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Abstract
Introduction: This study investigates climate-related scenario analysis (CRSA) disclosures
by Johannesburg Stock Exchange (JSE)-listed basic resource companies, focusing on
alignment with the Task Force on Climate-related Financial Disclosures (TCFD) and the
International Sustainability Standards Board (ISSB)’s IFRS S2 standard.
Methods: A CRSA checklist was developed based on 23 IFRS S2-based disclosure items to
evaluate alignment. Content analysis of 32 basic resource companies’ 2023 integrated and
climate-related reports was conducted.
Results: While nine of the ten largest companies were fully aligned with IFRS S2, only half
of the basic resource companies disclosed CRSA information. Smaller companies exhibited
inconsistent alignment, reflecting potential resource and skills constraints. Larger companies
responded more effectively to stakeholder expectations, using CRSA to signal strategic
resilience to climate change.
Discussion: The findings suggest that resources and expertise strongly influence disclosure
practices and highlight the need for capacity-building initiatives to support smaller
companies in developing economies. This research expands the literature on CRSA by
providing unique insights into South Africa and the challenges and opportunities faced by its
basic resource companies. It contributes to understanding some of the drivers of CRSA
practices and offers practical recommendations to improve alignment with emerging global
standards.
Keywords: Climate Change, Corporate Reporting, IFRS S2, Scenario Analysis, South
Africa, Basic Resources
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A. INTRODUCTION

Human-induced climate change has emerged as a critical global issue which poses
a significant threat to society (Intergovernmental Panel on Climate Change 2022;
Lombardi et al 2021). Environmental risks are perceived to be one of the most damaging
global risks over the next decade (World Economic Forum 2022) and could potentially
destabilise the global financial system (Ngo et al 2022). A global understanding of the
impending threat leads to intensified efforts to reduce greenhouse gas (GHG) emissions
(De Groshois & Fennell 2021; Kim 2023). The pressing need to transition to a low-carbon
economy will significantly impact companies, exposing them to novel strategic,
operational, reputational, and financial risks (O'Dwyer & Unerman 2020). In addition to
transitional risks, companies are exposed to physical threats posed by climate change, like
droughts and floods, which can disrupt supply chains and cause damage to physical assets
(O'Dwyer & Unerman 2020).

Investors, communities, and governments show a growing concern over the impact
of climate change. Investors” demand for decision-relevant climate information has risen
substantially (Brunelli et al 2021) and it has become vital for companies to improve their
climate-related reporting (Wichianrak et al 2023). Climate-related disclosures have
become strategically important (Alsaifi 2021). Investors are especially concerned about
the financial impact of climate change on investment portfolios (Lee et al 2022) and
require decision-useful climate-related disclosures enabling them to price climate risk
accurately. Consequently, it has become imperative for companies to prioritise climate-
related disclosures in their corporate reporting to provide investors with the necessary
information to assess a company’s resilience to climate-related risks and any potential
opportunities (Aversa 2023).

In response to this increasing stakeholder demand for decision-useful climate-
related information, the IFRS Foundation' created the International Sustainability
Standards Board (ISSB) in November 2021. The ISSB issued two global sustainability
standards in June 2023: IFRS S1 General Requirements for Disclosure of Sustainability-
related Financial Information and IFRS S2 Climate-related disclosures. IFRS S2 sets out
climate-related disclosure requirements, which include disclosure requirements relating
to the climate-resilience of a company’s strategy. IFRS S2 uses the Task Force on
Climate-Related Financial Disclosures (TCFD) framework as a building block and
recommends that companies use scenario analysis to inform investors and other
stakeholders on the climate resiliency of a company’s strategy and prescribes specific
disclosure requirements relating to climate scenario analysis (ISSB 2023:par 22). In June
2022, the Johannesburg Stock Exchange (JSE) published the JSE Climate Disclosure
Guidance, which was aligned to the Exposure Draft of the IFRS S2 at that time. The
Guidance clearly states that it is a guidance tool only and can be used by issuers on a
voluntary basis (pg. 3). Companies listed on the Johannesburg Stock Exchange (JSE) are
not required to comply with the ISSB’s sustainability standards. However, as many of the
larger JSE-listed companies have international institutional investors, there are
shareholder pressure in some cases to comply with the ISSB’s IFRS S2. We apply IFRS
S2 in our study as an aspirational benchmark.

Climate-related scenario analysis (CRSA) is a developing concept, and as a result,
limited empirical studies have been conducted to investigate how companies report on
CRSA (ISSB 2023:par B7; O'Dwyer & Unerman 2020). O’Dwyer and Unerman (2020)
specifically foresaw that corporate preparers and their investors will have difficulties in
reporting about CRSA. In their 2024 survey of the TCFD’s recommended disclosures by
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the largest listed companies worldwide, the IFRS Foundation reports that “...the
resilience of companies’ strategies under different climate-related scenarios remains the
least disclosed recommended disclosure for both 2022 and 2023, with 11% of companies
reviewed disclosing this information in 2023” (IFRS Foundation 2024:147). The French
Prime Minister expressed the desire for the scope of the Corporate Sustainability
Reporting Directive (CSRD), aimed at EU companies and their supply chain, to be
reduced as it will pose “too much of a burden on business, leaving the EU at a
disadvantage in the global market” (McGowan 2024). Seventeen of the 27 EU member
states did not yet enact the CSRD requirements into their national laws by September
2024 (the deadline was July 2024 for all member states) (McGowan 2024). These shifts
in opinions about sustainability reporting, and specifically, climate reporting, in the global
North, will likely have implications for accounting and market regulators in the global
South.

Prior research relating to CRSA disclosures in line with the TCFD
recommendations has mainly focused on developed countries with a broad focus on
overall compliance with the TCFD-recommended disclosures (Aversa 2023; Demaria &
Rigot 2021) as well as the importance for energy-intensive industries (Achenbach 2021;
Ding et al 2023). Notably, developing countries, including South Africa, have been
underrepresented in this research, leaving a critical gap in understanding CRSA
disclosures in emerging markets.

The study applied content analysis to 32 Johannesburg Stock Exchange (JSE)-listed
basic resources companies’ climate-related disclosures in various corporate documents.
A checklist was developed from the 23 CRSA disclosure requirements contained in the
ISSB’s IFRS S2 standard. Sixteen companies provided no CRSA information. We find
that nine of the largest ten companies align their CRSA disclosures with all the
requirements of IFRS S2, confirming that large companies have the resources and skills
to comply with onerous disclosure requirements. However, outside the top ten, there is a
large variation in the application, although most companies disclose more than half of the
information required. This indicates that company size, which affects the availability of
resources, does play a role in climate-related disclosures in JSE-listed basic resources
companies. Therefore, smaller basic resources companies, especially in developing
economies like South Africa, may find it challenging to provide fully aligned IFRS S2
CRSA disclosures because they do not have the necessary resources to devote to CRSA.

This study makes several important contributions to accounting and climate-related
research. Firstly, by focusing on CRSA in the resources sector of South Africa, this
research highlights a largely overlooked geographical context within climate disclosure
literature. From a theoretical perspective, it highlights the importance of stakeholder
pressure in improving disclosure quality in contexts where disclosure remains voluntary.

Secondly, the findings make a practical contribution by providing insight into
unique regional and basic resources industry challenges and considerations, potentially
guiding policymakers and international standard-setting bodies to better support
companies in developing economies, operating in all industries, not only the basic
resources industry. Additionally, this study adds depth to the understanding of disclosures
relating to scenario analysis, a key yet challenging component of the IFRS S2 disclosures.
By highlighting the underreported areas, the research will contribute to developing
strategies for improving compliance and enhancing transparency in climate reporting.
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Thirdly, a methodological contribution is made through the development of the
CRSA disclosure checklist that was developed from the 23 disclosure requirements of
IFRS S2 relating to CRSA. Companies can use this checklist to check their alignment
with the disclosure requirements. Other researchers can also use the checklist for their
research on different samples, e.g., in other geographic domains.

Next, we discuss the study's theoretical framework and prior studies on climate
disclosures. Thereafter, the methodology is discussed. This is followed by our findings,
and then we conclude and pose suggestions for future research.

Prominent socio-political theories applied in studies on sustainability reporting are
stakeholder theory and institutional theory (Nasreen et al 2023). We also include
signalling theory, an economic information theory (Del Gesso & Lodhi 2024). Each of
these will be discussed in more depth below.

Freeman (2010) defines a stakeholder as “any group or individual who can affect
or is affected by the achievement of the firm’s objectives”. Stakeholder theory is applied
to sustainability disclosure studies as society in general (the larger stakeholder) is affected
by the climate change that companies contribute to through their GHG emissions.
Companies thus report on their strategies to minimize their environmental impact in
response to stakeholders' concerns. Several empirical studies find that stakeholder
influence plays a key role in motivating companies’ disclosure of carbon-related
information (De Grosbois & Fennell 2021; Kim 2023). We propose that if stakeholders
demand that companies disclose climate-related scenario analysis in line with IFRS S2,
companies will likely disclose accordingly.

Institutional theory uses the concept of “organisational field” to explain similarities
among companies (DiMaggio & Powell 1983). Once an organisational field is structured,
the process of homogenisation starts. This process can be explained by coercive, mimetic
and/or normative isomorphism (DiMaggio & Powell 1983). Coercive isomorphism
occurs because of political, legislative or regulatory influence. An example of coercive
isomorphism is where companies are forced to comply with IFRS S2 because they operate
within a specific jurisdiction which adopted these standards and incorporated them into
their regulatory framework. Mimetic isomorphism is a response to uncertainty. The
current uncertainty created by climate change and its reporting may lead companies to
imitate or mimic successful companies that adopted the TCFD disclosure
recommendations. Normative isomorphism results from the influence of professional
groups like the professional investment community or professional accountants
(DiMaggio & Powell 1983). Normative isomorphism will lead to corporate reporting
about climate change, over time, becoming ‘the same’ due to the influence of these
professions inside and outside companies. Normative isomorphism was applied to
explain the volume of TCFD disclosures by large companies in developed markets (Ding
et al 2023) and sustainability reporting practices in general (Jahid et al 2023). Mimetic
isomorphism can also explain generic industry-wide climate-related disclosure practices
(Abhayawansa & Adams 2022).

Signalling theory proposes that companies will select to send signals to stakeholders
if these signals maximise profit and minimise cost (Spence 1973). Thus, if the benefits
of climate-related scenario analysis disclosure outweigh the costs of such disclosures,
companies will disclose climate-related scenario analysis to signal to stakeholders that
they are strategically positioned to manage climate-related risks and opportunities. In
line with signalling theory, Ghachem, Basty and Zureigat (2022) link corporate social



Nel & Esterhuyse Page 263 of 278

responsibility (CSR) to financial performance and suggest that climate-related disclosures
provide companies with an opportunity to send positive signals to investors. These
findings are corroborated by other empirical studies which view climate-related
disclosures as a tool to enhance the company’s reputation and communicate positive
signals to investors (Amin et al 2022) of their commitment to sustainability (Forcadell et
al 2022).

To conclude this section, we propose three key theories that explain why companies
engage in climate change disclosures. First, stakeholder theory posits that companies
disclose climate-related information in response to societal expectations, addressing the
concerns of stakeholders impacted by their environmental impact. Second, institutional
theory suggests that companies conform to standardized disclosure practices within their
industry through mechanisms of isomorphism. Regulatory requirements enforce
compliance (coercive), while companies mimic peers in response to uncertainty
(mimetic) or adopt practices due to professional influence (normative). Lastly, signalling
theory argues that companies strategically disclose climate information to stakeholders to
convey their readiness and resilience. Together, these theories provide a framework to
understand corporate climate disclosure behaviour as influenced by stakeholder demands,
industry norms, and strategic positioning. In the next section, we discuss some of the prior
literature.

Various empirical studies have been performed to gauge if companies' climate-
related disclosures are responsive to the needs of stakeholders and reported poor reporting
practices (Bairagi & Ghosh 2023; Lombardi et al 2021). On the positive side,
improvements over time are being observed in general climate disclosures (Braasch &
Velte 2022; Friedrich et al 2022). Other empirical studies have focused on the
determinants of climate-related disclosures (Achenbach 2021), GHG emissions in OECD
countries (Ghachem et al 2022), and the impact of carbon-related disclosure on the
financial performance of Chinese companies (Huang et al 2023). However, none of the
mentioned studies focused on the detailed disclosure requirements for CRSA as set out
by IFRS S2.

To the best of the researchers’ knowledge, there are limited empirical studies
focused on CRSA disclosures. Most of these studies focused on developed economies.
For instance, Aversa (2023) focuses on banks listed on the FTSE lItalia All Share Index.
The study follows a mixed quantitative/qualitative research design and uses text analytics
to analyse if and how listed Italian banks disclose climate change-related scenario
analysis in their sustainability reports. Research findings indicate that there are disclosure
deficiencies. Aversa (2023) recommends that companies use CRSA to manage climate-
related risks and follow the TCFD recommendations on climate-related disclosures.

In a French setting, Demaria and Rigot (2021) assess listed French companies’
compliance with the TCFD’s recommendations using content analysis of audited
reference documents. The study finds that climate-related disclosures can be improved,
especially considering disclosures with respect to a 2°C climate change scenario
(Demaria & Rigot 2021). The study only allocated three of the 38 checklist items to
CRSA.

O’Dwyer and Unerman (2020) highlight the challenges companies experience in
providing CRSA disclosures and recommend that academic research is used to build
corporate capacity. Huiskamp et al (2022) follow up on this recommendation and use a
case study approach combined with a literature review study to address challenges
experienced by companies relating to the disclosure of CRSA. They develop a climate
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resilience cycle, which companies can use to improve their CRSA disclosures (Huiskamp
et al 2022).

Interviews and a survey conducted by Achenbach (2021) elaborate on some of the
challenges companies may experience relating to climate-related disclosures and mention
that companies approach CRSA with caution due to possible litigation risks. Principale
and Pizzi (2023) list the availability of information (for instance, in performing complex
scenario analysis) as a possible reason for Italian companies not aligning their disclosures
with the TCFD recommendations. However, it may be likely that these challenges will
be less in the future as companies gain experience in conducting and disclosing CRSA
(Achenbach 2021). Empirical analysis of companies in the fossil fuel industry found that
companies disclosed relevant and appropriate climate-related scenarios, including a
description of the limitations and uncertainties of the CRSA, as well as an assessment of
the resilience of the companies’ strategy (Attenborough 2022). However, climate-related
risks were still generic, without quantifying assets at risk or specifying locations at risk
(Attenborough 2022).

Based on the above discussion, it seems that prior studies mainly focused on overall
compliance with regulatory frameworks and lacked an in-depth view of the corporate
disclosure of CRSA, especially in developing economies. This study then explores the
current state of CRSA disclosures in South African basic resources companies and
assesses the extent of alignment with the disclosure requirements of the TCFD and ISSB
S2 standards for scenario analysis. We phrase the following two research questions: 1)
Do JSE-listed basic resource companies disclose CRSA information? 2) What
information are JSE-listed companies in the basic resources industry disclosing regarding
CRSA?

C. RESEARCH METHOD

Given the recent implementation of requirements for CRSA disclosures, an
exploratory research design was employed. Quantitative analysis was conducted on
empirical data, supplemented by qualitative discussions supported by quotations from the
reports, where suitable.

Prior studies point to a paucity of research on CRSA disclosures in developing
countries. We decided to study this phenomenon in South Africa. Even though South
Africa is a developing country, it is deemed a leader in non-financial reporting with a
mature corporate governance culture, as the preparation of integrated reports has been
mandatory since 2010 (Myeza et al 2024; Pitrakkos & Maroun 2020). Integrated reporting
emphasises sustainability-related matters and includes detailed environmental reporting
(Pitrakkos & Maroun 2020). South African companies are thus used to reporting on
sustainability, including environmental matters. We posit that JSE-listed companies may
be early adopters in aligning their CRSA disclosures to IFRS S2, hence a suitable
population for this study.

As an exploratory study, it was decided to limit the investigation to one industry.
Focusing on one industry ensured similar requirements and operating conditions existed,
and industry differences would not confound the findings. Prior studies found that high-
polluting industries, such as basic resources (or materials), produce more and/or better-
quality voluntary disclosures than low-polluting sectors (Fernandez-Feijoo et al 2014;
Rim et al 2019; Zarzycka & Krasodomska 2022). A 2023 review of the largest JSE-listed
companies’ integrated reports supports this finding in South Africa as it reveals that over
60% of the mining industry companies’ integrated reports ranked “excellent” or “good”,
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which incidentally is the highest of all industries (Ernst & Young 2023). We argue that
JSE-listed basic resources companies would thus be an appropriate sub-population for
exploring the presentation of CRSA information.

We selected all JSE-listed companies in the basic resources industry on the Main
Board as of 28 June 2024 from the IRESS database. Of the 32 companies, 14 were in the
industrial metals and mining sub-sector, 16 in the precious metals and mining sub-sector,
and two in the industrial materials sub-sector. Next, we obtained each company’s market
capitalisation from IRESS and ranked the companies from highest to lowest market
capitalisation. The weight of each in the portfolio was determined based on the market
capitalisation. Ten companies had a weighting larger than 1% each. To allow for
comparisons based on company size, we grouped the largest ten companies into the Top
Ten group and the rest were classified as Other. The Top Ten companies represent 96%
of the sample’s market capitalisation. The skewness of the sample can be seen in that the
two largest companies accounted for 65% of the market capitalisation.

The study was executed through a manual content analysis of documents. Content
analysis of documents is a well-established methodology in sustainability disclosure
research (Abhayawansa & Adams 2022; Al Amosh & Mansor 2021; Al Amosh & Khatib
2024; Demaria & Rigot 2021; Erin & Olojede 2024; Gebhardt et al 2024). Annual
integrated reports, stand-alone sustainability reports, climate change reports and/or TCFD
reports were downloaded from the sample companies’ websites. Submissions made by
companies to the Carbon Disclosure Project (CDP) were also included as a “stand-alone
climate report”, as companies referred readers to these submissions for more information
on climate-related disclosures. We used the latest reports for the 2023 reporting period,
available during the fieldwork, which took place from June to October 2024. Note that
IFRS S2 is only effective from reporting periods starting 1 January 2024, but early
adoption is allowed (ISSB 2023:par C1). Corporate preparers had access to earlier
exposure drafts of IFRS S2 and the TCFD requirements.

To answer research question one, all reports were searched (keystrokes = Control
+F) using the keyword “scenario”. If the keyword "scenario” was not found in any of the
reporting suite documents for the company, a “No, did not disclose climate-related
scenario analysis” was recorded. For all documents containing the word “scenario”, the
researcher scrutinised whether the word “scenario” related to CRSA by reading the
surrounding text. If the word “scenario” did not relate to climate change, it was discarded,
and a “No, did not disclose climate-related scenario analysis” was recorded.

To answer research question two, for all instances where the word “scenario”
related to discussions of climate-related scenarios, the surrounding paragraphs were
scrutinised. The researcher used all the information in these paragraphs to record a score
against the various items on the checklist. For instance, if the document mentioned any
macroeconomic assumptions like gross domestic product, population growth,
supply/demand factors, etc., the researcher recorded a “1”” on the checklist. In addition to
assessing the disclosures against a disclosure checklist, the following were noted: relevant
reporting frameworks, type of assurance and the scenarios used. All data were captured
in MS Excel 365 and descriptive data analysis was conducted in MS Excel 365.

Ethical clearance for the study was obtained from the faculty research ethics
committee before data collection started. It was deemed low risk due to the use of
secondary data and no involvement of human or animal subjects. All documents analysed
are in the public domain.
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A disclosure checklist was developed to measure the companies’ compliance with
IFRS S2 par 22 (b)(i) to (iii)’s requirements for scenario analysis disclosures. It also
contains the requirements of par 29 (f)(i) regarding if and how internal carbon prices are
applied in the scenario analysis. Following Demaria and Rigot (2021) questions asked in
IFRS S2 were converted to very specific questions in the checklist with positive or
negative answers to remove most ambiguity. A pilot study was conducted to test the
disclosure checklist and identify possible issues in data collection, capturing and analysis.
Ten companies were randomly selected from the 16 companies that disclosed CRSA for
the pilot study. A co-coder was trained on the disclosure checklist and conducted an
independent content analysis using it. Due to the high specificity of the questions in the
checklist, no significant problems were encountered during the pilot phase. For nine
companies no differences were found in the coding. For one company two differences
were found (from 23) and after discussion the score was agreed upon. The researchers
have over ten years of experience in corporate reporting by listed companies and are
currently registered as chartered accountants, minimising the risk that information in the
reports was interpreted incorrectly (Myeza et al 2024).

The final CRSA checklist contained 23 items (descriptions contained in Table 1 and
in Appendix 1). A score of 1 was only given if the text mentioned words relating to the
disclosure requirement. If a specific disclosure requirement was absent, a score of 0 was
given. Each item on the disclosure checklist had an equal weighting. Using a dichotomous
scoring system and unweighted index is a popular approach in disclosure studies (Al
Amosh & Khatib 2024; De Grosbois & Fennell 2021; Demaria & Rigot 2021; Erin &
Olojede 2024). However, it should be noted that a dichotomous scoring does not account
for depth, quality, credibility, or decision-usefulness of the disclosure. The overall CRSA
score for a company was obtained by adding its scores on each disclosable item. The
maximum potential CRSA score was 23. The CRSA score was converted to a percentage
by dividing the total for the company by 23. In the next section, we present the results of
our study.

D. RESULTS AND DISCUSSION

Our first research question asked whether JSE-listed basic resource companies
disclose CRSA information. It was noteworthy that only 16 (50%) of the 32 companies
provided disclosures relating to CRSA. Two' of the 16 companies that did not provide
CRSA disclosures indicated that they were planning to do so in future. Nine (90%) of
the top ten companies disclosed CRSA information, while only 7 (32%) of the other 22
companies did so. Our findings are consistent with research by the IFRS Foundation
(2024), which reported poor disclosure scores on resilience testing of a company’s
strategy using CRSA. The IFRS Foundation reports that this category was the least
disclosed category across all regions and industries, especially for the Africa region,
where only 19% of the materials and building sector and 11% of the energy sector
provided disclosures in this category (IFRS Foundation 2024).

Our second research question asked what information JSE-listed companies in the
basic resources industry disclose regarding CRSA. For this part of the analysis, we focus
only on the CRSA disclosures of the 16 companies that disclosed this information. The
previously developed CRSA checklist is in the first column of Table 1, with the regulation
source in column 2. Table 1 shows that company disclosures align more closely with
some IFRS S2 requirements than others. All 16 companies indicated that they conducted
scenario analysis on a qualitative basis (at least) and named at least one scenario used.
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Furthermore, all 16 indicated whether the scenario addressed transition or physical risk,
the scope of operations involved in the analysis, and the reporting period for which the
analysis was conducted. At the other end, only 11 companies described how the scenario
analysis was carried out and the limitations or uncertainties associated with the scenarios.
How the scenario analysis was carried out, and the limitations and uncertainties related
to the scenario would be important to users and stakeholders as it defines how the risks
and opportunities related to the scenario were determined. It might indicate how exposed
the stakeholders are.

Table 1: IFRS S2 Climate-related Scenario Analysis (CRSA) Checklist and Disclosures

Does the entity disclose: Source Yes* %
If a qualitative scenario analysis was carried out? S22 16 100%
Which climate-related scenarios it used for the analysis? S2.22b-i-1 | 16 100%

If the CRSA used for the analysis are associated with climate-related = S2.22b-i-3 | 16 100%
transition risks or physical risks?

What scope of operations it used in the climate-related scenario analysis? = S2.22b-i-7 16 100%

Reporting period in which the climate-related scenario analysis was S2.22b-iii 16 100%
carried out?

When was scenario analysis carried out? S2.22b 15 94%
Why it decided that its chosen climate-related scenarios are relevant? S2.22b-i-5 | 15 94%
Time horizons it used in the climate-related scenario analysis? S2.22b-i-6 | 15 94%
Key assumptions made in the climate-related scenario analysis? S2.22b-ii 15 94%
Assumptions regarding national/regional-level variables? S2.22b-ii-3 | 15 94%
The sources of climate-related scenarios used? S2.22b-i-1 | 14 88%
Included a diverse range of climate-related scenarios? S2.22b-i-2 | 14 88%

A climate-related scenario aligned with the latest international agreement = S2.22b-i-4 = 14 88%
on climate change?

If a quantitative scenario analysis was carried out? S22 13 81%

If both a qualitative and quantitative scenario analysis was carried out? S22 13 81%

Assumptions regarding climate-related policies in the jurisdictions in | S2.22b-ii-1 = 13 81%
which the entity operates?

Assumptions regarding macroeconomic trends? S2.22b-ii-2 | 13 81%
Assumptions regarding developments in technology? S2.22b-ii-5 | 13 81%
Assumptions regarding energy usage and mix? S2.22b-ii-4 | 12 75%
Does the entity disclose if it applies internal carbon prices in scenario- = S2.29f-i 12 75%
analysis

Does the entity disclose how it applies internal carbon prices in scenario- = S2.29f-i 12 75%
analysis

How was scenario analysis carried out? S2.22b 11 69%
Limitations/uncertainties relating to climate-related scenarios? S2.22b-i-5 | 11 69%

# Number of companies that disclosed any information that satisfies this disclosure requirement

Source: Authors’ compilation from the data

Next, we consider the alignment on average with the 23 CRSA disclosure items
required by IFRS S2 at the company level. The descriptive statistics are presented in Table
2.

The average CRSA disclosure score for all 16 companies that provided CRSA
disclosures was 20 (87%), with the minimum score being 9 and the maximum score
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equalling 23. The overall standard deviation was 4.59. The mean CRSA disclosure score
for the top ten was 21 (91%), while the mean for the other companies was 18.7 (81%).
The minimum score for the top ten companies was 13 compared to 9 for the other
companies. This wider distribution in the other group is also seen in the higher standard
deviation for the other group than for the top ten. Overall, the 16 companies that provided
CRSA information performed well across the 23 checklist criteria. However, this should
be contrasted to the 16 companies that provided no CRSA information. The results also
indicate that the disclosure scores of companies vary highly, ranging from companies
with a maximum disclosure score of 23 to one with a minimum disclosure score of nine,
notably in the other group.

Table 2 — Descriptive statistics for company CRSA scores

Count = Mean Median Mode Min Max Std Dev
All 16 20.0 23 23 9 23 459
Top ten 9 21.0 23 23 13 23 3.77
Other 7 18.7 22 23 9 23 5.49

Source: Authors’ compilation from the data

De Groshois & Fennell (2022) obtained similar results when analysing climate-
related disclosures in the hotel industry. They found that a small number of companies
were industry leaders in climate-related disclosures, while the remainder varied in
disclosures or did not disclose any climate-related information at all. Similarly, Bairagi
and Ghosh (2023) also support these findings. Their analysis of climate-related
disclosures by Australian listed companies found that only a few companies aligned their
reporting to the TCFD recommendations and that disclosures within the same sector
varied greatly. Another study by Principale and Pizzi (2023) corroborates the findings as
it reported that most Italian-listed companies had challenges aligning their CRSA
disclosures to the TCFD recommendations.

Based on the discussion above, the results of this study confirm that a limited
number of companies (nine from 32; 28%) fully align their CRSA disclosures to the
TCFD recommendations. One reason for the slow uptake might be that the JSE or other
regulators have not yet made climate reporting compulsory, outside of what would fall
under the scope of the integrated reporting framework. Investors and other stakeholders
who require fuller disclosures would have to engage with companies to improve their
disclosures. Full implementation of IFRS S2 is only from reporting periods starting in
2024 in those jurisdictions that prescribe it for reporting. The adoption of this standard
will probably increase in the future. Another possible reason for the lack of CRSA
disclosures is that companies are challenged by the complex nature of scenario analysis
(Huiskamp et al 2022; IFRS Foundation 2024; O'Dwyer & Unerman 2020). Lastly,
scenario analysis is a cost-intensive exercise and companies, especially smaller
companies, may not have the necessary financial and human resources to conduct
scenario analysis (Achenbach 2021). Paragraphs B6 and B7 of the Application Guidance
of IFRS S2 (2023) acknowledge that companies might not have all the skills, capabilities
and resources during the initial application of the standard. However, it encourages
investment in skills acquisition and improvement over time. It is interesting to note that
paragraph B7 mentions explicitly that in the extractives and mineral processing industries,
CRSA is an established practice (ISSB 2023). This could explain why the larger JSE
companies were able to align their CRSA disclosures to IFRS S2.
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The availability of resources may be one of the reasons why large companies have
better disclosure scores. Another possible reason is that large companies are subject to
more scrutiny and pressure from stakeholders. According to stakeholder theory,
companies will disclose CRSA based on the disclosure requirements from their
stakeholders. Stakeholder theory is supported by the following note in the climate report
from one of the two biggest companies: “Reflecting the growing reporting requirements
relating to climate and feedback from our stakeholders, we are increasing our disclosures
in several areas”. One of the areas in which the company specifically increased their
disclosure based on stakeholder demand was its CRSA as illustrated in the following note:
“In response to stakeholder feedback, this graph now includes the IEA NZE Net Coal
Scenario.” It was noted that the aggregate foreign institutional shareholding in the quoted
company exceeded 20% and it is therefore possible that influential stakeholders, like
foreign institutional investors, can influence the CRSA disclosures of large companies.
This possibility is confirmed by results from Nguyen et al (2022), where a positive
relationship was established between foreign institutional ownership and integrated
reporting disclosures, as well as findings from Bose et al (2024), which indicated that
foreign institutional ownership resulted in a higher quality of climate-related disclosures.

In addition to responding to stakeholder demand, companies are also using CRSA
disclosures to signal their resilience to stakeholders. For instance, the biggest company
stated in their climate change report that scenario analysis “indicates that our portfolio is
resilient and, in fact, many of our commodities would future benefit from an accelerated
decarbonization pathway”. By using multiple climate-related scenarios, and specifically
including adverse scenarios, the company signalled their climate resilience (in any given
scenario) to stakeholders, indicating that the company will continue to operate, even
under the worst-case scenario. This is consistent with findings from Attenborough (2022)
where it was noted that British fossil fuel producers incorporated multiple severe climate-
related scenarios in their climate-related disclosures, including a 2 °C or lower scenario,
adding cautionary comments surrounding the limitations or uncertainties of scenario
modelling.

Institutional theory also provides some insight into TCFD-aligned CRSA
disclosures by companies. Given the uncertainty and complexity of scenario analysis,
companies are likely to perform a peer review and use the best performers in the industry
as a benchmark for their own disclosures. This is illustrated by one of the companies
noting that they “engaged an independent service provider to conduct a gap analysis and
peer review, as part of a broader TCFD study, to compare Company X’s TCFD maturity
against five of our mining peers, using publicly available documents for comparative
purposes.” During the peer review, the company identified CRSA disclosure as a
reporting gap that needed to be addressed. Based on the results of the peer review, the
quoted company included CRSA disclosures in its climate reporting. Hence, many of the
CRSA disclosures by companies show some level of conformity, as companies
benchmark their disclosures against market leaders in the sector. This supports the
mimetic and normative applications of institutional theory in the South African basic
resources industry.

In the next section, we provide additional results on reporting channels and
frameworks, assurance and the scenarios applied by reporting companies.
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ADDITIONAL ANALYSES
D.1 Reporting strategy and frameworks

The study also explored which reporting channels and frameworks companies used
when disclosing CRSA. All 16 companies used stand-alone climate reports (CR) and/or
sustainability reports (SR) to disclose CRSA. Thirteen of the 16 companies also disclosed
via their integrated annual report (IAR). The CRSA disclosures in the stand-alone climate
and/or sustainability reports were more in-depth than those in the integrated annual
reports. Disclosures in the integrated annual reports mainly stated that the company
conducted CRSA and provided references to stand-alone climate reports and/or
sustainability reports for further information on CRSA. These findings align with those
from Bairagi & Ghosh (2023) who found that companies disclosed significantly more
climate-related information in stand-alone reports. In their worldwide sample, the IFRS
Foundation (2024) reports that companies were more likely to disclose TCFD-aligned
information in climate or sustainability reports than in their financial filings, but noted
that across all channels, disclosure about the company’s resilience to different climate-
related scenarios was the least disclosed item (IFRS Foundation 2024). Some South
African basic resource companies seem to already comply with De Bernardi et al (2019),
who proposed that companies consider integrating climate-related disclosures in
mainstream filings, like annual reports.

In addition to climate-related disclosures being dispersed, companies are also using
different reporting frameworks to disclose climate-related information. Figure 1 reflects
the results of the most dominant climate-related reporting frameworks that companies
considered when reporting on climate-related information.

TCFD 16
ISSB 12

TNFD 9
JSE 6
SEC 5

ESRS 4

0 2 4 6 8 10 12 14 16 18

Figure 1: CRSA disclosures — reporting frameworks referenced
Source: Authors’ compilation from the data

All 16 companies considered the TCFD recommendations as a climate-reporting
framework, indicating that companies may regard the TCFD recommendations as the
dominant climate-related reporting framework. Twelve companies referenced the
climate-related standard (IFRS S2) issued by the ISSB. Nine companies took note of the
nature-related standards proposed by the Taskforce on Nature-related Financial
Disclosures (TNFD). It isencouraging that companies are closely monitoring the changes
in the reporting landscape and are considering how to incorporate these new standards
into their reporting disclosures. This is supported by one of the companies noting that
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they established a forum and “Through the forum, we track and analyse emerging climate
reporting requirements such as the proposed SEC climate change regulations and the new
ISSB Disclosure Standards on climate reporting (IFRS S2) which now has the
responsibility for guiding TCFD reporting. This will enable us to develop robust systems
for climate-related reporting”. Viewed from this perspective, the introduction of IFRS
S2 (and its earlier exposure draft) could have prompted companies to conduct scenario
analysis to test their climate resilience and to incorporate CRSA disclosures in their
climate reporting. This view is supported by Huiskamp et al (2022), who noted that IFRS
S2 might accelerate the conducting of scenario analysis and disclosure of CRSA by
companies. The IFRS Foundation (2024) reports that of the 44 South African companies
in its sample, 43% mentioned the ISSB in the context of future alignment, and 5% did so
in terms of current alignment (IFRS Foundation 2024). This signals an increasing shift
toward the ISSB, which took over the TCFD’s standards.

Only a few companies considered the JSE, SEC and ESRS as reporting frameworks.
Unlike the voluntary nature of the TCFD, the SEC and ESRS climate-related reporting
frameworks are mandatory frameworks for companies within the jurisdiction of these
reporting frameworks. The results may indicate that a limited number of JSE-listed
companies in this sector will be affected by the SEC’s climate-related rule or the ESRS,
either because they are not operating in these jurisdictions, or they are small enough to be
granted an extension as part of a phased-in approach to regulatory reporting requirements.
CRSA assurance

The results show that only the two biggest companies obtained independent external
assurance on their CRSA disclosures. These two companies included CRSA in the notes
to their financial statements and, as a result, obtained reasonable assurance on their CRSA
disclosures. Independent external verification enhances the credibility of information
disclosed (Caglio et al 2019) and can be used to assure stakeholders that the key
assumptions and inputs used in CRSA are reasonable, given the limitation and uncertainty
of the scenario analysis process. Investor confidence in the companies’ disclosures could
be increased by assurance of CRSA disclosures. A possible reason for the lack of
assurance on CRSA could be that the assurance frameworks have not evolved as fast as
climate-related disclosure frameworks. Whereas climate-related disclosure frameworks
have progressed into distinctive subject matter, current assurance practices still use
existing assurance standards to assure climate-related disclosures. The assurance of
climate-related disclosures is, therefore, an area which may create future research
opportunities (Zhou 2022).1"

D.2 Physical And Transition Scenarios Used

Companies used the physical scenarios of the IPCC (2022). To analyse the results,
the researchers aggregated the number of companies disclosing Representative
Concentration Pathways (RCP) scenarios with the number of companies using Shared
Socio-Economic Pathways (SSP) scenarios. The aggregation was based on temperature
ranges reflected in Table 3. The results show that most companies use a worst-case
physical scenario (RCP 8.5 or SSP5-8.5) with a temperature range from 3.0° to 7.2°. This
is closely followed by RCP2.6 / SSP1-1.9 with a temperature range of 0.9° to 2.5° and
RCP4.5/SSP 1 — 2.6 with a temperature range of 1.8° to 3.1°. The results reflect that
companies are attuned to the physical risks climate change poses, as they use the most
adverse physical scenarios to inform stakeholders of their risk exposure to acute and
chronic physical risks.
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Table 3: Physical scenarios used — IPCC scenarios, time horizon 2100

RCP From To SSP From To Number
RCP8.5 3.0° 6.2° SSP3-7.0 2.7° 6.2° 15
RCP2.6 0.9° 2.3° SSP1-1.9 1.0° 2.5° 14
RCP4.5 1.8° 3.3° SSP1-2.6 1.3° 3.1° 12
RCP6.0 2.3° 3.6° SSP2-4.5 1.9° 4.4°

SSP5-8.5 3.1° 7.2°

Source: Authors’ compilation from the data

Companies used various transition scenarios, including those from the International
Energy Agency (IEA), the Energy Transitions Outlook by Wood Mackenzie, Shell and
the UN Principles for Responsible Investment (UN PRI). The most used scenarios in our
sample were those from the IEA, including the Net Zero Energy 2050 (NZE), Announced
Pledges Scenario (APS), and Stated Policies Scenario (STEPS).

The South African basic resources companies that disclose CRSA are informed by
the latest publicly available scenarios published by recognised scientific institutions. This
information should also be useful to other companies in the industry that have not yet
started to disclose CRSA. Institutional theory supposes that companies will look to
leaders in their industry to mimic in the presence of uncertainty. By selecting the most
extreme scenarios, the companies also signal their belief that their strategy is resilient to
the most threatening scenario. It would be interesting to see whether the compulsory
assurance of sustainability information might temper the selection of scenarios. In the
next section, we conclude and present our study’s limitations and provide
recommendations for future research.

E. CONCLUSION, LIMITATIONS AND RECOMMENDATIONS FOR FUTURE
RESEARCH

The study explored whether JSE-listed companies in the basic resources sector
aligned their CRSA disclosures to IFRS S2. We find that 50% of the JSE-listed basic
resources companies disclosed some information about their CRSA. Nine of the top ten
companies conducted CRSA and aligned their disclosures to IFRS S2.22 (b). The 16
companies that provided CRSA performed well, with an average score of 87%. However,
this should be contrasted to the 16 companies that provided no CRSA information, mostly
the smaller companies, indicating that company size could be a determining factor in the
disclosure of CRSA information. Companies that provided discloses on CRSA used the
TCFD recommendations and IFRS S2 to guide their CRSA disclosures, which could be
a positive indication that they are preparing to fully align their climate-related disclosures
to IFRS S2.

The research contributes to theory by showing how stakeholder, institutional and
signal theory can be used to explain the complex phenomenon of CRSA disclosures. In
domains where disclosure regulation about CRSA, and climate disclosure in general, is
still voluntary, the role of stakeholders becomes important to advance the quality and
utility of sustainability disclosures and pressure for change in operating conditions in situ.
South African companies cannot isolate themselves from the worldwide demand for
climate information, and preparers will find increasing pressure from local and foreign
institutional shareholders and activists to improve disclosures and operating conditions.
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Larger companies, with arguably more resources and experience with CRSA and climate
disclosures, will have to serve as public examples for the smaller companies to mimic
their reporting until the latter has enough experience. We have already observed that the
top ten companies’ CRSA disclosures were of the same high quality, and the other
companies already provided a decent quantity of disclosures aligned with the IFRS S2.
This could already be evidence of normative isomorphism for this industry. Notably, 50%
of companies did not provide CRSA. That could be because it was not financially material
to their business, or they did not have the skills and resources. Future assurance of
sustainability disclosures will remove much of this uncertainty for stakeholders. We
further observed how signalling theory prompted companies to provide lengthy CRSA
disclosures using various scenarios to signal to stakeholders that their strategies are
resilient to climate change.

Secondly, we contribute to the literature on climate reporting by providing evidence
of its application in a developing country that relies heavily on its basic resources industry
for gross domestic production (GDP), employment and foreign currency. We provide
evidence about the application of newly issued international reporting standards that aim
for worldwide alignment by providing a snapshot of their application in developing
countries and environmentally sensitive industries, such as basic resources. From a
practical perspective, we urge regulators and standard-setting bodies to acknowledge that
what is feasible in the largest companies in the developed world might take more time to
take root in developing countries with limited resources and competing social demands,
such as protecting current employment. Capacity building initiatives aimed at smaller
companies, might speed up the adoption of voluntary disclosure standards. Furthermore,
there seems to be concern in some EU quarters that the scope of these international
standards is too onerous to apply even within the EU.

Thirdly, we also make a methodological contribution in the form of the CRSA
disclosure checklist, based on the 23 disclosure requirements in the IFRS S2. From a
practical point of view, reporting companies can use this checklist as a benchmark to
check that their disclosures are aligned to the best practice. From a research perspective,
other researchers can also use the checklist in their studies investigating CRSA in
different contexts or periods.

Our study has some limitations, but it also offers opportunities for further research.
The study was limited to 32 JSE-listed companies in the basic resources sector, and
therefore, results cannot be generalised. The study was limited to this sector based on the
assumption, informed by multiple prior studies, that highly polluting industries are
probably more likely to disclose CRSA, especially as they are highly vulnerable to
climate change risks and opportunities. Future studies can include multiple industries to
flesh out possible industry differences. Another limitation is that the researchers only
scrutinized CRSA disclosures for one year and could, therefore, not identify longitudinal
trends. It is possible, and even likely, that CRSA disclosures in the next reporting period
may show different results, especially as the effective date for implementing IFRS S1 and
IFRS S2 was 1 January 2024. We urge other researchers to extend the analysis horizon to
show longitudinal trends and also to see whether the issuance of standards is effective in
improving decision-useful disclosures or if it leads to cookie-cutter reporting. Lastly, the
search terminology to identify CRSA was based on finding the specific word ‘scenario’.
Reporting companies could have used synonyms like pathway, resilience, stress testing,
or transition modelling. Results are thus likely understated. Future studies could use
multiple terms to identify CRSA.
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IFRS S2 Climate-related Scenario Analysis (CRSA) Checklist and Disclosures

Does the entity disclose: Source

If a qualitative scenario analysis was carried out? S22

Which climate-related scenarios it used for the analysis? $2.22b-i-1
If the CRSA used for the analysis are associated with climate-related transition risks = S2.22b-i-3
or physical risks?

What scope of operations it used in the climate-related scenario analysis? S2.22b-i-7
Reporting period in which the climate-related scenario analysis was carried out? S2.22b-iii
When was scenario analysis carried out? S2.22b
Why it decided that its chosen climate-related scenarios are relevant? $2.22b-i-5
Time horizons it used in the climate-related scenario analysis? S2.22b-i-6
Key assumptions made in the climate-related scenario analysis? $2.22b-ii
Assumptions regarding national/regional-level variables? S2.22b-ii-3
The sources of climate-related scenarios used? S2.22b-i-1
Included a diverse range of climate-related scenarios? S2.22b-i-2
A climate-related scenario aligned with the latest international agreement on climate = S2.22b-i-4
change?

If a quantitative scenario analysis was carried out? S22

If both a qualitative and quantitative scenario analysis was carried out? S22
Assumptions regarding climate-related policies in the jurisdictions in which the entity = S2.22b-ii-1
operates?

Assumptions regarding macroeconomic trends? S2.22b-ii-2
Assumptions regarding developments in technology? S2.22b-ii-5
Assumptions regarding energy usage and mix? S2.22b-ii-4
Does the entity disclose if it applies internal carbon prices in scenario-analysis S52.29f-i
Does the entity disclose how it applies internal carbon prices in scenario-analysis S2.29f-i
How was scenario analysis carried out? S2.22b
Limitations/uncertainties relating to climate-related scenarios? S2.22b-i-5

Source: Authors’ compilation from IFRS S2
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