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Abstract

As a result of recurring natural disasters caused by climate change, firms are under

enormous pressure to reconsider their environmental footprints. However, whether

or not investors reward firms' climate change actions remains a topic of considerable

debate. Using a sample of S&P 500 companies over the period 2005–2020, we

hypothesise and find a significant negative relationship between climate change

actions and the cost of debt, indicating that investors indeed reward corporate cli-

mate efforts in the form of lower cost funds. This relationship exists in both environ-

mentally sensitive and non-sensitive industries and remains negative and statistically

significant even after controlling for the impact of the ongoing pandemic (COVID-

19). The findings are robust to the use of alternative measures for our variables, alter-

native estimation methods and after controlling for endogeneity issues. We interpret

our findings within the decision-usefulness and stakeholder-agency theories that sug-

gest that non-financial information on firms' environmental performance is becoming

increasingly important when borrowers' creditworthiness is assessed. Our study

offers important regulatory and academic policy implications.
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1 | INTRODUCTION

The climate crisis currently being experienced by the world has raised

a clarion call for concrete actions by all organisations to mitigate and

manage risks presented by the crisis. Stakeholders are becoming sen-

sitive to environmental issues and are increasingly demanding that

organisations scrutinise their activities to reduce their environmental

footprint and work towards a goal of a net-zero impact. The recently

held Climate Change Summit at Glasgow (COP26) reflects the urgency

to act on the climate change crisis and the steps needed to meet the
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goals promised in the Paris Agreement. The climate crisis has exposed

businesses to transition risk mainly caused by society's response to

climate change, such as changes in technologies, markets and regula-

tion that would impact business cost, undermine the viability of exist-

ing products and services or affect asset values (Caldecott

et al., 2014). Businesses also face a potential liability cost for emitting

greenhouse gases (GHG) (Benlemlih et al., 2022). This is well evident

in the recent surge in legal cases brought against companies, holding

them accountable for the damage they cause to the environment

(Coppola et al., 2019).

The moot point then, given their exposure to the looming climate

change–related risks, is whether banks will factor in corporate climate

change actions in their lending decisions. Banks are under increasing

regulatory and commercial pressure to protect themselves from the

risks of climate change and to take actions for their strategic align-

ment with the global sustainability agenda (Carvajal et al., 2022;

Eceiza et al., 2020). Banks evidently have environmental impacts

through their capacity to grant or withhold loans (Thompson &

Cowton, 2004) that in turn would either promote environmental sus-

tainability or incentivise corporations to abstain from projects that

cause environmental damage. For banks, environmental sustainability

is not just an ethical issue but also economic and existential

(KPMG, 2021).

Several studies have recently attempted to empirically examine

whether banks assign any monetary value to firms' commitment to

social and environmental sustainability. For example, a recent study

(Caragnano et al., 2020) empirically examined firms' environmental

risk profile and the cost of debt financing in the context of European

firms. It found that lenders mitigate the impact of borrowers' GHG

emissions by charging firms with higher carbon emission intensity a

significantly higher cost of financing. This provides some evidence

that lenders assign a monetary value to their actions aimed at mitigat-

ing the impact of climate change risk. There is further evidence from

the findings in Eliwa et al. (2021) that firms with stronger ESG perfor-

mance enjoy a lower cost of debt. Although these studies provide an

impression of increased engagement on the part of banks on issues

related to climate change and sustainability, the literature, in general,

provides little or no evidence to support this view. For example, a

majority of studies have either approached issues related to the envi-

ronment as part of overall business sustainability by using a single

component of CSR or climate change as a proxy for the environment

to empirically examine its relationship with cost of debt financing.

Hence, in an effort to address this gap in the literature, we employ a

composite index as proxy to capture firms' multiple climate change

actions to empirically examine the relationship of firms' climate

change actions with their cost of debt. The composite index used in

this study comprises six components, namely, climate risks, climate

change products, climate change opportunities, climate change policy,

green buildings and waste reduction, to exclusively represent firms'

climate change–related actions. The use of the composite index for

investigating the relationship between climate change actions with

the cost of debt is in line with Mattingly's (2017) study that calls for

the urgent need for more studies to exclusively focus on climate

change to build a worldwide consensus on tackling the climate change

crisis.

Using data for a sample of S&P 500 companies for the period of

2005–2020, we find a significant negative relationship between cli-

mate change actions and firms' cost of debt, indicating that climate

change actions get rewarded by the capital markets through a lower

cost of financing. Our findings hold across the broader sample with no

evidence of industry concentration. Finally, our results also hold when

controlled for the year 2020 to account for the disruptions resulting

from the pandemic (COVID-19). Our results are broadly consistent

with prior studies, which argue that firms' positive contribution to the

environment also generate positive financing outcomes.

We contribute to the literature in several ways. First, to the best

of our knowledge, this is the first attempt to investigate the relation-

ship between climate change actions and financing costs. In particular,

we employ a composite of multiple climate change components to

measure climate change actions to examine its impact on the cost of

debt. Second, our study contributes to the existing literature by pro-

viding evidence of the linkage between firms' climate change actions

and lenders' decision-making. Third, our study contributes to the

existing literature by highlighting banks' role in net-zero emission by

rewarding firms involved in climate change actions. Finally, our study

also sheds light on the relationship between firms' climate change

actions and cost of debt after controlling for the impact of extreme

events, such as the recent pandemic.

There are several implications of this study. As is evident from

several intergovernmental and non-governmental organisations'

reports, such as those by the United Nations, IPCC, IEA, CDP and

McKinsey & Company, the impact of climate change is global in scope

and unprecedented in scale leading to severe social and economic

implications. This puts corporations at the crossroads because they

are the primary force to determine the present and future course of

actions they need to engage in. Hence, our findings provide a road-

map for policymakers to address climate change actions in collabora-

tion with companies' CEOs, as several studies (Hambrick &

Mason, 1984; Li & Chen, 2018) argue that organisational outcomes

(i.e., strategic choices and performance levels) are reflections of the

values of powerful actors in the organisation. Moreover, our study

empirically supports the argument that lenders incorporate climate

change factors into capital allocations that incentivise firms to ramp

up environmental initiatives. Hence, our findings have greater policy

implications for lenders, particularly financial institutions and insur-

ance companies business strategy, to embed climate consideration

into their risk framework and capital allocation processes, as it would

have far-reaching implications for environmental sustainability. More-

over, the study has broader implications for governments and organi-

sations, such as the UN, IMF, World Bank, and OECD, that are

responsible for formulating policies on climate change and the role of

financial institutions.

The rest of the paper is organised as follows. Section 2 presents

review of the relevant literature and develops hypothesis of this

study, followed by research design in Section 3. Section 4 presents

discussion of the results, and Section 5 concludes this study.
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2 | LITERATURE, THEORY AND
HYPOTHESIS DEVELOPMENT

Due to the severity of the climate change crisis, several studies (Cotter &

Najah, 2012; Solomon et al., 2011; Solomon & Solomon, 2006) docu-

ment that climate change poses a material risk, and therefore it is crucial

for investors to manage climate change-related risk within their invest-

ment portfolios (Arif et al., 2021) They also argue that investors influence

corporations' decisions regarding disclosure of environmental informa-

tion. Governments are keen to make disclosure of climate change actions

mandatory. In this respect, New Zealand has become the first country in

the world to pass a law that will ensure financial organisations disclose

and ultimately act on climate-related risk and opportunities (Ministry for

the enviornment, 2021).

The growing concern about climate risk has led to an increase in

lending institutions' awareness of reputational and default risk posed

by borrowing firms (Hassan et al., 2017). Several studies endorse the

argument that banks assign a monetary value to non-financial infor-

mation. For example, Cooper and Uzun (2015) find that firms, in the

context of US firms, with stronger CSR commitments have a lower

cost of debt. A study, also in the context of US firms, reveals that

improved environmental risk management is related to a lower cost of

capital (Sharfman & Fernando, 2008). Another study conducted by

Crifo et al. (2017) argues that environmental, social and governance

factors matter for the sovereign bonds market and lead to a significant

decrease in government bond spreads. Jung et al. (2018) also docu-

ment a positive association between the cost of debt and carbon risk

for firms who failed to respond to the CDP. They further reveal that

this relationship was negative for firms that exhibited carbon risk

awareness. These findings are also consistent with findings in Eich-

holtz et al. (2019) that lenders efficiently price environmental risk in

the real estate debt market. This shows that companies have received

increasing pressure from stakeholders, especially lenders, to address

climate risk by adopting more rigorous and sustainable practices. Find-

ings in a more recent study by Raimo et al. (2021) also reveal that

companies with greater levels of transparency in the dissemination of

ESG information benefit from accessing third-party financial resources

on better terms. A similar study conducted in the European non-

financial firms' context also supports the argument that firms with

better social performance, including environmental performance, are

more attractive to lenders in terms of leverage allowance (La Rosa

et al., 2018). Caragnano et al. (2020), while examining firms' environ-

mental risk profile and the cost of debt financing in the context of

European firms, report that lenders mitigate the impact of borrowers'

GHG emissions on their future cash flows by requiring firms with

higher carbon emission intensity to pay a significantly higher cost for

financing their operation through the extension of debt. This shows

that climate change–related actions represent strong incentives for

lending institutions to integrate information related to climate change

into their credit evaluation process.

The debate on whether CSR practices have positive or negative

economic repercussions started as early as 50 years ago. As a result,

different theories emerged to explain this phenomenon, such as

agency, stakeholder, legitimacy and institutional theories. Among dif-

ferent theoretical explanations, Levitt (1958) expressed his concerns

about corporations' engagement with CSR practices and argued that

“welfare and society are not the corporation's business. Its business is

making money, not sweet music” (Theodore Levitt, 1958: 47). Since

there are increasing calls for banks to take account of the environ-

ment in their lending activities, banks have started factor environmen-

tal issues into their lending decisions. Several studies document the

usefulness of environmental information for banks in making lending

decisions. Conceptually, this phenomenon is being appropriately

addressed by the decision-usefulness theory. According to this theory,

“the basic objective of accounting is to aid the decision-making pro-

cess of the relevant ‘users’ of accounting reports by providing useful

or relevant accounting data” (Carvajal & Nadeem, 2022; Godfrey

et al., 1996). The primary focus of the decision-usefulness theory is to

ensure the availability of ample qualitative and quantitative informa-

tion that facilitates investors' decisions about a firm's future perfor-

mance (Williams & Ravenscroft, 2015). A number of prior studies,

such as Deegan (2004), Solomon and Solomon (2006) and Campbell

and Slack (2011), have supported the decision-usefulness of environ-

mental information. Hence, information relevant to firms' climate

change measures in the annual reports or disclosure statements will

have materiality, as lenders will use such information to evaluate

firms' creditworthiness.

The existing literature shows ample empirical evidence that

lenders assign significant weightage to climate risk information in

decision-making. For example, a study conducted by Caragnano et al.

(2020) reveals that non-financial information on companies' environ-

mental performance is increasingly important when creditworthiness

is assessed, hence calling for companies to invest in more accurate

and up-to-date environmental communication. Similarly, Balvers et al.

(2017) argue, in the context of Chinese private-owned firms, that

lenders either reward or penalise firms based on their quality of envi-

ronmental disclosures. Similarly, Du et al. (2017) based on their study

conducted in Chinese private-owned firms, documents that lenders

applaud firms' better environmental performance information by

charging a significantly lower cost of debt (Du et al., 2017). Shad et al.

(2020) using a sample of 41 publicly listed Malaysian oil and gas com-

paniesfind empirical evidence that sustainability reporting is a value-

added activity that reduces the cost of both debt and equity capital.

They further argue that this reduction in the cost of debt and capital

is attributable to the transparent sustainability reports by firms, which

is highly relevant to lenders' and investors' decision-making to assess

the creditworthiness of these companies. These findings are also con-

sistent with the findings of El Ghoul et al. (2011), which argue that

firms' better CSR performance contributes substantially to reducing

firms' cost of equity. A study examining, in the context of manufactur-

ing firms in 30 countries, how corporate environmental responsibility

affects the cost of equity capital, reveals that the cost equity capital is

lower when firms are engaged in higher environmental activities

(El Ghoul et al., 2018) This reaffirms the notion that environmental

reporting is beneficial to both lenders and investors, as it lowers infor-

mation asymmetry that in turn reduces the cost of debt and capital.
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In addition to the decision-usefulness theory, we also employ the

stakeholder-agency theory to explain a possible link between informa-

tion about climate change risk and the cost of debt. The stakeholder-

agency theory proposes that typically a firm is composed of different

stakeholders that include shareholders, suppliers, customers, man-

agers, society and the environment (Freeman, 1999; Hill &

Jones, 1992), who make a firm a going concern (Nadeem, 2021b).

These stakeholders are implicitly linked with each other through their

wide range of interests that may not necessarily be aligned but may

also be conflicting in nature (Nadeem, 2021a). This phenomenon can

well be explained from the perspective of the relationship between

firms' managers and shareholders or other stakeholders. For example,

managers may divert firms' resources into projects that may be more

rewarding and beneficial to the managers but may not be in the best

interests of shareholders or the community in which the firms oper-

ate. Since managers have control over information, this may lead them

to indulge in practices that may result in holding back information or

communicating information in a complex way to other stakeholders,

such as lenders, that may, in turn, lead to unfavourable outcomes for

shareholders.

Different stakeholders have different interests in a firm. For

example, society would want companies to indulge in pro-

environmental practices, while investors might wish to the firm to

look for more profitable avenues. Especially in the environmental

context, each stakeholder has different concerns from the firm

based on the stakeholder's situation (Schwarzkopf, 2006). Being

accountable to multiple stakeholders, firms have the responsibility

to balance the interest of stakeholders that can affect or be

affected by the firms' actions (Freeman, 1984). Firms' voluntary

measures towards environmental sustainability or other social

causes are one of the steps by firms to either address stakeholders'

concerns or meet their expectations (Adams, 2002; Ballou

et al., 2005; Zaman et al., 2021). This lends support to the

stakeholder-agency theory perspective that if lenders value firms'

environmental measures, then firms that meet lenders' expectations

may benefit financially from this trade-off. Similarly, the idea of

firms' accountability to multiple stakeholders also lends support to

the theory of legitimacy which argues that firms must act within the

boundaries of the societies in which they operate (Dowling &

Pfeffer, 1975). Thus, when firms implement climate change initia-

tives, they gain legitimacy from different stakeholders. As a result,

lenders might be willing to lend at a lower cost to firms that oper-

ate in an environmentally friendly way.

Several studies have investigated the impact of sustainability-

related disclosure on the cost of debt. For example, Eliwa et al. (2021)

investigate whether lending institutions reward firms, in the European

context, for their social, environmental and governance performance

and disclosure. Their findings reveal that firms with stronger ESG per-

formance and disclosures have a lower cost of debt. Fonseka et al.

(2019) examine the effect of environmental information disclosure in

the Chinese energy firms' context with findings that also support the

argument that firms with stronger environmental disclosure have a

lower cost of debt. A relatively recent study by Raimo et al. (2021)

attempts to analyse the effect of ESG disclosures on the cost of debt

in the context of the S&P 1200 Global Index and find a negative and

significant effect of ESG disclosure on the cost of debt financing. This

argument is further strengthened by the findings of Bui et al. (2020),

who, while conducting a cross-countries analysis of 34 countries to

examine the joint effect of carbon disclosure and greenhouse gas

emission on firms' implied cost of equity capital, find that GHG firm

emission intensity has a positive association with firms' cost of equity

capital; however, their findings revealed that the extent of firms' car-

bon disclosure moderate the positive impact of GHG on firms' cost of

equity capital. A similar study, with a relatively bigger sample compris-

ing 43 counties, conducted by Gupta (2018), reveals that an improve-

ment in environmental practices leads to reduction in firms' implied

cost of equity. Hence, these findings further strengthen the argument

that companies with stronger ESG disclosure benefit from having a

lower cost of debt. Moreover, these findings also suggest that lending

institutions do incorporate firms' ESG information into their decision-

making framework when allocating capital. This is also evident from

the findings of Herbohn et al. (2019) who argue that banks incorpo-

rate firms' carbon risk in their lending decision. This could also partially

be attributable to the introduction of the Equator Principles in 2003,

which aimed at providing a common risk management framework for

financial institutions to identify, assess and manage environmental

and social risk when extending financing to companies

(Leipziger, 2019).

Based on the applications of decision-usefulness theory, we

argue, in the context of prevalent literature, that decision-usefulness

of environmental information will have significant implication as

lenders use such information to evaluate firms' creditworthiness.

Similarly, arguing from the stakeholder-agency theory perspective, it

lends support to the argument that managers may have control over

firms' information that can either lower or increase information

asymmetry that may, in turn, results either in higher/lower cost of

debt for firms. There is scant literature that exploit the applications

of both decision-usefulness and stakeholder-agency theories as a

majority of the literature did not approach the environment as an

independent component but rather bundled it with environmental,

social and governance components. As a result, information asym-

metry may still exist in the context of environmental information

and hence such a blended information may not be useful to differ-

ent stakeholder including lenders to accurately gauge firms' environ-

mental performance. Therefore, we cannot attribute the findings of

these studies specifically to the relationship between firms' climate

change actions and the cost of debt. This study therefore investi-

gates the relationship between firms' climate change actions and

cost of debt. In light of the above discussion concerning positive

impact of environmental information on investors' decisions, we

propose the following hypothesis:

H1. There is a negative relationship between firms'

climate-change risk actions and their cost of debt.
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3 | METHODOLOGY

3.1 | Sample and data collection

The sample of this study includes constituent companies of the S&P

500 index over the period 2005 to 2020. The year 2005 is selected

as the starting year to maximise the number of observations

because prior to 2005 a large number of companies were found to

have not reported data on variables related to climate change. Ini-

tially, there were 8000 firm-year observations. However, due to

missing data for many companies, we deleted 2745 firm-year obser-

vations resulting in 5255 firm-year observations. Finally, the inclu-

sion of governance and financial variables resulted in the deletion of

2189 firm-year observations. This deletion resulted in the final sam-

ple of 3066 firm-year observations with complete data covering the

period from 2005 to 2020. We used the Bloomberg database to

download data for our dependent variable, the cost of debt

(KD) and some other control variables, especially governance vari-

ables. We used CRSP/Compustat and Asset 4 databases to obtain

data for other control variables.

3.2 | Independent variables: Climate change index

In order to measure firms' climate change actions, we developed an

index (CC_Index) comprising six variables exclusively representing

firms' climate change–related measures. The six variables included in

the composite index are climate risks, climate change products, cli-

mate change opportunities, climate change policy, green building and

waste reduction. Further details of these variables is provided in

Table 1. All of the mentioned variables have a value of either 1 (Yes)

or 0 (No), indicating whether the firm reports or takes action towards

the above-mentioned initiatives.

The use of the composite index to represent firms' climate change

actions is guided by the similar approach followed in prior studies

(Gunasekarage et al., 2020; Muttakin et al., 2018), and therefore, we

constructed CC_Index by adding all six variables and dividing by 6 to

get an average score for each firm. Therefore, a higher score for the

constructed index would mean higher disclosure on climate change

actions.

3.3 | Dependent variable: Cost of debt

We follow prior studies (Caragnano et al., 2020; Pizzutilo et al., 2020)

and measure the cost of debt as the average annualised monthly net

weighted average cost of debt financing. This was sourced from the

Bloomberg professional database and is being referred to as

KD. Pandey et al. (2019) used interest spread for the cost of debt in

their study. Therefore, we also used interest_spread as an alternative

proxy for the cost of debt, which is calculated as the average monthly

cash rate of the Federal Reserve over the 12 months in a year.

3.4 | Regression model

We employ the following ordinary least square (OLS) regression

model to empirically test the relationship between firms' climate

change actions and the cost of debt, while including control variables

and industry and year fixed-effects:

KDi,t ¼ β0þβ1 CC_Indexi,t�1þ
X

βqCONTROLSi,t�1þ � i,t ð1Þ

where KDi,t, the dependent variable, is the cost of debt for firm i at

year t while independent variable (CC_Indexi,t) represents the index of

the six variables that reflect firms' climate change action for firm i at

year t. Finally, CONTROLi,t is a vector of control variables explained

below, whereas � i,t is the residual of the model.

3.5 | Control variables

Following prior studies (Pandey et al., 2019; Rao et al., 2012), we

include a set of governance variables as control variables in our model.

These include board independence (BINDEPENDENCE), which is

TABLE 1 Climate change index variables

Variable Definition

Climate risks It indicates whether the company has outlined

its intention to help reduce global emissions

of the greenhouse gases that cause climate

change through its ongoing operations and/or

the use of its products and services.

Climate change

products

It indicates whether the company has

developed and/or launched products during

the current period only which address future

impacts of climate change and/or which

mitigate customers' contributions to climate

change by reduced green house gas (GHG)

emissions

Climate change

opportunities

It indicates whether the management discussion

and analysis (MD&A) and its equivalent

section of company's annual report discuss

business opportunities related to climate

change.

Climate change

policy

It indicates if the company engages with

policymakers on possible responses to

climate change including taxation, regulation

and carbon trading.

Green building It indicates whether the company has taken any

steps towards using environmental

technologies and/or environmental principles

in the design and construction of its buildings.

Waste reduction It indicates whether the company has

implemented any initiatives to reduce the

waste generated during the course of its

operations.

Note: All the six variables have been downloaded from Bloomberg

database for S&P 500 firms.
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measured as the percentage of independent board members as

reported by the company. Similarly, we also included board size

(BSIZE) which is measured as the total number of board members at

the end of the fiscal year. Prior studies (Ashbaugh-Skaife et al., 2006;

Fields et al., 2012) document that borrowers with larger, more inde-

pendent boards are able to borrow with lower interest rates. Hence,

we expect a negative relationship of board independence and board

size on firms' cost of debt. We also included gender diversity

(DIVERSITY) as a control variable which is measured as total percent-

age of female directors on the board. A number of prior studies (Fields

et al., 2012; Pandey et al., 2019) support the argument that board

diversity may cause banks to have greater faith in internal governance

mechanisms and thus reduce the borrowing cost. In addition, taking

CEO power into consideration, we also included CEO duality

(DUALITY) as a control variable which is a dummy variable where

1 indicates CEOs' dual role (i.e., CEO/chairman) and 0 otherwise. Prior

studies (Fields et al., 2012; Shaw, 2012) support the argument that

CEO power has a positive relationship with firms' cost of debt.

Moreover, several financial variables were also included as con-

trol variables. These include dividend payout ratio (DIVIDEND),

which is the ratio of dividend per share to earnings per share for

the last financial year. Prior literature documents that an increase in

firm leverage increases cost of debt, since higher leverage is likely

to increase default risk, which in turn increases the cost of debt

(Erragragui, 2018; Jung et al., 2018). Thus, leverage (LEVERAGE)

measured as total liabilities scaled by total assets is also included as

a control variable. We expect a positive association between lever-

age and the cost of debt. Several studies (Aman & Nguyen, 2013;

Arena, 2018) also argue that higher ROA leads firms to acquire

loans with lower interest rates. Therefore, we also included return

on assets (ROA) measured as the net income scaled by total assets

as a control variable. We expect a negative relationship between

ROA and the cost of debt. Moreover, the literature also documents

that a strong interest coverage ratio (ICR) would likely result in a

lower cost of debt (Kabir et al., 2013). Therefore, ICR measured as

a ratio of operating income before depreciation to interest expense

is included as control variable.

Prior studies suggest that firm size has a negative relationship

with the cost of debt, since large firms have economies of scale in

debt production costs and are perceived to be less risky by lenders

(Pittman & Fortin, 2004). Hence, we included firm size (FSIZE) mea-

sured as the natural logarithm of total assets. Since asset collateral

provides the borrower with greater access to debt markets and

impacts lenders' perceived risk of default on repayment (Pandey

et al., 2019), we also included tangible assets ratio (PPTA) as a control

variable which is measured as the ratio of net property, plant and

equipment scaled by total assets. We expect a negative relationship

between PPTA and the cost of debt. Moreover, firms with higher

stock returns may be subject to greater default risk that may in turn

lead to a higher cost of debt (Pandey et al., 2019). Alternatively, firms

with higher stock returns may experience lower agency problems with

managers, which may, in turn, lead to a lower cost of debt

(Tanaka, 2014). Hence, the exact impact of firms' higher return on

cost of debt is ambiguous. We use stock return volatility

(VOLATALITY) as an overall measure of risk (Bahadar et al., 2022).

Cash flow (CASH_FLOW), on the other hand, is measured as net oper-

ating cash flow scaled by total assets. Firms with positive and stable

cash flows are able to efficiently service their debt (Zhou et al., 2018);

therefore, we expect a negative relationship with the cost of debt.

Finally, research and development (RD) ratio is measured as annual

R&D spending scaled by total assets. Studies have shown that firms

with lower R&D intensity would have a lower cost of debt (Kabir

et al., 2013). Hence, we expect a negative relationship between R&D

and cost of debt. Variables such as DIVIDEND, ICR, LEVERAGE and

FSIZE are winsorised at the 90% and 95% level. To control for possi-

ble variation over time, we include year dummies. Finally, we also

TABLE 2 Descriptive statistics
N Mean S.D p25 p75 p50 Max

KD 3066 2.49 1.180 1.694 3.235 2.220 8.126

CC_ACTION 3066 0.297 0.231 0.166 0.5 0.333 1

CEO_DUALITY 3066 0.574 0.494 0 1 1 1

BSIZE 3066 11.30 2.050 10 13 11 18

BINDE 3066 0.851 0.080 0.818 0.909 0.888 1

DIVERSITY 3066 0.195 0.091 0.125 0.25 0.181 0.666

LEVERAGE 3066 0.663 0.163 0.523 0.805 0.660 0.904

RD 3066 0.034 0.066 0 0.031 0 0.917

PPTA 3066 0.238 0.228 0.063 0.356 0.162 0.904

ROA 3066 0.058 0.075 0.019 0.095 0.055 0.502

VOLATILITY 3066 24.12 8.068 18.25 28.54 22.54 57.32

DVIDEND 3066 30.96 24.48 7.77 48.82 28.73 73.72

ICR 3066 0.133 0.171 0.032 0.149 0.072 0.693

FSIZE 3066 9.915 1.347 8.832 10.79 9.779 12.72

CASHFLOW 3065 2.874 0.045 2.864 2.869 2.865 3.558
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include industry indicator variables based on four-digit GICS codes to

control for potential industry effects.

4 | RESULTS

4.1 | Descriptive statistics

Table 2 reports descriptive statistics for all the variables used in

the study. Results in this table show that our primary measure of

the cost of debt, KD, has a mean value of 2.49. This is comparable

with the cost of debt reported in Cooper and Uzun (2015) for a

sample of US companies. The mean for the CC_ACTION composite

index is 0.297. The relative lower mean could be attributable to

the fact that very few companies are keen to take multiple climate

change measures simultaneously. Moreover, on average 19% of the

board members are female. This value is comparable with the

mean value of the percentage of female directors reported in a

study conducted by Benjamin and Biswas (2019) in the S&P

500 firms. The mean for independent directors on boards is 85%,

while the mean for board size is 11.30%. Similarly, the mean

(0.574) for CEO duality indicates that 57% of the firms' CEOs hold

two positions (i.e., chief executive officer and chairperson) at the

same time.

Table 3 reports the correlation matrix of the primary variables

used in the study. The climate change composite index

(i.e., CC_ACTION) is negatively correlated with the cost of debt

(KD) and is statistically significant at the 1% level. This univariate

result shows that climate change actions at the firm level result in

a lower cost of debt. Our initial finding is consistent with prior

studies (Cooper & Uzun, 2015) in the context of US firms or stud-

ies (Caragnano et al., 2020; Eliwa et al., 2021; Fonseka

et al., 2019; Pizzutilo et al., 2020) conducted using data from sev-

eral different countries. The correlation matrix also shows that gov-

ernance variables (i.e., board independence and diversity) are

negatively correlated with our outcome variable and are significant

at the 5% and 1% level, respectively. This shows that board inde-

pendence and diversity, as reported by previous studies, advocate

for environmental measures that in turn lower the cost of debt.

Board size is, however, positively correlated with our outcome vari-

able, which shows that larger boards are associated with compa-

nies borrowing at lower interest rates. This is also consistent with

previous studies (Ashbaugh-Skaife et al., 2006; Fields et al., 2012)

that document that borrowers with larger boards are able to bor-

row with lower interest rates. CEO duality, as expected, is posi-

tively correlated with the outcome variable and is significant at the

5% level. This reaffirms the notion that powerful CEOs discourage

environmental measures (Jiraporn & Chintrakarn, 2013; Muttakin

et al., 2018), which in turn leads to a higher cost of debt

for firms. Finally, ROA, firm size and interest coverage

ratios variables are negatively correlated with our outcome

variables.

4.2 | Main results

We now turn our attention to a cross-sectional examination of the

impact of climate change actions on firms' terms of access to external

debt markets. Results from the regression analysis testing the rela-

tionship between climate change actions (CC_ACTION) and the cost

of debt (KD) are reported in Table 4. In model (1), we present the OLS

results of our main predictor (CC_ACTION) and outcome

(KD) variables without employing control variables. The model results

in a negative coefficient (�1.076) and is statistically significant at less

than the1% level. This provides preliminary support to our main

hypothesis that there is a negative relationship between climate

change actions and the cost of debt. In model (2), we employed both

governance and control variables. Our primary results continue to

hold with a negative coefficient (�0.215) statistically significant at less

than the 1% level. Our findings are consistent with Caragnano et al.

(2020) who argue, in the context of non-financial European industries,

that low-GHG-emitting firms have a lower cost of debt compared to

firms with higher GHG emissions. Our findings are also consistent

with findings in a number of other studies (Cooper & Uzun, 2015;

Eliwa et al., 2021; Fonseka et al., 2019; Pizzutilo et al., 2020) who

investigated the relationship of firms' CSR or ESG performance and

the cost of debt where environment was included as part of firms'

sustainability. The findings of these studies reveal that lenders incor-

porate firms' climate change measures information when evaluating

borrowers' (firms') creditworthiness and their compliance with envi-

ronmental expectations, which in turn has an impact on the cost of

debt. Hence, our findings further validate the arguments, while exam-

ining environment as an individual component, that companies that

engage in more environmental measures would experience a lower

cost of debt compared to firms causing environmental damage or at

least not being proactive in climate-change initiatives. Moreover, the

governance variables in model (2) are not significant; however, ROA

(profitability), ICR (interest coverage ratio), firm size are negatively sig-

nificant with our outcome variables, while stock volatility and leverage

are positively significant. These results are also consistent with find-

ings in prior studies (Eliwa et al., 2021; Pandey et al., 2019).

Following prior studies (Eichholtz et al., 2019; Eliwa

et al., 2021), conducted in the context of firms' sustainability per-

formance to address the concern whether firms' sustainability mea-

sures, including environment, and the cost of debt are jointly

determined by unobservable firm-specific variables, we employed a

fixed-effect model, which represents a common method of control-

ling for omitted variables in a panel data setting (Wintoki, 2007;

Yermack, 1996). The results from this analysis are reported in

model (3) of Table 4. The coefficient estimate for the climate

change composite index is �1.560 and remains statistically signifi-

cant at less than the 1% level. This further strengthens our findings

that the relationship between climate change actions and the cost

of debt is not driven by an omitted variables bias and validates

our main hypothesis that there is a negative relationship between

firms' climate change actions and the cost of debt. Moreover, the
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coefficient estimates in model (3) for governance variables

(i.e., BSIZE and CEO Duality) are positive and statistically signifi-

cant at less than the 1% level. Hence, our findings support the

argument that larger boards (Kassinis & Vafeas, 2002) and CEO

power (Gunasekarage et al., 2020; Shahab et al., 2020) cause hin-

drance in environmental measures, which in turn leads to a higher

cost of debt. The coefficient estimates in model (3) for board inde-

pendence (BINDE) and gender diversity (DIVERSITY) are negative

and significant at the 1% and 5% levels, respectively. These results

also support arguments in the prior literature that board indepen-

dence and gender diversity are instrumental in promoting better

monitoring and promote environmental initiatives, i.e. climate

change actions in this case (Hussein et al., 2018; Jizi et al., 2014;

Nadeem, 2020).

In general, our findings are consistent with the decision-

usefulness (Godfrey et al., 1996) and stakeholder-agency (Hill &

Jones, 1992) theories supporting the notion that climate change

action information is being used by lenders to make their lending deci-

sions, as advocated by decision-usefulness theory. Similarly, the

results also support the notion that how firms with greater climate

change actions disclosure succeed in lowering information asymmetry,

which in turn results in a low cost of financing for firms, as advocated

by stakeholder-agency theory.

4.3 | Robustness checks: Alternative proxies

To verify the robustness of our results, we employed alternative prox-

ies for both our predictor and outcome variables. Following prior stud-

ies (e.g., Cooper & Uzun, 2015; Pandey et al., 2019), we employed

Interest-Spread as an alternative measure for the cost of debt, while

using Waste Recycled (W-RECYCLED)1 as an alternative individual

measure for Climate Change Action. Next, we reran our main model

using these alternative proxies and results are presented in Table 5. In

model (1) Table 5, we found that W-RECYCLED has a negative and sig-

nificant (�0.203) impact on the cost of debt measured by Interest-

Spread. We also find consistent results in model (2) of Table 5 where

we used the composite index of climate change action (CC_ACTION)

as our predictor and Interest-Spread as our outcome variables. Again,

our predictor variable is negative and significant at less than the 1%

TABLE 4 The impact of climate change actions on cost of debt

DV = KD

OLS OLS FE

(1) (2) (3)

CC_ACTION �1.076***(.090) �.215***(.079) �1.560***(.136)

CEO_DUALITY .034(.034) .229***(.059)

BSIZE �.001(.008) .055***(.016)

BINDE �.017(.240) �1.801***(.429)

DIVERSITY �.108(.215) �.672**(.331)

LEVERAGE .487***(.149) �.179(.277)

RD �.218(.604) 2.146**(.987)

PPTA .714***(.125) .437(.485)

ROA �2.291***(.325) �.107(.350)

VOLATILITY .014***(.003) .002(.005)

DIVIDEND �.004***(.000) �.005***(.001)

ICR �.752***(.160) �.353**(.174)

FSIZE �.051***(.017) �.226***(.073)

CASHFLOW �.136(.364) .433(.512)

Constant 2.812***(.033) 3.345***(.273) 4.961***(1.733)

Observations 3066 3065 3065

Number of ID 307

R-squared 0.044 0.515 0.127

YEAR NO YES

INDUSTRY NO YES

Note: Model (1) presents the ordinary least square (OLS) results of the impact of climate change actions on cost of debt without control variables. Model

(2) presents OLS results with control variables. Model (3) presents fixed-effects (FE) estimations. Robust standard errors are provided in parentheses.

*Significance at 10%.

**Significance at 5%.

***Significance at 1%.
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level. These results further validate our main results supporting our

hypothesis that climate change actions have a negative relationship

with the cost of debt.

4.4 | Endogeneity tests

4.4.1 | Instrumental variable regression—2SLS

A common concern with studies examining causal relationships relates

to possible endogeneity. Since all our results could be driven by a

common factor that simultaneously affects both the cost of debt and

our measure of climate change action and our observed negative rela-

tionship could merely be reflecting this endogeneity, we address this

issue by employing an instrumental variable technique. We used a

Sustainable Development Goals (SDG) dummy as an instrumental vari-

able. Since the SDGs were set up in 2015, a value of 0 was assigned

to years prior to 2015 and set to 1 if the year was 2015 and onwards.

We estimated two-stage least squares (2SLS) following Baum et al.

(2007). In the first stage of 2SLS regression, we use SDG_DUMMY as

an instrument for CC_ACTION. We then predict the CC_ACTION

from the first-stage regression and use it as the main independent var-

iable in the second-stage regression. In model (1) of Table 6, we found

a negative coefficient (�4.388), which is significant at less than the

1% level showing the suitability of the proxy used (Baum et al., 2007).

This shows that our main results are not driven by endogeneity arising

from an omitted variable bias.

4.4.2 | Propensity score matching

One could argue that the negative relationship between firms' willing-

ness to take measures on climate change and the cost of debt may be

TABLE 5 Robustness check with alternative measures

DV = interest-spread (1) (2)

W-RECYCLED �.203***(.052) -

CC-ACTION - �.215***(.079)

DUALITY .118**(.051) .034(.034)

BSIZE .011(.012) �.001(.008)

BINDEPENDENCE �.519(.428) �.017(.240)

DIVERSITY �.769**(.326) �.108(.215)

LEVERAGE .685***(.247) .487***(.149)

RD .244(.692) �.218(.604)

PPTA .618***(.211) .714***(.125)

ROA �1.080**(.518) �2.291***(.325)

VOLATILITY .015**(.005) .014***(.003)

DIVIDEND �.002**(.000) �.004***(.000)

ICR �.362(.235) �.752***(.160)

FSIZE �.021(.026) �.051***(.017)

CASH_FLOW .525*(.307) �.136(.364)

Constant �1.366(1.007) 1.107***(.273)

Observations 1037 3065

R-squared 0.750 0.729

INDUSTRY YES YES

YEAR YES YES

Note: Model (1) presents the ordinary least square (OLS) results of the

impact of Waste-Recycled (i.e., alternative proxy for climate change

actions) on Interest-Spread (i.e., alternative proxy for cost of debt). Model

(2) presents OLS results for our main predictor variable (CC_ACTION) and

Interest-Spread. Robust standard errors are provided in parentheses.

*Significance at 10%.

**Significance at 5%.

***Significance at 1%.

TABLE 6 Endogeneity tests

DV = KD

2SLS PSM

(1) (2)

CC_ACTION �4.388***(.778) �.590***(.125)

CEO_DUALITY .095(.085) .172***(.0488)

BSIZE .074***(.020) .0127(.0137)

BINDE .168(.525) �.451(.362)

DIVERSITY .621(.523) �.720***(.261)

LEVERAGE .641*(.354) .0460(.179)

RD 1.952(1.454) 2.109***(.490)

PPTA 1.495***(.371) .435**(.204)

ROA �.432(.527) �.963***(.365)

VOLATILITY �.002(.007) .009**(.004)

DIVIDEND �.003(.002) �.003***(.000)

ICR �.384(.295) �.665***(.193)

FSIZE .238***(.068) �.00322(.0245)

CASHFLOW .236(1.016) .431(.502)

Constant �1.261(3.226) 1.506(1.547)

Under-identification test 37.103***

Endogeneity test 31.641***

Cragg–Donald Wald F statistic 122.45

Critical values

10% maximal IV size 16.38

15% maximal IV size 8.96

20% maximal IV size 6.66

25% maximal IV size 5.53

Treatment_Variable �.283***(.0462)

R-squared �0.082 0.140

YEAR YES YES

INDUSTRY YES YES

Observations 3065 2000

Note: Model (1) presents the 2SLS results and Model (2) presents PSM

(propensity score matching) results. Robust standard errors are provided in

parentheses.

*Significance at 10%.

**Significance at 5%.

***Significance at 1%.
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the result of an external climate change phenomenon, such as the

introduction of SDGs, or the ratification of international treaties on

climate change, especially the Kyoto Protocol treaty. One could also

argue that firms that implement climate change actions are inherently

different from firms that do not do so. For example, firms with higher

financial resources might be more willing to engage in environmental

initiatives due to their better financial position. To ensure that climate

change actions' negative influence on the cost of debt is not driven by

any exogenous shock, we apply the nearest-neighbour approach and

propensity score match firm-years that fall prior to the event of SDGs'

introduction in 2015 to firm-years that fall after the event of SDG

introduction. We re-run our model on this matched sample and results

are presented in model 2 of Table 6. We find results that are consis-

tent with our main findings of a negative and significant coefficient

(�0.590) of the predictor variable (CC_ACTION). Therefore, we con-

clude that our results are not driven by any exogenous effect.

4.5 | Industry subsample analysis

Firms tend to adopt different environmental strategies based on their

industry affiliation (Li & Ramanathan, 2018). In this context, Clarkson

et al. (2004) put emphasis on the importance of making a distinction

between low-polluting and high-polluting firms in terms of environ-

mental capital expenditure. Their findings conclude that there are

incremental economic benefits associated with environmental capital

expenditure investment by low-polluting firms but not high-polluting

firms. Prior studies (Brammer & Pavelin, 2006; Passetti et al., 2018)

also argue that industry sensitivity can influence environmental

choices. Therefore, we divided the sample into two subsamples repre-

senting environmentally sensitive and non-sensitive industries to see

whether industry grouping has any influence on the relationship

between climate change actions and the cost of debt. The environ-

mentally sensitive industries comprised companies dealing in energy

equipment, oil and gas, chemical, construction materials, container

and packaging, metal and mining, paper and forest, aerospace, electri-

cal equipment, machinery trading, airlines, marine, road and rails, and

transportation infrastructure. On the other hand, environmentally

non-sensitive companies belonged to industries such as consumer dis-

cretionary, healthcare, financials, information technology, communica-

tion services and real estate.

Model (1) in Table 7 presents the results for environmentally sen-

sitive industry where the coefficient (�0.303) is negative and statisti-

cally significant at the 5% level. Similarly, model (2) in Table 7 presents

the regression results for non-sensitive industries where the coeffi-

cient (�0.227) is again negative and statistically significant at the 5%

level. The coefficient for sensitive industries is relatively stronger than

the coefficient of non-sensitive industries, which is consistent with

arguments in the prior literature (Cho et al., 2012; Tilling & Tilt, 2010)

that environmental measures are more pronounced in environmen-

tally sensitive industries due to legitimacy concerns. However, given

the importance of environmental measures for lenders, the results

provide support to the argument that regardless of industry affiliation,

firms in either type of industries are rewarded for their climate change

actions, as they are well aware of the fact that similar to equity inves-

tors, lenders attach monetary value to corporate social and environ-

mental measures (Barigozzi & Tedeschi, 2015), which in turn leads to

a lower cost of debt.

4.6 | The role of COVID-19

The COVID-19 pandemic caused a public health emergency that

abruptly and severely constricted global economic activities

(Bernanke, 2020). Reinhart and Chen (2020), further commenting on

the COVID19 pandemic, argue that the crisis that has resulted from

COVID19 is different from past crises with respect to its cause, scope,

and severity. A relatively recent study by (Ding et al., 2021) examines

corporate characteristics and stock price reactions to COVID-19 using

data on more than 6700 firms from across 61 economies during the

first 5 months of 2020. Findings in Ding et al. (2021) reveal that the

pandemic-induced drop in stock prices is larger among firms that are

more exposed to the COVID-19 pandemic through their supply chains

and customer locations. Hence, given the economic impact of the

TABLE 7 Industry classification analysis

DV = KD

(1) (2)

SENS-IND Non-Sens IND

CC_ACTION �.303**(.130) �.227**(.093)

DUALITY �.024(.062) .015(.040)

BSIZE �.047***(.013) .002(.010)

BINDEPENDENCE 1.451***(.482) .026(.258)

DIVERSITY �.334 (.326) �.066 (.248)

LEVERAGE �.084(.191) .112(.155)

RD �1.525(1.267) .445(.434)

PPTA �.209**(.106) .411***(.087)

ROA �2.938***(.384) �1.796***(.406)

VOLATILITY .024***(.004) .011***(.003)

DIVIDEND �.003***(.001) �.002***(.000)

ICR �1.242***(.171) �.759***(.204)

FSIZE �.109***(.024) �.067***(.017)

CASH_FLOW �1.639***(.594) .241(.371)

Constant 8.629***(1.820) 3.794***(.312)

Observations 753 2313

R-squared 0.657 0.441

YEAR YES YES

INDUSTRY YES YES

Note: Model (1) presents the ordinary least square (OLS) results for

environmentally sensitive industries, while Model (2) presents results for

environmentally non-sensitive industries. Robust standard errors are

provided in parentheses.

*Significance at 10%.

**Significance at 5%.

***Significance at 1%.
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pandemic on financial performance of businesses, firms might have

paid less attention to their environmental performance. Similarly, the

banks might pay less attention to their borrowers' environmental ini-

tiatives during these unprecedented times. Therefore, to test the

impact of COVID-19 on the relationship between climate change

actions and KD, we divide our sample into two subsamples. This con-

sists of the pre-COVID19 period, that is, by excluding year 2020

observations from the sample, and the main sample that includes year

2020 to measure whether the pandemic period (i.e., year 2020) would

have any impact on the relationship between climate change actions

and the cost of debt. The regression results for the two samples are

presented in Table 8. Model (1) shows results for the pre-COVID-19

period where the coefficient (�1.002) is negative and statistically sig-

nificant at the 1% level. In model (2), we included the pandemic year

(i.e., 2020) and reran the regression where the coefficient (�0.215) is

again negative and statistically significant at the 1% level.2 Thus, our

results show that lenders continue to consider firms' environmental

initiatives in their lending decisions even during the pandemic. This

shows that climate change actions now require continuous efforts

from firms no matter what the economic conditions at the time of

lending are.

5 | CONCLUSION

The main purpose of this paper is to empirically examine the relation-

ship between climate change actions and the cost of debt in a sample

of S&P 500 companies. Based on decision-usefulness (Godfrey

et al., 1996) and stakeholder-agency theories (Freeman, 1999; Hill &

Jones, 1992), we aim to gain a deeper understanding of whether

lenders associate monetary value to firms' non-financial information

(particularly their climate change actions) and whether this informa-

tion results in reduced information asymmetry. Using a sample of

3066 firm-year observations, our findings suggest that firms' climate

change actions result in a lower cost of debt. In addition, we also

found statistically significant evidence to support the argument that

the negative impact of climate change actions on the cost of debt is

relevant for both environmentally sensitive and non-sensitive indus-

tries. Finally, the relationship between climate change actions and the

cost of debt still remains negative and statistically significant even

after we factored in year 2020 to measure the impact of the pandemic

(COVID-19) on this relationship. Our findings are consistent with the

findings reported in Caragnano et al. (2020) who argue, in the context

of non-financial European industries, that low-GHG-emitting firms

have a lower cost of debt compared to firms with higher GHG

emissions.

Our study contributes to the literature in several ways. First, our

findings imply that firms' climate change actions have positive mone-

tary implications by enabling access to cheaper debt financing in the

US market. Second, the study focuses purely on firms' environmental

performance using an index that exclusively captures firms' multiple

climate change actions. Third, consistent with a decision-usefulness

theory perspective, our findings also suggest that non-financial infor-

mation on firms' environmental performance is becoming increasingly

important when creditworthiness is assessed, hence calling for com-

panies to invest in more useful and up-to-date environmental commu-

nication. Fourth, from the firms' perspective, the results provide

support for the adaptation of more relevant climate change actions

and the dissemination of such information, since there are non-

negligible financial benefits associated with climate change actions. In

addition, the effective dissemination of climate change actions infor-

mation would result in reduced information asymmetry, which in turn

can lead to reduced agency costs as stipulated by stakeholder-agency

theory. Finally, from a legitimacy theory perspective, our findings also

lend support to the argument that firms with greater climate change

actions are likely to gain legitimacy from different stakeholders and,

as a result, be rewarded with a lower cost of financing from the capital

markets.

However, like other studies, this study also has some limitations

which arguably would serve as directions for future research. Firstly,

since the S&P index is comprised of relatively larger firms, our results

shed little light on whether smaller firms might exhibit significant dif-

ferences in their approaches towards the environment. Therefore,

future research can replicate this study on smaller firms to examine

how lenders respond to smaller firms' actions regarding climate

change. Secondly, this study is based on large firms in the US market,

TABLE 8 The role of COVID19

DV = KD
(1) (2)
Exc-2020 Incl-2020

CC_ACTION �1.002***(.107) �.215***(.079)

DUALITY .206***(.046) .034(.034)

BSIZE .055***(.011) �.001(.008)

BINDEPENDENCE �.837***(.311) �.017(.240)

DIVERSITY �.345(.255) �.108(.215)

LEVERAGE .217(.187) .487***(.149)

RD .610(.751) �.218(.604)

PPTA .998***(.179) .714***(.125)

ROA �1.133***(.425) �2.291***(.325)

VOLATILITY .013***(.004) .014***(.003)

DIVIDEND �.005***(.001) �.004***(.000)

ICR �.682***(.175) �.752***(.160)

FSIZE .029(.023) �.051***(.017)

CASH_FLOW �.836(.572) �.136(.364)

Constant 4.272**(1.738) 3.345***(.273)

Observations 2923 3065

R-squared 0.167 0.515

YEAR YES YES

INDUSTRY YES YES

Note: Model (1) presents results for a sample that does not include the

COVID-19 pandemic year of 2020, while model (2) presents ordinary least

square (OLS) results for the sample that include firms' year observations of

the year 2020. Robust standard errors are provided in parentheses.

*Significance at 10%.

**Significance at 5%.

***Significance at 1%.
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hence not providing evidence about the climate change actions and

their association with the cost of debt in the smaller capital markets

for small and medium enterprises. Finally, our research findings on the

relationship between climate change actions and the cost of debt

might be dependent upon the measure of climate change actions, that

is, the composite index, we employed in this study. Therefore, the

choice of how to measure climate change actions, and perhaps includ-

ing more dimensions of climate change, would be an avenue for future

research.
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ENDNOTES
1 W-RECYCLED is downloaded from Bloomberg database, which indicates

the total amount of waste the company recycles in thousands of metric

tonnes per year. We also used RENEW_ENERGY_USE as an alternative

proxy which indicates amount of energy consumed by firm that was gen-

erated by a renewable energy source in thousands of megawatts hours

(MWh). The results of both alternative proxies were qualitatively

the same.
2 We have also factored for the period of financial crisis (i.e., 2007 to

2012) and rerun the regression to check whether the financial crisis had

an impact on firms' climate change actions. Again, the results were quali-

tatively similar.
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