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1. Introduction

Climate change has recently emerged as a paramount global concern, commanding significant attention from the business
community and its diverse stakeholders (Trinh, 2024). The potential hazards associated with climate change—including global
warming, rising sea levels, and an increased frequency of severe natural disasters such as hurricanes, droughts, and heavy
rainfall—pose substantial threats (Stern, 2008; Burke, 2018; Hossain & Masum, 2022). Although climate risk is non-financial
in nature, it is intrinsically linked to corporate financial performance. It is associated with poorer financial outcomes and the
retention of more long-term debt, particularly in developing countries (Zhang et al., 2023; Chalabi-Jabado & Ziane, 2024,
Bauri et al., 2025), where losses from natural disasters can lead to significant earnings and cash flow volatility (Huang et al.,
2017).

Consequently, climate risks have profound implications for corporate valuation and investment decisions (Krueger et al.,
2020; South et al., 2021), drawing focused attention from both businesses and governmental organizations. A global climate
survey conducted by the United Nations Development Program (UNDP) and the University of Oxford revealed that 64% of
participants worldwide, and within Arab states, consider climate change a global emergency (Flynn et al., 2021). In response,
various economic and regulatory instruments have been deployed to reduce carbon emissions; by 2020, carbon taxes covered
over 20% of global greenhouse gas (GHG) emissions (IPCC, 2023). Accordingly, companies worldwide are increasingly
motivated to address climate change and enhance the transparency of their related disclosures (Abdesslem et al., 2025).
Climate risk and its disclosures can directly affect the information presented in financial reports. Prior studies (Ding et al.,
2021; Yang et al., 2024; Abdesslem et al., 2025; Le et al., 2025) have investigated climate change risk as a catalyst for earnings
management, where firms may employ real or accrual-based techniques to maintain compliance with climate policies or
smooth reported earnings to mask performance fluctuations (Le et al., 2025).
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From an auditing perspective, International Standards on Auditing (ISAs) stipulate that auditors must consider climate risk as
a significant client business risk. This assessment influences the evaluation of inherent risk, control risk, and the extent of
audit procedures required to reduce detection risk and overall audit risk to an acceptable level (Stanley, 2011; Troug, 2020).
Auditors perceive clients with elevated climate risks as having higher business risk due to increased earnings volatility and a
greater propensity for earnings management, which can obscure poor results (Truong et al., 2020). This perception often leads
to higher audit fees to compensate for incremental reputational and litigation risks (Stanley, 2011; Truong et al., 2020; Nguyen
et al., 2023). Therefore, auditors increasingly factor clients' climate risks into their determination of the necessary audit effort
(Yang et al., 2023). Despite this, a lack of specific guidance on auditing environmental matters persists within existing
professional standards (Meleschenko et al., 2020). Recognizing this gap, auditing standard setters have begun to act. The
International Auditing and Assurance Standards Board (IAASB), for instance, has issued a staff audit practice alert affirming
the auditor's responsibility to consider climate change risks in the audit of historical financial statements (Hoque & Irfan,
2025). As independent gatekeepers to the securities markets, auditors are well-positioned to assess ESG risks, leveraging their
expertise to identify potential material misstatements in financial statements. This interaction between ESG risks and the audit
process influences both the required audit effort and fees. Investors appear to value this diligence, as firm value increases
when environmental initiatives are considered in audit fee determinations (Sharma et al., 2018). Furthermore, politically
connected firms, which often face high agency costs due to weaker oversight, have an incentive to enhance their legitimacy.
They may do so by improving disclosure transparency and appointing more certified auditors (Liu et al., 2017; Najaf & Najaf,
2021), consequently paying higher audit fees due to their perceived risk (Gul, 2006).

However, a review of the literature reveals a significant research gap regarding the moderating effects of ESG performance
and political connections on the relationship between environmental disclosures and audit efforts.

Given the growing emphasis on climate change, particularly in developing countries like Egypt, this study contributes to the
accounting and auditing literature in several ways. First, it highlights climate change risk as a critical determinant of audit
efforts, underscoring its role as a key business risk in the auditor's risk assessment. Second, while prior literature has primarily
focused on client characteristics, this study addresses the scarcity of research on external factors like climate risk and its
management. Finally, it provides novel evidence on the association between climate change risk and audit efforts, illustrating
how environmental factors influence operational costs, including audit fees. The study also elucidates the moderating roles of
corporate social responsibility, environmental strategy, and political connections in this relationship.

The present study complements the existing environmental disclosure literature by: 1) enhancing the understanding of how
voluntary climate disclosures impact the audit profession in Egypt, a developing country with recent environmental initiatives;
2) examining the effect of comprehensive ESG practices on the disclosure-audit effort dynamic; and 3) investigating the
influence of political connections on this same relationship.

The remainder of this paper is structured as follows. Section 2 presents the contextual background. Section 3 reviews the
relevant literature and develops the hypotheses. Section 4 describes the research design and methodology. Sections 5 and 6
present the main results and robustness tests, respectively. Finally, Section 7 discusses the empirical results and presents
conclusions.

2. A contextual background

The Egyptian government and financial institutions have launched several initiatives to support climate change disclosures,
highlighting both the associated risks and opportunities. A pivotal step was taken on 5 July 2021, when the Egyptian Financial
Regulatory Authority (FRA) issued Decrees No. 107 and 108. Effective for annual reporting periods beginning on or after 1
January 2022, these decrees mandate that listed companies on the Egyptian Exchange (EGX) with an issued capital or net
equity greater than or equal to EGP 500 million must include climate-related financial disclosures in their annual reports.
These disclosures must illustrate the financial implications of climate-related risks and opportunities (FRA, 2021).

In response, major Egyptian banks began implementing these practices ahead of the deadline. For the year ended 30 June
2021, both the Commercial International Bank (CIB) Egypt and the National Bank of Egypt (NBE) published ecological
footprint reports. These reports detailed their environmental impact across five key areas: carbon, water, plastic, waste, and
land, alongside descriptions of their climate mitigation actions (CIB Ecological Footprint Report, 2021; NBE Ecological
Footprint Report, 2021).

Egypt further demonstrated its commitment by hosting the 27th United Nations Climate Change Conference (COP27) in
Sharm El-Sheikh on 6 November 2022. The conference assembled nearly 35,000 representatives from 198 governments to
strengthen climate action, with a key goal of reducing CO2 emissions by 45% by 2030 (compared to 2010 levels) to meet the
Paris Agreement's target of limiting global warming to 1.5°C (UNDP, 2023). During COP27, and in response to
recommendations from COP26, major Egyptian banks announced sustainable funding initiatives to finance investments in
sustainability improvements.
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The momentum has continued into 2024, with the Egyptian Insurance Federation recommending that Egyptian insurance
companies comply with the International Financial Reporting Standards S1 and S2 (IFRS S1 & S2). These standards, issued
by the International Sustainability Standards Board (ISSB) in 2023, require the disclosure of climate-related financial
information (Talkhan & Ibrahim, 2024).

Academically, a growing body of research within the Egyptian context examines the implications of environmental
disclosures. Recent studies by Talkhan & Ibrahim (2024) and Salama (2024) have focused on their impact on investment
judgments. Talkhan and Ibrahim (2024) found that ecological footprint reporting and its assurance have a significant positive
impact on investment decisions and investors' valuation judgments. Similarly, Salama (2024), through a content analysis of
50 Egyptian firms' annual reports, identified a significant positive impact of climate change disclosure—and its interaction
with strong corporate governance—on investment decisions.

3. Literature review and research hypothesis
3.1 Climate change disclosures and financial statement

Climate risks are classified into two main categories. First, physical climate risks which consist of physical risk event-driven
(acute physical risk) which arises from weather related risks (i.e. Storms, flood, drought heat waves) and Chronic physical
risk arises from long term shifts in climatic patterns including temperature changes which could lead to sea level rise. Second,
transition climate risks which are related to efforts of developing a lower-carbon economy (i.e. policy, legal, technological,
market and reputational risks). These risks could increase operating costs or asset impairment due to new or amended climate-
related regulations. The entity's financial performance could also be affected by changing consumer demands and the
development of a new technology (IFRS foundation, 2023).

Firms can gain benefits from disclosing climate change-related information. Disclosing more information on climate change
improves financial performance (Maji & Kalita , 2022). Climate change and sustainability reporting is still mainly a voluntary
practice (Hahn et al., 2015) allowing management to choose the most relevant way for disclosing climate change related
information, accordingly the level of information asymmetry between management and stakeholders is becoming higher.
There are several theories interpreting and justifying managerial behavior of disclosing environmental and climate change
information that are identified as agency theory, signaling theory, Institutional theory, and socio-political theories. First,
agency theory assumes information asymmetry among managers and shareholders limiting their oversight and ability to detect
opportunistic managers’ behaviors (Giannarakis et al., 2018). Environmental practices and voluntary environmental
disclosures help to enhance information transparency, reduce information asymmetry, improve stockholders® oversight, and
reduce agency costs associated with political and legislative actions can be reduced. (Radhouane et al., 2020; Guo et al., 2022).

Second, signaling theory assumes the company which makes efforts to reduce climate change risks are more willing to
voluntarily disclose climate change related information to signal positively and make a good impression on the market. (Guo
et al., 2022; Talkhan& Ibrahim, 2024), thereby increasing firms’ potential market value (Matisoff et al., 2013). Third,
institutional theory assumes institutional pressures and social interactions affect organizational actions. Hence, organizations
with similar institutional pressures will eventually adopt similar strategies to gain legitimacy. (Herold, 2018; Wukich et al.,
2024). Fourth, Socio-political theories, including stakeholder theory and legitimacy theory (Patten, 2002), assume social
disclosure is a function of social and political pressures facing the company. Stakeholder theory explains the role of
stakeholders in shaping management strategies. (Cotter & Najah, 2012) accordingly it considers stakeholders® power as a
determinant of environmental disclosures. (Azuma & Higashida, 2024). Consequently, management has a moral obligation
and a social contract with each group of stakeholders, not only shareholders. (Holder-Webb et al., 2008; Cotter & Najah, 2012;
Datt et al., 2022). Legitimacy theory, probably the most widely used theory to explain the role of environmental disclosures,
considers overall society and its role in organizational legitimacy and it assumes organizations exist to the extent that society
considers them legitimate. (Radhouane et al., 2020; Talkhan& Ibrahim, 2024), accordingly firms with threatened legitimacy
are likely to use voluntary disclosures to satisfy society's expectations and establish legitimacy. (Clarkson et al., 2008; Guo
et al., 2022).

In June 2023 the International Sustainability Standards Board (ISSB) approved IFRS S1 “General Requirements for
Disclosure of Sustainability-related Financial Information” & IFRS S2 “Climate-related Disclosures’” applicable for annual
reports issued for periods beginning on or after 1 January 2024. According to IFRS S2 entities should disclose information
about its climate- related risks and opportunities helping users of general-purpose financial reports to determine firm's
expected cash flows and access to finance, accordingly these disclosures possibly affect the decisions made by these users of
financial statements, regardless the applicable financial accounting framework IFRS or other generally accepted accounting
principles. (IFRS foundation, 2023).

Regarding the relationship between financial statements and climate change related disclosures ,as non-financial disclosures
included in firm's annual reports, the Task force on Climate related Financial Disclosure (TCFD)' has developed fundamental

! Established in December 2015 by G20 and Financial Stability Board (FSB) to enhance transparency in climate related financial reporting through
developing recommendations on the types of information that companies should disclose help stakeholders in assessing climate change risk.
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principles for effective disclosure that enable users to understand the financial impact of climate change on an organization
and its financial statements. In the balance sheet, the values of assets, liabilities, and equity should reflect exposure to climate
risks and changes in carbon capital investment. The income statement should reflect the increase in revenues from launching
new sustainable products and the increase in cost from business interruption. The statement of cash flows should report
changes in operating cash flows from changes in upstream costs. (TCFD, 2021)

Prior studies (Ding et al., 2021; Yang et al., 2024; Abdesslem et al., 2025; Le et al., 2025) highlighted the association between
climate risks and financial statements and quality of reported earnings, According to Ding et al., (2021) Use a sample from
64 countries, climate risk increases the likelihood of form's involvement in both accruals-based and real earnings
management. Furthermore, Yang et al. (2024) has supported the same results that firms with high level of climate risk, as a
business risk, are more frequently use earnings management to avoid the negative consequences of bad operating results which
will lead to an increased level of audit and reputational risks, thereby the need for more audit efforts is becoming critical.
Abdesslem et al., (2025) support that climate risk inversely affects both faithfulness and relevance of accounting information.
Firms in countries with higher climate risks are more likely involved in accrual-based earnings management and report less
relevant earnings. This relationship is more pronounced for less socially responsible firms. According to Le et al. (2025) there
is a significant positive relationship between US Nitrogen Oxides Budget Trading Program (NBP), as a regulatory initiative
for reducing climate-related air pollution, and manage firm's earnings using real activities, while the impact of NBP on accrual
earnings management is not significant.

3.2 Climate change risk disclosures and audit efforts

The increased severity of climate change risk and the importance of its related disclosures by different businesses have
motivated professional efforts considering this recent change in business environment to make practitioners deal better with
this risk and its related disclosures while auditing historical general purpose financial statements. Regarding the existing
International Standards on Auditing (ISAs) the majority are applicable to climate change risk and the related disclosures.
Consequently, the International Auditing and Assurance Standards Board (IAASB) has issued a Staff Audit Practice Alert to
help auditors understand how the existing ISAs are related to climate-related risks in an audit of financial statements.
According to ISA 3002 and ISA 3153 “Identifying and Assessing the Risks of Material Misstatement” auditors while assessing
risk of material misstatements they should make inquiries about climate risk (i.e. Climate- related commitments, Management
process of assessing climate risk). ISA 320* requires auditors of clients affected by climate risk to consider these risks while
determining materiality level, including related qualitative disclosures, management assessment of climate risks, and how
climate risks have affected other judgments in relation to the recognition or measurement of financial statements items.
According to ISA 330° when climate-related risks form part of the assessed risk of material misstatement at assertion level,
the auditor shall perform further procedures to get persuasive audit evidence. According to ISA 570° climate-related risks
could be related to event or condition that may considered as a significant doubt on the entity’s ability to continue as a going
concern and the appropriateness of management’s going concern assumption (i.e. Extreme weather events are higher than
before and may create significant litigation claims which may impact the entity’s ability to continue its operations). (IAASB,
2020). ISA 7017 requires an auditor to report key audit matters related to an account or disclosure that is material to the
financial statements including subjective matters involving complex auditor judgement (such as estimates that incorporate
climate-related risks). ISA 720% obliged auditors to identify material inconsistency between financial statements and other
Information included in the client's annual report, including climate related disclosures, which may decrease the credibility
of the financial statements and may even indicate potential material misstatements. (IAASB, 2020; Jeyaretnam et al., 2023).

Climate risk, as a client's systematic business risk, is one of the main factors that probably affect audit efforts and audit risk.
Generally, a high level of business risk increases the level of audit risk which leads to raise audit efforts. Prior studies (Bell et
al., 2001; Lyon & Maher, 2005; Kim & Fukukawa, 2013) empirically investigated the impact of auditors perceived business
risk including climate change risk on the number of audit hours and audit fees. The results support that auditors are considering
the client's business risk while determining audit efforts and cost (Bell et al., 2001). Lyon & Mabher (2005) found that audit
clients of large audit firms with high perceived business risks in developing countries are associated with high audit fees,
where the auditor can transfer his expected cost through higher audit fees. According to Kim & Fukukawa(2013) the response
of different audit firms to client's business risk is inconsistent, where certain audit firms increase audit efforts and fees, while
other audit firms respond only by increasing audit efforts.

The increased regulatory requirements of environmental and climate change related disclosures have shed light on their
implications on the financial reporting quality, material misstatements risk, audit risk, and needed efforts for clients facing
high climate change threats. According to Al-Shaer (2020) the interaction between the transparency and reliability of
sustainability reports and the devoted level of audit efforts improve financial reporting quality by decreasing the level of

2 International Auditing Standard no. 300 “Planning an audit of financial statements”

3 International Auditing Standard no. 315 “Identifying and assessing risks of material misstatement”

* International Auditing Standard no. 320 “Materiality in Planning and Performing an Audit”.

3 International Auditing Standard no. 330 “The Auditor’s Response to Assessed Risks”.

¢ International Auditing Standard no. 570 (Revised)” Going concern”.

’International Auditing Standard no. 701 “Communicating Key Audit Matters in the Independent Auditor’s Report
8International Auditing Standard no. 720” Auditor’s responsibilities relating to other Information”
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earnings management earnings management in the financial statements, suggesting that sustainability reporting quality is
considered by auditors in their audit risk assessment practices. Prior literature (Yao et al., 2020; Gao & Calderon, 2023; Tan
et al., 22023; Alshahrani et al., 2024; Sarlak et al., 2024; Hartlieb & Eierle, 2024; Ding et al., 2024; Al Ani et al., 2024)
empirically investigated whether climate change risk and its related disclosures are associated with audit efforts. According
to Yao et al. (2020) the higher level of environmental disclosure is inversely related to the possibility of issuing a modified
audit opinion and more audit fees. The effect of environmental disclosures is more pronounced in firms that have a low level
of media attention, better internal controls, and belong to polluting industries. Gao & Calderon (2023) supported the same
findings where the clarity of climate risk related disclosures is inversely related to the level of audit fees. The strength of this
relationship between climate risks and audit fee premium depends on several factors related to the audit client's environment,
the audit engagement, and auditor himself (i.e. Auditor specialization). Tan et al. (2023) found the transparency of carbon
emissions related information mediates the relationship between the level of carbon emissions and audit efforts, where the
effect of carbon risk on audit efforts is transmitted by less transparent carbon emissions related disclosures. Agreeing with
legitimacy theory Alshahrani et al. (2024) found positive significant association between climate change disclosures and audit
efforts and fees, revealing that companies are trying to increase and enhance climate disclosures in annual reports to improve
their credibility from stakeholders’ point of view. This relationship is more pronounced when the board and audit committee
is larger and highly independent. Sarlak et al. (2024) found a significant positive relationship between drought and audit fees
and this relationship is weakened when auditors are busy. On the other hand, Hartlieb and Eierle (2024) found audit clients
with greater exposure to climate change risks pay significantly higher audit fees and devote more effort. Ding et al. (2024)
found auditors charge their clients higher audit fees in case of high carbon emissions. This positive relationship is more
obvious for audit clients audited by one of the Big N auditors and that operate in highly litigation risk industries. Al Ani et al.
(2024) examined a sample of 261 European firms and reported the positive impact of firm's introduction of sustainable
products in its portfolio increases the level of audit efforts and fees. This positive association is stronger when the board
includes a sustainability committee. Based on the review of prior literature the existence or direction of the association between
audit efforts and climate change risk or its related disclosure is not clear. Thus, we formulate the first hypothesis as follows:

Hi: Climate change risk related disclosures are significantly associated with audit efforts.
3.3 The impact of ESG performance on the relationship between climate changes related disclosures and audit efforts

The growing concern over climate change risks has prompted firms to adopt environmental strategies aimed at mitigating
environmental threats. Consequently, many firms now integrate green management practices and objectives into their core
strategies (Perez-Valls et al., 2015). This trend highlights a clear interaction between climate change risk and ESG
(Environmental, Social, and Governance) performance.

Prior literature has extensively investigated this interaction (Hummel & Schlick, 2016; Giannarakis et al., 2017; Braam &
Peeters, 2018; Hossain & Masum, 2022; Chen et al., 2024; Duan et al., 2025). Hummel & Schlick (2016) note that the
empirical evidence on the relationship between sustainability performance and disclosure is mixed, suggesting that voluntary
disclosure theory and legitimacy theory are not mutually exclusive. Consistent with voluntary disclosure theory, superior
sustainability performers are associated with high-quality disclosures to signal their performance to the market. Conversely,
and in line with legitimacy theory, poor performers often decrease disclosure quality to conceal their true performance and
protect their legitimacy. Supporting the voluntary disclosure perspective, Giannarakis et al. (2017) found a positive impact of
ESG performance on climate change disclosure. Similarly, Braam & Peeters (2018) indicate that companies with superior
sustainability performance are more likely to enhance their reports by obtaining third-party assurance, a relationship that is
stronger in more shareholder-oriented countries. Hossain & Masum (2022) further found that corporate social responsibility
is more effective in reducing climate change risk for firms with greater ESG disclosures. On the other hand, recent studies
support the impact of climate risk on ESG performance. Chen et al. (2024), using a sample of Chinese firms, identified a
negative relationship between the level of climate risk and ESG performance, an effect that is stronger for state-owned
enterprises and firms with more institutional investors. In contrast, Duan et al. (2025) found that climate risk disclosure itself
significantly improves corporate ESG performance, particularly on environmental metrics. Previous literature has also
revealed implications of ESG activities for the audit process and the required level of audit effort. LépezPuertas-Lamy et al.
(2017) found that strong ESG performance minimizes the auditor's assessment of material misstatement risk, thereby reducing
the need for greater auditor effort. Du et al. (2020) showed that socially responsible firms prefer selecting a Big 4 auditor and
are less likely to switch, and that CSR activities are inversely related to audit engagement risk, leading to lower audit fees.
However, Hekmat et al. (2023) found that social responsibility disclosures can increase audit report lag and effort, possibly
due to the complexity of verifying such information.

Given these conflicting findings, we formulate the second research hypothesis as follows:
Hz. The association between climate change risk related disclosures and audit efforts is affected by client ESG performance.
3.4 The impact of political connections on the relationship between climate risk related disclosures and audit efforts

The influence of political connections on corporate behavior has long been a subject of scholarly interest (Faccio, 2006),
particularly in emerging economies where such ties are widespread due to inefficient capital markets, weak legal enforcement,
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and limited governmental oversight (Qi et al., 2023). Politically connected firms often enjoy preferential access to financing
(Lashitew, 2014; Sohail et al., 2022), improved operational performance (Boubakri et al., 2012), and enhanced firm value
(Wirawan et al., 2020). Recent studies (Qian & Chen, 2021; Luo et al., 2022; Mukhtaruddin et al., 2024) suggest that these
firms are also more inclined to disclose information related to climate change and environmental issues, indicating a potential
interaction between political ties and climate-related disclosures. Qian and Chen (2021), analyzing highly polluting Chinese
firms in 2012 and 2015, found a positive association between the political connections of corporate chairpersons and
environmental disclosure levels in 2015, but not in 2012. Luo et al. (2022) demonstrated that political connections moderate
the relationship between legitimacy pressure and the quality and scope of carbon information disclosure. Specifically, the
positive influence of legitimacy pressure on disclosure practices is more pronounced in politically connected firms. Supporting
legitimacy theory, Mukhtaruddin et al. (2024) found that political connections positively affect sustainability disclosures
among manufacturing firms listed on the Indonesian stock exchange, suggesting that such disclosures may be strategically
used to facilitate access to external financing. Further empirical evidence highlights the impact of political connections on
audit efforts (Aswadi et al., 2011; Hu et al., 2017; WahabSalehi, 2020; Ahmed et al., 2022). Aswadi et al. (2011) and
WahabSalehi (2020) reported that politically connected firms tend to engage in more intensive audit processes and incur
abnormal audit fees. Hu et al. (2017) found a positive association between a CEO’s political connections and the likelihood
of receiving a favorable audit opinion in the subsequent period. Similarly, Ahmed et al. (2022) concluded that politically
connected firms pay higher audit fees and require greater audit effort than their non-connected counterparts, largely due to the
uncertainty and risk introduced by these affiliations. Based on this body of literature, we formulate the third research
hypothesis as follows:

Hs: The association between climate change risk related disclosures and audit efforts is affected by client political
connections.

4. Research design
4.1 Data description

Based on the top firms listed on the Egyptian Exchange, which represented the EGX 100 from 2017 to 2022, the initial sample
chosen for the present research was developed. Since financial and insurance enterprises have unique accounting and financial
reporting requirements, they were excluded, as were any businesses that did not have the required data (Saleh Aly et al., 2023;
Almutairi & Abdelazim, 2025; Abdelazim et al., 2025). The total sample consists of 480 observations from 80 firms, as
indicated in Table 1. Mubasher Egypt, Bloomberg Asharq, annual reports, and company websites provided the data used in
this research.

Table 1

Sample composition
Industry firms observations %
Travel & Leisure 6 36 7.5
Industrial Goods, Services, and Automobiles 5 30 6.3
Healthcare & Pharmaceuticals 4 24 5
Contracting & Construction Engineering 10 60 12.5
Basic Resources [ 36 7.5
Paper & Packaging 4 24 5
Building Materials 8 48 10
IT, Media & Communication Services 4 24 5
Real Estate 11 66 13.7
Textile & Durables 6 36 7.5
Trade & Distributors 4 24 5
Food, Beverages, and Tobacco 12 72 15
Total 80 480 100

4.2 Variables’ Measurement
4.2.1 Audit Fees (AF) (dependent variable)

Because of more time given to the audit and the audit team has more specialized or experienced members, higher audit fees
are probably a reflection of increased audit effort (Bentley et al., 2013). Audit fees (AF) is computed as the natural log of the
annual audit fees, according to earlier research (Wang et al., 2019; Saleh Aly et al., 2023; Alshahrani et al., 2024; Abdelazim
et al., 2025).

4.2.2 Climate change disclosure (CCD) (independent variable)

According to the empirical literature (Cosma et al., 2022; Amar et al., 2022; Maji & Kalita, 2022; Cahyono et al., 2024;
Alshahrani et al., 2024), we measure climate change disclosure (CCD) using Task Force on Climate-related Financial
Disclosures (TCFD, 2017) guidelines and annual reports and business responsibility and sustainability reports. The four
fundamental components of climate disclosure—governance, strategy, risk management, and measurements and targets—are
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included in the TCFD report. Additionally, the study lists 11 topics under four main components that businesses must reveal
in their public reports based on the TCFD's recommendation.

4.2.3 The moderating variables:
4.2.3.1 ESG Performance

ESG performance is evaluated using the ESG ratings. Because it is more stable and pertinent to society expectations, it has
been used in a number of studies conducted in the Egyptian setting (Abdelfattah & Aboud, 2020; ElHawary & Elbolok, 2024;
Alomair & Metwally, 2025). These annual evaluations aim to improve openness and disclosure, improve Egypt's reporting
requirements, and give investors with objective guidelines for managing their CSR investment portfolios (S&P/EGX ESG
Index Methodology, 2021).

4.2.3.2 Political Connections (PC)

We determined this variable by evaluating the count of political persons on the board of directors or their relatives, as well as
any formal figures who have held government positions, who work for political parties, or who have political connections
through their family (Lin et al., 2018; Muttakin et al., 2018; Almutairi & Abdelazim, 2025).

4.2.4 Control variables

We include several control variables in the regression analysis that may have an influence on AF, such as board size, firm
size, return on assets, leverage, audit type, and company loss, in accordance with prior studies (Wang et al., 2019; Alshahrani
et al., 2024; Abdelazim et al., 2025; Xu et al., 2020).

4. Empirical models

Applying Pooled OLS and fixed-effect (FE) regression analysis with robust standard errors to alleviate concerns regarding
autocorrelation and heteroscedasticity, we examined the relationships implied by the study hypotheses. We choose between
the FE and random effects (RE) models using the Hausman test, and the test's findings show that the FE regression model is
better suited for the present data set. To assess the research's hypotheses, the following three regression models are employed:

Model 1
AF ;= ﬂ() + ﬁ]CCDn + ﬂ2BSit + ﬁ3ROAi1 +ﬁ4Big4i1 + ﬂ5SiZ€,‘; + ﬂéLeViz +ﬁ7th +ﬂz + ﬁmd + & )
Model 2

AF i = po + B1CCD;, + B2ESGy + [3CCD*ESGyt + PuBSi + [sROA; +sBig4i + [7Sizei + fsLevi +foli +5:  (2)
+ Lina t+ it

Model 3

AF ;= ﬁ() + ﬁ]CCDn + ﬂzPCn + ﬁ}CCD*PCﬁ + ﬁzﬂBSn + ﬁ5ROAiz +ﬂ6Big4i1 + ﬁ7SiZ€iz + ﬂSLeVit +ﬁ9th +ﬂz + (3)
Bind + &ir

where: Bfind and Bt stand for industry-fixed-effects and time-fixed-effects, respectively. Table 2 has definition for
every variable.

Table 2
Measurements of variables
Variable Measurement
Dependent variable
Audit fees (AF) The audit fees' natural log.
Independent variable
Climate change disclosure The mean score of the 11 TCFD disclosed items of risk management, strategy, corporate governance and metrics and
(CCD) targets.
Moderating variables
ESG disclosure (ESG) ESG score based on the ESG ratings produced by S&P in association with CRISIL, a credit rating agency, and the

Political Connections (PC)
Control variables

Egyptian Stock Exchange
An indicator variable, 1 for politically connected firms, zero otherwise

Board Size (BS) the overall count of board members.

Auditor type (Big4) a dummy variable, since (1) indicates external auditors affiliated with the globally Big 4 audit firms and (0) otherwise
Size (Size) The all-assets natural log

Leverage (Lev) is the sum of all debts divided by all assets.

profitability (ROA) pretax income divided by Total assets

loss (L)

A dummy variable having a value of one if the company incurred financial losses this year, and a value of 0 otherwise.
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5. Main Findings

5.1 Descriptive Analysis and correlation

Table 3 displays the descriptive statistics for the variables used in this investigation. For a natural logarithm value, the average
amount that businesses pay their auditors is 11.55. CCD has an average of 36% and ranges from 0.00 to 0.72. Additionally,
the ESG disclosure has an average of 0.59 and ranges from 0 to 1. With a PC average of 0.13, 13% of the sample companies
are politically linked through their boards of directors being made up of politicians or their families. For the company size,
the log transformation averages 13.97 and ranges from 10.84 to 17.56. Leverage is 0.49 on average. The average profitability
of the firms is 5.3%. 16% is the average corporate loss. The mean auditor type for the whole sample is 30% indicating that
there are 144 observations (480%30%) in which external auditors affiliated with the globally Big 4 audit firms. BS has a mean
of 8.78 and a range of 5 to 16.

Table 3
Descriptive statistics
Variables N Minimum Maximum Mean Median S.D
AF 480 9.62 13.22 11.55 11.51 0.83
CCD 480 0.00 0.72 0.36 0.37 0.19
ESG 480 0.43 1.00 0.59 0.55 0.16
PC 480 0.00 1.00 0.13 0.00 0.34
Size 480 10.84 17.56 13.97 13.88 1.80
ROA 480 -0.25 0.31 0.053 0.046 0.08
Lev 480 0.04 0.98 0.49 0.16 0.29
L 480 0.00 1.00 0.16 0.00 0.37
BS 480 5.00 16.00 8.78 9.00 1.69
Big4 480 0.00 1.00 0.30 0.00 0.46

Notes: Table 2 contains the definitions for all variables.

The correlation matrix between the variables in the examined models is shown in Table 4. It demonstrates that there is a
significant positive correlation between AF and every other variable in the model. However, as there are less than 0.80
correlation coefficients between the independent and control variables, the intensity of these interactions is not considered to
be excessive. To further illustrate the absence of multicollinearity, a multi-co-linearity diagnostic was conducted using the
Variation Inflation Factor (VIF). Consequently, Table 4 indicates that the VIF is below 10.

Table 4
Pearson correlation matrix
Variables 1 2 3 4 5 6 7 8 9 10 VIF
1- AF T
2-CCD 0.243™ 1 1.08
3- ESG 0.225™* 0.193™* 1 1.14
4-PC 0.195™" 0.146™" 0.223™" 1 1.13
5- Size 0.283™* 0.141™* 0.168" 0.241"" 1 1.71
6- ROA 0.103™ -0.047 -0.060 0.109™ 0.071 1 1.81
7- Lev 0.313™" -0.008 0.052 0.083" 0.385™" -0.416™" 1 1.58
8-L 0.080" 0.054 0.022 -0.045 -0.111™ -0.489™" 0.293™" 1 1.59
9- BS 0.087" 0.022 0.119™ 0.052 -0.125™" -0.056 -0.035 0.078" 1 1.06
10- Big4 0.441™ 0.136™ 0.202"" 0.177" 0.388" -0.089" 0.223™ 0.040 -0.138™ 1 1.39

Mean VIF 1.39
Notes: asterisks: *** ** and * indicate Correlation is significant at the 0.01, 0.05, and 0.10 percent.

5.2 Multivariate Results
5.2.1 Climate change disclosures and audit efforts (Model 1)

Table 5 presents the findings of the regression that examines the association between CCD and AF in model 1. At the
significant p < 0.01 level, our data analysis shows a positive significant association between climate change disclosure and
audit fees. Implies that audit fees and efforts are often greater for businesses with a higher degree of CCD. Consequently, we
concur with Hypothesis 1. Our results are consistent with the legitimacy theory, which holds that companies address
environmental threats by increasing the quantity and caliber of climate change information in their annual reports. In the
context of CCD, this indicates that businesses understand how critical it is to address environmental concerns, including
climate-related risks and opportunities, to preserve credibility and stakeholder confidence. As a result, they proactively
provide relevant information, which leads to a more thorough and complex audit procedure and ultimately raises audit fees
and reduce efforts (Brown & Deegan, 1998; Alshahrani et al., 2024). Our results are following other studies (Truong et al.,
2020; Yao et al.,2020; Yang et al., 2023; Gao & Calderon ,2023; Alshahrani et al., 2024), which indicate that auditors may
be face a higher risk of material misstatement when climate-related risks rise. Additionally, auditors have to work harder to
lower inspection risk, which raises audit costs. Auditors bill more for audits when audit costs are high. Our control variables'



A. Almutairi et al. /Journal of Project Management 11 (2026) 221

outcomes corroborate those of earlier research (Wang et al., 2019; Yang et al., 2023; Alshahrani et al., 2024). Size, Lev, BS,
and Big4 have a significant positive association with AF (p<0.05).

5.2.2 ESG moderating role (Model 2)

Model (2) in Table 5 summarizes the results of the Pooled OLS and FE regressions that we used to examine the relationships
among CCD, ESG, and AF. As can be seen from the table, our examination indicates a significant and positive relationship
between ESG and AF. This suggests that businesses with better sustainability practices or higher ESG ratings are associated
with higher AF. This supports the finding of Lee et al. (2022) that auditors work harder when auditing businesses that use
ESG practices because audit risks and complexity rise. With respect to ESG moderating roles, the interaction between climate
change disclosure and ESG has a positive effect on AF, indicating that ESG performance plays a moderate role in the
association between CCD and AF. This is supported by the fact that the coefficient of the interactive term (CCD*ESG)
variable is significant and positive at less than the 1% significance level, which supports our hypothesis H2. This implies that
companies with more sustainable practices also typically have more stringent disclosure policies regarding climate change,
which leads to increased audit fees. ESG has a major influence on corporate reporting procedures, and these findings
underscore the complex interactions among ESG, CCD, and audit fees (Ling et al., 2024; Kammoun & Khoufi, 2024).

Table 5
Regression results for audit fees

Variables Model (1) Model (2) Model (3)
OLS FE OLS FE OLS FE
Coef. Coef. Coef. Coef. Coef. Coef.
(T-test) (T-test) (T-test) (T-test) (T-test) (T-test)

CCD .808™" 107 .666"" 097" 7147 102
(4.98) (2.34) (4.10) (2.14) (4.45) (2.24)

ES¢ e e 299" 1927 e e

(1.88) (2.75)
CCD*ESG e e 2.93"™ 6407 e
(4.34) (2.98)
o e 202" 110
(2.11) (1.94)
CCD*PC e e e e 1.45™ .358™
3.61) (2.83)

Size .012 246™ .024 234 .028 240
(0.52) (7.24) (1.07) (6.96) (1.26) (7.13)

ROA .620 316 .693 4217 442 287
(1.19) (1.44) (1.37) (1.92) (0.86) (1.33)

Lev 759" 255" 792" 183" 7817 145
(5.56) (2.25) (5.93) (2.41) (5.80) (2.36)

L .006 .023 .002 .039 .048 .024
(0.08) (0.67) (0.05) (1.11) (0.45) (0.69)

BS .045™" 011" .039™ 010" 041 012"
(3.74) (2.29) (3.27) (2.12) (3.52) (2.47)

Big4 708" 439™ 6917 438" 684" 429"
(8.78) (2.52) (8.78) (2.56) (8.62) (2.49)

Cons. 10.40™" 7.88™" 10.45™ 7.91™ 10.66™" 7.95™
(33.45) (17.52) (33.36) (17.91) (34.42) (17.85)

Year (FE) Included

industry (FE) Included

Adj. R? .303 191 338 224 335 218

F-test 19.42™ 15.50™" 26.68"™" 14.11™ 26.32" 13.93™

Obs. 480 480 480 480 480 480

Notes: *** p<.01, ** p<.05, * p<.1
5.2.3 Political connections moderating role (Model 3)

The regression findings of the moderating role of political connections on the relationship between CCD and AF are shown
in Model 3 in Table 5, and our results show that there is a significant positive association between politically connected firms
and audit fees. In fact, the coefficient of the interaction term CCD*PC is significant and positive (p < 0.05), demonstrating
that PC plays a moderating role in the relationship between CCD and AF, which supports our hypothesis 3. The literature
contends that politically connected firms suffer from severe agency problems due to easier access to financing and political
protection from prominent politicians. Consequently, political connections result in lower and opaque earning quality, which
allows managers and controlling shareholders to embezzle corporate resources, such as through transactions involving third
parties from minority shareholders (Chaney et al., 2011; Guedhami et al., 2014; Kim and Zhang, 2016). Given the businesses'
past inclinations toward less openness and possible opportunistic conduct, auditors perceive increased audit risk when
politically linked corporations provide environmental information in the context of climate-related disclosures. Therefore,
from a supply-side standpoint, auditors step up their auditing to reduce these risks, which raises audit fees for politically linked
companies that provide information on climate change (Tee et al., 2017; Tee, 2018; Salehi, 2020; Ahmad et al., 2022).
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6. Robustness tests
6.1 Alternative climate change disclosure measures

We re-ran our three models using a different proxy of climate change disclosure, measured as an indicator variable coded one
if the firm's climate change disclosure ratio is greater than the sample median value, and zero otherwise, in order to evaluate
the robustness of the results of our main analysis (Alshahrani et al., 2024). The findings of Models 1, 2, and 3 were in line
with the earlier results, as indicated in Table 6, and the results suggest that our evidence is robust to the application of this
alternative CCD metric.

Table 6
Results of the Alternate measurement of climate change disclosure

Variables Model (1) Model (2) Model (3)
OLS FE OLS FE OLS FE
Coef. Coef. Coef. Coef. Coef. Coef.
(T-test) (T-test) (T-test) (T-test) (T-test) (T-test)

CCD .168™ 047" 147 .045™ 1517 .038™
(2.58) (2.26) (2.26) 2.31) 2.31) 2.17)

ESG e e 481 211" e e

(2.49) (2.89)
CCDxESG e e .843™ 2797 e e
(2.24) (2.74)
o 284" 117
(2.87) (1.96)
CCDxpPC e e e e 245" 135™
(2.14) (2.63)

Size .022 248" .014 237 .014 237
(0.68) (7.31) (0.62) (7.03) (0.61) (7.02)

ROA 571 315 .641 438" 378 321
(1.08) (1.44) (1.22) (1.99) (0.73) (1.48)

Lev 716™ 139" 737 1917 g1 156
(5.15) (1.87) (5.36) (1.72) (5.41) (2.16)

L .015 .025 .022 .036 .002 .025
(0.13) (0.72) (0.25) (1.05) (0.02) (0.72)

BS .045™ 012 .040™ .009* 0447 011"
(3.73) (2.31) (3.22) (2.05) (3.61) (2.41)

Big4 7317 4317 708" 4247 7047 4247
(8.90) (2.36) (8.62) (2.34) (8.63) (2.33)

Cons. 10.48™ 7.88"" 10.41° 7.89"" 10.66™ 8.01""
(33.16) (17.51) (32.21) (17.83) (33.63) (17.95)

Year (FE) Included

industry (FE) Included

Adj. R? 277 .190 .296 221 .296 215

F-test 25.89" 15.43™ 21.98" 13.89" 21.92" 13.41°

Obs. 480 480 480 480 480 480

Notes: ¥** p<.01, ** p<.05, * p<.1
6.2 Test of Endogeneity (GMM)

In order to deal with endogeneity concerns and guarantee the validity of our empirical findings, we really employ the
Generalized Method of Moments (GMM) method, which addresses the issues of simultaneity bias, reverse causality, and the
omitted potential variables (Abdelazim & Almutairi, 2025). The system GMM estimator uses each variable's first difference
as an instrumental variable (IV) to assess the equations in levels.

Table 7

Results of GMM approach.
Variables Model (1) Model (2) Model (2)

Coef. T-test Coef. T-test Coef. T-test

Cons. 3.63™ 5.12 347 3.12 3.05™ 3.29
L.AF 639" 9.20 662" 5.48 6927 8.24
CCD 209" 2.28 226" 231 228" 233
ESG e e .188™ 209 e e
CCDxXESG e e 1.21" 240 e e
PC e e e e 174™ 2.16
CCDxpC e e e e 358" 2.52
Controls Included
Year (FE) Included
industry (FE) Included
AR1(p-value) .018 .008 .016
AR2(p-value) 363 387 455
Hansen test(p-value) 746 .593 701

Notes: ¥** p<.01, ** p<.05, * p<.1
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According to Table 7's diagnostic statistics for the GMM model, the AR1 statistic (p < 0.01) suggests that the error term has
first-order autocorrelation. However, the model's validity is confirmed by the lack of second-order autocorrelation (p > 0.01).
Furthermore, the validity and exogeneity of the used IVs are supported by the Hansen test p-value (p > 0.01). All things
considered, our results largely remain unchanged, which lends further credence to our hypotheses. We therefore draw the
conclusion that our primary regression results are resistant to endogeneity issues.

7. Conclusion and implications

This study provides comprehensive data from 2017 to 2022 to conduct an in-depth empirical investigation into how climate
change risk related disclosures affect audit efforts. The results reveal that climate change related disclosures significantly
necessitate higher audit efforts. The firm’s ESG practices and political connections significantly moderate the relationship
between climate change disclosures and audit efforts, where the association between climates related disclosures and audit
efforts is stronger when the firm has more EFG activities and political connections. Robustness tests confirmed our results
using alternative measures for climate change disclosure, furthermore the results unchanged when Generalized Method of
Moments (GMM) method was employed.

Given the study's findings and the growing interest in climate-related threats, several practical recommendations can be made
for regulators, firm management, directors, auditors, and investors. First, regulators should work to develop a strategy to deal
with climate change threats and enhance awareness about climate change including the usefulness of its related disclosure.
Additionally, governmental agencies should set incentives for encouraging firms to develop mitigating mechanisms against
climate change risks. Second, Managers and directors should improve climate change risk management mechanisms and
enhance the transparency of climate-related disclosures. Third, auditors, it is becoming increasingly important to identify and
consider climate-related risks while assessing client risks, planning audit procedures, and managing their client portfolio to
support the sustainability of the business community against the climate change risks, furthermore auditors should focus on
the effect on audit efforts and opinion about financial statements in case of disagreement between financial statements and
other information included in annual report including climate change disclosures. Finally, investors should consider the impact
of climate change disclosures on information asymmetry and gain an understanding about the possible inconsistencies
between financial statements and other information related to climate risk exposure included in the company's annual report.
This study has a limitation related to the Egyptian professional environment and lack of information about the assigned number
of hours by the responsible audit partner or the selected audit firm to make the audit and form the audit opinion, accordingly
we have used the level of paid audit fees as a proxy for the level of devoted audit efforts.

Future studies should investigate several related research areas including the impact of climate risk related disclosures on the
borrowing cost, the mediating effect of information asymmetry on the relationship between climate change related disclosures
and auditor's litigation risk, and the moderating effect of auditor reputation on the relationship between climate risks related
disclosures and financial reporting quality.
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