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The research employs a sample of 63 publicly traded companies on the Egyptian stock 

exchange from diverse energy-intensive sectors. Operational energy cost is quantified 

as energy cost per sales, whilst financial performance is assessed using Return on Assets 

(ROA) and Return on Equity (ROE), utilizing a latent factor derived from principal 

component analysis (PCA). We utilize panel data models incorporating company and 

year fixed effects, along with clustered standard errors, while controlling for 

governance and carbon emissions. The findings indicate a substantial positive 

correlation between operational energy expenses and financial performance, 

highlighting pressure on operating margins, whereas SDG13 alleviates this impact via 

enhanced energy efficiency and less financing risk. The results remain consistent when: 

(1) employing the composite performance factor; and (2) redefining the independent 

variables to incorporate carbon emissions (scope 1+2) and governance as control 

variables, since the signs and directions of the impacts persist unchanged. This study 

advances theoretical and methodological frameworks by incorporating an accounting-

climate perspective to examine moderation, elucidating the of outcomes in an 

emerging market context. 

Keywords: Operational Energy Costs, Financial Performance, SDG13, Carbon 

Emissions. 

This study seeks to analyze the influence of 

operational energy expenses on corporate financial 

performance, while exploring the moderating effect of 

Sustainable Development Goal 13 (SDG13: climate 

action) over the period of disruptions from 2021 to 

2023. 

Abstract 
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 المستخلص 

تسعععععععععععععة إلى إحليلحتعععععععععععععلإاق إالتشعيإاة علإااعدلش إحللعدللإحلاتععععععععععععع شتشعلإ   إح  ح إح دق إلتتععععععععععععع  د  إ  إ

 (حل ميإح ندخ  :SDG13)  نإأليح إحلينمشلإح سعععععععععععييح لإ13حتعععععععععععيرتعععععععععععد إحلية علإح  يي إلت ي إإ

شععععععععععععع  ععلإ ععيل ععلإ  إإإإ63.إيسعععععععععععععيةععي إحل لعع إ شنععلإ نإإ2023اق إإإإ2021خلا إفتلةإحلاضعععععععععععععل ح ععد إ نإإ

حل ولصعععععععععععععععلإح مععععععععععععع سععلإ نإللععد ععد إ ينو ععلإ  شلععلإحلاتععععععععععععع  لا إلتلععدلععل.إ ي إالععي ععيإااتلععلإحللععدلععلإإ

حلاتععععععععععععع شتشععلإ ياتلععلإحللععدلععلإلاععيإ متشععلإ ش  إ ينمععدإ ي إالشش إح  ح إح ععدق إ ععدتعععععععععععععيةععيح إحل ععد ععيإ   إ

 إ عدتعععععععععععععيةعيح إ عد عيإ عد نإ تعععععععععععععي إ نإالتشعيإإ(ROE) وحل عد عيإ   إولواإح ترشعل (ROA) ح صعععععععععععععو إ

نسععععععععيةي إنمدت إ شدند إحلتوولإحل تإايرععععععععمنإاة علح إحلتعععععععع  لإوحلسععععععععنلإإ (PCA) ح اوند إحل  يسععععععععشل

خلععد إح  شععدلسععلإح مم ععل إ  إحليلر إ  إحانو مععلإوحن  ععد ععد إحلر  و .إتتععععععععععععععلإإحل ععد يععل إاق إ ععدنعع إح إ

حلنيععد إإاق إو و إ لالععلإا ةععد شععلإ  علةإ ع إااععدلش إحللععدلععلإحلاتععععععععععععع شتشععلإوح  ح إح ععدق  إ مععدإيسعععععععععععععت إإ

 نإألععععيح إحلينمشعععلإإإإ13حلرعععععععععععععو إ   إحلرععععععععععععع  إ   إلوح دإحلاتععععععععععععع شععععي إ  إوع إ ةل إحل ععععي إإ

 نإخلا إالسعععععععععععععع إ لد ةإحللدللإوالتشيإ ةدظ إحليموسي.إا يإحلنيد إإإإح سعععععععععععععييح لإ نإلىحإحلية عل

 اسععععععععللإ نيإحتععععععععيةيح إ د يإح  ح إح    لمإوي د ةإت  س إح ي علح إح سععععععععيلتلإلاتععععععععميإحن  د د إ

حإل  عععد إ وشععععععععععععع ح إوحاةعععدلعععد إحليعععة علح .إإ2+1حلر  و إ)حلنلعععداإإ (إوحانو معععلإ مي علح إالر  إن  ل

لوّلإلععى إحلععيلحتععععععععععععععلإح ظ إ
ُ
حلن  سععلإوح نيمشععلإ نإخلا إ  إإ ن ولإح نععدتععععععععععععع ععلإوح نععد إلععيلحتععععععععععععععلإإا

إ.حلا ييح  إواوضشحإنيد ةهإ  إتشداإح توحاإحلندشئل

1. Introduction 

Recent years have witnessed significant volatility in global energy markets due to 

intertwined geopolitical and economic factors, resulting in increased pressure on 

companies' cost structures, particularly in energy-intensive industries. Literature shows 

that operational energy is a critical factor influencing business profitability and 

efficiency, as their escalation correlates with diminished operating margins and 

decreased financial returnsإإ(Milewska & Milewski, 2023; Herman et al., 2023). In 
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contrast, effective energy cost management and diversity of energy sources can 

improve long-term financial performance and competitiveness (Xu et al., 2022). In this 

environment, the Sustainable Development Goals (SDGs), especially SDG 13 (Climate 

Action), have arisen as a worldwide normative framework that drives firms to 

implement more sustainable strategies for emissions reduction and energy efficiency. 

Recent studies highlight that the incorporation of SDG13 into corporate practices 

transcends social responsibility, potentially transforming the interplay between 

environmental resource management and corporate financial performance by 

promoting environmental innovation and alleviating climate risks (Akhtaruzzaman et 

al., 2025; Kheireddine et al., 2024). Nonetheless, the majority of prior studies have 

concentrated on the direct correlation between sustainability and profitability or 

between carbon emissions and financial performance (Oestreich et al., 2024), whereas 

the influence of operational energy costs—as a critical accounting factor—on 

corporate financial performance in the context of SDG13 remains inadequately 

explored. Therefore, there is a need for a more in-depth analysis that integrates the cost 

dimension with the global sustainability agenda to clarify how companies can reconcile 

financial efficiency with climate commitments. Accordingly, this study aims to 

investigate the impact of operational energy costs on corporate financial performance 

while examining the moderating role of sustainable development goal 13 (SDG 13) and 

incorporating control variables such as corporate governance and carbon emission. 

Within this framework, the study makes a twofold contribution to the literature: first, 

by highlighting the importance of operational energy costs as a critical factor in 

sustainable profitability; and second, by integrating sustainable development goals into 
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accounting and financial models, thus reflecting the institutional dimension of climate 

change response. 

The study period was limited to 2021–2023, a period characterized by global shocks 

(the covid-19 pandemic and the Russia-Ukraine war), thus providing an ideal 

environment to test the relationship between energy costs and financial performance. 

However, the results may reflect the specificities of this period and may not necessarily 

be generalizable to periods of economic stability. Furthermore, the research focused on 

energy-intensive and moderately energy-intensive sectors; therefore, the findings 

cannot be directly generalized to service or financial sectors, which are less dependent 

on operational energy. The study relied on publicly available data from financial and 

sustainability reports, which may be influenced by the level of corporate transparency 

and the quality of the published information. The study was unable to consider all 

macroeconomic variables, like alterations in government policy or global energy costs, 

which may influence the examined connection. 

2. Literature review, hypotheses, and theories. 

Operational energy costs are a key component of a company's overall cost structure, 

representing a significant portion of total operating expenses, particularly in energy-

intensive industries such as cement, iron and steel, and petrochemicals. This issue has 

become increasingly significant in recent years due to the substantial volatility in global 

energy markets following the COVID-19 pandemic and the Russian-Ukrainian conflict, 

which resulted in unprecedented surges in electricity and gas prices, directly affecting 

corporate profit margins (Herman et al., 2023). Literature indicates that these 

developments have prompted significant discourse among finance and accounting 
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researchers over the correlation between energy expenses and business financial 

performance. Some contend that elevated energy costs signify heightened business 

activity and revenue expansion (Xu et al., 2022), whereas others assert that these costs 

impose a direct burden that diminishes profitability and adversely affects financial 

performance metrics such as return on assets (ROA) and return on equity (ROE) 

(Milewska & Milewski, 2023). As a result, two opposing viewpoints have arisen in the 

literature: one endorsing a positive correlation and the other highlighting a negative 

correlation. 

The viewpoint advocating for the affirmative correlation between operational 

energy expenditures and financial performance 

Numerous studies indicate that escalating operational energy expenses do not 

inherently signify a deterioration in corporate financial performance; rather, they may 

represent business growth and enhanced productivity. This viewpoint arises from the 

recognition that energy is not solely a financial liability for enterprises but a strategic 

component that signifies operational magnitude and economic activity levels. 

Consequently, firms that have elevated energy expenses tend to be more competitive, 

exhibit growth potential, and achieve profitability, particularly in contexts that permit 

the transfer of these costs to consumers. 

The research conducted by Xu et al. (2022) demonstrated that elevated energy 

consumption in emerging economies correlated with enhanced productivity and 

greater revenues, hence favorably influencing financial performance. Manuel et al. 

(2024) shown that firms possessing market power or functioning inside adaptable 

regulatory frameworks effectively transferred energy price hikes to consumers without 

experiencing a reduction in profitability; indeed, their revenues escalated at a rate 
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surpassing that of their costs. Milewska & Milewski (2023) discovered that the 

influence of energy expenses on corporate profitability is not invariably detrimental, as 

several firms managed to counterbalance costs by enhanced operational efficiency or 

increased product pricing, leading to a positive, rather than negative, correlation. 

Hulshof & Mulder (2020) contended that the utilization of renewable energy can 

augment corporate profitability, as investment in alternative energy sources fosters 

enhanced long-term financial performance. A systematic literature study by Sitompul 

et al. (2024) demonstrated that dependence on renewable energy is frequently 

correlated with enhanced financial performance and elevated market value for 

enterprises. This viewpoint is corroborated by Issa & Hanaysha (2023), who illustrated 

that the implementation of renewable energy by European firms resulted in enhanced 

profitability and financial sustainability concurrently. The research conducted by 

Dorigoni et al. (2024) indicates that energy generation from renewable sources 

correlates with enhanced liquidity and profitability, suggesting that energy expenses—

when coupled with investments in alternative sources—can positively influence 

financial performance. Recent research by Joaqui-Barandica et al. (2024) also showed 

that common factors, including energy prices themselves, can explain the profitability 

of companies, suggesting that high costs are not always detrimental. On the other hand, 

Nurkhasanah et al. (2025) examined the relationship between financial performance 

and energy indicators and confirmed that energy companies with higher ROA levels 

also had higher stock prices, indicating that strong financial performance can coexist 

with high energy costs. Pham et al. (2024) support this view by demonstrating that 

conventional energy consumption (even polluting sources) can, in some cases, be 

associated with strong financial performance. Additional studies, such as Bank for the 
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Accounts of Companies Harmonized [BACH] (2023), which analyzed data from 11 

European countries, found that the impact of energy costs on company profitability was 

not entirely negative, as many companies were able to adapt to energy shocks without 

significant declines in financial performance. Other literature, such as that of Dorigoni 

et al. (2024), also confirms this. And Chebotareva (2018) suggests that renewable 

energy companies, in particular, can transform their relatively high operating costs into 

a long-term competitive advantage, as investors react positively to such investments, 

viewing them as an indicator of sustainable growth. 

Therefore, these studies demonstrate that the relationship between energy operating 

costs and financial performance is not always negative; it can be positive in certain 

contexts, especially when high costs reflect business expansion, strategic investments 

in renewable energy, or the company's ability to pass on costs to consumers. 

Based on these previous studies, we propose the following hypothesis: 

(H1A): There is a statistically significant positive relationship between energy operating 

costs and the financial performance of companies. 

The counterargument to the positive relationship (the negative perspective). 

The prevailing view in the literature is that rising energy costs lead to a decline in 

corporate financial performance because they represent a direct burden on profits and 

operating margins (Herman et al., 2023). This perspective has gained further attention 

following the energy price shocks triggered by the covid-19 pandemic and the Russia-

Ukraine conflict, as European studies have shown that rising electricity and gas prices 

quickly translated into negative profits for a wide range of industrial companies 

(Milewska & Milewski, 2023; Xu et al., 2022). This view is based on a simple accounting 

principle: any increase in costs, with revenues remaining constant, erodes profits 

https://www.researchgate.net/scientific-contributions/G-Chebotareva-2084254777?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
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(Manuel et al., 2024). Evidence suggests that energy-intensive industries, such as 

cement, steel, and chemicals, are most vulnerable to the impact of rising costs, as energy 

represents a very high proportion of their total costs (Choi et al., 2017). For example, 

Milewska & Milewski's (2023) study showed that rising energy costs in European 

industrial companies were associated with a significant decline in both return on assets 

(ROA) and return on equity (ROE). Similarly, Herman et al. (2023) found that the 

European energy crisis led to reduced operating margins and weakened 

competitiveness in international markets. Xu et al. (2022) also demonstrated that rising 

energy costs in emerging economies led to lower productivity and profitability for 

companies, with a more pronounced effect on polluting industries. Fan et al. (2023) 

further confirmed this by a study of energy-intensive Chinese companies that showed 

that improving energy efficiency enhances financial performance, meaning that 

uncontrolled increases in energy costs negatively impact profitability. The findings of 

Marin and Vona (2021) indicate that energy price increases in the French industrial 

sector between 1997 and 2015 reduced productivity and weakened the long-term 

economic performance of companies. Bijnens et al. (2022) also demonstrated that 

rising electricity prices in Europe negatively affected employment and operational 

efficiency in electricity-intensive sectors. In emerging markets, Abeberese (2017) 

showed that higher electricity costs for companies in India led to a significant decline in 

productivity growth and profitability for industrial units. Sadath and Acharya (2015) 

demonstrated that higher energy prices reduced capital investment by Indian industrial 

companies, thus weakening their long-term financial performance. In advanced 

economies, Saussay (2024) found that rising energy prices negatively impacted 

industrial investment location decisions in Europe, with many investments shifting to 
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regions with lower energy costs, reflecting weaker profitability domestically. Calì et al. 

(2023) confirmed that higher energy prices in developing countries led to a decline in 

the economic performance of companies, particularly in energy-intensive sectors. In 

sector-specific studies, Wen et al. (2021) showed that high energy intensity in Chinese 

industrial companies significantly increased the vulnerability of their financial 

performance to price shocks. Kumar et al. (2022) found that energy-intensive firms in 

India experienced lower profit growth compared to more energy-efficient firms. 

Dechezleprêtre et al. (2020) shown that increasing energy prices, along with more 

stringent environmental regulations, resulted in reductions in employment and 

profitability within the manufacturing sectors of OECD member nations. Additional 

research has substantiated that this adverse effect influences business worth, as 

Oestreich et al. (2024) associate elevated emissions and energy expenses with 

diminished market value and profitability. Bijnens et al. (2022) discovered that energy 

shocks diminish enterprises' capacity to secure fresh credit, as performance indicators 

decline, hence elevating financing costs and intensifying the adverse effects on 

profitability. Herman et al. (2023) elucidated that small and medium-sized 

organizations (SMEs) exhibit greater susceptibility to these shocks due to their 

diminished capacity to transfer costs to consumers relative to larger corporations. 

Consequently, the second hypothesis (H1B) is posited: 

A statistically substantial inverse correlation exists between operational energy 

expenses and corporate financial performance. 

The role of sustainable development goal 13 (SDG13) as a moderating variable 

Given the conflicting findings regarding the relationship between operational energy 

costs and financial performance, the importance of identifying moderating variables to 



 

 

1975 
 

 

 

Does Operation Energy Cost Affect Financial Performance? The Moderating Role of SDG13 – Climate Action 

 
explain this discrepancy becomes evident. Studies from Europe and the Gulf 

Cooperation Council (GCC) countries have also shown that climate governance and the 

quality of ESG reporting are positively associated with profitability, as climate 

commitments enhance corporate image and attract green financing (A-Kubaisi & Abu 

Khalaf, 2025). From an investment perspective, the World Bank has demonstrated that 

rising electricity and energy prices can have a mitigated negative impact if companies 

are aligned with climate policies, as investors tend to reward such companies with 

higher market valuations (World Bank, 2022). Saussay (2024) further explains that 

sustainability strategies play a crucial role in industrial investment location decisions, 

as companies tend to remain in high-cost environments if clear climate policies provide 

long-term stability. The findings of Habib et al. (2025) support this view, where this 

perspective posits that combining ESG disclosure with access to green financing 

improves the financial performance of Chinese companies. Qing et al. (2024) further 

argue that shifting the energy consumption structure towards cleaner sources enhances 

macroeconomic productivity, thus mitigating the impact of high energy costs. Some 

literature suggests that SDG 13 acts as a "green shield" against risks. A recent study 

demonstrated that firms with robust environmental practices display enhanced 

resilience to economic downturns, hence mitigating the effects of energy price volatility 

on performance (Kansoy & Stasiulaitis, 2025). Additional research corroborates this 

notion, highlighting that robust ESG performance enables organizations to sustain 

greater financial resilience in high-risk contexts (Li, 2025). Similarly, Rentschler et al. 

(2017) found that companies that improve energy efficiency and adjust their energy 

mix are less affected by rising energy prices, which supports the idea that transparent 

and sustainable climate strategies can enhance financial resilience in high-risk 
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environments. Similarly, Hou et al. (2024) demonstrated, using the AI-based Investesg 

model, that climate investment decisions based on sustainable development goal 13 

(SDG13) can strike a balance between profitability and sustainability. From a policy 

perspective,  

Sun et al. (2024) showed that good corporate governance enhances the impact of SDG 

reporting, as robust regulatory frameworks help companies transform climate 

commitments into a competitive advantage. Other research suggests that an innovative 

organizational climate enhances the success of integrating the SDGs and increases the 

likelihood that these strategies will lead to better financial performance (Hieu, 2023). 

These findings offer an explanation for the previous inconsistencies in the literature: for 

companies that showed a positive relationship between costs and performance 

(quadrant 1), incorporating SDG 13 reveals that this relationship may not always be 

sustainable but rather based solely on cost-shifting. For companies that experienced a 

negative relationship (quadrant 2), commitment to SDG 13 provides mechanisms to 

reduce energy intensity and attract investors, thus mitigating the negative 

impact.Therefore, SDG 13 can be considered a crucial moderating variable that 

balances these two trends, weakening the negative relationship and revealing the 

limitations of the positive one, thus making the results more realistic and consistent 

with long-term sustainability requirements.  

Porter's hypothesis suggests Well-crafted environmental legislation can foster 

inventive solutions that mitigate, or even surpass, compliance costs. (Porter & Van Der 

Linde, 1995). When climate commitments translate into energy efficiency projects and 

clean technologies, productivity gains (in terms of materials, energy, and labor) emerge, 

restoring profitability (Ambec & Lanoie, 2008). Stakeholder/legitimacy theory further 
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argues that a company's responsiveness to investor, regulator, and customer 

preferences enhances its legitimacy, reducing reputational and regulatory risks, 

lowering the cost of capital, and increasing market valuation (Donaldson & Preston, 

1995; Clarkson, 1995; Orlitzky, Schmidt, & Rynes, 2003; Waddock & Graves, 1997; 

Matten & Moon, 2008).In essence, improving environmental and climate legitimacy 

mitigates some of the impact of energy costs through the cost of capital channel, thus 

maintaining relative performance. 

The resulting hypothesis can be formulated as follows:  

(H2): companies' commitment to sustainable development goal 13 (SDG 13) weakens 

the relationship between operational energy costs and corporate financial 

performance. 

This research aims to analyze the direct impact of operational energy costs on the 

financial performance of companies while testing the moderating role of sustainable 

development goal 13 (SDG 13: climate action) on this relationship. This is achieved 

through: estimating the fundamental relationship between operational energy costs 

and financial performance using panel data for 63 companies across energy-

intensive/medium-intensity sectors. controlling for other relevant variables: corporate 

governance and the co2 emission. 

Research gap and contributions: 

Most studies have addressed energy prices at the macro level or their sectoral impacts, 

while fewer studies have examined operational energy costs as a specific accounting 

variable at the company level (e.g., utilities/fuel & power expenses) and directly linked 

them to financial performance. 



 

 

1978 
 

 

 

Volume (4), Issue (15), October2025 Raya International Journal of Business Sciences 

 
Despite the abundance of ESG/climate studies, SDG 13 is rarely modeled as an 

interactive variable that explains the variance between positive and negative findings 

in the relationship between energy costs and financial performance. 

Many studies relied on a single performance metric (ROA or ROE), while there is 

insufficient coverage of extracting a latent financial performance index through factor 

analysis/PCA, which reflects the common dimension and reduces measurement noise. 

There is a lack of short-term micro-panel studies covering periods of shocks (Covid-

19/European energy crisis) that leverage temporal variation to more accurately identify 

the relationship. 

These gaps justify an integrated accounting-financial-climate model that directly 

addresses the cost item and tests SDG13 as a moderator. Therefore, this study 

contributes to the literature by incorporating operational energy costs as an explicit 

accounting metric in financial performance models. This enriches the theoretical 

discussion beyond a purely price-based perspective and highlights a cost management 

approach rather than mere price responsiveness. Furthermore, the inclusion of an 

interactive climate-financial model, by proposing and testing SDG 13 as a moderating 

factor, explains why the relationship sometimes appears positive (pass-

through/expansion) and sometimes negative (margin compression). This provides a 

more comprehensive framework that integrates stakeholder theory and the modified 

Porter hypothesis (eco-efficiency). Additionally, introducing and testing a composite 

financial performance indicator (ROA/ROE) improves construct validity and reduces 

measurement bias compared to using a single indicator. 
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3. Methodology 

3.1 Research design and sample 

This research employs a quantitative approach using panel data to analyze the 

relationship between operational energy costs and the financial performance of 

companies, while examining the moderating role of sustainable development goal 13 

(SDG 13: climate action). The sample comprised 63 non-financial companies listed on 

the Egyptian stock exchange, representing both energy-intensive and moderately 

energy-intensive sectors (such as heavy manufacturing, non-energy metals, utilities, 

transportation, and industrial services). The study period covers 2021–2023, a period 

characterized by significant disruptions in energy markets due to global crises, thus 

providing a suitable context for testing the relationship under conditions of high 

volatility. The use of a short panel allows for the exploitation of both inter-sectoral and 

temporal variations, thereby enhancing the robustness of the causal inferences. 

Table 1. Sectors in the sample 

 



 

 

1980 
 

 

 

Volume (4), Issue (15), October2025 Raya International Journal of Business Sciences 

 
3.2 Justification for sample selection 

The final sample comprises 63 non-financial companies listed on the Egyptian stock 

exchange, distributed across energy-intensive or moderately energy-intensive sectors 

(such as chemicals, cement, metals, utilities, transportation, and food processing). It 

should be noted that the total number of companies listed on the Egyptian stock 

exchange is significantly higher. However, the sample selection was limited to these 

companies for several reasons, the most important of which are: 

- Direct correlation with operational energy consumption: these sectors are among 

the most energy-intensive, thus representing a suitable environment for testing the 

impact of energy costs on financial performance. 

- Exclusion of non-energy-related sectors: sectors such as banking, insurance, and 

financial services were excluded because they do not rely heavily on operational 

energy in their business activities. 

- Data availability:  several other companies were excluded either due to insufficient 

financial or climate-related data, or because of significant gaps in their disclosures 

regarding corporate governance and emissions. 

Therefore, the 63 companies represent the final, valid sample for analysis 

3.3 Variables and Measurement Techniques: 

- Dependent Variable: (Financial Performance – FP): Assessed by a latent 

factor derived from Principal Component Analysis (PCA), integrating Return on 

Assets (ROA) and Return on Equity (ROE). This produces a composite indicator 

that reduces measurement noise and represents the shared aspect of 

profitability. 
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- Independent Variable (Operational Energy Expenditures - OEE): Quantified 

as the proportion of energy expenditures to revenue, indicating the energy 

intensity of the company's operations. 

- Moderating Variable: (SDG13 – Climate Action): Defined as an indicator of 

corporate commitment to climate transparency and emissions reduction 

objectives, on a scale from 0 to 4.  This score derives from sustainability reports, 

TCFD reports, and ESG databases. 

- Control Variables: 

- Carbon Emissions (CO₂E): Quantified as direct and indirect emissions (Scope 

1+2) expressed as a percentage of production. 

- Governance (G): An index indicating the caliber of corporate governance 

frameworks, board composition, and transparency.  The Governance Index is a 

composite metric created from the board report, annual report, and 

sustainability report, encompassing the following components: Proportion of 

independent directors. Proportion of female’s directors- CEO duality- Annual 

frequency of board meetings- Presence of specialized committees (audit 

committee, risk committee). 

3.4 Econometric Model 

To address firm-level heterogeneity and temporal dynamics, the study applies a 

two-way fixed effects (FE) panel regression model with clustered robust 

standard errors at the firm level. The baseline specification is: 

FPit=α+β1OECit+β2 (OECit×SDG13it) - β3CO2Eit+ β4Git+ +εit  
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-  Estimation Procedure  

- Both Fixed Effects (FE) and Random Effects (RE) estimators are initially evaluated. 

A Hausman specification test is performed to identify the suitable model; findings 

significantly support the FE estimator, guaranteeing constant estimates amid 

correlation between regressors and firm-specific effects. Clustered standard errors 

at the business level are utilized to address potential endogeneity issues and 

heteroskedasticity. 

-  Diagnostic Assessments 

- A series of robustness checks were conducted: 

- Multicollinearity: Variance Inflation Factors (VIFs) were under 2, signifying the 

absence of significant collinearity among predictors. 

- various Specifications: Re-evaluations utilizing the composite financial 

performance factor and various definitions of OEC validated the consistency of the 

findings. 

- Sensitivity Analysis: Models were re-estimated incorporating extra lags of control 

variables and eliminating outliers, resulting in consistent signs and significance of 

coefficients. 

3.5 Data Analysis 

-  variable description  

Table 2. variable description 
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- Descriptive statistics (2021-2023) 

Table 3. variable descriptive  

 
Descriptive statistics in table (3) reveal significant disparities among the companies 

studied regarding financial performance (FP), ranging from nearly zero (0.1) to very 

high levels (48.1), with an average of 6.6. This reflects a gap between low- and high-

cost companies. 

Furthermore, the operation energy cost shows a relatively low average (26.5), with 

considerable variation, indicating substantial institutional differences among the 

companies. The governance is close to zero on average, suggesting that the sample 

comprises companies with both strong and very weak institutional systems.إإ

Regarding energy infrastructure, the share of (CO2 E) is approximately 32% on 

average, but varies from zero to full reliance on clean energy, reflecting structural 

differences in energy transition pathways. Finally, the index for commitment to 

sustainable development goal 13 (SDG 13) is high (77.4), but varies significantly 

across companies, reflecting differing levels of political and institutional will regard 

climate issues.إإOverall, these findings confirm that the studied sample exhibits a 

high degree of structural and institutional heterogeneity, justifying the use of fixed-

effects panel models to control for unobserved companies-specific characteristics 

and enhancing the robustness of subsequent hypothesis tests. 
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-  Correlation Matrix 

Table 4. correlation matrix 

 
The results of the correlation analysis indicate a significant negative relationship 

between (FP) and both (SDG13) and (CO2E), suggesting that improved 

performance in these indices is associated with lower financial performance. 

Conversely, the results showed a significant positive relationship between FP and 

both the (OEC) and (g) indicating that higher values of these indices are associated 

with increased FP levels all variable presented in table (4) 

-  Regression Models 

Table 5إ . Regression Models 
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Table (5) Presents a comparison between the estimates of the fixed effects (FE) and 

random effects (re) models for explaining the determinants of financial 

performance (FP). The Hausman test (χ² = 84.70, p < 0.01) rejected the null 

hypothesis of the suitability of the random effects model, indicating that the fixed 

effects model is more appropriate for the sample data. 

Regarding the variables: the coefficient of OEC (operational energy intensity/cost) 

was positive and significant in both models, but its estimate in re (0.2459) was 

higher than in FE (0.1013), suggesting a correlation between the explanatory 

variables and the unobserved characteristics of the firms; therefore, the FE estimate 

is considered more consistent. The interaction term OEC× SDG 13 was negative 

and significant at the 1% level in both models (-0.0011 in FE, -0.0028 in RE), 

meaning that a higher SDG 13 reduces/mitigates the positive effect of OCE on FP 

(i.e., it modifies the relationship in a weaker direction, rather than directly reducing 

costs). For CO2E, the effect was negative in both models, but not significant in the 

re model, while it became significant at the 5% level in the FE model (-0.0199), 

supporting the notion that higher emissions intensity is associated with lower 

financial performance after controlling for firm and year fixed effects. The 

governance variable (G) was also not significant in the re model, but it emerged as 

negative and significant at the 1% level in the FE model (-0.7689), suggesting that 

the effect of governance is heterogeneous across firms and only becomes apparent 

when firm-specific characteristics are accounted for. Both models yielded positive 

and significant intercepts, with the FE model demonstrating significantly better 

model fit; the coefficient of determination (R²) was 0.9988 compared to 0.9953 in 
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the re model. Overall, the results support the use of the fixed effects model for more 

reliable estimates, revealing that carbon emissions and governance negatively 

impact financial performance when unobserved characteristics are controlled for, 

while SDG13 acts as a moderating factor, weakening the positive relationship 

between environmental performance and financial performance. 

- Multicollinearity test 

Table 6. Multicollinearity test 

 
The 1/VIF values are all close to 1 → this indicates that there is no strong 

correlation between the variablesإإ.The average value of approximately 0.64 further 

supports this conclusion, confirming that the model is not affected by 

multicollinearity.all variables presented in table (6) 

4. Results  

- The results of the estimation using the panel data model showed that the 

coefficient for the operational energy cost (OEC) variable was positive and 

statistically significant at the 1% level in both the fixed effects model (0.1013) and 

the random effects model (0.2459). This result indicates that higher operational 

energy costs are associated with higher financial performance of the studied 
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companies, thus supporting hypothesis (H1A) and rejecting the alternative 

hypothesis (H1B). 

Hypothesis (H1A), which states that there is a positive relationship between 

operational energy costs and financial performance, is accepted. The alternative 

hypothesis (H1B), which assumes a negative relationship, is rejected. 

- The estimation results showed that the interaction coefficient between operational 

energy costs (OEC) and sustainable development goal 13 (SDG13) was negative 

and statistically significant at the 1% level in both the fixed effects model (-0.0011) 

and the random effects model (-0.0028). This result suggests that companies' 

commitment to SDG13 acts as a moderating factor, weakening the positive 

relationship between energy costs and financial performance, thus supporting the 

validity of hypothesis 2 (H2).  

Hypothesis (H2) is accepted, as SDG13 emerged as a moderating variable that 

weakens the relationship between operational energy costs and financial 

performance. The finding indicates that commitment to climate action and 

disclosure of sustainability goals mitigates the short-term positive impact of rising 

energy costs, aligning the relationship more closely with long-term sustainability 

objectives. 

5. Conclusion: 

This study seeks to evaluate the influence of operational energy expenses on the 

financial performance of Egyptian publicly traded companies, while investigating 

the moderating effect of Sustainable Development Goal 13 (SDG13: Climate 

Action) during the period from 2021 to 2023, a timeframe marked by extraordinary 
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global disruptions, including the COVID-19 pandemic and the Russia-Ukraine 

conflict. 

The findings indicated a substantial positive correlation between operational 

energy expenses and financial success, implying that elevated expenditures may, 

in certain instances, correlate with corporate growth, heightened productivity, and 

improved competitiveness. Nonetheless, the findings revealed that corporate 

dedication to climate objectives and sustainability disclosures (SDG13) serves as a 

moderating variable, diminishing this positive correlation and aligning it with a 

more sustainable, long-term perspective. The research indicated that carbon 

emissions and corporate governance adversely affect financial performance, even 

when accounting for unobserved company characteristics. 

The findings underscore that corporate dedication to SDG13 not only fulfills 

environmental goals but also alleviates risks linked to energy price fluctuations and 

improves financial performance stability. Moreover, dependence on clean energy 

sources enhances financial performance by decreasing carbon emissions and 

alleviating related environmental concerns, hence positively influencing 

operational efficiency and increasing the company's appeal to investors. This study 

contributes to the literature in two ways: first, it elucidates the significance of 

operational energy costs as a critical accounting factor affecting corporate 

profitability; second, it incorporates sustainable development goals into a financial 

analytical framework, highlighting the institutional response to climate change. 

The findings offer critical insights for policymakers and investors, aiding them in 

reconciling financial performance with climate obligations, consistent with the 

mandates of sustainable development in emerging markets. 
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6. Social contributions 

- Raising public awareness about energy and sustainability: the study demonstrates 

that reducing emissions and improving energy efficiency benefits not only 

businesses, but also contributes to a more sustainable environment, mitigating the 

climate risks that affect society as a whole. 

- Consumer protection: companies' commitment to SDG 13 helps stabilize the prices 

of final products by mitigating price fluctuations caused by rising energy costs, thus 

ensuring relative price stability for goods and services provided to consumers. 

- Promoting climate justice: the research findings highlight that implementing the 

sustainable development goals protects vulnerable populations most at risk from 

climate change, particularly in emerging markets with fragile environmental 

infrastructure. 

7. Policy implications 

The findings suggest that commitment to SDG 13 helps mitigate the negative 

impact of rising energy costs, thus reinforcing the value of policies that promote 

climate disclosure and environmental governance. Policymakers in Egypt and other 

emerging economies can use these findings to encourage businesses to invest in 

renewable energy and green practices through tax incentives and green financing. 

Furthermore, the study underscores the potential to reconcile economic 

profitability with climate action, aligning with national and international 

sustainable development strategies. 
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8. Recommendation and directions for future research 

8.1 The researcher recommends: 

- Using clean electricity, which reduces emissions and thus increases financial 

performance. 

- Strengthening Egyptian companies' commitment to the Sustainable Development 

Goals, particularly SDG 13 (Climate Action – SDG13), and integrating climate 

action policies into their operational and financial strategies. 

8.2 Directions for future research 

- The study could be expanded to include other, less energy-intensive sectors 

(such as financial services and technology) to determine whether the impact of 

SDG 13 is equally significant. 

- Comparisons could be made between emerging and developed markets to 

assess differences in the impact of SDG 13 on the relationship between energy 

costs and financial performance. 

- The relationship should be tested over longer time periods to determine 

whether the mitigating effect of SDG 13 is sustainable over time. 

- Additional variables, such as employee and customer satisfaction, could be 

incorporated to measure how climate strategies impact social value, in addition 

to financial performance. 

- Machine learning techniques or dynamic models could be applied to study the 

non-linear interactions between energy, financial performance, and 

sustainability. 
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