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Abstract 

The global fight against greenhouse gas emission and environmental degradation calls for an increase 

in energy-saving strategies. Addressing the climate change issue while maintaining firm performance 

is increasingly essential. However, the impact of energy efficiency on corporate financial performance 

remains unanswered in the prior research, especially in South Africa. This study explored the impact 

of energy intensity on the financial performance of higher polluters in South Africa Listed on the 

Johannesburg Stock of Exchange (JSE) over the period 2015 to 2023. The sample for the study was 58 

companies listed on the JSE. The data was sourced from the annual firm’s annual reports covering 

the period of 9 years (2015-2025). Two-step system generalized method of moments (SGMM) were 

employed to examine the relationship between energy efficiency and firm financial performance. Our 

study reveals no 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 

impacts both firm profitability and market valuation, suggesting that debts may serve as 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 

The improvement in energy efficiency is crucial for attaining the sustainable developments goals 

(SDGs) and improving firm profitability. Globally, energy efficiency, has received more intention 

from firms, governments, researchers and policy makers as an important strategy in attaining 

sustainable development goals (SDGs) [1–3].  

Energy efficiency is cost effective strategy applied to reduce energy consumption and 

greenhouse gas emissions, which is important in climate change challenges [4–6]. Energy-saving 

mechanisms are essential tools for mitigating environmental degradation and reducing energy costs 

[7,8]. Energy efficiency promotes eco-friendly practices and environmental sustainability by 

prompting green economy and addressing carbon emission challenges [9]. The energy efficiency 

strategies generate financial benefits for owners, employees and investors, they also generate social 

benefits including reduced GHG emissions, more jobs, less dependency fossil fuel, thereby 

improving growth [10]. According to [11], energy efficiency is a cost-effective strategy to address gas 

emissions and enhance firm performance and improve efficiency in their operations. Firms that invest 

in energy efficiency mechanisms mitigate energy costs, meet stakeholders demand for 

environmentally responsible products, and improve firm’s reputation, leading to improve financial 

performance [12–15]. The adoption of energy-saving strategies positively influences public health by 

mitigating air pollution, which has severe health implications [16]. 

Despite these plausible benefits of energy-saving strategies, limited studies have been conducted 

in South African polluters and emitters to investigate the energy efficacy-firm financial performance 
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nexus. Without a comprehensive understanding of this relationship, it is challenging to address 

energy-related issues. Although energy saving strategies are crucial to mitigate environmental 

degradation, it still raises concerns due to the inadequate empirical evidence of financial benefits. 

Without a deeper understanding of financial benefits associated with energy efficiency, firm may 

consider these environmentally responsible activities burdensome and deteriorating firm 

performance 

Promoting energy efficiency requires substantial investment in energy efficiency technologies 

[17–20]. These high upfront costs associated with energy-saving strategies remain a hinderance 

towards attainment of sustainable energy systems. Although energy efficiency involves high upfront 

costs, they yield cost savings and environmental benefits in long-term [21,22]. 

The contribution of South African polluters and emitters, such as mining, manufacturing, 

construction, industrial and consumers good sectors to economic development is essential. However, 

these industries have high energy intensity, high GHG emission and high populations. Therefore, 

they have duty to prevent and control depletion and environmental degradation, they should invest 

in expensive advanced technologies to fulfil their environmentally responsible. Understanding 

financial gains associated with investing in energy-saving technologies is essential in assisting firms 

to understand whether these investments are beneficial to both companies and the environment to 

achieve sustainable development goals (SDGs). Although prior research claims that energy-saving 

technologies reduce production costs and enhance corporate financial resiliency, a limited empirical 

understanding of their impact firm performance of polluters and emitters in South Africa remains 

underexplored. For example, while some researchers reported positive relationship between energy 

efficiency mechanisms and corporate financial performance [23–25], others documented negative 

[27,28] and no relationship [29–31]. 

Considering previous studies investigated the relationship between energy efficiency and firm 

financial performance, no consensus has been reached on the impact of energy efficiency on firm 

financial performance. Moreover, the relationship between energy efficiency strategies and financial 

performance in South African polluters and emitters, such as mining, manufacturing, construction 

and oil and gas industries is not fully investigated. The gap delays energy-saving technology 

investments that could improve energy efficiency, thereby improving firm financial performance. 

Therefore, there is urgent need to explore the impact of energy efficiency on firm performance 

in South Africa, particularly in high-polluters and emitters firms. 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 firms operation systems. This 

notion is in line with the growing body of literature, indicating that empirical evidence of financial 

benefits of adopting energy-saving technologies can encourage companies to invest in these practices, 

thereby improving firm financial performance [32]. 

Addressing these gaps, this study seeks to extend the existing literature and explore the impact 

of energy efficiency on firm financial performance of 58 polluters and emitters listed on Johannesburg 

Stock Exchange (JSE) for the period of 2015 to 2023. To offer unique perspective, this study employs 

two-step system GMM in the context under which energy efficiency strategies can contribute to GHG 

reduction and environmental protection. The findings of this study are intended to make a valuable 

contribution in energy efficiency- firm performance ongoing debate. The research aims to contribute 

to the body of knowledge by providing comprehensive analysis of energy efficiency-firm 

performance nexus. Our research is novel in the sense that focuses on very ignored sectors in South 

Africa, it also focused on energy intensity as sub-pillar of environmental performance which prior 

studies ignored.  

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, section 4 presents key 

findings on the relationship between energy efficiency and firm financial performance. Section 5 

discusses core insights and broader implications, and section 6 concludes with a summary and 

recommendation for future research. 
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2. Review of Literature and Development of Hypotheses 

2.1. Agency Theory 

Agency theory elucidates the association between shareholders (principals) and Managers 

(agents), especially when their goals diverge [33]. Agency theory assumes that managers may act in 

their own interest rather than those of shareholders. Agency theory indicates the potential for agency 

costs and conflicts, especially in cases where managers may exploit company resources for personal 

gains through corporate philanthropy, potentially leading to losses for shareholders [34]. Prior 

research states that engaging in energy efficiency strategies may reflect managerial agency problems 

within companies and can be explained through the lenses of agency theory [35]. The investment in 

energy-saving mechanisms may be driven by the self-interested actions of managers, which result 

from agency problems and reduce firm profits. According to this theory, agents (managers) of the 

organisation are under pressure from principals (owners) because of stakeholders’ expectations 

encouraging them to employ environmentally responsible practices to address these pressures [36]. 

The pressure from stakeholders motivates managers to engage in environmentally responsible 

practices to gain organisational legitimacy [37]. Managers may resolve the stakeholders’ pressure by 

engaging in a symbolic decoupling strategy known as greenwashing [38]. This symbolic 

greenwashing is less substantive action that serves as shield for the organisation to avoid being 

penalized by the stakeholders and regulators. Although this symbolic decoupling strategy may seem 

profitable in short term, it may damage firms’ reputations and legitimacy in long-term 

2.2. Stakeholder Theory 

Stakeholder theory is common theory applied in corporate management and business ethics [39]. 

This theory postulates that organisations aim to protect and to generate benefits for stakeholders [40]. 

Agency theory postulates that the interests of stakeholders are of the utmost importance to firms and 

the success of organisation depends on how well it meets the needs of stakeholders. This theory posits 

that organisation success depends on maintaining stakeholders’ requirements and gaining legitimacy.  

Stakeholders, such as clients, suppliers, regulators, media, shareholders and employees demand 

transparent and tangible effort to mitigate GHG emissions [41]. Prior research on the environmental 

performance-firm financial performance has explored the role of stakeholder pressure in explaining 

this relationship [42,43]. 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 behaviour is shaped by accepted and appropriate norms in 

sector [44]. This theory postulates external institutional pressure, these pressures include regulatory, 

standards and policy, and stakeholder expectations [45]. According to this theory companies 

operating sectors and countries with strong regulatory frameworks are more likely to implement 

environmentally responsible initiatives [46].  Firms must conform with established acceptable social 

and environmental frameworks to gain stakeholder expectations. Engaging in environmentally 

responsible practices, such as energy efficiency strategies, is a license to gain legitimacy, secure 

resources and ensure sustainability [47]. Non-compliance with energy-saving strategies may 

negatively impact on firm legitimacy, leading to poor firm performance. These non-compliance with 

environmentally responsible practices come with unbearable fines and penalties, which are relatively 

higher than costs of implementing environmentally responsible practices [48]. Therefore, 

environmental compliance such as adoption of energy-saving mechanisms may enable organisations 

to obtain production efficiency, thereby improving their competitive advantage in the sector.  
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2.4. Resource-Based Review (RBV) Theory 

The resource-based review (RBV) theory states that firms attain competitive advantage through 

using organisation capabilities and resources, which are valuable, inimitable, unique and rare [49]. 

According to this theory, energy-saving technologies are valuable resources that mitigate climate 

change issues, enabling firms to meet stakeholders and societal expectations, consequently, positively 

impact firm financial performance [48]. Energy efficiency technologies are the resources that are 

employed to reduce production costs (energy costs), enhance production efficiency, and reflect 

commitment to environmentally responsibility activities, thereby improving firm reputation and 

investor confidence [50].  

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 [51]. Ref. [52] argues that firms with energy 

efficiency strategies benefit from electricity costs, while those with high energy intensity 

experienced exorbitant energy production costs. The impact of energy efficiency on firm financial 

performance has been extensively studied [53–55].  

However, prior research on relationship between energy efficiency and firm performance has 

yielded a contradictory result. For instance, [17,18,50–53] found that environmentally responsible 

practices positively impact firm performance. Similarly, [56] examined the relationship between 

energy conservation and firm performance using 400 manufacturing firms in Thailand and reported 

positive relationship. [57] explored energy intensity and firm performance, the findings indicated a 

positive relationship between energy efficiency and firm value. In the same vein, [58] examined the 

impact of energy on firm performance of the top 500 publicly traded US companies. Their study 

revealed a positive relationship. [59] explored the energy intensity levels between non-energy-

intensive and energy-intensive sectors in Thai markets. The results showed that energy efficiency 

significantly influences firm performance. [60] investigated the association between firm financial 

performance and firm energy efficiency and revealed positive relationship.  

Conversely, some researchers reported a negative relationship between energy-saving strategies 

and firm performance. For example, [61] investigated impact of energy efficiency on 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, [62] found a 

negative relationship between energy efficiency and firm performance in multinationals firms. [24] 

reported that high-polluting firms listed on the Western Stock Exchange, energy saving strategies 

reduced profits and returned assets. 

On the other hand, some researchers found no association between energy efficiency and firm 

financial position. For instance, [63] found no impact of adoption of energy efficiency on firm 

performance. On the same vein, [26,27] found no relationship between energy efficiency and financial 

performance in the Baltic Sea Region.  

The prior research produces inconsistent findings on the relationship between these two 

variables, those that promote relationship (positive), those inhibiting association (negative) and no 

significant relationship. Therefore, the study proposes the following hypothesis: 

Hypothesis 1 (H1): Energy efficiency has a positive impact on firm financial performance 
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3. Materials and Methods 

3.1. Data Description and Data Sources 

The sample of the study consists of 58 polluters and emitters listed on the JSE. These companies 

were included in the sample due to their significant impact on environment, such as high energy 

intensity, high pollution and consuming a lot of natural resources in South Africa. The Financial data 

was obtained from firms’ annual reports covering the period of nine years (2015 -2023). Energy 

efficiency data was extracted from ESG reports, in case of missing data, Blomberg was employed as 

supplementary data source. The two-step system GMM was utilized to explore the impact of energy 

efficiency on firm performance of JSE-polluters and emitters. The system GMM is widely recognized 

as powerful econometric model that addresses issues of endogeneity [63]. Two-step GMM enhances 

accuracy and addresses finite sample bias [64].  

3.2. Variable Measurements 

The research examines the impact of energy efficiency on financial performance. Following [65–

69], 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 [70], the study employed the energy 

intensity improvement ratio (EIIR) to capture energy efficiency. EIIR was calculated using MSCI 

rating methodology [71]. 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 previous year. Table 1 illustrates the 

MSCI’s sector-specific weighting method employed to calculate the EIIR score. MSCI rating 

methodology breaks down environmental performance pillar into sub-pillars, namely, GHG, MWIR, 

LRR, WUIR and EIIR), then assign raw weights based on the materiality of each sub-pillar within a 

specific sector. These raw weights are then normalized to ensure consistency approach across 

different sectors.  

Table 1. Environmental performance and sub-weights by Sector. 

Pillar  Weight         Total Weigh   Normalised     

Environment Protection (GHG, 

WMIR, LRR) 
0.16                  0.20                0.80 

Product Responsibility (WUIR & 

EIIR_ 
0.04                    -     0.20 

1 Tables may have a footer. 

3.3. Control Variables 

In line with prior research, this study controls specific factors to address the issue of omitted 

variables. The study control firm size, age and leverage [72].  Company’s size Company’s size is 

commonly used as a control variable when investigating the relationship between environmental 

performance and firm performance [73]. Prior research indicates that larger companies are more 

likely to engage in environmentally responsible activities because they have more resources and 

stakeholder pressure [74]. The age of a company is widely adopted as measure for experience and 

maturity. Highly leveraged companies may be reluctant to invest in environmentally responsible 

practices due to limited financial resources. Table 2 indicates financial performance indicators 

employed in this study. 
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Table 2. Variable Measurements. 

Variable Description Formula Source 

Dependent Variable 

ROA ROA=
𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒

𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
 [75,76] 

ROE ROE= 
𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒

𝑆ℎ𝑎𝑟𝑒ℎ𝑜𝑙𝑑𝑒𝑟′𝑠 𝐸𝑞𝑢𝑖𝑡𝑦
 [77,78] 

EPS 

 

 

 

TQ 

EPS=
𝑁𝑒𝑡 𝐼𝑛𝑐𝑜𝑚𝑒 − 𝑃𝑟𝑒𝑓 𝐷𝑖𝑣

𝑊𝑒𝑖𝑔ℎ𝑡𝑒𝑑 𝐴𝑣𝑒 𝑁𝑜 𝑜𝑓 𝑠ℎ𝑎𝑟𝑒
 

 

  

TQ=
𝑀𝑎𝑟𝑘𝑒𝑡 𝑉𝑎𝑙𝑢𝑒 𝑓𝑜𝑟 𝑡ℎ𝑒 𝑓𝑖𝑟𝑚

𝑅𝑒𝑝𝑙𝑎𝑐𝑒𝑚𝑒𝑛𝑡 𝑐𝑜𝑠𝑡 𝑜𝑓 𝑎𝑠𝑠𝑒𝑡𝑠
 

[79] 

 

 

[80] 

Independent Variable EIIR EIIR =
𝐸𝐼𝐼𝑅𝑡−1−𝐸𝐼𝐼𝑅𝑡

𝐸𝐼𝐼𝑅𝑡−1
 [81] 

Control Variables 

Lev Lev=
𝑇𝑜𝑡𝑎𝑙 𝐷𝑒𝑏𝑡

𝑇𝑜𝑡𝑎𝑙 𝐸𝑞𝑢𝑖𝑡𝑦
 [82] 

Firm Size 
In (Number of 

employees) 
[83] 

Firm Age 

  

Current year-founding 

year 

[84] 

 

 

* Tables may have a footer. 

3.4. Data Analysis 

The study analysed the association between energy efficiency and firm financial performance 

utilising 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. he SGMM model estimated 

in this research is specified as: 

Short model: 

𝐹𝑆𝑖𝑡  = 𝛼0 + 𝐹𝑆𝑖𝑡− 1 + 𝐸𝐸𝑖𝑡  + 𝜀𝑖𝑡 …………… ……………………………….(1) 

Full model: 

𝐹𝑆𝑖𝑡  = 𝛼0 + 𝛼1 𝐹𝑆𝑖𝑡−1 + 𝛽1 𝐸𝐼𝐼𝑅𝑖𝑡 + 𝛽2 𝐶𝑂𝑁𝑇𝑅𝑂𝐿𝑖𝑡  + 𝜀𝑖𝑡 ……………. (1.1) 

Model ROA, ROE, EPS & TQ: 

𝑅𝑂𝐴𝑖𝑡  = 𝛼0  + 𝛼1  𝑅𝑂𝐴𝑖𝑡−1  + 𝛽1  𝐸𝐼𝐼𝑅𝑖𝑡  + 𝛽2  𝑆𝐼𝑍𝐸𝑖𝑡  + 𝛽3  𝐴𝐺𝐸𝑖𝑡  + 𝛽4  𝐿𝐸𝑉𝑖𝑡 + 𝜀𝑖𝑡 ……………………. 

(1.2) 

𝑅𝑂𝐸𝑖𝑡  = 𝛼0  + 𝛼1  𝑅𝑂𝐸𝑖𝑡−1  + 𝛽1  𝐸𝐼𝐼𝑅𝑖𝑡  + 𝛽2  𝑆𝐼𝑍𝐸𝑖𝑡  + 𝛽3  𝐴𝐺𝐸𝑖𝑡  + 𝛽4  𝐿𝐸𝑉𝑖𝑡 + 

𝜀𝑖𝑡……………………. (1.3) 

𝐸𝑃𝑆𝑖𝑡  = 𝛼0  + 𝛼1  𝐸𝑃𝑆𝑖𝑡−1  + 𝛽1  𝐸𝐼𝐼𝑅𝑖𝑡  + 𝛽2  𝑆𝐼𝑍𝐸𝑖𝑡  + 𝛽3  𝐴𝐺𝐸𝑖𝑡  + 𝛽4  𝐿𝐸𝑉𝑖𝑡 + 

𝜀𝑖𝑡……………………. (1.4) 

𝑇𝑄𝑖𝑡  = 𝛼0  + 𝛼1  𝑇𝑄𝑖𝑡−1  + 𝛽1  𝐸𝐼𝐼𝑅𝑖𝑡  + 𝛽2  𝑆𝐼𝑍𝐸𝑖𝑡  + 𝛽3  𝐴𝐺𝐸𝑖𝑡  + 𝛽4  𝐿𝐸𝑉𝑖𝑡 + 

𝜀𝑖𝑡……………………. (1.5) 

Where: 

𝐹𝑆𝑖𝑡 : represents financial performance (ROA, ROE, EPS & TQ); 𝛼0: Coefficient for the Lagged 

variable; 𝛽1-𝛽5: Coefficients for EIIR; 𝜀𝑖𝑡: Error term controlling other variables not included in the 

financial performance models. 

4. Result and Discussion 

4.1. Descriptive Statistics 

Table 3 depicts the descriptive statistics from a dataset of 522 firm-years observations (9 x 58). 

Table 3 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. 
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It is observed that sample yields 9.1% of profit from invested assets. Table 3 shows that the sample 

included both strong performers and underperforming firms. 

Table 3. 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 

* Tables may have a footer. 

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

Table 4 presents the two-step system GMM results from four financial performance models. 

Two-step system GMM was employed to explore the relationship between energy efficiency and firm 

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 

& TQ and energy efficiency. This indicates that the adoption of energy efficiency mechanism may not 

be immediately 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-to-term financial benefits, especially in resource-intensive industries. These results 

challenge previous findings by [50–56], who reported a positive relationship between energy 

efficiency and firm financial performance. This study is consistent with prior results [23,25,26,62] 

which reported no relationship between energy efficiency and firm financial performance. The 

study’s findings question RBV theory and suggest that energy efficiency is ordinary capability with 

high probability of imitation and may not be 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 infusing these environmentally responsible practices into core 

strategies 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 insignificant impact 

on firm financial performance. This indicates that factors such as external pressures, regulatory 

framework and tax incentives may matter more than control variables 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 4. Two-Step System GMM. 

Variable 
ROE 

Model A 

ROA 

Model B 

EPS 

Model C 

TQ 

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 

* Tables may have a footer. 

5. Conclusions and Recommendations 

This study examines the impact of energy efficiency on firm financial performance 58 of 

polluters and emitters listed on the JSE in South Africa over the period of nine-years (2015-2023). The 

study applied two-step system GMM to explore the relationship between 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 often framed as valuable, 

and rare, and inimitable are insufficient to ensure better financial performance, if it is widely adopted 

and easily imitable in the sectors, since it loses its power to derive 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 South African setting have focused on 

overall environmental performance, neglecting disaggregated sub-pillars such as energy efficiency. 

This study extends body of knowledge by uncovering that environmentally responsible initiative that 

is extensively implemented, becomes an ordinary capability with the high probability of imitating 

and may not fully explain firm performance. In advancing agency theory, this study found 

information asymmetry as major barrier in the integration of environmentally responsible initiatives 

in key operational activities. The results suggest that managers may prioritise the environmentally 

responsible practices at the expense of shareholders to gain legitimacy, firm reputation and to 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 

organisational operational strategies. Managers should not treat environmentally responsible 

practices as only marketing and compliance practice. Our findings urge investors to critically assess 

ESG reports in the situation when 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 valuable contribution, it is subject to some limitations. The study 

focuses only on polluters and emitters listed on the JSE, this may limit generalizability to other 

sectors. The reported ESG data employed in this study relied on self-reported annal report without 

mandatory independent assurance, which may trigger bias reporting or greenwashing strategies.  

The study employed secondary data, which fail to capture experiences and onions of managers 

regarding factors hindering this relationship.  
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Future researchers could address these gaps by considering a broader range of sectors to analyse 

the impact of energy efficiency on firm performance. Future study could expand our study by using 

the mixed method with qualitative and quantitative 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 same energy 

poverty to comprehensively understand how institutional, regional and market conditions explain 

ESG-firm performance nexus. 
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