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ABSTRACT

Climate change is one of the greatest challenges faced by Australian companies as it poses
regulatory, physical and market risks that represent significant problems for companies and
their stakeholders. Specifically, these risks can transform into large-scale financial problems
exposing companies to billions of losses. Acknowledging the looming financial consequences
of climate change risks, this thesis examines issues related to climate change through three
studies set in the Australian context. The first study uses a survey to explore the extent of
climate change risk responses by companies and whether the extent of climate change
responses is influenced by the top risk managers’ climate change belief, strategic management
factors (i.e. company strategy and company structure) and stakeholder factors (i.e. stakeholder
pressure and external stakeholder interaction). Its findings can be used by regulators to identify
companies that are failing to provide adequate climate change risk responses and take
necessary actions to ensure these shortcomings are addressed by companies. Using content
analysis, the second study explores current climate change risk and risk response disclosures
by companies, and whether the extent of these disclosures is impacted by corporate financial
factors (i.e. profitability, gearing and ownership concentration) and corporate governance
factors (i.e. proportion of non-executive directors, proportion of female directors and the
presence of an environmental committee). Its findings provide important recommendations for
companies to improve disclosure practices, which will create value for both the companies and
their stakeholders, since inadequate disclosures can cause legal consequences for the former
and uninformed decisions can cause unfavourable financial consequences for the latter. The
third study uses a survey experiment to explore how investors react to different levels of climate
change risk and risk response disclosures by companies. Its findings inform companies about
investors’ expectations regarding the extent of climate change risk disclosures when making

investment decisions.
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CHAPTER 1:

Thesis Overview



1. INTRODUCTION

This thesis acknowledges climate change as one of the greatest challenges faced by humanity
(Sturmer, 2014), and explores climate change risk responses and disclosures by Australian
companies along with the implications of such disclosures. Climate change, which is defined
as “a change in the statistical properties of the climate system that persists for several decades
or longer” (Australian Academy of Science, 2020, para. 2), is a long-established problem since
scientists have judged that the Earth has “almost always been in a state of climate change”
within “stable bounds” (Petit et al., 1999, p. 435). However, in Marcott et al.'s (2013)
reconstruction of global temperature during the past 1500 years, the warming observed during
the past three decades has been specified as unusual in comparison to changes that had occurred
prior to the emergence of human activity. Marcott et al.'s (2013) observation strongly suggests
that human influence has been a dominant factor driving modern global climate change which

continues to increase in severity.

It is conceivable that human driven climate change would continue to result in large, abrupt
events, causing serious consequences (Alley et al., 2003). The National Aeronautics and Space
Administration (NASA, 2020) predicts that with the continuation of climate change, the global
temperatures will increase inconsistently, heatwaves will intensify, seal levels will rise, lands
will subside, the frost-free season will lengthen, precipitation patterns will change, droughts
will intensify, and hurricanes will worsen. Furthermore, the United Nations has acknowledged
that climate change is continuing at a rate much faster than anticipated and has recognised the
urgent need for taking actions to combat climate change risks as one of its sustainable
development goals for 2030 (United Nations, 2019). This recognition by the United Nations
can be deemed timely as climate change is already disrupting economies, impacting lives,
“costing people, communities and countries dearly today and even more tomorrow” (United
Nations, 2020, para. 2). The destructive nature of climate change has also cast a long shadow
over companies with a multitude of large corporations facing approximately a total of US$ one
trillion worth of losses from this looming environmental hazard (Carbon Disclosure Project,

2019).



1.1 MOTIVATION

This thesis is motivated by the climate change risks that are looming over companies and their
stakeholders (e.g. investors). Specifically, climate change is expected to put billions of dollars
at risk within a period of five years (Carbon Disclosure Project, 2019) and these risks may take
the form of regulatory risks, physical risks and market risks. Regulatory risks can result from
regulatory changes such as the introduction of mandatory climate change risk reporting,
emissions taxes or emissions trading schemes that may give rise to compliance costs such as
reporting and monitoring costs, additional corporate tax expenses, or non-compliance costs
such as penalties and litigations (Gasbarro et al., 2017; Nikolaou et al., 2015). In comparison,
physical risks result from climate induced variations in natural ecosystems such as sea level
rises, and severe weather events such as bushfires, flooding and hailstorms, which may damage
company property, cause resource shortages and operational disruptions (Sakhel, 2017), while
market risks result from climate change induced variations in customer and financial markets
and these may consequently harm companies through low customer demands and divestments

by investors (Sakhel, 2017).

Whilst the risks posed by climate change will affect companies operating in multiple
jurisdictions across the globe, the negative consequences of climate change for companies in
Australia signal a bleak future (Plumer, 2019; Purtill, 2019). This bleak future is attributed to
Australia’s high level of exposure and sensitivity to the risks of climate change, as inaction on
climate change could place Australia in the fifth position of the economies worst-affected by
this global challenge, with a “business as usual” model expected to cause a $29 billion annual
loss from the country’s gross domestic product by 2050 (Kelly, 2020; The Commonwealth
Scientific and Industrial Research Organisation, 2019; The Garnaut Climate Change Review,
2011). Furthermore, Australian companies have faced regulatory risks of climate change with
past governments seeking to implement a carbon pollution reduction scheme in 2008 and a
carbon tax in 2012, and it is difficult to rule out this regulatory threat from the near future
(Australian Broadcasting Corporation News, 2014). Another regulatory risk arises as directors
of Australian companies have a legal duty to “act on climate change risk, include it in corporate
strategies and report on it to shareholders”, and failure to do so would attract legal
consequences for the board (Fernyhough, 2019, para. 1). Additionally, Australian companies
have been subject to the physical risks of climate change with bushfires, droughts, flooding

and hailstorms causing multi-million dollars of damages, and this was evident with the most



recent Australian bushfires resulting in insurance losses estimated to be over AU$300 million
(British Broadcasting Corporation, 2020; Pandey, 2020; Roach, 2020; Henriques-Gomes,
2019). Moreover, climate change induced market risks have also become apparent with
customers changing their attitudes with some demanding lower carbon energy and investors
dropping stocks of companies that are exposed to the risks of climate change (Chalmers, 2020;

Giblom, 2019; Sakhel, 2017; Okereke and Russel, 2010).

Climate change risks faced by Australian companies also create a bleak future for investors
because of its uncertain path and effect on investment portfolios (Flood, 2019). Especially with
climate change induced disasters, economic losses and regulatory attention continuing to
increase, risks associated with climate change have become a critical investment consideration
(Morgan Stanley, 2020). This critical investment consideration is embedded in a US§ 41
trillion investor climate campaign which pressures companies to detail how climate change
impacts their businesses so equity providers can remove funds from companies that do not
respond to those risks (Hurst, Massa and Chasan, 2020). Despite this effort, which also includes
investor representations from Australia, investors are having to continue exerting pressure on
companies to disclose their climate change risks and respond to those risks, with some going
further such as taking legal action against Australian companies (Moore, 2020; Khadem, 2019).
By considering these issues, Australia can be recognised as one of the most appropriate

jurisdictions to study the climate change risks faced by companies.

1.2 AIMS AND OBJECTIVES

Acknowledging the risks faced by Australian companies due to climate change, their increasing
severity, the significance of responding to and disclosing these risks for companies and the
investors’ interest in corporate climate change risk responses and disclosures, this thesis aims
to achieve three objectives. First, this thesis aims to fill a crucial gap in the literature by
exploring the extent of Australian company responses to climate change risks along with the
effects of the top risk manager’s climate change belief, strategic management factors (i.e.
company strategy and company structure) and stakeholder factors (i.e. primary stakeholder
pressure, secondary stakeholder pressure, external stakeholder interaction) on the extent of
such disclosures. This objective carries benefits for Australian companies, corporate regulators
and investors. Specifically, identifying the inadequacies of climate change risk responses

would guide Australian companies to take actions to overcome these inadequacies.



Furthermore, identifying these inadequacies would benefit Australian regulators such as the
Australian Securities and Investments Commission to better utilise their resources to identify
companies that are likely to have inadequate climate change risk responses, to make necessary
interventions to overcome these inadequacies. These corporate actions and regulatory
interventions would consequently help safeguard investors’ resources from the looming risks

of climate change.

Second, this thesis aims to address another gap in the literature by exploring the extent of
climate change risk and risk response disclosures by Australian companies, and whether
corporate financial factors (i.e. profitability, gearing and ownership concentration) and
corporate governance factors (i.e. proportion of non-executive directors, proportion of female
directors and the presence of an environmental committee) influence the extent of such
disclosures. Importantly, this thesis aims to produce recommendations to address company
climate change risks and risk response disclosure inadequacies. These recommendations would
guide companies to better address their climate change risk and risk response disclosure
inadequacies, which would consequently help protect directors from breaching their statutory
duty of due care and diligence. Furthermore, these recommendations would benefit regulators
such as the Australian Securities and Investments Commission to improve the effectiveness of
their oversight of corporate climate change risk disclosures and to protect investors from being

left uninformed about the climate change risks faced by Australian companies.

Third, this thesis explores investors’ reactions to varying levels of climate change risks and
risk response disclosures, whilst considering investment time horizons (i.e. short-term and
long-term) and investor personality traits (i.e. extraversion, neuroticism and climate change
belief). This study benefits companies by demonstrating how different levels of climate change
risk disclosures can impact the amount of resources allocated by short-term and long-term
investors. The study also benefits investment companies by providing guidance on personality
traits that would prove suitable for recruiting personnel to manage investment portfolios that

are increasingly exposed to the impacts of climate change.



2. OVERVIEW OF THE STUDIES

To achieve the aims and objectives stated in the preceding section, this thesis introduces three
self-contained studies. The first study explores climate change risk responses by Australian
companies. The second study explores climate change risks and risk response disclosures of
Australian companies. The third study explores how investors react to climate change risks and

risk response disclosures. The links amongst these three studies are presented in Figure 1.

Figure 1
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2.1 STUDY 1: CLIMATE CHANGE RISK RESPONSES BY COMPANIES

The first study explores the extent to which Australian companies respond to their regulatory
risks (e.g. emissions management and the disclosure of climate change risks and risk
responses), physical risks (e.g. bushfires, droughts hurricanes) and market risks (e.g. changes
in customer and investor behaviour) resulting from climate change risks, and further
investigates whether these responses are impacted by the top risk manager’s climate change
belief, strategic management factors (i.e. company strategy and company structure) and
stakeholder factors (i.e. primary stakeholder pressure, secondary stakeholder pressure and the
extent of the interaction with external stakeholders). This study uses survey data from the top
risk managers of 120 Australian companies operating in the Insurance and Financial Services,
Agriculture, Food and Beverages and Mining and Energy Production sectors, which are heavily
impacted by climate change risks. Data are analysed using Wilcoxon Signed Ranks tests and

regression analysis.



This study is motivated by the climate change risk response inadequacy of Australia’s biggest
companies, with Australia’s top 100 companies not having identified climate change as a
material business risk and 22 of Australia’s biggest companies undermining climate action
(Market Forces, 2020; Khadem, 2019). This response inadequacy can be detrimental for
directors as they have a legal obligation to act on climate change risks, and failure to do so may
create legal consequences for directors (Fernyhough, 2019). Furthermore, inadequate climate
change risk responses by companies can be detrimental to stakeholders such as shareholders
and creditors, as climate change poses a material risk to shareholder returns and poses a credit
risk for banks when the financial health of their (corporate) borrowers is negatively impacted
(The United Nations Environment Programme, 2018; Williams, 2018). Recognising these
detrimental impacts on companies and their stakeholders, this study aims to demonstrate how
companies and their stakeholders can improve company responses to climate change risks by
for example, choosing a top risk manager who believes in climate change, changing company

structure, and improving interaction with external stakeholders.

2.2 STUDY 2: CLIMATE CHANGE RISKS AND RISK RESPONSE DISCLOSURES BY
COMPANIES

The regulatory risk response of disclosing climate change risks and risk responses, which forms
a crucial aspect of the first study, is extensively investigated in the second study by exploring
the extent to which Australian companies produce disclosures about their climate change risks
and risk responses. Specifically, it addresses two crucial areas of research. First, it explores the
extent to which climate change risks and risk responses are disclosed by Australian companies
with reference to the governance, strategy, risk management and metrics and targets themes
under the Task Force on Climate Related Financial Disclosures (TCFD) framework, which
aims to guide companies to effectively address stakeholders’ demands for adequate climate
change risk disclosures (TCFD, 2016). Second, it explores how the extent of these disclosures
could be impacted by corporate financial factors (consisting of profitability, gearing and
ownership concentration), and corporate governance factors (consisting of the proportion of
non-executive directors, the proportion of female directors and the presence of an
environmental committee). This study is conducted by performing content analyses on annual
and sustainability reports which involves the analysis of sentence counts, word counts and

disclosure type scores of disclosures, and archival data, of 114 Australian companies



representing the (i) insurance and financial services, (ii) agriculture, food and beverages, (iii)
mining and energy production, (iv) transportation and tourism, and (v) healthcare providers
and services sectors, which are heavily impacted by climate change risks are chosen for the

content analysis.!

This study is motivated by the inadequacy of climate change risk disclosures produced by
Australian companies, as observed in prior studies. For example, “a third of Australia's biggest
listed companies are keeping investors in the dark about how they are managing the potentially
large financial risks of climate change” (Yeates, 2017, para. 1), leaving investors unaware of
the potentially dire financial consequences that may await them. Further, this inadequacy of
disclosures can also prove detrimental for companies since failure to disclose foreseeable
climate-related risks forms a breach of the “statutory duty of due care and diligence” under the
Australian Corporations Act 2001, which could consequently result in legal liabilities (Boyd,
2017, para. 13). Acknowledging these detrimental consequences, this study aims to identify
the shortcomings of climate change risks and risk response disclosures by Australian
companies and present recommendations for improved disclosures which will create value for
the companies and stakeholders whilst helping directors to safeguard themselves from

breaching their statutory duty of due care and diligence.

2.3 STUDY 3: INVESTOR REACTIONS TO CLIMATE CHANGE RISKS AND RISK
RESPONSE DISCLOSURES BY COMPANIES

The third study extends the second study by exploring how investors react to varying levels of
climate change risk disclosures by companies. Specifically, it explores how investors react to
non-disclosure (of any climate change risk information), disclosures limited to climate change
risks, and disclosures of both climate change risks and risk responses, when short-term and
long-term investment horizons are considered. Second, it explores the influence of investors’
personality and climate change belief on their investment decisions. Specifically, the study
examines the effect of an investor’s extraversion, a personality trait which is characterised by
“an orientation of one’s interests and energies toward the outer world of people and things
rather than the inner world of subjective experience” (American Psychological Association,

2019a, para. 1); neuroticism, which is characterised by “a chronic level of emotional instability

"'In addition to industry considerations, this sample was obtained from the S&P ASX (Australian Securities
Exchange) 300 list (on 30" May 2018), which resulted in a final sample size of 114 companies.



and proneness to psychological distress” (American Psychological Association, 2019b, para.
1), and investor’s climate change belief, on their investment decisions. This study is based on
a survey experiment of 96 experienced stock market investors. The instrument used by Milne
and Patten (2002) and extracts from annual and sustainability reports of Australian listed

companies are used to design the survey experiment.

This study is motivated by the ambivalence in the existing literature which suggests that
negative environmental disclosures, such as climate change risks, are “likely to turn investors
off” whilst also indicating that they could “signal proactivity and awareness of risk” which is
in turn “honoured by investors” (Reimsbach and Hahn, 2015, p. 220; Chan and Milne, 1999,
p. 274). This ambivalence combined with the absence of a unanimously accepted standard for
disclosing information on climate change risks makes it difficult to anticipate how investors
would react to varying levels of climate change risk information disclosures produced by
companies. This contradiction in terms of environmental disclosures is problematic for
companies as they would find it difficult to assess the extent to which climate change risk
information should be disclosed to achieve desired investor reactions. Also, uncertainties
surrounding how investors would allocate resources to companies that face climate change
risks could prove problematic for investment firms, especially when determining the personnel
who should manage investment funds that are highly exposed to climate change risks.
Recognising these problems, this study aims to identify how investors react to different levels

of climate change risk disclosures.

3. RESEARCH METHOD

This thesis adopts a mixed method approach consisting of a survey questionnaire, content
analysis, archival data and a survey experiment. Specifically, the first study uses an online
survey questionnaire to explore corporate climate change risk responses and the influence of
the top risk manager’s climate change belief, strategic management factors and stakeholder
factors on these responses. A survey is suitable for this study since a survey allows the
researcher to directly investigate the subject’s attitudes, therefore avoiding the internal validity
problems associated with archival studies, whilst removing some of the external validity
problems associated with laboratory experiments by questioning the subject’s attitudes about
real-life behaviour (Gassen and Schwedler, 2010). Furthermore, this anonymous online survey

carries the benefit of minimising the potential for social desirability bias (Larson, 2019). This



survey was pre-tested by accounting academics prior to being administered to top risk
managers of Australian companies through Qualtrics, a company that specialises in online data
collection services. Top risk managers were chosen for this study since they could
knowledgably answer questions concerning the climate change risks faced by their companies
and their companies’ responses to the risks. 120 useable responses were obtained with a
39.34% response rate. Data were analysed through Wilcoxon Signed Ranks tests and regression
analysis. Reliability tests, factor analysis and Harman’s (1967) single-factor test for assessing
common method bias were preformed to ascertain the rigour of the research method (Craighead

et al., 2011).

The second study uses content analysis and archival data to explore the extent of corporate
climate change risks and risk response disclosures, and the impact of corporate financial and
governance factors on these disclosures. Content analysis is suitable for the analysis of
disclosures since this method has been extensively used by scholars for analysing published
information in corporate environmental responsibility research (Beck et al., 2010; Turker,
2009; Jose and Lee, 2007; Guthrie and Abeysekera, 2006). Archival data are used to study the
impact of corporate financial factors and corporate governance factors on disclosures since the
literature has demonstrated how archival studies have helped scholars better understand
possible motivations for company disclosure choices (Moser and Martin, 2012). The content
analysis was performed on annual and sustainability reports of 114 companies to assess the
extent of climate change risks and risk response disclosures with reference to the Task Force
on Climate-related Financial Disclosures (TCFD) framework. 5% of this sample was used to
assess the inter-coder reliability. Sentence counts, word counts and disclosures type scores that
were obtained from the content analysis were assessed using descriptive statistics, Friedman
tests and Kruskal-Wallis test. Archival data for corporate financial and corporate governance
factors were obtained for all but three companies that are considered for this study from
multiple databases including Morningstar, IBIS World, D&B Hoovers, and company annual
reports. Archival data of all companies (except for three) were assessed against their extent of

climate change risk and risk response disclosures using regression analysis.

The third study follows the method of Holm and Rikhardsson (2008), Milne and Patten (2002)
and Chan and Milne (1999) by using an online survey experiment to explore investor reactions
to climate change risks and risk response disclosures. A survey experiment is suitable for this

study since this enables the manipulation of the variable of interest - climate change risks and

10



risk response disclosures. The research instrument used in this study was developed by using
content from annual and sustainability reports of Australian companies and Milne and Patten’s
(2002) research instrument. Three versions of the research instrument were prepared to
represent the control group with no disclosures, first treatment group with risk disclosures and
second treatment group with risks and risk response disclosures. The research instruments were
pre-tested with five academic colleagues who have extensive experience in survey-based
experimental studies and pilot tested by 18 stock market investors to evaluate feasibility, survey
duration and the effectiveness of validation controls. The survey was administered to 195 stock
market investors through Qualtrics. A final sample of 96 complete responses representing a
49% response rate was obtained. Data were then assessed using factor analysis and reliability
tests to ensure the rigour of the method. Finally, data were analysed using descriptive statistics

and Maan-Whitney Z-score tests and regression analysis.

4. THESIS STRUCTURE

The above-mentioned self-contained studies are presented in the second, third and fourth
chapters of this thesis. References that accompany each study are presented at the end of each
chapter. Furthermore, appendices containing survey instruments along with the corresponding
Macquarie University Human Research Ethics Committee approval letters are presented at the
end of each study where relevant. The fifth and final chapter concludes this thesis by
consolidating the findings, contributions, limitations of the three studies and suggesting

avenues for future research.
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ABSTRACT

Climate change is a critical issue that poses regulatory, physical and market risks for
companies. Yet, Australian companies are reportedly failing to adequately respond to climate
change risks. This climate change risk response inadequacy can cause business losses and legal
consequences, whilst also placing interests of stakeholders (e.g. investors and creditors) at risk.
Acknowledging these problems, this study aims to explore the extent to which Australian
companies respond to regulatory, physical and market risks of climate change. This study also
explores the impact of the top risk manager’s climate change belief, strategic management
factors (i.e. company structure which is represented by the extent of organicity and company
strategy which is represented by the extent of cost leadership) and stakeholder factors (i.e.
stakeholder pressure and interaction with external stakeholders) on the extent of corporate
climate change risk responses. Data for this study are collected from an online survey
administered to 120 top risk managers of Australian companies from three sectors that are
heavily exposed to climate change risks. Findings show that companies respond to regulatory
risks to a greater extent than physical risks and market risks. It also shows that top risk
managers’ climate change belief, pressure from secondary stakeholders, the extent of cost
leadership and stakeholder interaction are positively and significantly associated with the
company’s responses to regulatory, physical and market risks. This study fills a crucial gap in
the literature by being one of the first to identify the extent to which Australian companies
respond to regulatory, physical and market risks imposed by climate change. The findings of
this study will guide Australian companies to take action to improve their climate change risk
responses. These findings also benefit Australian regulators to better utilise their resources to
identify companies that are likely to have insufficient climate change risk responses, to make
necessary interventions to overcome these insufficient responses, which can consequently help

safeguard investors’ resources.
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1. INTRODUCTION

Climate change is a critical issue faced by companies in the modern era with over 200 of the
world’s largest companies facing approximately a total of US$ one trillion worth of risks from
climate change (Carbon Disclosure Project, 2019). Given that these risks have become quite
pronounced, investors and regulators are calling companies to manage their climate change
risks by responding to them (Harvard University, 2019; Khadem, 2019). The risks are diverse,
but the literature generally categorises them as regulatory risks, physical risks and market risks,
all of which have also been encountered by certain companies in Australia (Chartered
Accountants Australia and New Zealand, 2019; Bui and de Villiers, 2017; Sakhel, 2017). In
Australia, the main climate change related regulatory risk arises from the legal duty of company
directors to “act on climate change risk, include it in corporate strategies and report on it to
shareholders, raising the real prospect that boards failing to act could end up in court”
(Fernyhough, 2019, para. 1). In addition, regulatory risks can arise from greenhouse gas
emissions. For example, Australian companies were subject to carbon tax from 2012 to 2013

(Australian Broadcasting Corporation News, 2014).

Furthermore, physical risks of climate change such as bushfires, flooding, hailstorms, amongst
others, have severely impacted Australian companies in recent years by causing immense
destruction to the businesses assets and continue to be a significant threat (British Broadcasting
Corporation, 2020; Pandey, 2020; Henriques-Gomes, 2019). Unfortunately, no area/region in
Australia appears to be safe from some of these impacts (e.g. hailstorms and bushfire smoke)
as they cannot be contained within a specific geographical area. Additionally, market risks that
arise from climate change induced shifts in customer and financial markets have also become
prominent with investors dropping stocks of companies that are exposed to the risks of climate
change and customers changing their attitudes with some demanding lower carbon energy

(Chalmers, 2020; Giblom, 2019; Sakhel, 2017; Okereke and Russel, 2010).

The seriousness of climate change risks looming over companies is further emphasised in a
2019 report published by the environmental campaign group Market Forces, which has found
that Australia’s biggest companies are failing to plan for climate change risks with Australia’s
top 100 companies not having identified climate change as a material business risk (Khadem,
2019). If the companies are simply acknowledging the seriousness of climate change risks

without actively responding to the risks, four crucial problems would emerge. First, it would
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deprive investors, who have already emphasised the importance of climate change risks on
their investment decisions from making well-informed resource allocation judgements (Potter,
2019). Second, it would put companies and their directors at risk of facing legal consequences
under the Australian Corporations Act 2001 (Boyd, 2017). Third, it would lead to business
losses and possible bankruptcies when businesses succumb to expensive natural disasters, and
these can consequently damage the nation’s financial stability (Burroughs, 2019; Murphy,
2019). Fourth, inadequate response to climate change risks, such as failing to meet public
expectations for emission reductions, could also lead to reputational damage for a company,
since subpar environmental performance is difficult to be concealed and consequently it can

threaten a company’s reputation (Esty, 2007).

The above-mentioned problems relate to the regulatory, physical and market risks and highlight
the importance for Australian companies to respond to climate change risks as an urgent need
rather than just acknowledging the risks. Therefore, in view of this need, this study aims to
understand the extent of climate change risk response of Australian companies in the Insurance
and Financial Services, Agriculture, Food and Beverages and Mining and Energy Production
sectors, all of which are considerably exposed to risks posed by climate change and have
greatly suffered during the past decade due to natural disasters (Bell, 2020; Caisley and
O’Dwod, 2020; Actuaries Institute, 2016; International Council on Mining and Metals, 2013;
Schaeffer et al., 2012; Business for Social Responsibility, 2011; Maddison, 2011). Specifically,
this study explores the climate change risk response of the companies by focusing on two
crucial facets. First, the study explores the climate change risk response of these companies by
separately considering their responses to regulatory, physical and market risks posed by climate
change. Second, this study investigates whether the response by these companies to regulatory,

physical and market risks could be impacted by six crucial factors.

The first factor is the top risk manager’s (i.e. chief risk officer’s) climate change belief, which
represents the belief attached to a powerful corporate position that has been considered by
multiple studies as a proxy for enterprise risk management (Lundqvist, 2015). The second and
third are strategic management factors consisting of company strategy (represented through the
extent of cost leadership) which is closely associated with the environment (Nandakumar,
Ghobadian, and O'Regan, 2010), and company structure (represented through the extent of
organicity), which according to the literature, must be favourably aligned with the external

environment which can produce significant constraints and contingencies (Nandakumar,
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Ghobadian, and O'Regan, 2010). The fourth, fifth and sixth are stakeholder factors consisting
of primary and secondary stakeholder pressure that represents a fundamental explanation of a
company’s environmental behaviours and strategies (Gonzalez-Benito, Lannelongue and
Queiruga, 2011), and external stakeholder interaction which is needed for companies for
addressing complex environmental problems that expand into disciplines external to the
business (Delgado-Ceballos et al., 2012). Until now, these six factors have not been examined
by scholars with reference to the extended threat of climate change that arises from regulatory,
physical and market risks. Addressing this gap in the literature is imperative since climate
change, in addition to the seriousness of its threats, is a highly controversial topic, and practices

that deal with climate change are debateable (Porter, Kuhn and Nerlich, 2018).

Data for this study were obtained through an online survey administered to the top risk
managers of Australian companies operating in the Insurance and Financial Services,
Agriculture, Food and Beverages and Mining and Energy Production sectors. The data obtained
from a final sample of 120 responses were then analysed using Wilcoxon Signed Ranks test
and regression analyses. The results show that companies respond significantly better to
regulatory risks that carry a higher degree of certainty through clearly defined legislations, in
comparison to their responses to physical and market risks that are less certain due to being
complex, long-term and hidden in familiar and natural processes. This observation conforms
to construal level theory which suggests that the psychological distance of climate change risks,
created by the uncertainties about when, where, to whom and whether a climate risk event
occurs, impacts people’s assessment of the event and behavioural intentions. Furthermore, the
results show that the top risk managers’ climate change belief, the degree to which cost
leadership is used as a company strategy, pressure from secondary stakeholders and external
stakeholder interaction are positively and significantly related to the extent of company
responses to regulatory, physical and market risks. Moreover, the results show a positive,
significant association between an organic company structure and the company’s response to

regulatory risks imposed by climate change.

This study delivers three important contributions. First, it contributes to the literature by being
one of the first to provide research insights into the responses of Australian companies to the
regulatory, physical and market risks posed by climate change. Second, the results of the study
deliver a practical contribution by demonstrating how Australian companies and their

stakeholders can improve their responses to climate change risks by considering the selection
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of the top risk manager, strategic management factors and stakeholder factors. Third, the
findings deliver a practical contribution for regulators such as the Australian Securities and
Investments Commission and the Australian Securities Exchange by helping them recognise
companies that are inadequately responding to climate change risks. This will consequently
help the regulators take necessary actions to ensure shortcomings of climate change risk

responses are addressed in a timely manner.

The remainder of the study proceeds as follows. The second section provides a review of the
literature and hypotheses development. The third section outlines the research method. The
fourth section discusses the results. The fifth section provides the conclusion and the

implications of the study.

2. LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT

Amongst the key risks faced by businesses due to climate change, regulatory risks typically
arise from carbon taxes and emissions reducing cap and trade schemes which can cause
substantial expenses through compliance requirements of environmental legislation and
regulations or through penalties associated with non-compliance (Gasbarro, Iraldo, and Daddi,
2017; Nikolaou, Evangelinos and Leal Filho, 2015). This risk can be expected to affect emission-
intensive industries such as the Mining and Energy production sector and the Agriculture, Food
and Beverages sector (Climate Council, 2018). It is also worth noting that this risk can
indirectly impact the Insurance and Financial Services sector especially when corporate
lending contracts are considered, since corporate borrowers’ exposure to carbon risk increases
the uncertainty of future cash flows, which can consequently impact the credit default risk
(Jung, Herbohn and Clarkson, 2018). Furthermore, these industries would also be subject to
regulatory risks arising from the legal duty of directors to respond to climate change risks and
report them to shareholders, as non-compliance could cause legal consequences (Fernyhough,
2019). In comparison, physical risks that may arise from cyclones, droughts, bushfires,
heatwaves and floods, amongst others, can cause millions’ worth of losses through damages to
corporate assets, disruptions to operations and resource supplies and therefore the whole
business model becomes unviable (Sakhel, 2017; Winn et al., 2011). As mentioned earlier,
some of these physical risks such as hailstorms and bushfire smoke cannot be limited to a
specific geographical area. Hence, the physical risks of climate change have the potential to

threaten any location, any company and any industry. The same can be anticipated for market

23



risks that can arise from shifts in demands for products or services and investor withdrawals of
funds from companies, and these can cause financial implications for companies through
reputational damages, boycotts and poor purchasing power of economies susceptible to the
impacts of climate change (Sakhel, 2017; Linnenluecke et al., 2015; Wittneben et al., 2012;
Baiocchi et al., 2010). Therefore, climate change can lead to detrimental impacts on companies
across all industries, leading to a heightened need for companies to respond to these regulatory,

physical and market risks (Sakhel, 2017).

Literature on corporate responses to risks posed by climate change mostly focuses on the
reduction of greenhouse gas emissions, which is typically introduced in response to regulatory
risks (Gasbarro, Iraldo and Daddi, 2017; Galbreath, 2010). Many studies have explored the
corporate strategies used to cope with current and future climate change policies and
regulations surrounding emissions (e.g. Bui and de Villiers, 2017; Weinhofer and Hoffmann,
2010; Kolk and Pinkse, 2005). These strategies include (i) product improvements (e.g. to
achieve energy efficiency products), (ii) process and supply improvements (e.g. to achieve
emission reductions), (iii) internal transfer of emission reductions, (iv) new market
combinations (e.g. strategic alliance between oil and automobile companies to develop fuel
cells) and (v) acquisition of emissions credits (Lee, 2012; Kolk and Pinkse, 2005). Studies have
also explored the disclosure of greenhouse gases from a regulatory perspective (e.g. Andrew
and Cortese, 2011). However, climate change risk disclosures are remaining largely voluntary
for companies across many jurisdictions (Cotter and Najah, 2012). Despite the voluntary nature
of such disclosures, there is a growth in mandatory regulatory regimes, such as the Australian
Securities Exchange listing requirement 4.10.3, which mandates the disclosure of material
environmental risks; and the European Union directive 2014/95, which mandates the disclosure
of greenhouse gas emissions (Task Force on Climate-related Financial Disclosures, 2017;
Andrew and Cortese, 2011). Hence, it is imperative for companies operating in jurisdictions
such as Australia that have partially regulated climate change risk disclosures to acknowledge

such regulatory risks and respond to them accordingly.

In addition to regulatory risk responses, a few studies have explored climate change related
physical risk responses implemented by companies. In the business literature, studies on
corporate responses to physical risks posed by climate change appear to be outnumbered by
studies investigating corporate responses to regulatory risks posed by climate change. In order

to overcome this limitation, the crisis and disaster management literature, which provides
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insights into a company’s safeguarding capabilities for preventing the development of a crisis
or lessening the effects of a crisis once it occurs, could serve as a useful addition to the limited
research on corporate responses to physical risks posed by climate change (Preble, 1997).
These studies that have emerged during the past decade have sought to explore how companies
could better adapt and become resilient to the physical risks posed by climate change (Pinkse
and Gasbarro, 2019; Linnenluecke, Griffiths and Winn, 2012). Some of these physical risk
responses include planning for crisis management and business continuity (e.g. developing
alternatives to overcome property damages caused by severe weather events), taking out
insurance for property damages and operation interruptions, and transfer of business activities
to unexposed geographical locations to reduce the risk exposure (Pinkse and Gasbarro, 2019;

Sakhel, 2017; Weinhofer and Busch, 2013; Linnenluecke, Stathakis and Griffiths, 2011).

Scholars have also explored how companies respond to market risks posed by climate change.
As an example, Pellegrino and Lodhia (2012, p. 70), who argue that mining companies are
under “continuous public scrutiny to conduct their operations in a more environmentally
sustainable manner and consider the effect of their activities on various stakeholders”, have
identified that these environmentally sensitive companies are communicating to stakeholders
internal company changes directed at reducing emissions (i.e., a legitimising strategy).
Furthermore, Kolk and Pinkse’s (2004) study on market strategies for climate change has
identified three competitive effects arising from changes in costs (e.g. high energy costs),
demand fluctuations (e.g. products with low emissions potential) and new technologies (e.g.
energy efficient improvements), all of which carry the potential to become business
opportunities. Moreover, Kollias and Papadamou (2016) have observed how mutual funds are
offering environmentally responsible investment opportunities, such as energy derived from
renewable energy sources, in response to investors’ demand for portfolios specialising in green
investments. In comparison, Ferguson, de Aguiar and Fearfull’s (2016) study on corporate
emissions trading scheme participation has found that companies are using linguistic strategies
such as discourse to displace their responsibility of tackling climate change to constituents such
as suppliers. Additionally, Sakhel (2017) has found that companies in high polluting sectors do
not recognise a higher market risk when compared to companies in low polluting sectors, and
that companies are taking substantial time to develop new markets, products, or processes,

despite the availability of options to respond to market pressure.
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The above mentioned climate change risk responses hold heightened importance currently,
since companies are having to respond to climate change to protect economic interests, such as
shareholder wealth, meet regulatory requirements, and to manage legitimacy threats such as
pressures of meeting community expectations (Kumarasiri and Gunasekarage, 2017;
Pellegrino and Lodhia, 2012). These expectations are embedded in the social contract between
the company and the society, and therefore, breaking this contract can threaten the long-term
survival of the company (Kumarasiri and Gunasekarage, 2017). This looming threat combined
with the devastating direct effects that could result from the regulatory, physical, and market
risks of climate change, has placed a great deal of urgency for companies to identify and assess
the risks, and take actions to minimise the risks (Weinhofer and Busch, 2013). Yet, the
literature suggests that companies’ responses to climate change risks are inadequate. In this
literature, only a handful of researchers have sought to explore company responses to
regulatory, physical and market risks in a single study (Sakhel, 2017). Despite these limited
efforts, there is an absence of academic studies on how Australian companies respond
regulatory, physical and market risks of climate change as a whole, since studies generally
focus on a single type of risk (e.g. regulatory risks). This is a crucial gap in the literature since
Australia is a nation with a high level of exposure and sensitivity to the risks of climate change
(The Commonwealth Scientific and Industrial Research Organisation, 2019; The Garnaut
Climate Change Review, 2011). Acknowledging this literature gap, this study explores the
extent to which Australian companies respond to regulatory, physical and market risks of

climate change.

2.1 DIFFERENCES IN CLIMATE CHANGE RISK RESPONSES

Amongst the handful of studies that have sought to explore company responses to regulatory,
physical and market risks of climate change, Sakhel’s (2017, p. 112) study on climate change
risk management by European companies has found that “most of the risk responses companies
deploy are aimed at regulatory risks, rather than physical or market risks”. This finding partially
supports Pinkse and Gasbarro’s (2016) study on managing the physical impacts of climate
change in the oil and gas industry, which suggests that firms notice and respond to certain
stimuli whilst ignoring others. It is unclear whether the uncertainties surrounding extreme
weather events, specifically about their magnitude, timing, and location (Linnenluecke and
Griffiths, 2010), could result in insufficient physical risk response. Literature does suggest that

uncertainties may affect company responses to market risks, as it can be argued that
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considerable uncertainty associated with markets (e.g. deaccelerating growth of the renewable
energy market) may lead to ambiguity in company responses (Jones and Levy, 2007). This
notion of uncertainty is also embedded in construal level theory, which helps explain why

company responses to climate change risks might differ.

Construal level theory argues that “varying levels of psychological distance” including
hypothetical (certain vs. uncertain), spatial (here vs. far away), temporal (now vs. future/past)
or social (me vs. others) can “influence how people represent objects mentally and what
information they consider when making judgments and decisions” (Briigger, Morton and
Dessai, 2016, pp. 125 - 126). In other words, this theory suggests that the psychological
distance, created by the perception of when, where, to whom and whether an event occurs,
impacts people’s assessment of the event and behavioural intentions. When the notion of
‘psychological distance’ is applied to climate change, which is perceived by a majority of the
public as a ‘distant threat’ (Briigger, Morton and Dessai, 2016, p. 126), people’s assessment of
climate change risks and their intensions to respond to those risks can be expected to differ
depending on the psychological distance attributed to each risk. As an example, regulatory
risks that arise from clearly defined legislations could be viewed by companies as a proximal
threat when legal consequences for non-compliance is certain. In comparison, physical risks
that raise uncertainties about their magnitude, timing, and location (Linnenluecke and Griffiths,
2010), could be more likely to be viewed as a distant threat (i.e. likely to take place in the long-
run), especially with the defining characteristics of this environmental problem being
“complex, long-term, distant, and ‘hidden’ in familiar and natural processes” (Lorenzoni,
Nicholson-Cole and Whitmarsh, 2007, p. 454). Similarly, market risks could be viewed as a
distant threat if the realisation of market risks is uncertain with the rise in public uncertainties
about climate change (Poortinga et al., 2011). With this reasoning, company responses to
regulatory risks posed by climate change are likely to be far greater than their responses to

physical and market risks posed by climate change, resulting in the following hypothesis:

H1 Company’s responses to regulatory risks of climate change would be greater than their

responses to physical risks and market risks of climate change.

Furthermore, evidence from the literature suggests that organisation-level factors could
influence how companies respond to environmental problems such as climate change. As an

example, Reid and Toffel’s (2009, p. 1168) study on corporate climate change responses
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suggests that “regulatory threats influence the practices even of firms not directly targeted by
the threat”. Furthermore, Galbreath’s (2010) study on corporate governance practices that
address climate change suggests that larger boards, separation of the chief executive officer
and the chair, younger directors and a greater representation of inside directors lead to better
performance across climate change related governance practices. Moreover, Aggarwal and
Dow’s (2012) study on corporate climate change and environmental mitigation has observed
that higher institutional ownership is related to a lower extent of environmental policy
implementation. Despite these research efforts, the extant literature lacks studies that explore
the influence of top risk manager’s personal climate change belief and organisation-level
factors, including strategic management factors and stakeholder factors, on companies’
responses to climate change risks. Addressing this literature gap is warranted since these factors
are linked with the literature on corporate environmental management and corporate risk
management (Lundqvist, 2015; Su and Tsang, 2015; Gordon, Loeb and Tseng, 2009; Bleda
and Shackley, 2008; Murillo-Luna, Garcés-Ayerbe and Rivera-Torres, 2008; Covin and Slevin,
1989). Addressing this gap is further warranted since the resulting knowledge can guide

companies and their stakeholders in improving companies’ climate change risk responses.

2.2 CLIMATE CHANGE BELIEF OF THE TOP RISK MANAGERS

The top risk managers’ climate change belief can be anticipated to affect corporate climate
change risk responses since many studies consider the role of top risk manager as a proxy for
company risk management (Lundqvist, 2015; Gordon, Loeb and Tseng, 2009). When assessing
corporate climate change risk responses, the top risk manager’s climate change belief needs to
be considered for three reasons. First, the top risk manager, whether it may be the chief risk
officer (CRO) or a chief executive officer (CEO, who may also assume the risk manager role
in some companies), holds an influential position within the company by being responsible for
overseeing and managing the risks of the whole company (Liebenberg and Hoyt, 2003).
Second, these individuals’ climate change belief can be expected to influence company risk
responses, since studies suggest that cognitive factors such as beliefs have greater relevance as
causes of organisational inertia in the context of adaptation to climate change (Bleda and
Shackley, 2008). Third, this investigation is further warranted since studies show a decline in
public concern about climate change in major industrialised countries, including Australia,
which has a fierce opposition of climate change (Jang and Hart, 2015; Engels et al., 2013). This

raises the possibility that in Australia, the top risk managers’ climate change belief may differ
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from that of other organisational members. Consequently, the climate change beliefs of top risk
managers coupled with the fierce debate on climate change taking place in the Australian
society can be expected to cause differences in companies’ risk responses to climate change.
Since the literature presents climate change risk perceptions as crucial predictors of attitudes
towards adaptational behaviours and suggests that believing the existence of this problem and
perceiving its threats are essential to motivate adaptational measures (Mase, Cho and Prokopy,
2015), it can be argued that the stronger the top risk managers’ climate change belief is, the
better the company’s responses to climate change risks would be. This leads to the following

hypothesis:

H2 The degree of the top risk manager’s climate change belief is positively associated with the

extent of the company’s response to the:

1. regulatory risks posed by climate change
ii. physical risks posed by climate change

iii. market risks posed by climate change

2.3 COMPANY STRATEGY

Porter (1980) introduced two generic business strategies named ‘cost leadership’ and
‘differentiation’ for creating a defendable position in the long run (Banker, Mashruwala and
Tripathy, 2014; White, 1986). According to Porter, these two strategies represents opposite
ends on a continuum (Parnell, 2014; Jones and Butler, 1988). Companies with a cost leadership
strategy aim to increase market share by forming a low-cost position when compared to their
competitors, and this strategy requires aggressive pursuit of cost reductions and tight cost
control (Banker, Mashruwala and Tripathy, 2014; Auzair and Langfield-Smith, 2005). In
comparison, companies with a differentiation strategy elevates costs and aims to achieve
competitive advantage by offering products or services that carry unique qualities desirable to
customers by commanding a price premium (Banker, Mashruwala and Tripathy, 2014; Jones

and Butler, 1988).
When these two generic business strategies are considered in a hostile environment resulting

from climate change, one can argue that since cost leaders are concerned with scanning for

environmental opportunities rather than environmental threats (Nandakumar, Ghobadian and
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O'Regan, 2010), the extent to which a company follows a cost leadership strategy may have a
negative impact on the company’s climate change risk responses. Similarly, since responding
to climate change risks carries the pressure of additional expenses for measures such as
insurance and technological improvements (Sakhel, 2017), companies with a cost leadership
strategy that prioritise a low-cost position would be less likely to spend money on climate
change risk responses. Conversely, it can also be argued that cost leaders can be anticipated to
accept upfront costs of climate change risk responses to minimise long-term negative financial
implications of climate change resulting from regulatory pressures, physical damages and
losses in demand for products/shares (Sakhel, 2017). Therefore, cost leaders who seek a
defendable long-term low-cost position can be expected to prefer long-term cost reductions
over short-term reductions (Besanko, Dranove and Shanley, 2001), and consequently such
companies can be anticipated to implement climate change risk responses to reduce long-term
costs despite the likelihood of incurring upfront costs. This argument is supported in
Soltanizadeh et al.’s (2016) study which shows that companies with a cost leadership strategy
have a higher likelihood of enterprise/company risk management/response implementation.

Hence, the following hypothesis is proposed:

H3 The degree to which a company adopts a cost leadership strategy is positively associated

with the extent of the company’s response to the:

1. regulatory risks posed by climate change
ii. physical risks posed by climate change

iii. market risks posed by climate change

2.4 COMPANY STRUCTURE

The way companies are structured can be expected to have an impact on how they respond to
the risks posed by climate change. In general, the literature has categorised company structures
as either an ‘organic’ structure, which is characterised by decentralised decision making,
informality, flexibility and open communications, or, the opposing ‘mechanistic’ structure,
which is characterised by centralised decision making, strict adherence to formal
rules/procedures, clearly structured reporting relationships and tight control (Osipova and
Eiksson, 2013; Slevin and Coven, 1997; Covin, Slevin and Schultz, 1994). Since a high degree

of organicity paves way for open communication, one may argue that organic structures could
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fuel debates on uncertainties of climate change and the costs associated with climate change
policies, especially in countries such as Australia where climate change is fiercely debated
(Jang and Hart, 2015; Schmidt, Ivanova and Schéfer, 2013). Consequently, organicity can be

anticipated to cause conflicts that may hinder corporate responses to climate change risks.

However, literature suggests that organic structures are better suited for less stable, less
predictable environments as their open communication leads to a greater information
processing capability demanded by uncertain environments (Burnes, Cooper and West, 2003;
Gordon and Narayan, 1984). Since climate change poses the risk of sudden, disruptive changes,
it can be argued that companies with a high degree of organicity, which is also characterised
by a high degree of decentralisation and flexibility would be better prepared for responding to
the risks posed by climate change, in comparison to companies with highly mechanistic
structures with tight control, low decentralisation and high bureaucracy that creates difficulties
in responding to changes in a timely manner (Winn et al., 2011; Kalagnanam and Lindsay,
1999; Jennings and Seaman, 1994). This argument coupled with Beach et al.’s (2000) extensive
literature review which suggests the broad recognition of the use of flexibility to accommodate
environmental uncertainty strongly indicates that organicity would have a positive effect on

how a company responds to its climate change risks. This leads to the following hypothesis:

H4 The degree of company organicity is positively associated with the extent of the company’s

response to the

1. regulatory risks posed by climate change
ii. physical risks posed by climate change

iii. market risks posed by climate change

2.5 PRIMARY STAKEHOLDER PRESSURE

Insights from institutional theory suggests that the environment in which a company operates
is characterised by rules and regulations the company must obey to secure legitimacy (Al-
Twaijry, Brierley and Gwilliam, 2003). This legitimacy is gained when company stakeholders
determine that the activities and goals of the company conform to their expectations (Surroca,
Tribé and Zahra, 2013). Companies have a range of stakeholders, who can affect or can be

affected by the company’s operations (Freeman and Gilbert, 1987). Clarkson (1995) classifies
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these stakeholders into primary and secondary stakeholders. Amongst these two groups, the
participation and survival of primary stakeholders is essential for a company to survive
(Gonzalez-Benito and Gonzélez-Benito, 2010). Some of the notable primary stakeholders
include the government, shareholders/investors, customers, suppliers and employees
(Clarkson, 1995). These stakeholders and companies have influence on each other, since
stakeholders depend on the companies and companies depend on the stakeholders (Sharma and
Henriques, 2005). When the latter is considered, empirical research shows that stakeholder
needs serve as a dominant driver in the planning of company’s environmental strategies and
stakeholder theory itself explains that a company’s efforts to meet their stakeholders’
environmental needs results in proactive or advanced environmental strategies (Garcés-
Ayerbe, Rivera-Torres and Murillo-Luna, 2012). This has been proven by Murillo-Luna,
Garcés-Ayerbe and Rivera-Torres (2008) through empirical evidence of a positive and

significant relationship between stakeholder pressure and environmental proactivity.

However, one can argue that primary stakeholders may not always drive environmentally
proactive corporate responses (e.g. emissions reduction) especially when suppliers and
customers are considered. Specifically, suppliers who are being pressured by customers to
adopt particular environmental standards (e.g. ISO 14001 Environmental Management System
Standard) and present information about their “vulnerability to climate change and their
strategies to reduce greenhouse gas emissions” (Jira and Toffel, 2013, p. 1), may not be keen
to exert pressure on buyer companies to respond to climate change risks as this pressure may
present additional demands for suppliers themselves. In a similar vein, investors with short-
term interests in companies would not have a strong enough motive to pressure companies to
respond to long-term threats posed by climate change, especially with the literature on
investment behaviour showing that investors following a short-term strategy avoid companies

that incur pollution abatement expenditures (Milne and Patten, 2002; Chan and Milne, 1999).

Conversely, it can be argued that suppliers who themselves are responding to the risks posed
by climate change may exert some influence on the buyer companies to respond to climate
change risks to help the buyer companies survive in the long-run, which could consequently
help maintain a long-term supplier-buyer relationship. This influence may also depend on the
suppliers’ bargaining power which forms a crucial aspect of the Porter’s Five Forces model
(Porter, 2008). Specifically, powerful suppliers such as those who hold a monopolistic position,

those who do not heavily rely on the industry for its revenue, those who operate in industries
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that cause supplier switching costs for buyers and those who offer distinctive products with no
substitutes can be anticipated to exert a considerable level of influence on the buyer companies
(Porter, 2008). Similarly, it can also be argued that if short-term investors acknowledge that
climate change risks have become more apparent recently, increasing the possibility of causing
damages for companies in the short term which could consequently impact their short-term
returns, they can be anticipated to exert pressure on companies to respond to climate change
risks in the short term (Charted Accountants Australia and New Zealand, 2019; Bui and de
Villiers, 2017).

Moreover, it can be argued that other primary stakeholders, including the government,
customers, long-term investors and creditors would exert pressure on companies to spend
money on climate change responses to ensure the company is able to survive in the long run.
Evidence from the literature supports this view by demonstrating that governments, customers
and shareholders/investors have put pressure on companies to reduce greenhouse gas emissions
(Sprengel and Busch, 2011; Reid and Toffel, 2009; Jeswani, Wehrmeyer and Mulugetta, 2008).
Especially, long-term investors may have stronger motivation to exert pressure on companies
to produce responses as their financial stake in the company may be jeopardized by long-lasting
environmental problems such as climate change that could lead to substantial costs in the long
run (Milne and Patten, 2002). Additionally, creditors such as banks are considering
environmental risks during lending decisions as environmental exposure of lending can be
“direct (e.g. remediation costs of a contaminated land used as a security for a loan), indirect
(compliance with stricter environmental regulations and/or altered customer preferences may
affect a company's revenues and thus its ability to repay its loan) and reputational”
(Georgopoulou et al., 2015, p. 874). This strengthens the argument that the overall effect of
primary stakeholder pressure would have a positive influence on climate change risk responses

of companies, leading to the following hypothesis:

H5 The degree of primary stakeholder pressure is positively associated with the extent of the

company’s response to the:
1. regulatory risks posed by climate change

ii. physical risks posed by climate change

iii. market risks posed by climate change

33



2.6 SECONDARY STAKEHOLDER PRESSURE

In comparison to primary stakeholders, the secondary stakeholders do not directly engage in
transactions with the company (Gonzalez-Benito and Gonzalez-Benito, 2010). Some of the
secondary stakeholders include communities/social groups, competitors, media and non-
governmental organisations (Clarkson, 1995). Like primary stakeholders, secondary
stakeholders can also exert pressure on companies to respond to impending climate change
risks. These stakeholders do not hold formal contractual bonds with companies. Despite this,
secondary stakeholders can engage in communication of environmental practices that could
discourage companies from responding to climate change risks. As an example, media outlets
can create controversies about climate change and exaggerate its uncertainties (Whitmarsh,
2008). One can argue that such actions by secondary stakeholders may pressure companies to

refrain from implementing climate change risk responses.

Yet, evidence from the literature strongly suggests that high pressure from secondary
stakeholders such as non-governmental organisations, social groups and competitors can drive
environmental proactivity (Castka and Prajogo, 2013; Eesley and Lenox, 2006; Madsen and
Ulhei, 2001; Berry and Rondinelli, 1998). Furthermore, the literature suggests that secondary
stakeholders communicate the company’s environmental practices to wider audiences, which
can consequently force companies to substantially address their environmental management
(Castka and Prajogo, 2013). These stakeholders can induce companies to respond to their
requests by engaging in actions such as protests, civil suits and the use of media
communications that can consequently strain a company’s reputation (Su and Tsang, 2015;
Castka and Prajogo, 2013; Eesley and Lenox, 2006). Additionally, since secondary
stakeholders do not have a financial stake in the company, they may not demonstrate a
significant level of resistance to company expenses attached to climate change risk
management/response. Consequently, the overall effect of secondary stakeholder pressure can
be anticipated to improve climate change risk responses by companies, leading to the following

hypothesis:
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H6 The degree of secondary stakeholder pressure is positively associated with the extent of the

company’s response to the:

1. regulatory risks posed by climate change
ii. physical risks posed by climate change

iii. market risks posed by climate change

2.7 EXTERNAL STAKEHOLDER INTERACTION

In comparison to stakeholder pressure, which is initiated by the stakeholders, interactions with
stakeholders are initiated by companies. Such interactions can be expected to provide
companies with alternative and novel insights, especially if the interactions are with external
stakeholders who are not involved with daily operations and decision-making processes.
According to the literature, external stakeholders such as governments, customers,
communities contribute to companies through participating in corporate decisions (Tian, Liu
and Fan, 2015). Such external stakeholder interactions can be anticipated to cause conflicting
stakeholder opinions on the risks posed by climate change on businesses, since climate change
is a “highly charged and partisan political issue intertwined with deeper ideological and cultural
divisions” (Wright and Nyberg, 2017, p. 1636). Consequently, a high degree of external
stakeholder interaction could potentially restrict the climate change risk responses by

companies if faced with conflicting stakeholder opinions.

Conversely, the literature strongly suggests that the extent of external stakeholder interaction
may improve company responses to climate change risks. Especially, the environmental
management literature has demonstrated how external stakeholders such as governments have
exerted pressure on companies to implement the regulatory risk response of reducing
greenhouse gas emissions, making it difficult to exclude the likelihood of such interactions
with powerful external stakeholder influencing a company to improve its climate change risk
response (Sprengel and Busch, 2011). Furthermore, external stakeholder interactions can also
give rise to symbiotic and collective learning effects between the company and its stakeholders
(Plaza-U’beda et al., 2010). The knowledge gathered through these learning efforts could prove
useful for companies to better understand the risks posed by climate change, which is a problem
of an interdisciplinary nature. This view is supported by many studies that have emphasised

the importance of interaction with external stakeholders for environmental management

35



(Onkila, 2011). When the issue of climate change is considered, external stakeholder
collaboration can be expected to assist companies to expand its knowledge and to induce
innovations for proactive environmental strategies (Delgado-Ceballos et al., 2012). Based on

this reasoning, the following hypothesis is proposed:

H7 The degree of the company’s interaction with external stakeholders is positively associated

with the extent of the company’s response to the:

1. regulatory risks posed by climate change
ii. physical risks posed by climate change

iii. market risks posed by climate change

3. METHOD

Data for this study were collected through an online survey administered through Qualtrics to
the top risk managers of Australian companies. The survey method was chosen for this study
since it allows researchers to directly investigate the subject’s attitudes, therefore avoiding the
internal validity problems associated with archival studies, whilst removing some of the
external validity problems associated with laboratory experiments by questioning the subject’s
attitudes about real-life behaviour (Gassen and Schwedler, 2010). Furthermore, this self-
administered online survey, which ensures respondent anonymity, carries the benefit of

minimising the potential for social desirability bias (Larson, 2019).

The survey participants were randomly chosen from Australian companies operating in the
Insurance and Financial Services, Agriculture, Food and Beverages, and Mining and Energy
Production sectors. Australia was chosen due to its high level of exposure and sensitivity to the
risks of climate change (The Commonwealth Scientific and Industrial Research Organisation,
2019; The Garnaut Climate Change Review, 2011). The Insurance and Financial Services
sector was chosen as it faces pressure due to transfer of climate change risks from
organisations, large claims and bad debts in lending that results due to climate change (Vincent,
2018; Yeates, 2017; Actuaries Institute, 2016). The Agriculture, Food and Beverages sector
was chosen as it faces climate change induced temperature increases, extreme weather events,
rainfall variations, and water scarcity (National Climate Change Adaptation Research Facility,

2018; Organisation for Economic Co-Operation and Development; 2015; Business for Social
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Responsibility, 2011). The emissions intensive Mining and Energy Production sector was
chosen as it can attract regulatory pressures such as government-imposed emission limits to

control its greenhouse gas emissions (Fernyhough, 2018; Morton, 2018).

A final sample of 120 responses representing a 39.34% (120/305) response rate was obtained
after expending a significant amount of time setting and conducting rigorous quality checks,
jointly conducted by Qualtrics and the researcher. This response rate is high, considering the
role/position specificity of the survey participants and difficulties associated with accessing
top risk management personnel. To ascertain that non-response bias is not likely to be a
concern, a comparison of early versus late respondents was performed (Roberts, 1999).
Specifically, this involved comparing the means of the early versus late responses of the
independent and dependent variables using Mann-Whitney tests. The results confirmed that
there are no significant differences between the early and the late responses, ascertaining that
non-response bias is not likely to be a concern. Moreover, a screen out question at the very
beginning of the survey ensured that these survey respondents were top risk managers who
oversee all the risks in their companies. This measure provided confidence that respondents
knowledgably answered the questions concerning the risks faced by their companies and their

companies’ responses to the risks.

All the variables were measured on seven-point Likert scales. The regulatory risk response
(RegRR)? was measured on a scale developed by using the content from the Task Force on
Climate-Related Financial Disclosures (TCFD) framework (TCFD, 2017) and Lee and Klassen
(2016). Both physical (PhyRR)? and market (MktRR)* risk responses were measured using
scales developed by Sakhel (2017) — e.g. “energy-efficient or less carbon-intensive
products/services”, “taking out insurances for covering potential damage to assets or supply
chain disruptions” and “research and development activities aiming to improve
reputation/address changing customer preferences on changing climate conditions”. The top
risk manager’s climate change belief (CCBIf) was measured on a scale adapted from Engels et
al. (2013) — e.g. “climate change is currently occurring”. Cost leadership (Cost L) was

measured on scale adapted from Hoejmose et al. (2013) —e.g. “Our prices are among the lowest

in the industry”. Organicity (Orgncty) were measured on a scale adapted from Covin and Slevin

2 For items that measure regulatory risk responses, please see Appendix items 15.1 to 16.4 (inclusive).
* For items that measure physical risk responses, please see Appendix items 17.1 to 17.7 (inclusive).
4 For items that measure market risk responses, please see Appendix items 17.8 to 17.16 (inclusive).
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(1989) - e.g. “a strong insistence on a uniform managerial style throughout the company” vs.

“managers’ operating styles allowed to range freely from the very formal to the very informal”.

Primary and secondary stakeholder pressure (STKPres P and STKPres S) were measured
using items adapted from Gonzalez-Benito and Gonzélez-Benito (2010). Primary stakeholders
consisted of governments and regulatory agents, customers/consumers, suppliers, employees,
investors and creditors, whilst secondary stakeholders consisted of communities and social
groups, nongovernmental organisations, competitors and the media (Gonzélez-Benito and
Gonzalez-Benito, 2010). External stakeholder interaction (STKInt) which represents the
interaction with governments and regulatory agents, customers/consumers, suppliers, creditors,
communities and social groups, non-governmental organisations, competitors and media, was
measured on a scale adapted from Plaza-Ubeda et al. (2010) — e.g. “The company consults the
external stakeholders and asks them for information before making decisions”. All these scales
have good reliability, with the individual Cronbach’s alpha scores exceeding the cut-off score
of 0.65 (Taber, 2018). Factor analyses were also performed to establish the construct validity
of each scale by ensuring that items that measure each variable have minimum loadings of
0.30, which is commonly considered as a cut-off high enough to provide interpretive value

(Comrey and Lee, 1992).

Data analysis commenced by performing descriptive statistics, and this included Friedman and
Wilcoxon Signed Ranks Tests to explore the differences amongst the three risk responses.
Regression analysis was then performed to explore whether the top risk manager’s climate
change belief, strategic management factors and stakeholder factors influence the extent to
which Australian companies respond to the regulatory, physical and market risks of climate
change. The regression model below was separately considered for the regulatory risk
response, physical risk response and market risk response. Three control variables were added,
that is, sector/industry (Mining_EP and Agri_FB), company size (Comp_Size) and the climate
change risk exposure of the company (CCRE). The first two control variables are considered
since differences in sector and company size can be anticipated to cause differences in climate
change risk exposure. Specifically, when compared to the Insurance and Financial Services
sector, the Agriculture, Food and Beverages sector and the Mining and Energy Production
sector can be expected to face greater exposure to regulatory and physical risks arising from
climate change due to the nature of the businesses, whist companies that are larger in size could

be easily targeted by regulatory risks (e.g. higher carbon taxes attached to higher emissions),
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physical risks (e.g. multiple natural disasters if the company has operations across multiple
locations) and market risks (e.g. high public scrutiny associated with high media exposure) of
climate change. The third control variable is considered since differences in climate change
risk exposure can cause deviations in the company’s response to the climate change risks it
faces. Company size was measured by the total number of full-time employees in the company
(Hoque and James, 2000), whilst climate change risk exposure was measured using a scale

adapted from Kouloukoui et al. (2019).

Risk Response = o + 1 CCBIf + B2 STKPres P + B3 STKPres S + 4 Cost L + Bs Orgncty +
Bs STKInt + B7 Sector + g Comp_Size + B9 CCRE + g3

As the data for the predictor and criterion variables of this study were obtained from the same
source, this study is subject to the risk of common method variance which leads to common
method bias. Mindful of the potential for common method bias, this survey was carefully
designed in accordance with the procedural remedies to mitigate this bias suggested by
Podsakoff, MacKenzie and Podsakoff (2012). Furthermore, Harman’s (1967) single-factor test,
which is the most commonly used remedy to control for common method variance, was
performed to assess whether common method bias is a problem in this study (Craighead et al.,
2011). Results of Harman’s (1967) single-factor test shows that the single factor accounts for
37.479%, 34.692% and 35.481% of the total variance of the regulatory, physical and market
risk response models. These results are less than the 50% cut-off used by scholars for

establishing that common method bias is not a problem in a study (Fuller et al., 2016).

4. RESULTS AND DISCUSSION

Table 1 provides the demographic information regarding the participants from small, medium
and large companies, ranging from having 3 to 26,000 full-time equivalent employees. Of the
120 participants, 75 (62.5%) were males and 45 (37.5%) were females. On average,
participants across the three industries had been holding the top risk manager role for more

than six years. 43 participants represented the Insurance and Financial Services sector, 45

5 CCBIf = Climate change belief, STKPres P = Primary stakeholder pressure, STKPres_S = Secondary stakeholder pressure,
Cost_L = Cost leadership, Organcty = Organicity, STKInt = Stekeholder interaction, MiningEP = Mining and energy
production sector, AgriFB = Agriculture, food and beverages sector, Comp_Size = Company size, CCRE = Climate change
risk exposure

39



represented the Agriculture, Food and Beverages sector, and 32 represented the Mining and

Energy Production sector.

Table 1: Demographic Information of the Participants

Demographic Insurance and Agriculture, Food Mining and Energy
Financial Services and Beverages Production
Sample size 43 45 32
Gender
Male 22 (51.2%) 28 (62.2%) 25 (78.1%)
Female 21 (48.8%) 17 (37.8%) 7 (21.9%)
Age
20-29 years 7 (16.3%) 12 (26.7%) 2 (6.3%)
30-39 years 15 (34.9%) 16 (35.6%) 12 (37.5%)
40-49 years 14 (32.6%) 8 (17.8%) 6 (18.8%)
50-59 years 7 (16.3%) 7 (15.6%) 10 (31.3%)
Over 59 years 0 (0%) 2 (4.4%) 2(6.3)

Education level

No college/university education 1(2.3%) 2 (4.4%) 3 (9.4%)
Diploma/certificate or equivalent 5(11.6%) 11 (24.4%) 3 (9.4%)
Bachelors' degree or equivalent 19 (44.2%) 19 (42.2%) 12 (37.5%)
Masters' degree or equivalent 17 (39.5%) 13 (28.9%) 12 (37.5%)
Doctorate 1(2.3) 0 (0%) 2 (6.3%)
Years in the role as a top risk Average: 8.16 Average: 6.16 Average: 8.19
manager Minimum: 1 Minimum: 1 Minimum: 2
Maximum: 34 Maximum: 18 Maximum: 34

H1 predicts that company responses to regulatory risks posed by climate change would be
better than their responses to physical and market risks posed by climate change. Table 2
addresses H1 by showing the differences in company responses to the regulatory, physical and
market risks. Panel A shows the descriptive statistics, Panels B and C contain the Friedman
Test result and the Wilcoxon Signed Ranks Test result which shows the differences amongst
the three risk responses. The means recorded under Panel A show that companies better
respond to regulatory risks (4.70), followed by responses to physical risks (4.57) and market
risks (4.49). Panel B demonstra