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Abstract: The aim of this study was to assess the impact of diversity and inclusion (D&I) initiatives 

in workplaces on both financial performance and environmental considerations (referred to as 

ecoefficiency, ECO). We focused on the energy sector, a significant environmental contributor, and the 

research spanned from 2016 to 2022, analyzing a broad global sample of 373 firms from 53 countries. 

ECO was evaluated by integrating environmental scores and conventional financial metrics using data 

envelopment analysis (DEA). 

The findings revealed a significant positive relationship between the collective indicator of 

diversity, inclusion, people development, and the absence of labor incidents on ECO. Specifically, 

practices related to workforce diversity, cultural and gender implementation, and investments in employee 

training and development opportunities were found to be beneficial for ECO. Additionally, we found 

that these policies impact the environmental component of ECO. However, no significant relationship 

was observed between practices related to inclusion policies and controversial labors, and ECO. 

Furthermore, the results suggested that ECO within the energy sector is influenced by factors such 

as board size, the integration of environmental, social, and governance (ESG) aspects into executive 

remuneration, the adoption of a corporate social responsibility (CSR) strategy, alignment with the 

United Nations (UN) Environmental Sustainable Development Goals (SDGs), and the implementation 

of quality management systems. Conversely, CEO-chairman duality and the presence of independent 

board members do not significantly impact ECO in energy companies. 
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These research findings provide valuable insights and recommendations for industry 

managers pursuing sustainable business practices, particularly through effective talent  management 

strategies. Additionally, they offer guidance for investors interested in constructing environmentally 

conscious portfolios. 

Keywords: diverse workplace; inclusive workplace; environmental performance; ecoefficiency; 

energy sector 

JEL Codes: M12, M14, M53 

 

1. Introduction 

Energy is the engine that drives economic growth in any modern economy, as it is one of the 

essential inputs in the development of any economic activity. In recent decades, both the production 

and consumption of energy from fossil fuels have led to an exponential increase in greenhouse gas 

emissions, resulting in undesirable environmental consequences (International Energy Agency, 2018). 

Therefore, the development of a green economy with environmental awareness has become necessary, 

involving more sustainable forms of energy production and consumption. The energy sector has 

become a key axis in achieving internationally agreed-upon goals on climate change (Kim et al., 2022). 

As an industry that provides an essential good for any economy and concurrently plays a crucial 

role in initiatives to mitigate climate change (European Commission, 2020), studying the energy sector 

and its environmental impact is of interest. However, the primary challenge facing modern societies in 

the 21st century is achieving sustainable development (United Nations, 2012). Therefore, 

environmental commitment alone is insufficient for business survival; it must be coupled with 

economic growth and socially responsible behaviors, constituting the so-called triple bottom line: 

profit, people, and planet. 

Among socially responsible practices, particular emphasis has been placed on those associated 

with human resources management. The examination of their impact on the generation of corporate 

value has garnered attention in prior literature, given that human capital constitutes a key element in 

realizing both economic goals and a company’s climate strategy (Camilleri, 2017). In the study of the 

effect of workplace diversity and corporate performance, past research has yielded inconclusive 

findings. Some papers found that gender diversity had a positive effect on financial performance 

(McKinsey, 2015; Ahmadi et al., 2018), while others concluded the opposite effect (Provasi and 

Harashah, 2020). Additionally, some authors have pointed out that cultural diversity can have negative 

effects (Giannetti and Zhao, 2019). If the measure of business performance is based on environmental 

parameters, studies have showed mixed results: some found that gender diversity has a positive effect 

(Webb, 2004; Walls and Hoffman, 2013), others indicated that cultural diversity positively affects it 

(de Klerk and Singh, 2023), while others found no impact (Zaid et al., 2020). 

Likewise, the effect of training and promotion policies on employee productivity has also been 

investigated (Guthrie, 2001), having a positive effect by reducing absenteeism and employee turnover 

(Aziri, 2011; Katou, 2011). Regarding inclusion policies, the results of previous research indicate that 

their implementation leads to an increase in financial productivity (Bengisu and Balta, 2011) and 
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environmental performance (Habib and Khalid, 2019), by increasing employee engagement and 

performance. Finally, analyses on the impact of incidents related to social, environmental, and 

corporate governance aspects on corporate performance yield mixed results. While studies such as 

Krüger’ s (2015) point out that negative news related to corporate social responsibility (CSR) has 

adverse effects on investors, others like Suciu et al.’s (2020) research on labor controversies did not 

yield conclusive results. 

Considering previous research, we have identified gaps in studying the impact of diversity, 

inclusion, and people development policies on corporate performance, which this paper aims to address. 

First, most of the previous literature has measured corporate performance using one-dimensional 

measures that capture only one aspect, such as financial (e.g., ROE) or environmental (e.g., CO2 

emissions). Studies like those by Lu et al. (2022) and Ren et al. (2022) highlight the importance of 

using aggregate measures incorporating both financial and environmental factors, being especially 

important in the analysis of a sector like the energy sector, which is highly environmentally sensitive 

(Beck et al., 2018). Second, it is necessary to study certain human resource management policies in 

the energy sector, such as those related to diversity and inclusion, for the entire company, not just the 

board of directors, which are connected to the reputational risk faced by this sector due to the increased 

public scrutiny of its activities (González-Ramos et al., 2018). Third, previous research has addressed 

the relationship between inclusion and people development policies with financial performance but 

not with environmental performance, making its analysis necessary. 

As a result, research gaps still exist regarding the relationship between diversity, inclusion, and 

people development policies and corporate performance, particularly in the energy sector, and which 

justify the need for the analysis conducted. This article aims to investigate and assess the impact of 

diversity and inclusion initiatives in workplaces on ECO of 373 listed firms covering the period from 

2016 to 2022 across 53 countries in the global energy sector. 

This study makes significant contributions to the analysis of the relationship between human 

capital management and financial and environmental sustainability, with valuable implications for 

regulators, managers, and investors. First and foremost, it proposes the adoption of an environmentally 

adjusted measure of business efficiency using the data envelopment analysis (DEA) technique. This 

measure is an aggregate indicator that includes economic, financial, and operational aspects, as well 

as, innovatively in this field of study, environmental performance. The latter is a composite indicator 

consisting of a total of 286 values that gauge both the environmental impact of the company’s activities 

and its practices to mitigate environmental risks. This approach contrasts with the use of one-

dimensional measures employed in previous research in this field. 

Second, this study employs a measure of diversity that encompasses diversity at all levels of the 

company, not just the board of directors, consisting of a total of eight different indicators. The measure 

of workplace inclusion used is composed of 5 indicators. The measure of people development consists 

of 7 indicators, and finally, a measure of labor controversies consists of 2 indicators. This study is 

pioneering in analyzing the relationship of all of the aforementioned D&I measures in the workplace 

with an aggregated financial performance measure such as ECO. The use of combined measures 

assessing the degree of diversity, inclusion, and people development in the company has been sparingly 

explored in previous research, and only in relation to financial performance (Suciu et al., 2020) or 

investment decisions (Bax, 2023). 

Third and finally, to the best of our knowledge, this paper proposes the analysis of human resource 

management strategies in a crucial sector (the energy industry) for the first time. 
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The results obtained indicate that the ECO of companies in the energy sector increases when 

human resource management policies focus on criteria of diversity, inclusion, and people development. 

Specifically, the implementation of gender and cultural diversity policies, as well as practices of 

promotion and professional training, has a catalytic effect on ECO. Additionally, only employee people 

development practices impact financial performance, while environmental performance is influenced 

by policies that promote diversity and people development, as well as inclusion. The results obtained 

are consistent across various robustness tests implemented. 

The remainder of the paper is organized as follows: Section 2 outlines the theoretical framework 

and hypotheses derived from the literature review; Section 3 details the methodology employed in the 

study; Section 4 presents and analyzes the main empirical findings; and finally, in Section 5, key 

conclusions are highlighted, limitations of the study are outlined, and suggestions are provided for 

expanding the analysis in future research. 

2. Theoretical framework and hypothesis development 

2.1. Theoretical framework 

In this research, we explore the impact of diversity, inclusion, and people development policies, as 

well as the level of labor controversies on ECO from the perspective of stakeholder theory and resource-

based theory. 

Stakeholder theory (Freeman, 1984) is grounded in the concept that a company should meet the needs 

of all stakeholder groups, not just shareholders. Therefore, its activities should aim to achieve not only 

accounting-related outcomes but also social and environmental goals. Hence, both financial and non-

financial performance metrics are necessary to evaluate the value created for all stakeholders (Harrison and 

Wicks, 2013). Diversity and inclusion policies are geared toward satisfying various stakeholders. As 

indicated by Nyeadi et al. (2021), the female management style is oriented toward all stakeholders, not just 

shareholders, like boards of directors with greater cultural diversity. Furthermore, the implementation of 

inclusive policies in the workplace, such as support for the LGBT community, sends a signal to diverse 

stakeholders, including employees and markets, of socially responsible behavior, particularly regarding 

minority support policies (Pichler et al., 2018). This, ultimately, enhances the corporate reputation (Kim et 

al., 2018), creating a valuable, intangible asset that improves financial performance (Li et al., 2019). 

Considering that human capital in an organization plays a fundamental role in improving company 

performance (Naciti et al., 2022), resource-based theory (Wernerfelt, 1984) serves as a foundation to 

understand that socially responsible human resource management practices and policies create a 

competitive advantage for the company. In the case of human resources, this advantage materializes in the 

development of unique skills and competencies, allowing companies to possess difficult-to-imitate 

intangible resources (Sgrò, 2021), thereby enhancing the corporate reputation. 

2.2. Diversity, inclusion, people development, labor controversies, and ECO 

Previous research demonstrates that business performance is positively affected by corporate 

social responsibility activities implemented by companies (Jo and Harjoto, 2011; Gherghina et al., 

2015; Adeneye and Ahmed, 2015). According to the paper of Iazzolino et al. (2023), this effect is 



434 

Green Finance  Volume 6, Issue 3, 430–456. 

greater in sectors that engage in polluting (energy) or harmful (alcohol, gambling, arms, etc.) activities, 

which attract the attention of multiple stakeholders. The effect of certain policies, such as D&I, on 

business performance has not been a prolific field of research. 

Various studies attribute the implementation of D&I policies in companies to reasons of social 

justice (Dahanayake et al., 2018) and to ethical and moral motivations (Gotsis and Kortezi, 2013), but 

the argument regarding the impact of such policies on business performance has been the focus of most 

investigations, yielding inconclusive results. The variety of findings is largely attributable to the 

diversity of methods and measures used (Urwin et al., 2013). Nevertheless, most studies in this field 

of research highlight the benefits of human resource management practices centered on diversity and 

inclusion. For example, Rohwerder’s (2017) review of the literature on D&I in organizations indicates 

that failing to promote diversity and inclusion in companies, thereby allowing discrimination, leads to 

lower employee commitment to the organization, lower job satisfaction, higher work stress, 

absenteeism, lower talent retention, and increased litigation, with consequent repercussions in terms 

of image. The same conclusions are reached by the paper of Özbilgin and Tatli (2011) based on 66 

interviews with key actors in the field of equality and diversity in the United Kingdom. Drawing from 

these findings, we suggest the following hypothesis: 

H1: D&I policies and practices positively influence the ECO of energy companies. 

Since D&I policies and practices can vary, we analyze them below by breaking them down into four 

categories: three that we believe can have positive effects (diversity, inclusion, and people development) 

and one aspect that can have negative effects on ECO (labor controversies). 

Specifically, the impact of diversity on corporate performance has been extensively researched, with 

demographic diversity (gender, culture, age, etc.) being the most analyzed. It indicates a greater availability 

of cognitive resources and knowledge within teams, translating into competitive advantages that can have 

positive financial (Choi et al., 2017) and environmental (Liu, 2018) effects. However, conclusions 

regarding the impact of diversity on financial performance are inconclusive. Diverse groups offer different 

perspectives, beneficial for solving complex problems or fostering creativity (Prieto et al., 2009). For 

instance, Farrel and Hersch (2005) suggested that increased female participation in boards enhances 

corporate image and attracts new investors. McKinsey (2015) demonstrated that companies with greater 

gender equality in their boards achieve a 41% higher financial return than those with less equality, a 

conclusion also reached by Ahmadi et al. (2018) regarding financial and economic profitability. In contrast, 

Provasi and Harashah (2020) found no relationship between gender diversity on the board and financial 

performance, based on the idea that heterogeneous groups are less productive and have lower internal 

cohesion due to tensions and conflicts arising from differences among members (Horwitz, 2005). 

Regarding the impact of gender diversity on environmental performance, previous research suggests 

that women are more concerned about aspects related to CSR, particularly the environment, due to their 

lower inclination toward power than men (Burkhardt et al., 2020). Kemp et al. (2015), Li and Nagar (2013), 

and Williams (2003) demonstrated that women have greater environmental awareness than men. The 

findings of Webb’s study (2004) suggested that companies with greater gender diversity in their boards 

adopt sustainable environmental policies. Walls and Hoffman (2013) found a positive relationship between 

gender diversity and CSR policies. Evidence suggests that gender diversity in the board is associated with 

early adoption of SDGs (Rosati and Faria, 2019), increased commitment to SDGs (Zampone et al., 2024), 

particularly environmental goals (Taglialatela et al., 2023). 
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Concerning cultural diversity, individuals’ behavior and decision-making are influenced by culture. 

Its potential influence on board activities can be positive or negative for stakeholders. It can provide 

different perspectives, greater creativity, and diverse skills and knowledge, contributing to improving 

corporate results. Studies like Harjoto et al. (2019) in the United States argue that an increase in cultural 

diversity on boards improves corporate social responsibility, and de Klerk and Singh (2023) found a 

positive relationship between cultural diversity and sustainability performance in healthcare institutions. 

However, other studies found the opposite relationship, arguing that cultural diversity can cause friction 

within the board. Zaid et al. (2020) concluded that foreign board members do not influence a company’s 

sustainability activity. The relationship of cultural diversity with financial performance also yields mixed 

results. Wang and Clift (2009) measured board cultural diversity based on racial diversity and concluded 

that it has no effect on financial results. Giannetti and Zhao (2019) highlighted the pros and cons of cultural 

diversity, suggesting high but volatile performance, implying inefficiencies and conflicts on the board. The 

only study using an aggregated measure of diversity, integrating gender and cultural dimensions, is that of 

Suciu et al. (2020), which concluded that it has a positive effect on financial performance. Drawing from 

these findings, we suggest the following hypothesis: 

H2: Diversity policies and practices in the company positively influence the ECO of energy companies. 

On the other hand, training and promotion aim to improve employees’ professional skills, a systematic 

process called human resource development (Nadler, 2012). Despite criticism of training as too costly 

(Kraiger et al., 2004) and doubts about its relationship with business performance (Wright and Geroy, 2001), 

previous research mostly considers that a company’s human resource development plays a fundamental 

role in achieving sustainable competitive advantages (Kareem and Hussein, 2019), influencing reduced 

employee turnover, absenteeism, and conflicts (Salas and Cannon-Bowers, 2000), and increasing job 

satisfaction, which has a positive effect on productivity and business profitability (Aziri, 2011; Katou, 

2011). Syed et al. (2020), who measured human resources recruitment and training practices through 

surveys, found that they are related to environmental performance but not to financial performance. Based 

on previous research, we believe that our index, which is an aggregate measure of internal promotion 

indicators, training, and employee satisfaction, may have a positive relationship with ECO. Therefore, 

we propose the following hypothesis: 

H3: People development policies and practices in the company positively influence the ECO of 

energy companies. 

In terms of inclusive policies aimed at integrating workers with family responsibilities, disabilities, or 

chronic illnesses into the company, previous research indicates a positive impact on business performance. 

Human resource management practices that promote the inclusion of minorities in the workplace have been 

associated with effects such as retaining talented and creative employees, and fostering innovation, which 

can positively influence the company’s financial performance (Sears and Mallory, 2011). Hossain et al. 

(2019) found that companies with anti-discrimination policies in the workplace encourage innovation, 

which can positively influence the company’s financial performance. Li and Nagar (2013), using the 

corporate equality index developed by the Human Rights Campaign, argued that policies supporting the 

LGBT community improve company performance, adding value to such policies. Pichler et al. (2018) 

reached the same conclusion using other CSR policies as a control variable, in addition to inclusion. In the 

same vein, Jiraporn et al. (2019) demonstrated that policies supporting the LGBT community in the 

company increase financial performance, measured by the Tobin’s Q, both in the short and long term, as 
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investors consider the value of such policies. Regarding employees with disabilities, despite being 

stereotyped as dependent and inefficient (Colella and Bruyére, 2011), it has been shown that companies 

implementing inclusive policies witness increased productivity (Bengisu and Balta, 2011). Additionally, 

flexible working hours for family reconciliation increase employee commitment and performance (Meyer 

et al., 2001), having a positive effect on the company’s environmental performance (Habib and Khalid, 

2019). The study by Suciu et al. (2020) on European companies, which used an aggregate index similar 

to ours to measure inclusion policies, found that these policies negatively impact both economic and 

financial profitability, but positively affect outcomes. However, in the present study, focusing on a 

sector under high public scrutiny where projected image is crucial, and incorporating financial and 

environmental performance measures that previous research has shown to be positively influenced by 

inclusion policies, we propose the following hypothesis: 

H4: Inclusion policies and practices in the company positively influence the ECO of energy companies. 

Regarding the effect of the level of labor controversies on business performance, incidents, especially 

those related to environmental or labor aspects, can damage corporate image and reputation when made 

public (Krüger, 2015; Aouadi and Marsat, 2018), leading to negative consequences on corporate 

performance (Nirino et al., 2021). Kang and Kim (2013) found a positive relationship between the negative 

tone of CSR news and market share loss, and Krüger (2015) observed that negative CSR news leads to a 

negative investor response. However, the evidence from previous literature is inconclusive. Studies like 

Rodríguez-Fernández et al. (2018), analyzing the effect of controversies related to top management in a 

global sample of 119 travel agencies, did not find them to be related to financial performance, measured 

both as economic and financial profitability, as well as Tobin’s Q. Also, in the study of Suciu et al. (2020), 

which used the same indicator as this study, the results were inconclusive regarding financial performance. 

For example, when controversies are related to a company’s human resources, they positively affect 

financial and economic profitability and negatively affect results measured by earnings before interest, 

taxes, depreciation, and amortization (EBITDA) and earnings before interest and taxes (EBIT). In the 

energy sector, subject to intense public scrutiny due to the impact of its activities on the environment, 

controversies are particularly important because they have a greater negative effect on reputation and 

credibility compared to other sectors, rendering environmental policy efforts futile (García-Amate et 

al., 2023). Therefore, we propose the following hypothesis: 

H5: Labor controversies negatively influence the ECO of energy companies. 

3. Materials and methods 

3.1. Sample and data collection 

Our dataset comprises listed energy companies spanning the period 2016–2022, hailing from 53 

countries (Table i in Appendix A shows the sample distribution by country) and operating within the 

coal, oil and gas, renewables, and uranium sub-sectors. Commencing our analysis in 2016 aligns with 

the introduction of the Global Reporting Initiative (GRI) G3 guidelines (Kumar et al., 2022). 

Financial, environmental, governance, and diversity and inclusion (D&I) scores were obtained 

from the London Stock Exchange Group (LSEG) Data & Analytics company database, previously 

known as Thomson Reuters’ Refinitiv database, widely recognized in scholarly research (Lahouel et 
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al., 2022; Ren et al., 2022). This database covers over 90% of global market capitalization and 

encompasses more than 630 distinct ESG criteria (LSEG Data and Analytics, 2022). In order to select 

the sample, our analysis was confined to firms that were listed and reported their environmental, social, 

and governance scores on the LSEG platform. After excluding observations lacking essential variables 

for analysis, our final dataset comprised of 377 companies and 1062 company-year observations. 

Further details on the sample selection process are provided in Table ii in Appendix A. This data 

represents 90% of the firms in the energy sector included in the LSEG database. 

3.2. Methodology 

The empirical model used to investigate the relationship between human capital management and 

financial and environmental sustainability (ECO) is presented below. It also provides an overview of the 

different variables used. 

3.2.1. Variables 

Dependent variable: Ecoefficiency (ECO).  

The dependent variable in this study is the measure of the company’s ECO. A common method 

for assessing industry performance entails measuring efficiency. Traditional financial indicators often 

fall short in fully capturing a business’s overall performance. To address this limitation, we use frontier 

methods, which consider multiple inputs and outputs. The main frontier methods used to measure 

efficiency are data envelopment analysis (DEA), which is non-parametric, and stochastic frontier 

analysis (SFA), which is parametric. Specifically, this study employs DEA to estimate efficiency. This 

model uses linear programming which results in a set of production possibilities in which the efficient 

units are represented by an “efficient frontier”, against which the inefficiency of other firms is measured. 

For efficiency estimation in this paper, we employ DEA with variable returns to scale (VRS) and an 

output-oriented perspective. By adopting VRS, the group of energy firms used for comparison remains 

similar in size to the firm under evaluation. The VRS model, with output orientation, was mathematically 

represented as follows: 

𝑀𝑎𝑥 𝜃0𝑡: 𝑥𝑠0𝑡 − ∑ 𝜆𝑖𝑡𝑥𝑠𝑖𝑡
𝑛𝑡
𝑖=1 ≥ 0; ∑ 𝜆𝑖𝑡𝑦𝑟𝑖𝑡

𝑛𝑡
𝑖=1 − 𝜃0𝑡𝑦𝑟0𝑡 ≥ 0; ∑ 𝜆𝑖𝑡

𝑛𝑡
𝑖=1 = 1; 𝜆𝑖𝑡 ≥ 0  (1) 

We evaluated n DMUs (i = 1, 2,..., n) for every time period t (t = 1,..., t), considering m outputs (r = 1, 

2,..., m), which produced Yit = {yrit}, and j inputs (s = 1, 2,..., j), which consumed Xit = {xsit}. The efficiency 

score for each DMU was denoted by 𝜃0 and lambda (𝜆) was the input and output multipliers (weight). 

The DMU was efficient if 𝜃0 was equal to 1, and the DMU was inefficient if 𝜃0 was greater than 1. 

We have inverted the efficiency scores, (1/ 𝜃0), to express them on a scale from 0 to 1.  

Table 1. Inputs and outputs for operational efficiency and ECO. 

Categories Operational Efficiency ECO 

Inputs Operating cost, Employees, PP&E* Operating cost, Employees, PP&E* 

Outputs Operating revenues, Market capitalization Operating revenues, Market capitalization, 

Environmental score 

* Property, plant, and equipment. 
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We assume that the behavior of energy firms is oriented toward maximizing output, considering that 

environmental scores, financial performance, and market performance represent the primary variables of 

interest that managers seek to enhance. Thus, we differentiate between operational efficiency and ECO. 

Table 1 presents the inputs and outputs used for each efficiency measure. 

Operational performance measures encompass a variety of metrics, predominantly utilizing 

accounting and market indicators. In line with previous studies, the inputs considered were operating 

cost; property, plant, and equipment (PP&E); and the number of employees; while operating revenues 

and market capitalization served as outputs. Then, we calculate ECO scores by including 

environmental scores (Env. Score) as outputs alongside traditional operational and financial measures 

(Iazzolino et al., 2023; Lu et al., 2023; Ren et al., 2022; Sánchez-Robles et al., 2022; Stefanoni and 

Voltes-Dorta, 2021; Sueyoshi et al., 2017). Table iii (in Appendix B) presents the descriptive statistics 

for the variables used in calculating efficiency, and we Winsorized the variables at level 1% and 99%. 

The environmental score is calculated by assigning weights to three categories, which vary by industry: 

innovation, emissions, and resource use; for their calculation, 57, 190, and 39 variables are used, 

respectively. The pillar weights are normalized to percentages ranging between 0 and 100, with higher 
values indicating better performance. The approach for calculating the different ESG pillars can be 

found in the LSEG methodology document1. All data were obtained from the LSEG database. The 

proposed models fulfill the isotonicity requirement, ensuring that the outputs not decrease as the inputs 

increase (Golany & Roll, 1989). This criterion is essential to ensure coherence and reliability within 

the model framework. There is a statistically significant positive correlation among inputs and outputs. 

Additionally, the selected combinations of inputs and outputs maintained Spearman’s rank correlation 

coefficients below 0.9 (Lee and Seo, 2017) (see Table iv in Appendix B). 

Independent variables: Diversity and inclusion scores 

Building on prior research that employed the same measure of a company’s diversity and 

inclusion policies and practices (Suciu et al., 2020; Bax, 2023), we examined the impact of each 

dimension of D&I as independent variables on ECO. The explanatory variables in this research consist 

of five elements, four key pillars, and a fifth one that encompasses these (D&I Global), offering a 

comprehensive view of the company’s diversity and inclusion policies and practices. The four pillars 

address various aspects of diversity (D&I Div), inclusion (D&I Incl), people development (D&I PD), 

and controversies (D&I Contr), and include of 24 metrics outlined in Table 2. These metrics are 

sourced from the LSEG database, where data are manually collected and verified by experienced 

analysts (LSEG, 2024). The 5 indices range from 0 to 100 points, with lower scores indicating poorer 

ratings. The approach for calculating diversity and inclusion scores is detailed in the Refinitiv 

methodology document2. 

 

 
1See the following link, https://www.lseg.com/content/dam/data-analytics/en_us/documents/methodology/lseg-esg-scores-

methodology.pdf. 

2 See the following link, https://www.lseg.com/content/dam/lseg/en_us/documents/media-centre/press-

releases/refinitiv/diversity-inclusion-rating-methodology.pdf. 
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Table 2. Composition of D&I scores. 

Diversity Pillar Inclusion Pillar People Development News & Controversies 

Board Gender Diversity Flexible Working Hours Internal Promotion Diversity and Opportunity 

Controversies 

Board Member Cultural 

Diversity 

Day Care Services Average Training Hours Wages or Working 

Conditions Controversies 

Women Employees 

New Women Employees 

Employees with 

Disabilities 

Management Training  

Women Executive 

Employees 

HRC Corporate Equality 

Index 

Career Development 

Processes 

Women Managers HIV/AIDS Employee Satisfaction 

Diversity Process  Skills Training of 

Employees 

Diversity Objectives Training Cost per 

Employee 

Source: LSEG. Note: The LSEG database also includes controversies published since the last fiscal year company update. 

These are two additional data points for the frame News & Controversies measures shown but in a more recent timeframe. 

Control variables 

To avoid specification errors in the model, we include control variables that have been identified 

in the literature as relevant. These variables are divided into two categories: the first group comprises 

characteristics associated with firms’ corporate governance mechanisms, while the second group 

consists of firm-specific control variables. 

The board of directors holds a key role in ensuring effective control of significant environmental 

and financial risks. Previous literature suggests that corporate ECO may be influenced by various 

factors related to board composition and governance practices. Therefore, as the control variables, we 

considered factors such as board size (B_Size), the presence of independent members on the board of 

directors (IndpBMemb), and the duality of CEOs and chairman roles (CEO_Duality). Additionally, we 

incorporated other relevant aspects of corporate governance, including the integration of ESG 

objectives into executive compensation (Sus_Comp), the presence of a CSR strategy (CSR_Stra) and 

committee (CSR_Com), or the adoption of quality management systems (QMS). 

We have also incorporated the extent to which a company’s ECO can be influenced by supporting 

environmental SDGs (Env_SDGs). Adopted by the United Nations in 2015, the 17 SDGs are a global 

call to end poverty, protect the planet, and ensure peace and prosperity for all (UN, 2024). In terms of 

environmental SDGs, following Taglialatela et al. (2023), we have considered the following SDGs: 6, 

Clean Water and Sanitation; 7, Affordable and Clean Energy; 11, Sustainable Cities and Communities; 

12, Responsible Consumption and Production; 13, Climate Action; 14, Life Below Water; and 15, Life 

on Land. We have developed an environmental SDG index calculated as the ratio between the number 

of environmental SDGs the company has adopted, and the full set of environmental SDGs available. 

This index ranges from 0 to 1, depending on the company’s contribution to the environmental SDGs. 

We have included various firm-specific control variables previously identified in the literature, 

such as the economic profitability (ROA), capital expenditure (Capex), market risk (Beta), leverage 

(Lev), firm size (Size), and firm age (Age). The definitions of these variables, their expected signs 

concerning the dependent variable, and the bibliographic references by which they were selected can 

be found in Table v (Appendix C). All variables were sourced from the LSEG database. 
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Model settings 

Next, the analysis uses truncated regression to examine the relationship among D&I and ECO. 

The econometric model is outlined as follows: 

𝐸𝐶𝑂̂̂𝑖𝑡 = 𝛾𝐷𝐼𝑉𝑖𝑡 + 𝛽𝑍𝑖𝑡 + 𝜂𝐷𝑡 + 𝜀𝑖𝑡 (2) 

where 𝐸𝐶𝑂̂̂𝑖𝑡 is the dependent variable, the ECO score for DMUi of each year t. 𝐷𝐼𝑉𝑖𝑡 is a  vector of 

each of the D&I Index and 𝑍𝑖𝑡 is a vector of  control variables that are expected to explain ECOand Dt 

is a vector of year dummies from 2016 to 2022. 𝛾, 𝛽, and 𝜂 are the parameters which are evaluated, 

and Ɛit is an error term that is normally distributed with a zero mean, σε
2 variance, and left truncation 

(1 − 𝛾𝐷𝐼𝑉𝑖𝑡 − 𝛽𝑍𝑖𝑡 − 𝜂𝐷𝑡).  

The study framework is illustrated in Figure 1 below. 

Figure 1. Study framework. 

4. Results 

4.1. Descriptive statistics 

As we indicated in the previous section, in the initial stage, we calculated two types of efficiency, the 

descriptive statistics of which are shown in Table 3. The average operational efficiency is 44.80%, 

suggesting a moderate level with room for improvement. These findings align with the results of Maside-

Sanfiz et al. (2023) for the global energy sector but are lower than those found in the analysis of the 

European energy sector conducted by Sánchez-Robles et al. (2022), which reported an average of 27%. 

Regarding ECO efficiency, the mean is 64.64%, consistent with the averages reported by Ren et al. (2022) 

and Maside-Sanfiz et al. (2023). 

Table 3. Descriptive statistics of operational efficiency and ECO. 

 Mean Std.Dev. Min. Max. 

Operational efficiency (%) 44.7962 23.3313 0 1 

ECO (%) 64.6438 22.6991 0 1 

Dependent variable:

Ecoefficiency

Diversity

People

Development

Labor

Controversies

Controls:

Board size, Board

independence, CEO duality,

ESG executive compensation ,

CSR strategy, CSR committee,

Quality management systems,

Environmental SDGs , ROA,

Capex, Beta, Leverage, Size,

Age

H1 ( )

H2 ( )

H3 ( )

Independent

variables

Inclusion

H4 ( )

H5 (-)

Global Diversity

& Inclusion
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Figure 2 shows the evolution over time of both types of efficiency, which follow a similar trend. The 

COVID health crisis of 2020 had a negative impact on the evolution of both types of efficiency, which 

subsequently improved in 2020 and 2021. 

Figure 2. Evolution of efficiency over time. 

 

Figure 3. Evolution of D&I scores over time. 

Table 4. Descriptive statistics of independent variables. 

 Mean Std.Dev. Min. Max. 

D&I Global 44.69034 10.21319 22 72.75 

D&I Diversity 28.62669 13.65103 0 70 

D&I People Development 34.93664 21.63004 0 91 

D&I Inclusion 16.30391 19.90899 0 95 

D&I Controversies 98.89411 4.976336 50 100 

Table 4 presents descriptive statistics for the D&I scores. As can be observed, low levels of 

performance are evident across both the overall D&I score and its dimensions (Figure 3). The average 

D&I global score is 44.69%. The results for each of their dimensions, namely, diversity (D&I Div), 

people development (D&I PD), inclusion (D&I Incl), and controversies (D&I Contr), are as follows: 

28.63%, 34.94%, 16.30%, and 98.89%, respectively. A study conducted by Suciu et al. (2020) on a 

sample of European companies for the year 2020 reported values of 32.28%, 40.88%, 15.76%, and 
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99.01%, respectively. Therefore, it is noted that the dimensions of inclusion and controversies exhibit 

very similar values, while the magnitudes of diversity and people development are notably lower in 

our study. In line with previous research, there is considerable variability in the values across 

dimensions. For instance, while controversies exhibit minimal variation, 4.97 versus 5.08 in Suciu et 

al. (2020), inclusion scores demonstrate significant variability, 19.90 versus 20.49 in Suciu et al. (2020). 

As a result, we observed significant room for improvement in human resource management policies 

through the implementation of measures that promote professional development, diversity, and 

especially inclusion in the workplace. 

Table 5. Descriptive statistics of control variables. 

Variable Mean Std.Dev. Min. Max. 

B_Size 9.119908 3.021639 1 26 

CEO_Duality 0.3278237 0.469528 0 1 

IndpBMemb (%) 62.69972 23.6498 0 100 

Sus_Comp 0.3365473 0.472637 0 1 

QMS (%) 35.73083 39.76922 0 90.90909 

CSR_Stra (%) 53.42132 31.57636 0 99.84177 

CSR_Com (%) 51.96271 33.86232 0 92.59259 

Env_SDGs 0.375224 0.3834094 0 1 

ROA 0.0286333 0.1604271 -0.9189032 1.719715 

Capex 1.24e 09 3.74e 09 0 4.69e 10 

Beta 1.427232 0.8599068 -2.427832 9.45791 

Lev 0.5727568 0.3878766 0.0015434 8.820139 

Size 1.95e 10 5.42e 10 10,034.31 6.64e 11 

Age 24.47688 24.69391 0 140 

Regarding the control variables (Table 5), the board size of the companies in our sample has a 

size of 9.12 directors. In relation to the levels of independence of this body, it is worth noting that in 

32.78% of the companies, the CEO is also the chairman of the board, and 62.70% of its members are 

independent directors. In addition, 43.95% of their executives are women. 33.65% already apply ESG 

metrics in their senior management incentive plans, 35.73% have implemented a quality management 

system, 53.42% have defined CSR strategies, and 51.96% have a CSR committee. In terms of 

sustainable development objectives, the number of environmental SDGs that a firm supports is 35.52. 

In terms of size, the average assets are 1.95e 10, the average age is 24.48 years old, the ROA is 2.86%, 

the Capex is 1.24e 09, the leverage is 57.27%, and the Beta is 1.43. 

In summary, although companies in the energy sector have made progress in CSR-related areas 

such as appointing independent directors and women executives, a significant proportion of firms have 

yet to define CSR strategies or establish sustainability committees. Additionally, only a small 

percentage of companies incorporate ESG metrics into senior management incentive plans or actively 

support environmental SDGs. 

We examine the correlation between D&I scores and the control variables. While the D&I global 

index and its dimensions exhibit high correlation, they are not included in the same models. Adhering 

to Brooks’s rule (2019), the correlation coefficients do not indicate any issues of collinearity, as their 

absolute values remain consistently below 0.8. Furthermore, the variance inflation factor (VIF) shows 

no evidence of multicollinearity. 
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4.2. Baseline model: Results and discussion 

Table 6. Regressions results for the D&I-ECO relationship. 

 ECO ECO ECO ECO ECO 

D&I Global 0.005*** 

(0.001) 

    

D&I Div  0.003*** 

(0.001) 

   

D&I PD   0.002*** 

(0.000) 

  

D&I Incl    0.000 

(0.000) 

 

D&I Contr     −0.002 

(0.002) 

B_Size 

 

0.010*** 

(0.003) 

0.010*** 

(0.003) 

0.010*** 

(0.003) 

0.010*** 

(0.003) 

0.010*** 

(0.003) 

CEO_Duality 

 

0.015 

(0.014) 

0.019 

(0.014) 

0.008 

(0.014) 

0.010 

(0.015) 

0.011 

(0.015) 

IndpBMemb 

 

−0.001* 

(0.000) 

−0.001** 

(0.000) 

−0.000 

(0.000) 

−0.000 

(0.000) 

−0.000 

(0.000) 

Sus_Comp 

 

0.014 

(0.014) 

0.009 

(0.014) 

0.013 

(0.015) 

0.015 

(0.015) 

0.013 

(0.015) 

QMS 

 

0.001*** 

(0.000) 

0.001*** 

(0.000) 

0.001*** 

(0.000) 

0.001*** 

(0.000) 

0.001*** 

(0.000) 

CSR_Stra 

 

0.001*** 

(0.000) 

0.002*** 

(0.000) 

0.001*** 

(0.000) 

0.002*** 

(0.000) 

0.002*** 

(0.000) 

CSR_Com 

 

−0.000 

(0.000) 

0.000 

(0.000) 

−0.000 

(0.000) 

−0.000 

(0.000) 

0.000 

(0.000) 

Env_SDGs 

 

0.078*** 

(0.020) 

0.079*** 

(0.020) 

0.094*** 

(0.020) 

0.100*** 

(0.021) 

0.102*** 

(0.021) 

ROA 

 

0.366*** 

(0.068) 

0.379*** 

(0.072) 

0.356*** 

(0.066) 

0.370*** 

(0.071) 

0.370*** 

(0.070) 

Capex 

 

−0.028*** 

(0.007) 

−0.026*** 

(0.007) 

−0.028*** 

(0.007) 

−0.030*** 

(0.007) 

−0.029*** 

(0.008) 

Beta 

 

−0.007 

(0.007) 

−0.011 

(0.007) 

−0.006 

(0.007) 

−0.008 

(0.007) 

−0.008 

(0.007) 

Lev 

 

0.043** 

(0.018) 

0.044** 

(0.018) 

0.045*** 

(0.017) 

0.049*** 

(0.018) 

0.049*** 

(0.017) 

Size 

 

0.054*** 

(0.009) 

0.054*** 

(0.009) 

0.056*** 

(0.009) 

0.059*** 

(0.009) 

0.058*** 

(0.010) 

Age 

 

0.000 

(0.000) 

0.000 

(0.000) 

0.000 

(0.000) 

0.000 

(0.000) 

0.000 

(0.000) 

Constant 

 

−0.445*** 

(0.113) 

−0.334*** 

(0.109) 

−0.334*** 

(0.110) 

−0.331*** 

(0.118) 

−0.157 

(0.218) 

Sigma 

 

0.167*** 

(0.005) 

0.168*** 

(0.005) 

0.166*** 

(0.005) 

0.172*** 

(0.005) 

0.172*** 

(0.005) 

Year FE Yes Yes Yes Yes Yes 

N 918 918 918 918 918 

Wald chi2 669.67 670.21 703.51 598.85 587.88 

Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.0000 

Note: The dependent variable is the ECO score, computed using 2000 bootstrap replications to correct bias in DEA. Data enclosed 

in () are the standard error. Dummy variables for time have been used. Asterisks indicate significance at the 10 percent (*), 5 

percent (**), and 1 percent (***) levels. 

The results of the truncated regression, presented in Table 6, allow us to examine the relationship 

between D&I practices and ECO as measured by the DEA model. First, our results indicate a positive 

relationship between the index that collectively measures diversity, inclusion, people development, 
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and the absence of labor incidents, and ECO. This may be due to the fact that, as pointed out in the 

conclusions of previous literature in this field (Özbilgin and Tatli, 2011; Rohwerder, 2017), diversity, 

inclusion, and equality measures in the workplace encourage employee commitment to the 

organization, improve job satisfaction and absenteeism, promote talent retention, and reduce litigation, 

with the consequent impact on financial and environmental performance. Our results are consistent 

with the findings of Suciu et al. (2020) regarding profitability, thus supporting our first formulated 

hypothesis (H1). Particularly noteworthy is the significant positive correlation between ECO and 

policies that promote diversity in the workforce, as well as their effective implementation, especially 

concerning cultural and gender diversity, thereby supporting Hypothesis 2. These results align with 

studies that associate gender balance and greater cultural diversity with higher financial performance, 

such as those by de Klerk and Singh (2023) in the healthcare sector or Harjoto et al. (2019) in their 

analysis of US companies. Furthermore, our findings regarding gender diversity are consistent with 

empirical studies by Kemp et al. (2015), Li and Nagar (2013), and Williams (2003), all suggesting that 

women exhibit higher commitment to environmentally friendly behavior (Davidson and Freudenburg, 

1996) and are less likely to face lawsuits for breaching environmental requirements (Liu, 2018). 

However, existing studies primarily focus on gender diversity within the board of directors rather than 

across the entire company. The only study examining gender diversity globally throughout the entire 

company, along with cultural diversity on the board, alongside the adoption of diversity policies using 

an aggregate measure similar to ours, is that of Suciu et al. (2020). Their study reached a similar 

conclusion to ours but only examined the effect on financial performance. 

Similarly, we found a positive and significant relationship between people development, that is 

investments in training and employee development opportunities, and ECO, thereby supporting 

Hypothesis 3. While the most obvious direct effects are related to both cost savings and reduced 

employee turnover, absenteeism, and labor conflicts that can boost productivity, these aspects can also 

have indirect effects on environmental commitment (Ajgaonkar et al., 2022) and direct effects on 

productivity and profitability (Aziri, 2011; Katou, 2011). 

In relation to inclusion policies, although several studies have positively linked inclusion policies 

and practices with financial performance (Sears and Mallory, 2011; Li and Nagar, 2013; Pichler et al., 

2018) or environmental performance (Habib & Khalid, 2019), our results do not find a statistically 

significant relationship with the ECO. This aligns with the only study that used the same composite 

metric as a measure: the human resource management policies. In the study by Suciu et al. (2020), the 

results were inconclusive since the effect of workforce inclusion policies depended on the measure 

used for financial performance. Therefore, we cannot confirm Hypothesis 4. 

Regarding controversies, our results do not show a relationship with ECO, consistent with the 

findings of Suciu et al. (2020), who also analyzed labor controversies. Our findings also support and 

extend previous research examining controversies, not only of labor origin but related to any aspect of 

sustainability, which found mixed results concerning financial performance (Rodríguez-Fernández et 

al., 2018; Nirino et al., 2021). Therefore, we cannot confirm the formulated Hypothesis 5. 

As for the control variables and corporate governance structure, the results indicate that ECO in 

the energy sector is positively and significantly influenced by factors such as board size, adoption of a 

CSR strategy, implementation of quality management systems, and alignment with the United Nations’ 

environmental SDGs. These findings are consistent with previous studies such as those of McGuinness 

et al. (2017), Shaukat et al. (2016), Kumar et al. (2018), and Taglialatela et al. (2023). Conversely, we 

did not find significant effects regarding CEO-chairman duality, the integration of ESG aspects into 
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executive compensation, and the presence of a CSR committee. As for the presence of independent 

directors, the effects on ECO are not conclusive. 

Regarding other control variables, it is evident that firms with higher profitability have higher 

ECO. More profitable firms tend to reduce production costs, thereby improving financial efficiency 

(Guo et al., 2020) and acquiring resources that can be applied to enhance their CSR efforts (Ruggiero 

and Cupertino, 2018; Ramecesse, 2021; López-Penabad et al., 2022). 

Similar to the findings in Haque’s work (2017), we find a positive relationship between leverage 

and ECO. It could mean that companies with higher indebtedness may try to divert shareholder 

attention by disclosing more information about their environmentally responsible behavior. The 

relationship between Capex and ECO is negative, contrary to studies such as those by Amorelli and 

García-Sánchez (2023) and Moussa and Elmarzouky (2023), which found a positive effect on 

environmental commitment. It may be that the effects of increased capital investments will not 

translate into immediate operational and environmental efficiency improvements, but rather manifest 

in later years, especially considering our composite measure assessing environmental aspects. 

The association between Beta and ECO was found to be non-significant, consistant with De 

Villiers et al. (2011). One possibility for this non-significant relationship could be market fluctuations 

having less impact on environmental practices in the energy sector, regulated by external policies and 

driven by long-term strategic goals rather than direct pressures. Our results also show that, in line with 

previous research (Waddock and Graves, 1997; Ruggiero and Cupertino, 2018), larger companies are 

more environmentally friendly due to increased resource availability and heightened sustainability 

expectations from stakeholders. Finally, contrary to the study of De Villiers et al. (2011), the 

association between firm age and ECO was not significant. 

4.3. Complementary analysis 

Table 7. Regressions results for the D&I-environmental score relationship. 

 ENV ENV ENV ENV ENV 

D&I Global 0.528*** 

(0.060) 

    

D&I Div  0.117*** 

(0.038) 

   

D&I PD   0.271*** 

(0.026) 

  

D&I Incl    0.063** 

(0.025) 

 

D&I Contr     0.032 

(0.065) 

Control Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes 

N 1061 1061 1061 1061 1061 

Wald chi2 763.13 633.06 811.51 625.98 612.88 

Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.0000 

Note: Data enclosed in () are the standard error. Dummy variables for time have been used. Asterisks indicate significance 

at the 10 percent (*), 5 percent (**), and 1 percent (***) levels. 
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As a complementary analysis, we ran the models independently for environmental performance, 

using the environmental score as a proxy, and for financial performance, using ROA as a proxy3. 

As for the results observed when using only the environmental variable as the dependent variable 

(see Table 7), both diversity, inclusion, and people training and development affect it positively and 

significantly. In this way, we can verify the interconnection between human capital and environmental 

factors. Our findings indicate that a stronger D&I is a significant driver of environmental commitment. 

However, higher diversity and inclusion policies do not guarantee higher financial performance; only 

training and development opportunities for employees show positive and significant results with ROA 

(see Table 8). Our findings are in line with those found in the Pakistani manufacturing sector by Syed 

et al. (2020), who measured recruitment and staff training policies through surveys. 

Regarding inclusion policies, our results show that they positively affect environmental 

performance (Table 7), in line with Habib and Khalid (2019), and do not affect financial performance 

(Table 8), coinciding with the conclusions of the work by Suciu et al. (2020), which found different 

results depending on the financial performance measure used. It might be advisable for companies in 

the energy sector to redesign the jobs held by employees with family reconciliation needs, disabilities, 

or AIDS/HIV to adapt them to their characteristics and thus improve financial performance. 

Regarding labor controversies, although our results align with those of Suciu et al. (2020) and 

Rodríguez-Fernández et al. (2028), we find it surprising that they do not have an effect on performance, 

either environmental or financial (see Tables 7 and 8, respectively), especially in a sector with such 

high reputational risk as the energy sector. In our study, this could be due to the almost absence of 

labor disputes in the sample under study, with an average score of nearly 99 out of a maximum of 100, 

and very low variability, of just 5 points. 

Table 8. Regressions results for the D&I-financial performance relationship. 

 ROA ROA ROA ROA ROA 

D&I Global 

 

0.001 

(0.001) 

    

 

D&I Div  −0.000 

(0.000) 

   

 

D&I PD   0.000* 

(0.000) 

  

 

D&I Incl    −0.000 

(0.000) 

 

 

D&I Contr     0.001 

(0.001) 

Control Yes Yes Yes Yes Yes 

Year FE Yes Yes Yes Yes Yes 

N 1062 1062 1062 1062 1062 

R2 0.2645 0.2639 0.2669 0.2636 0.2644 

Note: Data enclosed in () are the standard error. Dummy variables for time have been used. Asterisks indicate significance 

at the 10 percent (*), 5 percent (**), and 1 percent (***) levels. Ordinary least squares estimation has year fixed effects. 

Standard errors are clustered at firm level. 

In conclusion, our findings support the idea that human resources management policies promoting 

workforce diversity, along with practices fostering job satisfaction through promotion and training, 

 
3 As a dependent variable, we removed ROA as a control variable. 
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result in companies that are more environmentally committed, but only in the last case are more 

economically profitable. 

4.4. Robustness 

Finally, we carry out various analyses to ensure that the results are unbiased and free from 

endogeneity issues. So, given that the sample is biased due to the high number of observations from 

the US (32.24% of the sample), we assess the robustness of our initial findings from the baseline model 

by employing an alternative estimation approach and excluding observations from US companies4. We 

adopt another widely used model in efficiency literature, the Tobit model, as ECO values are bounded 

between 0 and 1 (Sánchez-Robles et al., 2022). Overall, the results of the Tobit random effects model 

closely align with those of the baseline model (see Table 9), with most coefficient estimates remaining 

stable across both models. 

Table 9. Regressions results for the D&I-ECO relationship, non-US firms. 

 ECO ECO ECO ECO ECO 

D&I Global 0.006*** 

(0.001) 

    

D&I Div  0.003*** 

(0.001) 

   

D&I PD   0.003*** 

(0.000) 

  

D&I Incl    −0.000 

(0.000) 

 

D&I Contr     0.001 

(0.002) 

Control Yes Yes Yes Yes Yes 

Constant −0.227* 

(0.132) 

−0.080 

(0.132) 

−0.087 

(0.124) 

−0.109 

(0.134) 

−0.251 

(0.232) 

Sigma 

 

0.158*** 

(0.006) 

0.160*** 

(0.007) 

0.154*** 

(0.006) 

0.164*** 

(0.007) 

0.163*** 

(0.007) 

Year FE Yes Yes Yes Yes Yes 

N 622 622 622 622 622 

Wald chi2 471.00 445.42 509.76 424.37 422.92 

Prob > chi2 0.0000 0.0000 0.0000 0.0000 0.0000 

Note: Data enclosed in () are the standard error. Dummy variables for time have been used. Asterisks indicate 

significance at the 10 percent (*), 5 percent (**), and 1 percent (***) levels. 

Additionally, to address potential endogeneity concerns, we employed two alternative models. 

We first re-estimated Equation 1, introducing a lag of one year in various independent and control 

variables as regressors and using the ordinary least squares (OLS) method. Subsequently, we 

conducted a two-stage least squares regression (2SLS), utilizing the variables with a one-year lag as 

instruments, consistent with prior studies (e.g., Amorelli and García-Sánchez, 2023; Khatri, 2023). 

This paper uses different tests, suggesting that the instruments are valid and that the models are 

correctly specified. 

 
4 We used the same control variables as in the baseline analysis. 



448 

Green Finance  Volume 6, Issue 3, 430–456. 

As we can see in Tables (vi) and (vii) in Appendix D, the results of the robustness analysis confirm 

the positive and significative correlation between the diversity, inclusion, and people development 

policies of firms and ECO, and specifically with the implementation of human resources management 

policies that promote gender and cultural diversity in the organization, as well as training and 

promotion practices for the workforce, suggesting that the main results are robust to endogeneity. 

5. Conclusions 

Corporate social responsibility activities have a positive effect on business performance in 

companies (Jo and Harjoto, 2011; Gherghina et al., 2015; Adeneye and Ahmed, 2015). However, in 

the energy sector, this effect is more pronounced compared to other sectors (Iazzolino et al., 2023), 

due to the high public scrutiny it faces, both because of the nature of its activities and the size of its 

companies (Beck et al., 2018). Improving the efficiency and sustainability of companies is paramount, 

and the study of the factors influencing these in such a crucial sector as energy has not received 

sufficient attention in previous research. Among these factors, the role of human capital management 

stands out, as attracting and retaining talent in today’s companies is linked not only to salary but also 

to values such as diversity, equality, and inclusion in the workplace. This article aims to assess the 

impact of diversity and inclusion initiatives in workplaces on ECO of 373 listed energy companies 

from a total of 53 countries for the period 2016–2022. 

In the descriptive analysis conducted, we observed a wide scope for improvement in human 

resource management policies by introducing measures that foster professional development, diversity, 

and especially inclusion in the workplace. 

In the multivariate analysis, this research verifies the relationship between human capital 

management and ECO in the energy sector, concluding that effective workforce management translates 

into achievements in both economic and environmental realms. Specifically, policies focused on 

training and career advancement, as well as those aimed at gender and cultural diversity for employees, 

become drivers of improved ECO. Our results also indicate that while companies in the energy sector 

have made progress in certain CSR-related areas, such as appointing independent directors and women 

executives, a notable proportion of companies have yet to define CSR strategies or establish 

sustainability committees. Furthermore, there remains a low percentage of companies incorporating 

ESG metrics into senior management incentive plans or actively supporting environmental SDGs. 

This study has practical implications for various stakeholders in the energy sector. First, it 

provides a tool that can be useful for stakeholders seeking to comprehensively analyze business 

performance management called ECO, by incorporating not only financial aspects but also an indicator 

that includes 286 environmental measures. Second, our results strongly support the need for energy 

company managers to place diversity, equality, and inclusion policies as the central axis of human 

resources management since these aspects are crucial for company executives as they enable them to 

optimize human resources management while enhancing ECO. Third, although there are both social 

justice (Dahanayake et al., 2018) and ethical and moral (Gotsis and Kortezi, 2013) reasons for the 

public sector to define policies that promote diversity, equality, and inclusion in the workplace, our 

findings have clear implications for guiding regulators and policymakers in ensuring the sustainable 

development of the sector. Sustainable development involves putting people at the center of 

management, developing actions based on environmental responsibility, and not focusing solely on 
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financial objectives (Camilleri, 2017). This is today referred to as the triple bottom line toward which 

the management of energy companies should be focused. 

From a theoretical standpoint, our findings allow for the integration of stakeholder theory and 

resource-based theory as a framework to frame human resources management in the energy sector. 

Thus, organizations that demonstrate commitment to diversity, equity, inclusion, and climate transition 

enhance their corporate reputation and create long-term value for all stakeholders, as advocated by 

stakeholder theory. Simultaneously, these practices create scarcely imitable competitive advantages 

that represent highly valuable intangibles, as supported by resource-based theory. Therefore, these 

theories are compatible in explaining the CSR behavior of energy companies. 

Based on our findings, policymakers could enact and refine regulations to promote human 

resources management policies that emphasize diversity and human resource development within the 

sector. This strategic approach aims to foster the development of more sustainable companies, 

benefiting both environmentally and economically. Additionally, investors are increasingly interested 

in social aspects such as diversity and training, as our research has demonstrated their close relationship 

with financial and environmental outcomes. As a result, our study offers valuable insights and 

recommendations for industry managers seeking to implement sustainable business practices, 

particularly through effective talent management strategies. Furthermore, it provides guidance for 

investors interested in constructing environmentally conscious portfolios. Moreover, stakeholders 

within the energy sector should consider incorporating environmental, social, and governance (ESG) 

criteria into their decision-making processes to ensure long-term sustainability and resilience amidst 

evolving global challenges. 

While this study significantly broadens the existing literature and deepens our understanding of 

the link between diverse and inclusive workplaces and their financial performance and environmental 

impact, the results should be considered in light of several limitations. First, the sample is restricted to 

a specific timeframe and includes only listed energy sector companies. Consequently, these findings 

may not be applicable to other sectors or to privately held energy firms, indicating a need for future 

research on other environmentally sensitive industries. Second, our study concentrates on firm-level 

factors and does not account for institutional or macro-level influences that might also impact financial 

and environmental performance. For instance, aspects such as public governance quality—including 

enforcement mechanisms, rulemaking and regulatory frameworks, the overall environmental and 

social development of countries, and a free press—could compel energy companies to implement 

certain CSR practices. Future research should explore the relationship between these institutional 

factors and company ECO. Finally, the sample is predominantly skewed toward developed countries, 

as illustrated in Table i of Appendix A, which could affect the study’s results. 
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