<@ sustainability

Article

The Impact of Energy Efficiency on Financial Performance:
Evidence from Polluters in South Africa

Mziwendoda Cyprian Madwe 1-*(, Zwelihle Wiseman Nzuza

check for
updates

Academic Editor: Jungho Baek

Received: 9 August 2025
Revised: 19 September 2025
Accepted: 14 October 2025
Published: 27 November 2025

Citation: Madwe, M.C.; Nzuza, Z.W.;
Olarewaju, O.M. The Impact of Energy
Efficiency on Financial Performance:
Evidence from Polluters in South
Africa. Sustainability 2025, 17,10630.
https://doi.org/10.3390/
su172310630

Copyright: © 2025 by the authors.
Licensee MDP], Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license

(https:/ / creativecommons.org/
licenses /by /4.0/).

20 and Odunayo Magret Olarewaju 3

Department of Accounting and Auditing, University of Zululand, Richards Bay 3900, South Africa
Department of Management Accounting, Durban University of Technology, Durban 4001, South Africa;
zwelihlen@dut.ac.za

Department of Accounting, Metro State University, St. Paul, MN 55106, USA; drmagolar@yahoo.com

*  Correspondence: madwem@unizulu.ac.za; Tel.: +27-071-840-6323

Abstract

The global fight to mitigate greenhouse gas emissions and address climate change de-
mands that firms implement energy-saving strategies while maintaining firm financial
performance. However, the impact of energy efficiency on corporate financial performance
remains underexplored, especially in South Africa. This study applied a two-step system
generalized method of moments (SGMM) to explore the impact of energy efficiency on the
financial performance of higher polluters and emitters listed on the Johannesburg Stock Ex-
change (JSE) over the period from 2015 to 2023. The sample for the study was 58 companies
listed on the JSE. The data was sourced from the firm’s annual reports covering the period
of 9 years (2015-2023). Our study reveals no significant association between energy-saving
strategies and firm financial performance within high-polluting and emitting firms listed on
the JSE. Notably, the study reports that leverage positively affects both firm profitability and
market valuation, suggesting that debts may serve as a dynamic capability for improving
firm performance if it is used strategically. Our findings underscore the importance of
mandatory independent assurance of ESG reports to mitigate greenwashing risks.

Keywords: energy-saving strategies; ESG reports; financial performance; Greenhouse Gas
Emission (GHG); mandatory assurance

1. Introduction

Enhancing energy efficiency is crucial for attaining sustainable development goals
(SDGs) and improving firm profitability [1]. Globally, energy efficiency has received more
attention from firms, governments, researchers, and policymakers as an energy-saving
strategy for lowering energy intensity, reducing carbon emissions, addressing climate
change problems, and promoting SDGs [2-7]. It also promotes eco-friendly practices
and environmental sustainability by promoting a green economy and addressing carbon
emission challenges [8-10].

The energy efficiency strategies can generate financial benefits by lowering energy
costs, enhancing corporate competitiveness, improving the company’s reputation, and
complying with stakeholder demands for firm environmental responsibility [11-17]. How-
ever, promoting energy efficiency requires substantial investment in energy efficiency
technologies, which can prevent the adoption and implementation of energy-saving tech-
nologies [18-23].
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However, prior research yields mixed results on the impact of energy efficiency and
energy-saving strategies on firm financial performance [24—41]. This limited empirical
evidence highlights the urgent need for further exploration of this contested issue.

In South Africa, the issue of energy intensity is pressing because of high-energy
consumption industries, including mining, manufacturing, and construction, which sub-
stantially contribute to both economic growth and national carbon emissions [42]. Ac-
cording to Samour et al. [43], high levels of energy consumption emanate from the high
levels of these sectors. Therefore, JSE-listed polluters encounter increasing pressure from
external forces to lower energy intensity that causes GHG, while maintaining financial
viability. The empirical evidence on the benefits associated with energy efficiency is
increasingly critical for introducing interventions that can drive the attainment of more
energy-efficient and sustainable firm operation systems. However, there is limited empirical
evidence on whether energy-saving investments produce financial returns in South African
polluting companies.

Therefore, our research explores the effect of energy-saving strategies proxied by EIIR
on the firm’s financial performance of 58 JSE-listed high-emitting companies for the period
of 2015-2023. This study adopted SGMM to present empirical evidence from South Africa
to the international debate on the firm financial performance-energy efficiency relationship.
Based on the above argument, indicating that energy-saving strategies can lower firm
operational costs and improve corporate competitive advantage, this research theorized
the following.

Hypothesis (H1). Energy-saving strategies have a positive effect on corporate financial performance.

The findings of this study are intended to provide empirical evidence from JSE-listed
polluter firms, which have been ignored in the existing literature. Second, it also focuses on
energy intensity as a sub-pillar of environmental performance, providing valuable insights
on how energy efficiency interacts with corporate firm financial performance. Thus, our
study will advance the existing literature on the financial impact of energy efficiency
practices and inform policy and management investment decisions on decarbonization.

The research of this paper is structured as follows: Section 2 reviews the theories
underpinning the study, reviews relevant literature, Section 3 details the methodology, and
Section 2.5 presents key findings on the relationship between energy efficiency and firm
financial performance. Section 4 discusses core insights and broader implications, and
Section 5 concludes with a summary and recommendations for future research.

2. Review of Literature
2.1. Agency Theory

Agency theory elucidates the conflicts of interest between shareholders (principals)
and managers (agents), and influences firm investment decisions on energy efficiency
technologies [44]. Managers may implement energy-saving practices in response to external
pressures, but sometimes these investments may serve as a greenwashing action, designed
to placate stakeholders rather than maximize shareholder value [45-48]. Researchers
who produce negative or insignificant relationships align with this view. This implies that
agency-driven energy efficiency investments may increase costs without producing tangible
financial benefits [49]. Conversely, a positive relationship between energy efficiency and
firm financial performance emerges when managers align investment in energy-saving
technologies with shareholder and stakeholder anticipation, lowering energy costs and
improving firm financial performance [50,51].
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2.2. Stakeholder Theory

Stakeholders posit that firms should respond and protect the needs of stakehold-
ers [52]. This theory postulates that organizations aim to protect and to generate benefits for
stakeholders [53]. Companies that address stakeholder expectations for carbon emission
reduction may benefit from stakeholder trust, improved legitimacy, and improved firm
financial performance [54]. However, some companies may superficially implement energy-
saving strategies due to external pressures, leading to reputational gains without tangible
financial benefits, while some may fail to translate stakeholder-oriented energy-saving
mechanisms into financial returns [55-58]. Given the expectations and external pressure
applied by stakeholders, firms are facing challenges to enhance climate change through
initiatives such as energy intensity reduction while maintaining financial performance.

Therefore, this study employed this theory to assess how pressure from stakeholders
impacts the relationship between energy efficiency and firm financial performance.

2.3. Institutional Theory

Institutional theory posits that firm behavior is shaped by accepted and appropriate
norms in the sector [19]. This theory postulates external institutional pressure, and these
pressures include regulatory, standards and policy, and stakeholder expectations [59]. Ac-
cording to this theory, companies operating in sectors and countries with strong regulatory
frameworks are more likely to implement environmentally responsible initiatives [60].
Firms must conform to established acceptable social and environmental frameworks to
meet stakeholder expectations. Engaging in environmentally responsible practices, such
as energy efficiency strategies, is a license to gain legitimacy, secure resources, and en-
sure sustainability [61]. Non-compliance with energy-saving strategies may negatively
impact firm legitimacy, leading to poor firm performance [62]. These non-compliances
with environmentally responsible practices come with unbearable fines and penalties,
which are relatively higher than the costs of implementing environmentally responsible
practices [59,63,64]. Therefore, environmental compliance, such as the adoption of energy-
saving mechanisms, may enable organizations to obtain production efficiency, thereby
improving their competitive advantage in the sector.

2.4. Resource-Based Review (RBV) Theory

The resource-based review (RBV) theory states that firms attain competitive advan-
tages through using organizational capabilities and resources, which are valuable, inim-
itable, unique, and rare [65]. According to this theory, energy-saving technologies are
valuable resources that mitigate climate change issues, enabling firms to meet stakehold-
ers’ and societal expectations, and, consequently, positively impact firm financial perfor-
mance [66]. Energy efficiency technologies are the resources that are employed to reduce
production costs (energy costs), enhance production efficiency, and reflect commitment to
environmentally responsible activities, thereby improving firm reputation and investor
confidence [67].

This study adopted these four theories to explain the relationship between energy
efficiency and firm financial performance.

2.5. Relationship Between Energy Efficiency and Firm Financial Performance

There is growing interest in ESG-firm performance research to understand how energy
efficiency affects firm financial performance. Firms that adopt energy efficiency strategies
may mitigate energy costs and improve operational resilience [68]. Endrikat et al. [69] argue
that firms with energy efficiency strategies benefit from lower electricity costs, while those
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with high energy intensity experience exorbitant energy production costs. The impact of
energy efficiency on firm financial performance has been extensively studied [70].

However, prior research on relationships between energy efficiency and firm perfor-
mance has yielded contradictory results [24—41]. For instance, [24-33] found that environ-
mentally responsible practices positively impact firm performance. Similarly, ref. [28]
examined the relationship between energy conservation and firm performance using
400 manufacturing firms in Thailand and reported a positive relationship. Li et al. [32]
explored energy intensity and firm performance, and the findings indicated a positive
relationship between energy efficiency and firm value. In the same vein, ref. [29] examined
the impact of energy on the firm performance of the 400 Thai companies. Their study
revealed a positive relationship. The results showed that energy efficiency significantly
influences firm performance. Issa [33] investigated the association between firm financial
performance and firm energy efficiency in European non-financial companies and revealed
positive relationships between these variables.

Conversely, some researchers reported a negative relationship between energy-saving
strategies and firm performance. For example, Chlyen et al. [34] investigated the impact
of energy efficiency on the firm performance of 563 firms in 46 countries. The findings
reported that energy performance has a negative impact on firm financial performance due
to high initial costs. Similarly, refs. [33,35] found a negative relationship between energy
efficiency and firm performance in multinational firms. Wlodarczyk et al. [36] reported
that energy saving strategies reduced profits and returned assets in high-polluting firms
listed on the Western Stock Exchange.

On the other hand, some researchers found no association between energy efficiency
and firm financial position. For instance, Dopierala et al. [37] found no impact of the
adoption of energy efficiency on firm performance in the Baltic Sea Region. Similarly,
refs. [38,39] found no relationship between energy efficiency and financial performance.

In the South African context, there is limited research exploring this relationship.
Dzomonda and Fatoki [40] examined the impact of environmental commitment on the
financial performance of 32 JSE-listed companies, finding a positive relationship. However,
ref. [41] investigated the impact of water and energy performance on financial performance
measured by TQ of JSE-listed companies, and discovered a negative relationship.

The prior research produces inconsistent findings on the relationship between these
two variables: those that promote a relationship (positive), those that inhibit the association
(negative), and no significant relationship.

3. Research Methodology
3.1. Data Description and Data Sources

The sample of the study consists of 58 polluters and emitters listed on the JSE. These
firms were included in the sample due to their high energy intensity, high levels of emitting
and pollution, and significant consumption of natural resources. Table 1 illustrates the
sample of the study consisting of four sectors, namely, basic material /mining, consumer
goods, industrial, and the oil and gas sector. 50% of the top companies in each sector are
selected and included in the sample based on market capitalisation, revenue, and profit
margin [71]. Understanding the impact of investing in energy efficiency technologies on
corporate performance, it may contribute to mitigating climate change, public health issues,
and advance the attainment of SDGs.
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Table 1. Polluters and emitters listed on the JSE.

Sector Number of Companies Per Sector Included in the Sample
Basic Material /Mining 45 23
Consumer Goods 20 10
Industrial 46 23
QOil and Gas Production 3 2
TOTAL 114 58

Source: [72] (https:/ /www.listcorp.com/jse) (accessed on 10 May 2025).

The financial data was obtained from firms” annual reports covering the period of
nine years (2015-2023). The study period (2013-2023) was selected because 2015 marks
the adoption of the 2015 Paris agreement, which sets firm GHG reduction commitments.
Secondly, ESG data for many firms included in the sample were not yet available for the
2015 to 2025 financial years in the ESG/sustainability reports. Energy efficiency data was
extracted from ESG reports. The two-step system GMM was utilized to explore the impact
of energy efficiency on the firm performance of JSE polluters and emitters. The system
GMM is widely recognized as a powerful econometric model that addresses issues of
endogeneity [73]. Two-step GMM enhances accuracy and addresses finite sample bias [74].

3.2. Variable Measurements

The research examines the impact of energy efficiency on financial performance.
Following [70,75-79], return on assets (ROA), return on equity, earnings per share (EPS), and
Tobin’s Q (TQ) were employed as indicators of financial performance. In line with [80,81],
the study employed the energy intensity improvement ratio (EIIR) to capture energy
efficiency. EIIR was calculated using MSCI and LSEG rating methodology [80,81]. The
energy efficiency was measured by energy used per output unit per MWh/ton. The EIIR
is a year-on-year efficiency indicator that measures how much a firm has improved its
energy efficiency compared to energy efficiency in the previous year. Table 2 illustrates the
MSCTI's sector-specific weighting method employed to calculate the EIIR score. MSCI and
LSEG rating methodology breaks down environmental performance pillars into sub-pillars,
namely GHG, MWIR, LRR, WUIR, and EIIR [80,81], then assigns raw weights based on
the materiality of each sub-pillar within a specific sector. These raw weights are then
normalized to ensure a consistent approach across different sectors.

Table 2. Environmental performance and EIIR weights.

Sub-Pillars of Environmental Performance

Sector Resource Use GHG Innovation Total Weights Normalized Attributable to Resource Use
Basic Material 0.16 0.16 0.03 0.35 0.457
Industrial 0.15 0.12 0.15 0.357 0.420
Oil and Gas 0.11 0.10 0.13 0.324 0.339
Consumer Goods 0.11 0.05 0.08 0.458 0.240

3.3. Control Variables

In line with prior research, this study controls specific factors to address the issue of
omitted variables [82-85]. The study controls for firm size, age, and leverage [82]. The
company’s size is commonly used as a control variable when investigating the relationship
between environmental performance and firm performance [83]. Prior research indicates
that larger companies are more likely to engage in environmentally responsible activities
because they have more resources and stakeholder pressure [84]. The age of a company
is widely adopted as a measure of experience and maturity. Highly leveraged companies
may be reluctant to invest in environmentally responsible practices due to limited financial
resources. Table 3 indicates financial performance indicators employed in this study.
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Table 3. Variable Measurements.
Variable Description Formula Source
_ Netl
ROA ROA = ToL;ul Zlcsosggs [70,75]
_ Net I

. ROE ROE = gizroholder's Equity [76,771

Dependent Variable EPS Net Income — Pref Div
EPS = Weighted Ave No of share [78,79]

_ Market Value for the firm

TQ TQ= Replacement cost of assets

EIIR,_1—EIIR
EIIR EIIR = W [80,81]
Sectoral Normalization ) — ElR;y — minjey s) GHGj . [80,81]
Independent Variable AvEIR maxicp (o) EIIR;; — minicp GHG 7 Xir GHG
. . @ - @EIIR
Weight Assignment and EIIR = @6HG +01umo0t wgye [80,81]
Aggregation 016 B es ,
ge1es 0.16 + 0.03+0.16 — 0.4571
_ _Total Debt —

Lev Lev = pil ronity [82-85]
Control Variables Firm Size In (Number of employees) [82-85]
Firm Age Current year-founding year [82-85]

3.4. Data Analysis

The study analyzed the association between energy efficiency and firm financial
performance utilizing STATA software, version 18. The descriptive analysis was first
employed to determine the trend and pattern of energy efficiency and financial performance
in integrated or annual reports of 58 firms listed on the JSE. The two-step system GMM
was adopted to empirically examine the relationship between energy efficiency and firm
financial performance. The SGMM model estimated in this research is specified as follows:

Short model:

FSit= ao+ FSjt— 1+ EEj1+ € 1)

Full model:
FSi= ao+ 1-FSii_1+ Br-EIIR;+ Bo-CONTROL+ e )
Model ROA, ROE, EPS, and TQ:
ROAj= ag+ a1:-ROAjt_1+ P1-EIIR;++ B2-SIZEj+ P3-AGEjr+ Ba-LEVi+€ir  (3)

ROEitZ tX()—HXl'ROEit,l-F,Bl'EIIRZ‘t—Fﬁz-SIZEit—i-,B3-AGEit+,84-LEVit+€it (4)
EPS;= 060+DC1-EPS,’t,1+ﬁ1'EIIRit-i-,Bz~SIZEit—Fﬁg~AGE,‘t—|—ﬁ4~LEVit+€it (5)
TQ”: 060+061'TQ1't,1+ﬁ1'EIIRit+‘BZ'SIZEit+,B3'AGEit"’ﬁz}'LEV{t"—gl‘t (6)

where FSj;: financial performance (ROA, ROE, EPS, and TQ); a: coefficient for the lagged
variable; B1—Ps5: coefficients for EIIR; ¢;;: error term controlling for other variables not
included in the financial performance models.

4. Results and Discussion
4.1. Descriptive Statistics

Table 4 depicts the descriptive statistics from a dataset of 522 firm-year observations
(9 x 58). Table 4 indicates that firms included in the sample reduce energy consumption
by 3% per year. The findings reveal that companies in the high-polluting sectors are
engaging in energy-saving practices. It is observed that the sample yields 9.1% of profit
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from invested assets. Table 4 shows that the sample included both strong performers and
underperforming firms.

Table 4. Descriptive analysis.

Variable Mean Std. Dev Min Max
ROE 1.691 19.278 —27,402 416.195
ROA 0.081 0.347 —1.136 7.397

EPS 5.780 13.994 —69.91 147.45
122,202 326,961 —4.399 4738.10
TQ 0.033 0.094 —0.893 0.403

4.2. Energy Efficiency on Firm Performance Using a Two-Step System GMM

Table 5 presents the two-step system GMM results from four financial performance
models. A two-step system GMM was employed to explore the relationship between energy
efficiency and the firm’s financial performance of 58 polluters and emitters listed on the
JSE. The findings in all models indicate that there is no association between firm financial
performance, measured by ROA, ROE, EPS, and TQ, and energy efficiency. This indicates
that the adoption of an energy efficiency mechanism may not be immediate and might take
time for firms to generate tangible benefits (profitability or market valuation benefits) in
the study period. These findings reinforce the argument that although environmentally
responsible practices are important for long-term sustainability, they may not generate
short-term financial benefits, especially in resource-intensive industries. These results
challenge previous findings by [51-57], who reported a positive relationship between
energy efficiency and firm financial performance. This study is consistent with prior
results [24-27], which reported no relationship between energy efficiency and firm financial
performance. The study’s findings question RBV theory and suggest that energy efficiency
is an ordinary capability with a high probability of imitation and may not be a dynamic
and unique asset that creates competitive advantage, since it is extensively adopted and
now easily imitable, limiting its power to generate higher profits. Agency theory explains
these results as where agents may be implementing environmentally responsible practices
to conform with regulatory frameworks rather than maximizing principal interests. From
stakeholder theory, these results indicate that stakeholder loyalty in the sample may take
time to impact firm financial performance. According to institutional theory, these results
may suggest that the sample is engaging in greenwashing strategies that may be more
about compliance rather than incorporating these environmentally responsible practices
into core strategies and objectives of the firms. As a result, the proposed hypothesis H1 is
rejected in all models.

Regarding control variables included in model A, all control variables have an insignif-
icant impact on firm financial performance. This indicates that factors such as external
pressures, regulatory framework, and tax incentives may matter more than control vari-
ables included in model A. Leverage exhibits a positive relationship with ROA and TQ,
consistent with the notion that firms with higher debt utilize their assets to fund energy
efficiency practices to enhance productivity. Table 4 indicates that larger companies perform
better than smaller firms in terms of market valuation. This indicates that larger firms may
have access to valuable resources that offset complexity and inefficiencies.

Table 4 highlights that energy efficiency in the sample is shaped and explained more
by external pressures such as legitimacy and compliance than by tangible financial benefits.
It is also observed that firm size and age may not fully influence both environmental
performance and financial performance.
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Table 5. Two-Step System GMM.

Variable ROE ROA EPS TQ
Model A Model B Model C Model D
FP (t — 1) 0.076 (1.40) —0.028 (—1.21) 0.263 (1.13) 0.202 * (1.72)
EIIR 0.078 (0.02) 0.004 (0.04) 2.751 (0.96) —25.18 (—0.36)
AGE —0.001 (0.04) 0.000 (0.64) 0.006 (0.81) 0.051 (0.46)
LEV 0.000 (0.11) 0.001 (7.68) *** —0.000 (—0.31) 0.285 *** (6.89)
SIZE —0.932 (0.90) 0.005 (0.03) —1.075 (—0.91) —40,753 *** (—2.16)
Constant 11.520 (1.03) 0.161 (0.84) 14.951 (1.10) 491,031 ** (2.25)
Observations 522 522 522 522
AR (1) 0.309 0.478 0.224 0.305
AR (2) 0.342 0.723 0.633 0.573
Hansen Test 0.032 0.115 0.269 0.616

Z-statistics in parentheses, * significant at the 10% level, ** significant at the 5% level, *** significant at the 1% level.

This paper applied the Hansen test to test for overidentifying restrictions. This test
was employed to determine whether the instruments applied in the models are valid. The
instruments are valid if p-values are greater than 0.05. All models (ROA, EPS, and TQ)
have p-values greater than 0.05, except ROE. Therefore, the study instruments applied in
three models are valid and uncorrelated with the error term.

The Arellano-Bond test indicates that all p-values of the first-order serial correlation
are all greater than 0.05, indicating that models may not adequately capture the expected AR
(1), but this does not automatically invalidate models. The second-order serial correlation
p-values are all above 0.05, suggesting a good sign as the key requirement for the validity
of the instruments in GMM estimation [86,87].

The present study applied a two-step system GMM to explore the impact of energy
efficiency on the firm financial performance of 58 polluters and emitters listed on the JSE.
The firm’s financial performance was measured using both accounting-based indicators
(ROA, ROE, and EPS) and market-based indicators (TQ), and a proxy of energy efficiency
was EIIR. This paper reported no relationship between energy efficiency and firm financial
performance among 58 JSE-listed polluters and emitters. This insignificant statistical rela-
tionship could be attributed to costs associated with environmental protection practices
and environmental compliance associated with environmentally sustainable practices. Our
findings are consistent with [36-38], who found that corporate environmental performance
does not produce financial benefits in the short term. Our results suggest that firm reluc-
tance to engage in environmental abatement initiatives may be due to short-term financial
targets that guide environmental protection investment decision making. This study chal-
lenges the view that it pays to be green, suggesting that energy efficiency strategies may be
costly in both the short and long term.

5. Conclusions and Recommendations

This study examines the impact of energy efficiency on firm financial performance
of 58 polluters and emitters listed on the JSE in South Africa over a period of nine years
(2015-2023). The study applied a two-step system GMM to explore the relationship be-
tween energy efficiency and firm financial performance. The study reveals no relationship
between energy efficiency and firm financial performance in the sample. The study found
that energy-saving strategies are often framed as valuable, rare, and inimitable, and are
insufficient for ensuring better financial performance, even if it is widely adopted and
easily imitable in the sectors, since they lose their power to derive a competitive advantage.

We advance the existing knowledge by exploring a mainly ignored association between
energy efficiency and firm financial performance, especially in high-pollution and high-
carbon emission sectors listed on the JSE in South Africa. Prior research in the South African
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setting has focused on overall environmental performance, neglecting disaggregated sub-
pillars such as energy efficiency. This study extends the body of knowledge by uncovering
that an environmentally responsible initiative that is extensively implemented becomes
an ordinary capability with a high probability of imitation and may not fully explain firm
performance. In advancing agency theory, this study found information asymmetry as a
major barrier in the integration of environmentally responsible initiatives in key operational
activities. The results suggest that managers may prioritize environmentally responsible
practices at the expense of shareholders to gain legitimacy, firm reputation, and avoid
public scrutiny. The study underscores an urgent need for mandatory assurance of ESG
performance reports to mitigate greenwashing strategies.

For practical contribution, our findings have important implications for managers,
policymakers, and stakeholders in South Africa. For managers, the lack of tangible financial
gains from investing in environmentally responsible practices highlights the necessity to
implement these practices into key firm operational strategies. Managers should not treat
environmentally responsible practices as only marketing and compliance practices. Our
findings urge investors to critically assess ESG reports in situations where independent
assurance is not compulsory. For policymakers, the insignificant association encourages the
need for stronger regulation, including mandatory ESG assurance to ensure that disclosure
performance represents true environmental performance.

While our study provides a valuable contribution, it is subject to some limitations.
The study focuses only on polluters and emitters listed on the JSE; this may limit gen-
eralizability to other sectors. The reported ESG data employed in this study relied on
self-reported annual reports without mandatory independent assurance, which may trigger
biased reporting or greenwashing strategies. The study employed secondary data, which
failed to capture the experiences and opinions of managers regarding factors hindering
this relationship.

Future researchers could address these gaps by considering a broader range of sectors
to analyze the impact of energy efficiency on firm performance. Future studies could
expand our study by using a mixed method with qualitative and quantitative methods
to offer valuable insights on whether and how energy efficiency affects firm performance.
Furthermore, studies could extend this research by comparing South Africa’s context
with other developing countries encountering the same energy poverty to comprehen-
sively understand how institutional, regional, and market conditions explain the ESG-firm
performance nexus.
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