000 <.0001 <0.0001 

ROE -0.0225 0.0461 0.0224 0.0492 <.0001 0.0260 

LEV 0.2104 0.1897 0.1939 0.1668 0.1643 0.0833 

MTB 1.6837 1.4142 1.8174 1.4625 0.0346 0.0378 
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Table 12. Paired Sample Test on the Association of Firm Stock Return and Firm 

Climate Change Reporting Decision 

 

  Coefficient Pr> t 

INTERCEPT -0.2211 0.0222 

CCD(t-1) 0.0423 0.0837 

SIZE -0.0219 0.0161 

ENV_SEN -0.1709 0.0051 

ROE 0.6476 <.0001 

LEV 0.3700 0.0007 

MTB 0.1234 <.0001 

   Firm Cluster 

 

Yes 

Year Fixed Effect  Yes 

Industry  Fixed Effect Yes 

   Adj. R2 

 

0.2866 

N   1,125 
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Table 13. Paired Sample Test on the Association of Cost of Debt and Firm Climate 

Change Strength and Concern 

 

  Coefficient Pr> t 

INTERCEPT 21.6097 <.0001 

CLIMATE CHANGE_STR -0.7028 0.0367 

CLIAMTE CHANGE_CON 1.1889 0.0361 

SIZE -1.1345 <.0001 

ENV_SEN -1.9746 0.0586 

ROE -2.1430 0.0125 

LEV 4.7515 <.0001 

MTB -1.5440 <.0001 

   Year Fixed Effect 

 

Yes 

Industry  Fixed Effect Yes 

   R2 

 

0.6819 

N   485 
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Table 14. Climate Change Disclosure and Firm Environmental Performance 

 

Panel A. Paired sample test on the association of climate change disclosure and firm 

environmental strength and concern, following model (5)-(6): 

 

Dependent Variable: ENV_STR ENV_CON 

  Coefficient Pr > t Coefficient Pr >t 

Intercept -2.4670 <.0001 -1.2511 <.0001 

CCD 0.1303 0.0092 0.1254 0.0022 

SIZE 0.3482 <.0001 0.1697 <.0001 

ENV_SEN 0.2105 0.5466 0.1827 0.4234 

ROE -0.4130 0.0006 -0.1905 0.0616 

LEV -0.3349 0.0090 -0.1918 0.0510 

MTB 0.1096 <.0001 -0.0138 0.4938 

 
 

  

  Firm Cluster 

 

Yes 

 

Yes 

Year Fixed Effect Yes 

 

Yes 

Industry  Fixed Effect Yes 

 

Yes 

  

  

  Adj. R2 

 

0.3863 

 

0.302 

N   2,198   2,198 
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Panel B. Paired sample test on the association of climate change disclosure and firm 

environmental strength and weakness, following model (5a), (6a) and (6b): 

 

Model (5a) (6a) (6b) 

  Coefficient Pr > t Coefficient Pr >t Coefficient Pr >t 

Intercept 0.1490 0.6754 0.0632 0.8533 0.4057 0.2613 

ENV_STR 0.2038 0.0002 

 

  0.1622 0.0037 

ENV_CON 
 

  0.3567 <.0001 0.3191 <.0001 

SIZE 0.0389 0.2719 0.0518 0.1097 0.0023 0.9506 

ENV_SEN 0.9500 0.0282 0.9232 0.0324 0.9155 0.0355 

ROE 0.5030 0.0983 0.4842 0.1128 0.5429 0.0769 

LEV 0.2780 0.3264 0.2714 0.3379 0.3184 0.2621 

MTB -0.2082 0.0001 -0.1795 0.0009 -0.1981 0.0003 

 
 

  

 

  

  Firm Cluster 

 

Yes 

 

Yes 

 

Yes 

Year Fixed Effect Yes 

 

Yes 

 

Yes 

Industry  Fixed Effect Yes 

 

Yes 

 

Yes 

  

  

 

  

  Adj. R2 

 

0.025 

 

0.0291 

 

0.0329 

N   2,198   2,198   2,198 
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Table 15. Paired Sample Test on the Impact of SEC 2010 Guidance on Environmental 

and CSR Reporting 

 

Dependent Variable: ENV_TOTAL CSR_TOTAL 

  Coefficient Pr Coefficient Pr 

Intercept -1.2980 0.0003 -0.9402 <.0001 

CCDAGA -0.0321 0.8925 -0.1008 0.3288 

SIZE 0.2103 <.0001 0.1311 <.0001 

ENV_SEN 0.2056 0.6671 -0.0035 0.9859 

ROE -0.4552 0.0282 -0.2482 0.0024 

LEV -0.2690 0.2367 -0.1914 0.0545 

MTB 0.2233 <.0001 0.1184 <.0001 

  
  

  
Firm Cluster 

 

Yes 

 

Yes 

Year Fixed Effect Yes 

 

Yes 

Industry  Fixed Effect Yes 

 

Yes 

  

  

  Adj. R2 

 

0.2061 

 

0.266 

N   1,099   1,099 
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Table 16. Alternative Measures of SIZE in Determinants Tests H1-H4 

 

 SIZE = LOG(TOTAL ASSET) LOG(#EMPLOYEE) 

  Coefficient Pr>Chi-sq Coefficient Pr>Chi-sq 

Intercept -3.5596 <.0001 -2.0358 <.0001 

SIZE 0.2779 <.0001 0.2222 <.0001 

ENV_SEN 0.5697 0.0822 0.6646 0.0405 

ROE 0.5135 0.0013 0.6149 0.0001 

LEV 0.3442 0.0714 0.5642 0.0027 

MTB -0.1357 0.0001 -0.1486 <.0001 

  

  

  Firm Cluster  Yes  Yes 

Year Fixed Effect 

 

Yes 

 

Yes 

Industry  Fixed Effect Yes 

 

Yes 

  

  

  R2 0.1693 

 

0.1649 

N   10,073   10,029 
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Table 17. Alternative Measures of Firm Profitability in Determinants Tests H1-H4 

 

  Coefficient Pr>Chi-sq 

Intercept -3.4637 <.0001 

SIZE 0.2637 <.0001 

ENV_SEN 0.6822 0.0356 

ROA 0.5984 0.0383 

LEV 0.4364 0.0214 

MTB -0.1328 0.0003 

   Firm Cluster  Yes 

Year Fixed Effect 

 

Yes 

Industry  Fixed Effect Yes 

   R2 

 

0.1698 

N   10,073 

 



119 

 

 

Table 18. Alternative Measures of Stock Return on the Test of H6 

 

Dependent Variable: 
STOCK_RET(t+1) 

(Calendar yr) 
ROE (t+1) 

  Coefficient Pr> t Coefficient Pr> t 

INTERCEPT 0.3047 0.0005 -0.1592 <.0001 

CCD 0.0414 0.0296 0.0141 0.0825 

SIZE -0.0161 0.002 0.0158 <.0001 

ENV_SEN 0.0301 0.7042 -0.0275 0.2451 

ROE (ROA) -0.5289 <.0001 0.3353 <.0001 

LEV 0.199 <.0001 -0.0480 0.0213 

MTB -0.0222 0.0006 0.0274 <.0001 

  
  

  Firm Cluster 

 

Yes 

 

Yes 

Year Fixed Effect 

 

Yes 

 

Yes 

Industry  Fixed Effect Yes 

 

Yes 

  

  

  R2 

 

0.3097 

 

0.1173 

N   5,281   7726 
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Table 19. Switching Regression Analysis of Stock Return on Test of H6 

Panel A. Coefficients of determinants of climate change disclosure based on selection 

model: 

 

  Coefficient Pr>Chi-sq 

Intercept -1.5682 0.0000 

SIZE 0.0909 0.0000 

ENV_SEN 0.4495 0.0000 

ROE 1.3007 0.0000 

LEV 0.0600 0.4450 

MTB -0.0746 0.0000 

   Firm Cluster 

 

Yes 

Year Fixed Effect 

 

No 

Industry  Fixed Effect No 

   N   7,724 

 

 

Panel B. Parameter estimates of stock return model: 

 

Dependent 

Variable: 

STOCK_RETt+1 for 

Climate Change 

Reporting Firm 

STOCK_RETt+1 for 

Non-Reporting Firm 

  Coefficient Pr > t (Z) Coefficient Pr >t (Z) 

Intercept 0.3948 0.0040 0.0238 0.1930 

IB -0.2697 0.2120 -0.7640 0.0000 

IB_CHG 0.0158 0.8880 0.0125 0.7870 

BV -0.0029 0.0110 -0.0023 0.0000 

 
 

  

  ρ0 

 

  -0.9775 0.0000* 

ρ1 0.0415 0.4134* 

  
 

 

  

  Firm Cluster 

 

Yes 

 

Yes 

Year Fixed Effect Yes 

 

Yes 

Industry  Fixed 

Effect 
  Yes 

  Yes 

 

* based on pseudo Z value calculated from coefficient and standard deviation.
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Panel C. Counterfactual and expected stock return: 

 

  

Difference Between 

Counterfactual and 

Expected Actual Stock 

Return Pr>t 

Climate Change Disclosure  -1.1614 0.0000 

Non-Climate Change Disclosure 0.0035 0.8624 

 

 

 

 

 

 

 

 

Table 20. Correlation Estimates for Cost of Debt Model 

 

  Coefficient Std. Error Pseudo-Z Pr>Z 

ρ0 -0.8497 0.0357 -23.8011 0.0000 

ρ1 -0.8386 0.036817 -22.7771 0.0000 
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Table 21. Switching Regression Analysis for H8 

 

Panel A. Correlation estimates of environmental strength model: 

  Coefficient Std. Error Pseudo-Z Pr>Z 

ρ0 -0.9991 0.0003 -3330.3000 0.0000 

ρ1 -0.1335 0.2577 -0.5180 0.3050 

 

 

Panel B. Counterfactual and expected environmental strength: 

  

Difference Between 

Counterfactual and Expected 

Actual Env_Str Pr>t 

Climate Change Disclosure  -1.4296 0.0000 

Climate Change Non-Disclosure 0.0045 0.2949 
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