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[bookmark: _Toc217953833]CHAPTER 1: INTRODUCTION 
[bookmark: _Toc217953834]Background & Problem Statement
The world automotive market is in the process of undergoing a revolutionary change due to the electrification process, new market dynamics and stricter regulations. Such changes have made environmental, social and governance (ESG) performance a primary source of corporate legitimacy, accountability and long-term competitiveness (Veza et al., 2023).  
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[bookmark: _Toc217952150][bookmark: _Toc217953734]Figure 1 Global EGS Adoption Levels (Ground, 2022)
Much of the academic discussion surrounds the environmental aspect. As a constant reminder, Life Cycle Assessments (LCAs) have always shown that EVs tend to have a lower global warming potential than traditional combustion vehicles. Still, significant trade-offs, such as an increase in acidity, the development of PM and mineral depletion due to the resource-consuming nature of the battery production mechanisms, balance out these advantages (Pipitone, Caltabellotta & Occhipinti, 2021; Zeng et al., 2020). In addition, the environmental advantage of EVs is most strongly dependent on the profiles of energy in the region since the carbon content of electricity production significantly changes the net results. As a result, EVs cannot be considered universal zero-emission technologies (Guha et al., 2018; Komiyama and Fujii, 2015). Contextual determinants like national energy mix, developments in battery chemistry, and effective end-of-life management systems thus should be subject to stringent comparative analysis and systematic synthesis in such a way that the real extent of environmental performance is captured.
Social aspect, conversely, is inconsistently incorporated in corporate ESG models. Although responsible labour relations, welfare of employees and positive community relations have a potential of improving organisational image and stability in operation, they actually depend on the specific circumstances (Glova and Panko, 2025). In the EV sector, firms tend to focus on job creation, human resource development and re-skilling, as well as building technological competence. An example of such a competency model is the detailed model of competencies suggested by Yu et al. (2025) and consistent with the structural changes of electrification. Nevertheless, the social impacts of upstream supply chains, especially the ethical and humanitarian effects of battery raw material mining, is under-researched, which indicates a gap of critical research in social sustainability measurement.
The basis of handing environmental and social objectives into performance outcomes is governance structures and corporate transparency. Tight and open governance has been proven to improve efficiency in operations, trust and general market activities within the EV ecosystem (Lu et al., 2025). However, the changes in profitability remain insignificant, and they are mostly preconditioned by the distinctions in the composition of the board, corporate culture and quality of disclosure (Glova and Panko, 2025). In addition, financial incentives, subsidies and regulatory frameworks are the main conscious elements of corporate ESG performance through which a state policy mechanism influences this performance. The alignment of strategies can also support resilience and innovation especially in economies that have robust technological and institutional capabilities (Zhao, Zhang and Li, 2024). Therefore, the two-way interaction between the policy interventions and corporate governance should be systematically synthesized to obtain insights into its consequences on sustainable industrial transformation.
Studies that use scenarios and foresight processes also highlight the unpredictability of future ESG trajectories. Choi and Cho (2025) define increasing demands on the adaptive governance models that address economic volatility, transparency issues and the changing social expectations. Such uncertainties demand adaptive, prospective ESG policies that can adapt to technological and regulatory transformations. Other distinguishing variables between traditional and electric vehicle companies involve the role of market and policy incentives, including laying emphasis on the hybrid and electric models in sustainability plans (Nuryakin et al., 2019; Helfaya and Bui, 2025).
Lastly, the existing literature is characterized by a significant level of heterogeneity in terms of how it is conducted, as different indicators, analytic models and assessments are used which provide incoherent conclusions (Zeng et al., 2020). To reduce the current knowledge gap, the systematic review should be conducted with a strong inclusion and exclusion list, the strictness of contextual disaggregation and critical analysis of the most important indicators of ESG. This kind of strategy will assist in clarifying the points of divergence and convergence, discovering synergistic avenues and finding policy levers that can hasten the transformation of the global automotive industry towards sustainability.
[bookmark: _Toc217953835]Research Aim
This study aims to systematically review and compare the environmental, social, and governance (ESG) practices of traditional automotive companies and electric vehicle manufacturers.
[bookmark: _Toc217953836]Research Objectives
i. To examine and compare the ESG practices of traditional automotive companies and electric vehicle (EV) companies.
ii. To identify the key drivers and barriers affecting the adoption and effectiveness of ESG practices in electric vehicle companies compared to traditional automotive firms.
iii. To investigate the impact of environmental, social, and governance (ESG) considerations on the financial performance of automotive companies
[bookmark: _Toc217953837]Research Questions
i. How do environmental, social, and governance (ESG) practices differ between traditional automotive companies and electric vehicle (EV) companies?
ii. What are the key drivers and barriers influencing the adoption and effectiveness of ESG practices in electric vehicle companies compared to traditional automotive firms?
iii. What is the impact of environmental, social, and governance (ESG) considerations on the financial performance of automotive companies?
[bookmark: _Toc217953838]Significance / Relevance of Study
The relevance of this research is presented by its methodical assessment of the differences in environmental, social and governance (ESG) activities between conventional automotive manufacturers and electric vehicle (EV) industries and offers understanding of the changing sustainability situation of the worldwide automotive industry. With the industry rapidly becoming more electrified and more exposed to regulatory and market scrutiny, ESG performance now stands as a decisive factor of corporate legitimacy, competitiveness, and resiliency in the long term (Veza et al., 2023). The systematic comparison of the strategies, drivers, and barriers affecting the adoption of ESG will help the study to understand the way in which firms can align their operations with the sustainability objectives and expectations of the global stakeholders. In the literature, the environmental performance is frequently studied separately, including the life cycle effects of EVs (Pipitone, Caltabellotta & Occhipinti, 2021; Zeng et al., 2020), but does not incorporate the social and governance aspects as much as needed. The gap in this review is bridged through the synthesis of evidence on workforce transformation, supply chain ethics, transparency of governance and influences of policies (Glova and Panko, 2025; Lu et al., 2025). Finally, it contributes to the development of knowledge regarding the role of ESG practices in defining the course of industrial change and sustainability shifts in the automotive sector.
[bookmark: _Toc217953839]Brief Research Methodology
 The research utilized a systematic review design to identify the similarities and differences in the environmental, social, and governance (ESG) activities of conventional car manufacturers and electric vehicle (EV) companies, giving a systematic analysis of sustainability patterns in the emerging automotive industry. The keywords in Scopus and Google Scholar that retrieved literature included, electric vehicles, traditional automotive, ESG practices, environmental sustainability, social responsibility, corporate governance, drivers, and barriers. Peer-reviewed journal articles, conference papers and viable reports published in English in the period 2015-2025 were used as inclusion criteria, excluding non-scholarly and irrelevant research. Based on the PRISMA principles (Page et al., 2021), duplicates were filtered, and the records were filtered by title, abstract, and full text to guarantee methodological rigour. A data extraction table summarised author details, study design, findings, and limitations so that systematical comparison was possible. The research questions were answered by conducting thematic Analysis and Narrative synthesis. Ethical issues were minimal in this context because we were working with secondary data, and integrity was observed by providing good reporting and correct referencing.
[bookmark: _Toc217953840]Structure of Rest of Project
The rest of this project is divided into four major chapters that altogether provide a systematic and consistent interpretation of the study. Chapter 2 contains a detailed literature review, including the critical analysis of major research areas and themes in the field. It also introduces the conceptual framework of the study and ends with a synthesis of reviewed literature. The 3rd chapter explains the research methodology including the philosophical assumptions, research design, and methods used. It also offers a justification of the data collection methods, ethical considerations and ends with postulations on the methodological coherence. The chapter 4 provides the findings, analysis and discussion presenting a summary of the reviewed evidence, a critical analysis of the results and discussion of the findings in connection with the existing literature. Finally, Chapter 5 is a summary of the research study and the conclusion drawn by the researcher in answering the research questions. It also makes practical and theoretical recommendations, talks about the constraints of the study and provides recommendations on future studies.
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[bookmark: _Toc217953842]Introduction
In this chapter, a review of the available literature concerning the environmental, social, and governance (ESG) practises in the automotive industry is provided with a special emphasis on comparing traditional internal combustion engine-focused manufacturers with electric vehicle (EV) ones. The rationale behind this review is to critically review important research areas, gaps and inconsistencies that can be identified and synthesise evidence to give a consistent picture of ESG adoption, drivers and barriers in the sector.
[bookmark: _Toc217953843]Research Areas / Topics
[bookmark: _Toc217953844]Definition of the Key Concepts
In order to be clear and create a consistency in this research, the following key concepts that are used in the research should be defined:
Environmental Practises: Measures undertaken by companies to minimise environmental impact such as energy efficiency, emission reduction, waste management, resource conservation, and sustainable product design (Pipitone, Caltabellotta & Occhipinti, 2021). 
Social Practises: Corporate practises that support the welfare of stakeholders, labour standards, community involvement, diversity and inclusion, employee growth, and human rights in the supply chains (Glova and Panko, 2025). 
Governance Practises: Mechanisms, policies and structures that sustain accountability, transparency, ethical decision-making, board performance, compliance and risk management in organisational functions (Lu et al., 2025).
ESG (Environmental, Social, and Governance): A comprehensive concept that assesses corporate performance and sustainability with regard to environmental stewardship, social responsibility, and the quality of governance, which tends to affect the investing decisions and stakeholders (Veza et al., 2023).
Conventional Automotive: The main products that the companies involved in this market do are design, production, and sale of vehicles that run on the internal combustion engine that use conventional fuel sources like petrol or diesel.
Electric Vehicle (EV): Cars that combine electric motors that are powered by a rechargeable battery as the main method of propulsion and are commonly marketed as a more eco-friendly and cleaner option compared to traditional cars.
Financial Performance: An indicator of the financial results of a company, such as profitability, revenue increase, return on assets/equity, cost-effective, and value creation over the long term, which is frequently used to assess the effectiveness of ESG practises in business performance.
[bookmark: _Toc217953845]Review of ESG-related Theoretical Frameworks
The modern state of the Environmental, Social, and Governance (ESG) models has emerged out of the existing sustainability and corporate social responsibility (CSR) theories, which are founded on the initial premise that the companies must engage in environmental stewardship, social wellbeing, and good governance in addition to profitability.
[image: ]
[bookmark: _Toc217952151][bookmark: _Toc217953735]Figure 2 Three-pillar model of sustainability (Elkington, 1998)
The theoretical foundation of ESG goes back to the triple bottom line model developed by Elkington (1998) that proposed the idea that companies ought to strike a balance between people, planet, and profit. Although qualitative and ethical responsibility was the focus of this model, ESG frameworks quantify these dimensions in form of measures that can be reviewed by investors, regulators, and stakeholders. In this way, ESG is no longer a voluntary but a data-driven accountability measure (Dathe et al., 2022).
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[bookmark: _Toc217952152][bookmark: _Toc217953736]Figure 3 Carroll’s four-step CSR pyramid (Dathe et al., 2024)
 CSR is one of the key factors in the conceptual foundations of ESG. The normative logic behind the adoption of sustainability and ethical practises by companies is presented by the pyramid of CSR created by Carroll (1979), where economic, legal, ethical, and philanthropic are distinguished. Subsequent developments, including the redefinition of the model by Carroll (2016) and a three-domain formulation by Schwartz and Carroll (2003), focused on overlapping domains and not hierarchical levels of responsibility. These frameworks are still applicable as they define how companies respond to the claims of stakeholders and bring a balance between the claims of compliance and voluntary ethical commitments. The model of strategic variation in the use of ESG initiatives among the different firms is further explained by Quazi and O’Brian (2000) two-dimensional model offering the dichotomy between broad and narrow CSR and a measure of perceived costs and perceived benefits.
Although they are conceptually sound, CSR frameworks are relatively criticised as normative and qualitative in that they do not provide stockholders with the standardised metrics. In comparison, ESG frameworks pay more attention to quantitative measures, such as carbon intensity, gender diversity ratios and the governance independence score, so that they can be compared and reliable across firms (Gupta, 2021). Such shift indicates an increasing interest in quantifiable sustainability performance as was observed in the international systems of ESG reporting, including the Global Reporting Initiative (GRI), Sustainability Accounting Standards Board (SASB), and systems consistent with the Sustainable Development Goals (SDGs) (United Nations, 2015). These mechanisms turn sustainability performance into an auditable performance and include it in the processes of capital allocation and risk assessment.
But this quantification presents new problems. Theorists have pointed to the conflicts between conceptual richness and clarity of operations: CSR focuses on motives, ethics, and engagement with stakeholders, whereas ESG tends to streamline it into checklists and ratings (Crane and Matten, 2016). The differences in methodology used by ESG rating agencies and poor data quality also complicate comparisons, which leads to the issue of greenwashing and bias in metrics (Dathe et al., 2022). The argument against the hierarchical CSR pyramid by Carroll (2016) addresses ESG as well, where companies can consider compliance as an adequate measure of their ethical or social commitments. Therefore, although ESG has greater tools of governance and accountabilities, it is likely to focus more on what can be measured than on what is significant.
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[bookmark: _Toc217952153][bookmark: _Toc217953737]Figure 4 The Sustainable Development Goals (SDGs) (United Nations, 2015)
The United Nations (2015) introduced the Sustainable Development Goals (SDGs) that have turned into an integrative approach that connects corporate ESG policies with the global sustainability goals. Most companies, including Siemens (2023) and Volkswagen (2023), currently position their ESG metrics as directly corresponding to the SDGs, thus showing their efforts in climate action, responsible consumption, and social equity. This connexion enhances the legitimacy of the ESG practises that integrate the reporting in the private sector with the goals of the policy in the public (UNDP, 2023).
Simply put, good ESR frameworks consist of a combination of normative advice of the CSR theory (what firms should do), integrative logic of the triple bottom line (how economic, environmental, and social objectives interact), and governance and reporting systems that turn sustainability performance into observable and investable. ESG is therefore not a substitute of CSR but an extension of the latter, a pragmatic implementation that turns the moral obligation into measurable effect and responsibility (Elkington, 1998; Carroll, 2016; Dathe et al., 2022).
[bookmark: _Toc217953846]ESG Frameworks and Reporting Standards
In the automotive sector, the concept of Environmental, Social, and Governance (ESG) reporting is a prominent aspect of corporate transparency that is necessitated by regulatory and compliance provisions, investor demands, as well as rising consumer values of sustainability (Arhinful, Mensah and Owusu-Sarfo, 2024; Chomachaei and Golmohammadi, 2023). Traditional internal combustion engine (ICE) producers and electric vehicle (EV) firms are all under scrutiny on the environmental footprint, supply chain operations, and governance (Glova and Panko, 2025; Zhao et al., 2025). ESG frameworks offer systematic methods through which businesses report performance, compare themselves with competitors in the industry, and commit themselves to sustainable and ethical business processes (Vijaya et al., 2024; Chen, 2024).
One of the most popular frameworks is the Global Reporting Initiative (GRI), which offers full-scale information on how to report on economic, environmental, and social impacts (Vijaya et al., 2024; Chandrasekaran, 2022). GRI standards are also commonly applied in the automotive industry to report the measurement of carbon emissions, energy use, waste management, labour practises, diversity, and community involvement (Guha et al., 2018; Pipitone, Caltabellotta and Occhipinti, 2021). Although GRI is widely applicable and can help address stakeholders, its comprehensive reporting framework may encourage businesses to focus only on positive results and minimise the adverse effects (Chandrasekaran, 2022; Chomachaei and Golmohammadi, 2023).
A complementary approach is offered by the Sustainability Accounting Standards Board (SASB), which believes in industry-specific metrics, based on financially material sustainability factors. In the case of automotive businesses, SASB standards focus on the efficiency of operations, fuel, battery safety, and regulatory, but especially in the case of EV manufacturers in relation to battery lifecycle management and sourcing of rare Earth materials (Choi and Cho, 2025; Yu et al., 2025). Despite its relevance to investors, and the fact that SASB is more materiality-driven, the social and governance aspects are not represented as well as in GRI (Glova and Panko, 2025).
Another valuable framework is the Task Force on Climate-related Financial Disclosures (TCFD), which is specifically devoted to the climate-related risks and opportunities. TCFD guidelines can be applied by auto companies when they report their governance models, their low-carbon transition strategies, a risk management process, and climate-related indicators (Alanazi, 2023; Komiyama and Fujii, 2015). EV manufacturers in this regard use the TCFD-aligned reporting to emphasize complying with the net-zero goals and the use of renewable energy (Veza et al., 2023; Zhao, 2025). Nevertheless, the fact that TCFD focuses on climate concerns first of all implies that other ESG-related issues will be addressed to a lesser extent (Chandrasekaran, 2022).
The UN Global Compact (UNGC) is a voluntary model that is based on human rights, labour standards, environmental stewardship, and anti-corruption principles. The major multinational automotive companies tend to use the UNGC principles to approach responsible supply chain management and ethical corporate behaviour (Helfaya and Bui, 2025; Thorat, Kumar and Sandhu, 2024). Although it is aspirational in nature, the UNGC is voluntary and narrative and has little to no mechanisms that could make it enforceable (Vijaya et al., 2024).
The implementation of ESG reporting varies among the traditional and electric vehicle manufacturers. Traditional car manufacturers have long been concerned with regulatory compliance, emission reporting, and energy efficiency, which is increasingly being supported with social and governance considerations, such as GRI and SASB (Kour et al., 2020; Glova and Panko, 2025). EV companies, on the other hand, tend to focus on climate-related disclosures and in the development of battery production and energy efficiency, making ESG communication the core strategy of investors and consumers (Choi and Cho, 2025; Zhao et al., 2024). However, smaller or newer EV companies might not have an extensive ESG reporting policy, which represents a promotion gap in the industry (Yu et al., 2025; Nuryakin et al., 2019).
A major challenge in ESG reporting in the automotive industry is the heterogeneity of reporting standards, data availability, and quality especially in long supply chains. The threat of greenwashing still also exists, and the companies might show the positive outcomes of sustainability and hide the negative ones. Moreover, the companies are being driven towards more standardisation and mandatory reporting by regulatory pressures, including the Corporate Sustainability Reporting Directive (CSRD) of the European Union. Comprehensively, although ESG frameworks offer systematic approaches to disclosure and stakeholder engagement, to achieve meaningful comparability and credibility, reporting standards should be harmonised, and an equal emphasis should be placed on the environmental, social, and governance performance.
[bookmark: _Hlk213691280][bookmark: _Toc217953847]Environmental Practices in the Automotive Industry
The automotive industry has been a key area of environmental practises to both regulators and corporate sustainability policies as societal and investor pressures increase on ensuring a reduction of climate change and environmental impact (Ha, 2019; Glova and Panko, 2025). Firms across the industry are implementing various programmes related to the minimization of greenhouse gas emissions, enhanced energy efficiency, better resource utilisation, and the incorporation of the principles of the circular economy into production and product life cycles (Guha et al., 2018; Pipitone, Caltabellotta and Occhipinti, 2021). These practises do not only deal with environmental responsibility, but also more and more affect corporate reputation, stakeholder engagement, and long-term financial performance (Chandrasekaran, 2022; Alanazi, 2023).
The concept of environmental practises in traditional automotive companies has long focused on fuel efficiency, tailpipe emissions, and adherence to more stringent regional and international regulations (Chomachaei and Golmohammadi, 2023; Kour et al., 2020). To comply with emission regulations in the market, manufacturers are having to invest in cleaner engine technologies, alternative fuels and minor gains in vehicle efficiency (Veza et al., 2023; Thorat, Kumar and Sandhu, 2024). The waste treatment and energy conservation within manufacturing facilities are also rather important, yet numerous conventional companies struggle to update the structure to comply with contemporary sustainability standards (Chandrasekaran, 2022; Glova and Panko, 2025). Resource management may also be broadened to supply chain management and especially in the sourcing of steel, aluminium, and other raw material although monitoring and reporting at Tier 2 and Tier 3 supplier levels may not be consistent (Arhinful, Mensah and Owusu-Sarfo, 2024; Chen, 2024). Although these practices reflect a wish to be environmentally compliant, opponents claim that the traditional car firms have been less swift to embrace systemic changes to be net-zero (Chimachaei and Golmohammadi, 2023; Glova and Panko, 2025).
In their turn, EV firms are naturally better poised to prioritise environmental sustainability, and zero tailpipe emissions are one of the cornerstones (Komiyama and Fujii, 2015; Zeng et al., 2020). In addition to vehicle emissions, EV producers pay attention to the overall environmental footprint of manufacturing, especially battery manufacturing, to consume a lot of energy and use such precious materials as lithium, cobalt, and nickel (Choi and Cho, 2025; Yu et al., 2025). The most popular EV companies use strategies to enhance the life cycle of the battery, increase recycling, and obtain materials in a responsible manner (Zhao et al., 2025; Zhao et al., 2024). The EV environmental strategies are becoming more and more integrated with renewable energy in the manufacturing plants, supply chain decarbonisation, and design to be circular (Alanazi, 2023; Lu et al., 2025). Nevertheless, the sector is experiencing a growing level of scrutiny in terms of environmental footprint of extracting raw materials, battery disposal, and sourcing of conflict minerals, making it clear that EVs are not free of environmental issues (Veza et al., 2023; Ha, 2019).
In comparison, the traditional automotive companies frequently show gradual shifts in environmental performance within the existing production paradigm, where EV companies tend to work in the direction of radical changes that would decarbonise the product and operations (Pipitone, Caltabellotta and Occhipinti, 2021; Choi and Cho, 2025). However, the regulatory pressure, investor requirements and the changed preferences of consumers are leading to the convergence of both segments in some areas that include energy-efficient manufacturing, emissions reporting and sustainable supply chain management (Glova and Panko, 2025; Thorat, Kumar and Sandhu, 2024). The establishment of cutting-edge technologies, including energy-efficient production, use of renewable energy, and lifecycle assessment tools, is already a visible attribute in the industry, but it is implemented in a significantly different manner, based on the size of a company, the place where it is, and strategic priorities (Guha et al., 2018; Pipitone, Caltabellotta and Occhipinti, 2021).
[bookmark: _Toc217953848]Social Practices in the Automotive Industry
Social practises in the automotive business subject are a wide spectrum of initiatives that foster employee welfare, diversity and inclusion, community involvement, and ethical labour practises through the intricate international supply chains (Vijaya et al., 2024; Chandrasekaran, 2022). Since the sector is large and depends on both skilled and unskilled labour, social responsibility is currently a pivotal element of corporate ESG strategies, thereby affecting brand reputation, regulatory compliance, and stakeholder trust (Glova and Panko, 2025; Nuryakin et al., 2019). Better social practises are beneficial to not only meet ethical requirements but also lead to organisational resilience, innovation and sustainability (Yu et al., 2025; Thorat, Kumar and Sandhu, 2024).
Traditional car manufacturers have traditionally paid attention to occupational health and safety, training of their workers, and employee involvement in social activities (Chandrasekaran, 2022; Kour et al., 2020). Formal health and safety measures are used in large manufacturers to reduce the risks faced in the workplace, especially in assembly plants and production facilities, and human resource programmes are focused on skills development, career advancement, and retention (Glova and Panko, 2025; Chen, 2024). The efforts of diversity and inclusion are slowly becoming more visible, especially under the pressure of mass-media attention and regulatory pressure; yet, traditionally, the industry has struggled to balance the representation of women and their representation in senior leadership positions (Arhinful, Mensah and Owusu-Sarfo, 2024; Chomachaei and Golmohammadi, 2023). In addition to the workforce, conventional automotive companies participate in community outreach programmes, such as local hiring, charitable associations with partners and sponsorship of community education, which demonstrate social impact beyond the corporate boundary (Veza et al., 2023; Pipitone, Caltabellotto and Occhipinti, 2021). Another important social aspect that warrants attention is supply chain management: these companies should provide a guarantee of ethical labour behaviour of suppliers; moreover, they should make sure that the labour standards in the area are not lower than those in other regions (Vijaya et al., 2024; Zhao et al., 2025).
Although electric vehicle companies have similar social concerns, they tend to be more comprehensive in their approach to workforce and community engagement (Choi and Cho, 2025; Yu et al., 2025). Since they are a smaller company and have a younger corporate culture, a significant portion of EV manufacturers focus on innovation-driven talent management, inclusivity, and corporate culture as the key aspects of their social strategy (Thorat, Kumar and Sandhu, 2024; Zhao, 2025). The most popular include employee well-being programmes, flexible working hours, and ongoing learning opportunities that are meant to attract and keep highly skilled personnel in an industry full of competition (Yu et al., 2025; Nuryakin et al., 2019). The suppliers of battery material to EV companies are another aspect that is gaining more interest among the companies to combat the possible human rights violations, child labour, and unsafe working conditions (Choi and Cho, 2025; Zhao et al., 2025). Community activities can also be consistent with more general environmental and sustainability goals, such as programs supporting STEM education, renewable energy education, and local economic growth (Lu et al., 2025; Veza et al., 2023).
In comparative terms, however, the traditional automotive firms tend to have more established yet compliance-driven social practises, whereas the EV makers incorporate the social aspect into their core business strategy and culture (Chandrasekaran, 2022; Glova and Panko, 2025). Although the issues of labour practises of the supply chain are similar in both industries, EV companies are frequently scrutinised more because of the highly active extraction of minerals to create batteries (Komiyama and Fujii, 2015; Zeng et al., 2020). Formal reporting and monitoring are also increasingly used throughout the sector, which adapts frameworks like Global Reporting Initiative (GRI) and UN Global Compact principles to reveal social performance and communicate its intentions to stakeholders (Vijaya et al., 2024; Helfaya and Bui, 2025).
[bookmark: _Toc217953849]Governance Practices in the Automotive Industry
The automotive industry is a primary source of corporate accountability, transparency, and ethical decision-making by the governance practises that directly affect investor confidence, regulatory compliance, and corporate reputation in general (Arhinful, Mensah and Owusu-Sarfo, 2024; Glova and Panko, 2025). Effective governance frameworks allow firms to address risks (such as those related to environmental and social duty) and continue to be in line with the expectations of stakeholders in a highly globalised sector that is as capital-intensive as it is (Vijaya et al., 2024; Chen, 2024). The governance practises include board composition, executive control, risk management, anti-corruption, and reporting transparency, which are becoming more considered as a part of ESG evaluations (Helfaya and Bui, 2025; Zhao et al., 2025).
Within conventional automotive corporations such as Toyota, Ford, and Volkswagen, the practise of governance is usually well-established and formalised, as decades of operational maturity and regulatory oversight (Chomachaei and Golmohammadi, 2023; Glova and Panko, 2025). An illustrative case of Toyota, the company has a distinct division between its supervisory and executive board, with a critical focus on risk management, adherence, and long-term strategic planning (Zhao, 2025; Chen, 2024). Ford has introduced elaborate governance procedures, such as sustainability-based executive compensation, audit committees, and risk control measures that mitigate environmental, operational, and financial risks (Glova and Panko, 2025; Kour et al., 2020). Following the emissions scandals, Volkswagen has intensified its governance practises, establishing additional independent oversight of the board, increasing compliance schemes, and improving upon reporting transparency to revive trust among the stakeholders (Chomachaei and Golmohammadi, 2023; Chandrasekaran, 2022). Within these businesses, the emerging practise of governance mechanisms is becoming more and more tightly coupled with ESG reporting as part of the understanding that ethical leadership and corporate responsibility are the key to long-term competitive advantage and reputational integrity (Vijaya et al., 2024; Helfaya and Bui, 2025).
A somewhat different strategy of governance can be observed in the case of electric vehicle companies, such as Tesla, Rivian, and NIO, which are often influenced by the youthfulness of their organisational structures and high-growth trajectories (Choi and Cho, 2025; Yu et al., 2025). Although a corporation that is innovative in its approach to corporate strategy, product development, Tesla has undergone criticism on matters of independence of the board and decision-making by the executive, pointing to the issues of balancing entrepreneurial agility and strong governance (Zhao, 2025; Thorat, Kumar and Sandhu, 2024). As it expands, Rivian has been investing in organised risk management systems, ESG management boards, and reporting frameworks that help to reassure investors and stakeholders (Yu et al., 2025; Zhao et al., 2024). NIO, one of the largest Chinese EV producers, balances the conventional approaches to governance with a novel sustainability management, incorporating ESG-related concerns into the decision-making and reporting procedures at the board level to meet the expectations of the global investors (Choi and Cho, 2025; Zhao et al., 2024).
The overall automotive sector is trending towards increased normatisation and reporting of governance activities, commonly informed by frameworks like the GRI, SASB and UN Global Compact, and focusing on board diversity, ethical control and risk management in line with the environmental and social goals.
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[bookmark: _Toc217953738]Figure 5 Conceptual Framework of the Drivers, Barriers and Impact of ESG Adoption in the Automotive Industry (Adapted from the Literature Review)
[bookmark: _Toc217953851]Conclusion of Chapter
To conclude, the use of Environmental, Social and Governance practises (ESG) within the automotive industry is a product of increasing convergence of regulatory pressure, investor expectations and consumer demand and is the need to conduct business responsibly and in ways that are environmentally sustainable and ethical. The conventional automotive companies have mostly worked on incremental changes within the existing production and governance structures, emphasising environmental emissions, workforce safety and compliance-related social programmes. Manufacturers of electric vehicles, conversely, are using ESG as a competitive advantage by seeking radical solutions in decarbonisation, supply chain accountability, and workforce and governance practises that are driven by innovation. 
[bookmark: _Toc217953852]CHAPTER 3: RESEARCH METHODOLOGY 
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This chapter describes the research design that was used to carry out a systematic review of environmental, social, and governance (ESG) practises among traditional automotive and electric vehicle (EV) companies. It gives the research philosophies and assumptions that inform the study. The chapter provides the information about the process of data collection and synthesis. Lastly, ethical considerations applicable to the review are discussed and it offers a complete guideline when considering reliability and validity of the findings.
[bookmark: _Toc217953854]Research Philosophies and Assumptions
The philosophy of research gives the underlying assumptions regarding the nature of knowledge and how it may be obtained and makes methodological choices (Tsang, 2016). A number of philosophies are normally thought of and they are: positivism, interpretivism, pragmatism and critical realism. Positivism presupposes reality objectivity and measurement that can be commonly linked to hypothesis testing and quantitative analysis (Tsang, 2016). In comparison, interpretivism focuses on how participants perceive social phenomenon and recognises that reality is subjective, socially constructed (Cooper, 1984; Boland, Cherry and Dickson, 2017). Pragmatism is centred on practicality and applies the approaches that are most appropriate to respond to the research questions, and in many cases involves the combination of qualitative and quantitative methods (Gough, Oliver and Thomas, 2017). Critical realism acknowledges that there exists an external reality, but its knowledge is subject to the interpretation of social structures (Tsang, 2016).
In this systematic review, interpretivism will be the most suitable philosophy. The reason is that the study aims at synthesising qualitative information within existing literature to examine traditional automotive and electric vehicle companies environmental, social, and governance practises. Interpretivism is more permissive to understand practises, context-specific practises, and the position of stakeholders in detail without presupposing a one-dimensional reality (Foster and Jewell, 2017; Shaheen et al., 2023). This is consistent with the aim of the study critically to appraise and thematically synthesise the data in question instead of engaging in statistical generalisations (Afifi, Stryhn and Sánchez, 2023).
The research presupposes that ESG practises are not common to every organisational setting and that current literature forms useful information regarding the forces and obstacles that can affect ESG practises. Knowledge is, consequently, built based on the cautious interpretation and synthesis of numerous qualitative sources, which allows developing a sophisticated view of ESG dynamics in the automotive industry (Page et al., 2021; Gusenbauer and Gauster, 2024).
[bookmark: _Toc217953855]Research Design
Research design is defined as the general plan and approach that will direct the collection, analysis, and interpretation of data in a study and provide the research questions are answered (Gough, Oliver and Thomas, 2017). A systematic review design has been implemented in the framework of this research, which explores environmental, social, and governance (ESG) activities conducted by the traditional automotive and electric vehicle corporations. Systematic reviews are a systematic and transparent method of finding, assessing, and integrating existing evidence, which enables the researcher to produce meaningful information without primary data collection (Boland, Cherry and Dickson, 2017; Higgins and Green, 2019).
A systematic review is a good decision to make due to various reasons. First, it allows combining results of various studies, demonstrating the patterns, trends, and gaps in the ESG practises in various organisational settings (Cooper, 1984; Afifi, Stryhn and Sánchez, 2023). Second, this design allows achieving methodological rigour and reproducibility by using well-indicated search strategies, inclusion criteria, and quality appraisal procedures (Page et al., 2021). Lastly, it can be used to qualitatively synthesise complex and heterogeneous data, which is especially appropriate when it comes to comprehending multidimensional aspects of ESG practises within both traditional automotive and electric vehicle industries (Shaheen et al., 2023; Foster and Jewell, 2017).
[bookmark: _Toc217953856]Research Approaches & Rationale
Research methods dictate the interpretation and correspondence of data with theoretical concepts. Three approaches are generally debated: deductive, inductive and abductive reasoning. Deductive research is based on the theories or hypotheses that are already known and is used to test them with empirical data, trying to prove or reject the propositions of a theory (Tsang, 2016). Conversely, inductive research develops theory out of observed data, thus enabling patterns and other insights to emerge without preconceived notions (Cooper, 1984; Boland, Cherry and Dickson, 2017). Abductive reasoning is a blend of the two, reiterating between theory and evidence to form the most plausible explanations to observed phenomena (Gough, Oliver & Thomas, 2017).
An abductive approach has been used in this research. The study explores ESG initiatives in conventional automotive and electric vehicle firms and aims to evaluate how the results relate to the existing frameworks, including the Triple Bottom Line (Elkington, 1998), the Pyramid of CSR developed by Carroll (Carroll, 1979; Carroll, 2016), the Three-Domain CSR Approach by Schwartz and Carroll (Schwartz and Carroll, 2003), Two-Dimensional CSR Model by Quazi and O’Brien (Quazi and O’B The abductive approach will enable the research to decode the trends in the literature, and at the same time assess the validity of these theoretical approaches confirming, extending or refuting them. This method is especially suitable to synthesise qualitative evidence, allowing to gain a critical perception of ESG practises in a variety of organisational settings (Shaheen et al., 2023; Afifi, Stryhn and Sánchez, 2023).
[bookmark: _Toc217953857]Data Collection Methods
The broad classification of methods of data collection in research is primary, secondary and mixed methods. Primary data collection refers to the act of collecting primary data directly working with research participants by means of surveys, interviews, observations, or experiments to give first hand information about the subject of research (Boland, Cherry and Dickson, 2017). Secondary data collection, in turn, makes use of the data available, including academic journals, industry reports, company disclosures, and publicly available datasets in order to analyse the patterns, trends, and relationships without gathering the new data (Gusenbauer and Gauster, 2024; Afifi, Stryhn and Sánchez, 2023). Mixed methods are a blend between primary and secondary data collection and entail a more detailed insight into a research issue, blending the qualitative and quantitative information (Gough, Oliver and Thomas, 2017).
This research will follow a secondary data collection strategy and a systematic review of evidence related to the previously published studies about environmental, social, and governance (ESG) practises in classic automotive and electric vehicle firms. The study also conducts a thorough and methodologically robust analysis of existing literature by relying on secondary sources to critically assess the ESG practises within the organisational contexts without necessarily requiring primary data collection. The qualitative synthesis of complex and heterogeneous data is supported by this approach, which correlates with the research objectives and interpretivist philosophy (Page et al., 2021; Shaheen et al., 2023).
[bookmark: _Toc217953858]Source of Data and Search Strategy
In this research, Scopus, a highly regarded and multidisciplinary bibliographic database that is well known in its comprehensive coverage of peer-reviewed literature, quality indexing, and strong citation tracking features, was selected as a source of data in the study, especially regarding the subject of environmental, social, and governance (ESG) practises in the automotive industry. Scopus has been chosen because it offers recent scholarly articles, such as open-access studies, and has sophisticated search features, which enable one to use keywords, Boolean operators, and philtres to find the appropriate literature. The database was searched systematically with custom search strings that included a combination of terms associated with ESG, corporate social responsibility, traditional and electric vehicle companies, financial performance, and specific keywords that were drivers, barriers, and factors of adoption. Document type, language, year of publishing, and open-access status philtres were used to guarantee the relevance and quality of retrieved studies. The detailed search query, philtres used, and the result numbers are given in Appendix 1 which records the step by step procedure used in identifying the body of literature used in this study.
[bookmark: _Toc217953859]Study Selection, Screening, and Inclusion
Study selection and screening were carried out in a systematic manner to ensure that irrelevant and low-quality studies could not be included in the review. This was performed using the PRISMA (Preferred Reporting Items to Systematic Reviews and Meta-Analyses) framework that involves transparency and reproducibility in the identification, screening, and inclusion of studies (Page et al., 2021). Chapter 4 provides the entire PRISMA flow diagram and table.
First, all the retrieved records were filtered on the title and abstract level to eliminate those studies that obviously did not fit the inclusion criteria, including studies that were not in the automotive industry, studies that were not ESG-related, or studies that did not have financial performance results. Those that survived this first screening were then subject to full-text examination, where an article by article was analyzed according to the inclusion/exclusion criteria. This step was necessary to guarantee that only articles that contained overall and useful information about ESG practises in both conventional and electric vehicles manufacturers were taken into consideration.
The PRISMA-facilitated structured approach increases the methodological rigour of the review and minimises selection bias and gives a clear explanation of why every study was included or excluded, helping to support a strong qualitative synthesis of the results (Afifi, Stryhn and Sánchez, 2023; Shaheen et al., 2023).
[bookmark: _Toc217953860]Quality Appraisal of the Included Articles
A quality appraisal process was enforced to achieve the reliability, validity, and the quality of the studies to be used in the systematic review. This was done using the Critical Appraisal Skills Programme (CASP) tools, which involve the use of standardised checklists to critically assess the methodological rigour and trustworthiness of various types of research (Boland, Cherry and Dickson, 2017; Shaheen et al., 2023).
The study design of each article applied different types of CASP checklists. To evaluate clarity of aims, suitability of methodology, research design, data collection methods, ethical issues taken into account and strength of findings, the CASP Qualitative Checklist was utilised in the case of qualitative studies. In the case of cohort or cross-sectional studies, the corresponding checklists of CASP considered the aspects of sampling, exposure and outcome measures, confounding variables and statistics. In the case of mixed-methods or review studies, the CASP Systematic Review Checklist was used to assess search strategy, inclusion criteria, data synthesis and transparency of reporting.
The appraisal process included rating each of the criteria and a general evaluation of the study quality. Research that did not pass the minimum quality standards were dropped in order to preserve the integrity of the review. All the studies that are included in the study are displayed in a detailed table with the quality appraisal outcomes in the Appendix 2, which evidences transparency and qualitative synthesis credibility (Afifi, Stryhn and Sánchez, 2023; Foster and Jewell, 2017).
[bookmark: _Toc217953861]Data Extraction and Synthesis
In this systematic review, data extraction was done through a well-structured table, which was created to serve as a way of capturing all the pertinent information in the studies included. Chapter 4, Table 1: Summary of the Included Articles (N = 50) is an extraction table that captures the major details including the author(s), the year of publication, the study title, the methodology (including study design, sample characteristics, and analysis methods), and the key themes with respect to the research questions. This method guarantees the similarity in the similar information in all studies and provides the possibility to compare results in a systematic way (Afifi, Stryhn and Sánchez, 2023; Boland, Cherry and Dickson, 2017).
After extraction, a synthesis of data was done through a combination of thematic analysis and narrative synthesis. Thematic analysis made it possible to outline common patterns, trends, and themes associated with ESG practises, drivers, barriers, and financial performance of conventional automotive companies and the electric vehicle companies. The themes were arranged in a table format to be clear and transparent. This was complemented by narrative synthesis, which offered a textual understanding of the results in detail, pointing to the relationships between studies, the conditions of contextual influence, and the applicability of results to the existing theoretical models, including the Triple Bottom Line and CSR models (Page et al., 2021; Shaheen et al., 2023). Such a two-pronged strategy guarantees the breadth and depth of the literature are both taken care of and this justifies a thorough and quality qualitative analysis.
[bookmark: _Toc217953862]Ethical Considerations
The ethical considerations of the research usually entail the principles of protecting the subjects, maintaining integrity, and the transparency of data collection, analysis, and reporting. In primary research, it involves informed consent, protection of participant confidentiality, and minimisation of possible harm (UWTSD, 2022).
These considerations are not directly applicable in this research study since it is a secondary research work based on entirely publicly available information in peer-reviewed journal articles. None of the primary data were collected with human participants and thus the concern of consent or confidentiality does not apply.
Even though primary data is not used, systematic reviews still need ethical diligence as a way of guaranteeing integrity and reliability. It involves proper reporting of search methods, use of inclusion and exclusion criteria, making critical evaluations, plagiarising, and clearly synthesising results (Suri, 2020; Wager and Wiffen, 2011). These practises were carried out in the course of reviewing the ethical practises. By complying with such standards, the research will make the synthesis of ESG practises between traditional automotive and electric vehicle companies credible, reproducible, and ethical (Afifi, Stryhn and Sánchez, 2023; Shaheen et al., 2023).
[bookmark: _Toc217953863]Conclusion
The chapter has described the methodology followed in the systematic review, including research philosophy, design, approach, and data collection methods. It has described the systematic search strategy, inclusion criteria, exclusion criteria, selection and screening of studies, quality appraisal and extractions and synthesis of data. Specific ethical issues of systematic reviews were also considered. Together, these methodological processes offer a rigorous, transparent and replicable system, which ensures that the review is able to capture and synthesise evidence about ESG practises in conventional automotive and electric vehicle organisations, and therefore, support the objectives and analysis of this study.

[bookmark: _Toc217953864]CHAPTER 4: FINDINGS, ANALYSIS AND DISCUSSION
[bookmark: _Toc217953865]Introduction
Chapter 4 contains the findings, analysis and discussion of the reviewed literature. It starts with a PRISMA graph addressing the process of selecting the studies covered in the work, then a summary of the 50 articles that were included in the review. A thematic and narrative synthesis of the major findings is then presented in the chapter and finally a comprehensive discussion that interprets the findings against research questions is provided.
[bookmark: _Toc217953866]Summary of the Search Results and Quality Assessment
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[bookmark: _Toc217952154][bookmark: _Toc217953739]Figure 6 PRISMA Flow Diagram of the Article Selection (Author)
The PRISMA flow diagram is the summary of the selection of studies to be included in this review. In the first step, 674 articles were found in Scopus, and 241 of them were duplicates, which is why 433 articles remained on the title and abstract screening list. In this step, 332 records were eliminated because they did not fit the inclusion criteria, and 101 reports were requested to be retrieved. Only 88 full-text articles were accessed to determine their eligibility because 13 of them could not be located. Among them, 38 were excluded because they did not discuss ESG (n = 8), did not analyse ESG drivers or barriers (n = 6), did not examine ESG-financial performance relationships (n = 7), had non-empirical methodologies (n = 11), or were a review or opinion article (n = 6). In the end, 50 studies were included in the review as they met the inclusion criteria.
The quality evaluation of the studies included as described in Appendix 2 shows that out of the 50 articles, 21 were high quality and 29 were medium quality and none were low quality. The evidence in this distribution implies that most of the evidence was credible and contributes to the strength of the review findings and areas to improve methodological rigour.
[bookmark: _Toc217953867]Summary of Findings from the Included Articles
The Index, author(s), title, methodology and key findings of the 50 studies used in this review are shown in Table 1. This list is a summary of the research designs and key findings of both traditional and electric cars manufacturers, where the environmental, social, and governance (ESG) practises, drivers of adoption, its barriers, and financial performance differences are noted.
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[bookmark: _Toc217952155]Table 1: Summary of the Included Articles (N = 50)
	ID
	Author(s)
	Title
	Methodology
	Findings

	1
	Aaldering, Leker and Song (2019)
	Competition or collaboration? – Analysis of technological knowledge ecosystem within the field of alternative powertrain systems: A patent-based approach
	Patent-based social network analysis & link prediction
	BEVs, HEVs, FCEVs form cooperative tech ecosystem; R&D drives cleaner mobility; innovation/tech drivers vs ICE highlighted

	2
	Ahmad, Khalil and Rehman (2023)
	Impact of environmental performance of automobile companies on their sustainable financial performance
	Regression on 11 auto firms’ annual reports (2013–2022)
	Environmental performance positively affects sustainable financial performance

	3
	Arhinful, Mensah & Owusu-Sarfo (2024)
	Board governance and ESG performance in Tokyo stock exchange-listed automobile companies: An empirical analysis
	Random/fixed effects & two-step GMM on 32 firms (2005–2021)
	Board characteristics impact ESG: gender/meetings negative/insignificant; size, education, independence positive

	4
	Asghar, Patni and Menon (2025)
	Beyond adoption: examining zero-emission vehicle usage with an MDCEV model approach
	MDCEV modelling using 2019 California Vehicle Survey
	EV adoption influenced by income, education, pro-tech attitude, household, spatial factors; social/behavioural drivers identified

	5
	Boretti (2019)
	Electric vehicles with small batteries and high-efficiency on-board electricity production
	Technical assessment of PHEVs & BEVs with small batteries
	Small-battery BEVs economically/environmentally superior until renewables/infrastructure improve; tech & infrastructure drivers noted

	6
	Boroujerdi et al. (2025)
	Transitioning Australia's land freight transport: Competition of fuel cell electric, battery electric, and internal combustion engine vehicles
	Freight transport model with time, refuelling, energy, scenarios (Australia)
	BEVs dominate light commercial vehicles; FCEVs dominate trucks; policy/technology affect emissions; infrastructure needs differ

	7
	Catacutan et al. (2024)
	Corporate Social Responsibility and Financial Performance of Automotive Companies: A Basis for Corporate Social Responsibility Framework
	Survey of managers; descriptive stats & correlations for CSR & financials
	High CSR engagement in environment/ethics/philanthropy; weak correlation with financial performance

	8
	Chandrasekaran (2022)
	Does Corporate Social Responsibility Fuel Firm Performance? Evidence from the Asian Automotive Sector
	Panel regression (fixed/random effects) on Thomson Reuters sample
	CSR improves firm performance; E, S, G components all positive

	9
	Chen (2024)
	The Impact of ESG Performance on Corporate’s Financial Performance: Evidence from China’s Automobile Manufacturing Industry
	ESG ratings (2017–2024) vs financial performance (profitability, solvency, etc.)
	ESG investment may lower short-term performance; long-term benefits evident; social & governance positive; environmental mixed

	10
	Choi & Cho (2025)
	A scenario-based approach to using electric vehicle batteries in virtual power plants: Insights from environmental, social, and governance and Monte Carlo simulations
	Mixed-method: scenario planning & Monte Carlo integrating ESG
	Key uncertainties: E value volatility, S employment, G transparency; scenario-based ESG strategies proposed

	11
	Chomachaei & Golmohammadi (2023)
	The impact of the stringency of environmental policy on a firm’s financial performance: an empirical study of European automobile manufacturers
	Cross-country panel (71 firms, 2010–2019); fixed effects & GMM
	Strict environmental policy: short-term negative, long-term positive effect on finances

	12
	Dincă, Vezeteu and Dincă (2022)
	The relationship between ESG and firm value: Case study of the automotive industry
	SEM with CLPM on ESG & financial data of 131 firms (2015–2020)
	ESG impact on firm value mixed and time-variant; environmental, social, governance effects inconsistent

	13
	Dolan, Wallington and Anderson (2024)
	Large Decreases in Tailpipe Criteria Pollutant Emissions from the U.S. Light-Duty Vehicle Fleet Expected in 2020–2040
	U.S. EPA MOVES3 emissions modelling for ICEVs & BEVs
	BEV introduction reduces CO, NOx, HC, PM2.5, CO2; environmental ESG benefits demonstrated

	14
	Fu et al. (2023)
	The influence of the attributes of electric vehicles on brand image, consumer attitude, and purchase intention: Focusing on the moderating effects of ESG management
	Chinese consumer survey; multiple regression with mediation/moderation
	Functionality, economy, design, safety affect purchase via brand image; ESG moderates functionality–brand link

	15
	Fulton (2020)
	A publicly available simulation of battery electric, hybrid electric, and gas-powered vehicles
	User-driven simulation comparing BEVs, HEVs, ICEVs costs
	Solar charging reduces CO2; BEVs/PHEVs break-even early vs ICEVs; environmental & financial drivers noted

	16
	Gan et al. (2021)
	Provincial greenhouse gas emissions of gasoline and plug-in electric vehicles in China: Comparison from the consumption-based electricity perspective
	Well-to-wheel GHG analysis for PEVs & ICEVs in China
	GHG emissions vary regionally with electricity mix; policy/grid development crucial for EV adoption

	17
	Gao et al. (2025)
	ESG greenwashing behaviour in the electric vehicle supply chain: Insights from evolutionary game theory
	Evolutionary game theory for NEV suppliers, manufacturers & regulators
	NEV supply chain ESG evolves: early greenwashing → mature proactive ESG; regulation/incentives key

	18
	Glova & Panko (2025)
	The effects of environmental, social, and governance factors on financial performance and market valuation in the European automotive industry
	Panel regression (GMM) on 60 automotive firms (2011–2022)
	Social factors improve ROA; environmental weakly negative; governance insignificant; Tobin’s Q mixed

	19
	Golebiewski et al. (2025)
	Comparative assessment of carbon dioxide emissions from ICEVs, PHEVs, BEVs, and FCEVs in Poland 2025–2040
	Life cycle assessment of CO2 emissions across vehicle types
	FCEVs most environmentally friendly; PHEVs least; environmental impact differences support ESG considerations

	20
	Guha et al. (2018)
	Indices to determine the environmental and economic impact of using an electric vehicle over gasoline or hybrid vehicles on a regional basis
	Environmental & economic impact indices based on emissions & efficiency
	EV benefits vary by region; not universally zero-emission

	21
	Guzmán et al. (2022)
	On the source of metals and the environmental sustainability of BEVs versus ICEVs: The lithium production case study
	Environmental footprint analysis: metals, manufacturing, use
	BEVs’ environmental footprint varies with metal sourcing; ICEVs may outperform in manufacturing, but BEVs emit less CO₂ over life; ESG implications highlighted

	22
	Ha (2019)
	Comparative environmental impacts of Internal Combustion Engine Vehicles with Hybrid Vehicles and Electric Vehicles in China—Based on Life Cycle Assessment
	LCA using GaBi6 & CML2001; BYD vehicle comparison
	EVs have lower ADP, GWP, ODP than ICEVs/hybrids; higher impacts in AP, EP, FAETP, MAETP, POCP

	23
	Helfaya & Bui (2025)
	Pursuing a corporate sustainable identity: Green governance strategy, hybrid vehicle development, knowledge and sustainability performance
	Survey on automotive governance using social identity theory & SDGs
	Strong GGS prioritises hybrid production; SDG 11 & 13 often neglected

	24
	Joshi, Sharma and Baral (2022)
	Comparative life cycle assessment of conventional combustion engine vehicle, battery electric vehicle and fuel cell electric vehicle in Nepal
	Cradle-to-grave LCA of ICEV, BEV, FCEV with electricity scenarios
	BEVs & FCEVs emit less GHG than ICEVs; renewable electricity reduces upstream emissions; environmental ESG driver noted

	25
	Keegan, Nelendran and Oluwafemi (2024)
	Modeling and Simulation of Hybrid Electric Vehicles for Sustainable Transportation: Insights into Fuel Savings and Emissions Reduction
	MATLAB/Simulink & ADVISOR simulations of HEV configurations
	HEVs reduce fuel use & emissions; Parallel HEVs efficient with fewer batteries, Series HEVs perform better but need more modules; environmental driver of adoption

	26
	Khan et al. (2024)
	Driving change: the influence of female directors on ESG performance in the automotive industry
	Panel analysis of 50 firms (2002–2022) on female directors & ESG
	Female board proportion positively relates to ESG; no lag effect observed

	27
	Kim et al. (2016)
	Life Cycle Water Use of Ford Focus Gasoline and Ford Focus Electric Vehicles
	Cradle-to-grave LCA of water use for ICEV & BEV
	BEVs have higher water withdrawal; fuel/electricity dominate water use; highlights ESG trade-offs vs ICEVs

	28
	Kim, Im and Gim (2025)
	The Impact of ESG Management by Automobile Companies on Consumer Purchase Intention
	Korean consumer survey; PLS-SEM on brand, quality, trust mediation
	Governance & social responsibility enhance trust/brand value → purchase intention; environmental initiatives less direct; governance/social outweigh functional quality

	29
	Komiyama & Fujii (2015)
	Assessment of energy saving and CO₂ mitigation potential of electric vehicles and plug‐in hybrid vehicles under Japan’s power generation mix
	Energy system model: generation mix, vehicle penetration, EV/PHEV charging
	Large EV penetration reduces petroleum use & CO₂; reductions depend on nuclear power share

	30
	Kour et al. (2020)
	Impact of Green Practices on the Financial Performance: A Study of Indian Automobile Companies
	SEM analysis of 285 supply managers’ survey data
	Integrated management, eco-design, technology, green marketing boost financial performance; pollution prevention & customer-focused practices less effective

	31
	Liu et al. (2018)
	Critical issues of energy efficient and new energy vehicles development in China
	Literature & technology review of vehicle types in China
	ICE simplification via electric integration; BEVs face scaling challenges; hybrids are transitional; FCEVs expected post-2025; tech adoption paths differ between ICE & NEVs

	32
	Lu et al. (2025)
	A new integrated approach for evaluating sustainable development in the electric vehicle sector
	Data envelopment analysis, bootstrapped regression & ML (CART, RF, XGBoost)
	Charging sector most efficient; battery least; governance & environmental management improve operations & market outcomes

	33
	Nuryakin et al. (2019)
	Socioeconomic impacts and consumer preferences analysis of electrified vehicle in Indonesia
	User survey & simulation of policy scenarios
	Strong incentives needed; PHEVs viable entry; balanced EV mix effective; policy shifts crucial

	34
	Olabi et al. (2022)
	Battery electric vehicles: Progress, power electronic converters, strengths, weaknesses, opportunities, and threats
	SWOT & technical review of BEV tech & power electronics
	BEV tech strengths/weaknesses highlighted; ESG improvement opportunities & adoption barriers identified

	35
	Pillay, Brent and Musango (2019)
	Affordability of battery electric vehicles based on disposable income and the impact on provincial residential electricity requirements in South Africa
	System dynamics modelling (E-StratBEV)
	BEV adoption limited by price/income; coal-heavy grids reduce environmental benefit; economic & infrastructure barriers noted

	36
	Pipitone, Caltabellotta & Occhipinti (2021)
	A life cycle environmental impact comparison between traditional, hybrid, and electric vehicles in the European context
	LCA across impact categories, electricity mixes, mileage scenarios
	BEVs ~60% lower global warming than ICEVs; double acidification/particulates; HEVs balanced; battery raises resource concerns

	37
	Raugei, Hutchinson and Morrey (2018)
	Can electric vehicles significantly reduce our dependence on non-renewable energy? Scenarios of compact vehicles in the UK
	Life-cycle assessment & prospective energy analysis
	Compact BEVs reduce non-renewable energy demand 34% vs ICEVs; future scenarios show further reductions; ESG advantage noted

	38
	Schlürscheid et al. (2024)
	Temperature Behavior in Headlights: A Comparative Analysis between Battery Electric Vehicles and Internal Combustion Engine Vehicles
	Thermal analysis of headlight units (30,000 vehicles)
	BEV headlights generate less heat; redesign improves durability & sustainability; minor ESG tech consideration

	39
	Seixas et al. (2015)
	Assessing the cost-effectiveness of electric vehicles in European countries using integrated modeling
	Partial equilibrium modelling for energy costs & EV cost-effectiveness
	BEVs cost-effective if prices drop ~30%; adoption influenced by cost, mobility patterns, CO₂ targets; financial drivers/barriers highlighted

	40
	Sisani, Di Maria and Cesari (2022)
	Environmental and human health impact of different powertrain passenger cars in a life cycle perspective
	Life-cycle assessment of BEVs, HEVs, ICEVs (GHG, PM, health)
	BEVs lower GHG but higher freshwater eutrophication & human toxicity; HEVs lower PM; ESG trade-offs highlighted

	41
	Sun and Ju (2023)
	Research on the promotion of new energy vehicles based on multi-source heterogeneous data: consumer and manufacturer perspectives
	Multi-source analysis: LDA, social networks, econometrics
	Consumer preference: space, power, design; patent networks show NEV cooperation accelerates adoption; short-term BEV/HEV R&D key

	42
	Thorat, Kumar & Sandhu (2024)
	Powering sustainable mobility: Electric and hybrid vehicles leading the way
	Case study: IEA projections, policies, strategies, market data
	EV adoption projected 50% by 2035; growth driven by policy, battery costs, charging & renewable innovations

	43
	Tillu et al. (2024)
	Towards sustainable automobile ecosystem in India: Integrated analysis of technical, economic, and ESG dimensions
	Multi-criteria decision-making using ISM & FAHP
	EVs & hydrogen vehicles ranked highest; hybrids/alternate fuels are transitional options

	44
	Veza et al. (2023)
	Electric vehicle (EV) and driving towards sustainability: Comparison between EV, HEV, PHEV, and ICE vehicles to achieve net zero emissions by 2050 from EV
	Case study: emissions, fueling, maintenance across vehicles
	EVs lowest CO/CO₂ (~20%), higher NOx/N₂O (>70%) & SOx/PM10 (>85%); HEVs balance cost/emissions; EVs lowest maintenance

	45
	Vijaya et al. (2024)
	Advancing sustainability in the automotive sector: A critical analysis of environmental, social, and governance (ESG) performance indicators
	Fuzzy DEMATEL & TOPSIS to rank 17 ESG KPIs
	Top ESG drivers: corporate governance, air emissions, sustainable product development; social issues also important

	46
	Yu et al. (2025)
	A competency framework for electric vehicle maintenance technicians: Addressing the environmental, social, and governance (ESG) imperatives of the BEV industry
	Delphi study with 15 experts for competency consensus
	Developed 4 categories, 24 subcategories, 106 indicators; supports workforce readiness & ESG-aligned training

	47
	Zeng et al. (2020)
	Are the electric vehicles more sustainable than the conventional ones? Influences of the assumptions and modeling approaches in the case of typical cars in China
	LCA of BYD Qin Pro; regional heterogeneity, tech improvements
	BEVs/PHEVs cut GWP 23%/17% vs ICEVs; mineral resource trade-offs; assumptions can shift results by 51%

	48
	Zhao (2025)
	Performance Analysis of Japanese Electric Vehicle Manufacturers in Environmental, Social, and Governance Using Text Mining and Predictive Methods
	Text mining of CSR reports; keyword extraction & predictive analysis
	Environmental initiative trends; correlation between discourse & CO₂ reduction; predicts future ESG strategy directions

	49
	Zhao, Han, Zhou & Xia (2025)
	Collaborative management of battery manufacturer responsibility in electric vehicle production with ESG due diligence
	Stackelberg game for ESG cost-sharing & consumer recycling sensitivity
	ESG prioritization improves mutual benefits; centralized systems outperform decentralized; balanced cost-sharing aligns EV supply chain

	50
	Zhao, Zhang & Li (2024)
	Government subsidies and business resilience of Chinese electric vehicle enterprises: The roles of ESG and technological capability
	Panel analysis of Chinese EV firms (2013–2022); subsidy & ESG moderation
	Subsidies enhance resilience, especially for firms with strong ESG/technology; complements internal sustainability factors
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[bookmark: _Hlk217951882][bookmark: _Toc217953869]Differences in ESG Practices Between Traditional Automotive and Electric Vehicle Companies (RQ1)
[bookmark: _Toc217952156]Table 2 Thematic Analysis of the Differences in ESG Practices
	Theme
	Sub-theme
	Code

	Environmental (E) Practices
	Product–environment alignment
	EV business models align with decarbonisation; ICE firms focus on incremental efficiency.

	
	Lifecycle emissions performance
	BEVs, HEVs, FCEVs have lower lifetime GHG emissions than ICEVs, depending on energy mix.

	
	Environmental trade-offs and rebound effects
	EVs have higher water use, mineral depletion, and toxicity; ICEVs have lower upstream resource intensity but higher operational emissions.

	
	Infrastructure and system dependence
	EV environmental performance depends on renewable electricity and charging infrastructure.

	Social (S) Practices
	Workforce transformation and skills
	EV transition requires reskilling and new competencies; ICE firms emphasise employment stability.

	
	Consumer trust and acceptance
	Social responsibility and transparency increase trust and purchase intention in EV markets; ICE firms rely on brand legacy.

	
	Social innovation orientation
	EV firms focus on innovation-driven employment and future mobility solutions; traditional firms less engaged in alternative fuel education.

	
	Equity and accessibility concerns
	High EV prices and income constraints limit adoption and raise social equity concerns.

	Governance (G) Practices
	Board structure and diversity
	Board independence, education, and gender diversity enhance ESG outcomes, context-dependent.

	
	Governance transparency and disclosure
	Governance transparency strengthens ESG and operational performance, especially for EV firms.

	
	Supply-chain governance and accountability
	EV supply chains face greenwashing risks; centralised governance and ESG due diligence help mitigate.

	
	Regulatory alignment and strategic governance
	EV firms respond faster to environmental regulations and subsidies; ICE firms adapt more slowly.

	Strategic ESG Orientation
	Incremental vs transformational ESG
	ICE firms adopt incremental ESG practices; EV firms pursue transformative sustainability strategies.

	
	ESG–financial performance linkage
	ESG improves long-term performance but may reduce short-term profits, especially in EV firms.

	
	Innovation and collaboration ecosystems
	EV firms benefit from cooperative R&D and knowledge-sharing ecosystems.


Literature sources show that ESG practises vary significantly between traditional internal combustion engine vehicle (ICEV) manufacturers and electric vehicle (EV) oriented companies as this is due to the difference in technologies, regulatory exposure, value chains, and strategic priorities.
Environmental (E) Dimension
EV firms are more environmentally oriented than traditional automotive firms, mainly because their core product orientations are in line with decarbonisation aims. Various LCA analyses indicate that BEVs, HEVs, and FCEVs all perform better than ICEVs regarding greenhouse gas (GHG) emissions and reliance on fossil fuels throughout their lifecycle of operation (Ha, 2019; Pipitone et al., 2021; Joshi et al., 2022; Raugei et al., 2018). EV-oriented companies hence incorporate the environmental performance principles directly into product strategy, making reduction of emissions, energy efficiency, and compliance with climate targets the core ESG promises (Dolan et al., 2024; Veza et al., 2023).
Contrary to that, conventional automotive players are more likely to implement incremental environmental approaches, including pollution prevention, eco-design, and efficiency enhancement within the current ICE offerings (Kour et al., 2020). Even though the practices enhance environmental performance, they have a structurally limited impact than full electrification pathways. Furthermore, the research points out that the environmental benefits of EVs are not unanimous and rely on the electricity mix, battery fabrication, and mineral extraction, which creates new environmental trade-offs unavailable to ICE manufacturers (Gan et al., 2021; Guzmán et al., 2022; Kim et al., 2016). This leads to increased environmental questions of EV companies, including the source and consumption of lithium, water, and mineral shortage (Zeng et al., 2020; Golebiewski et al., 2025).
Social (S) Dimension
Social ESG practises vary in terms of focus and not intensity. In contrast, traditional auto companies are more concerned with the stability of the workforce, labour relations, and community involvement, as their manufacturing facilities are more established, and their labour force is significant (Catacutan et al., 2024; Vijaya et al., 2024). Nevertheless, these companies are less interested in future-oriented social projects like alternative fuel training and skills change (Catacutan et al., 2024).
In contrast, EV companies are placing more emphasis on human capital development, employment that is driven by innovation, and consumer trust, which is a reflection of the skill-intensive and technology-driven aspect of electrification. Human resources preparedness and reskilling are significant social ESG issues, especially in EV services and battery work (Yu et al., 2025). Regarding markets, the transparency of governance and social responsibility matters and have a strong impact on the consumer trust and buy intention in the context of EVs, and in many cases, overpower the purely environmental message (Kim, Im and Gim, 2025, Fu et al, 2023). This implies that EV companies apply social ESG practises in a strategic manner in order to minimise consumer uncertainty about emerging technologies.
Governance (G) Dimension
The form of governance is one of the most distinct variations between traditional and EV companies. In the automotive industry, the quality of governance is again and again cited as a key contributor to the performance of ESG and firm value (Chandrasekaran, 2022; Vijaya et al., 2024). Much stronger governance integration is, however, manifested by EV companies, especially in the context of transparency, sustainability-related ESG disclosure, and strategic alignment (Lu et al., 2025; Zhao, 2025).
Empirical data indicates that the factors of governance, including independent boards, board education, and gender diversity, have a positive association with the outcomes of ESG, but the impact is market-specific (Arhinful et al., 2024; Khan et al., 2024). EV supply chains are also more susceptible to elevated governance risks concerning greenwashing and accountability at the initial phases of the market development (Gao et al., 2025). Consequently, centralized system of governance and ESG due diligence have become more widely used in EV companies to deal with battery sourcing, supplier responsibility, and regulatory compliance than the traditional, decentralized ICE supply chains (Zhao et al., 2025).
Traditional automotive firms, though they are enhancing their governance structures, tend to have uneven or time-varying ESG effects on firm value, due to the organisational structures of the past and slower strategic response (Dincă et al., 2022; Glova and Panko, 2025).
In general, EV firms have more strategic-level and future-oriented ESG practises, especially in environmental innovation and governance transparency, as compared to traditional automotive companies, where they typically depend on less radical environmental changes and existing social practises. Although EV companies are also confronted with new ESG issues concerning supply chain, resource intensity, and the credibility of governance, the business model is inherently more in line with long-term sustainability goals. Conversely, the traditional automotive companies are showing partial convergence of ESG but are still bound by the technological lock in and legacies systems resulting in less transformative ESG results.
[bookmark: _Toc217953870]Key Drivers and Barriers Affecting ESG Adoption and Effectiveness in Automotive Firms (RQ2)
[bookmark: _Hlk217951910]Key Drivers Influencing the Adoption and Effectiveness of ESG Practices
[bookmark: _Toc217952157]Table 3 Thematic Analysis of Key Drivers Influencing the Adoption and Effectiveness of ESG Practices
	Theme
	Sub-theme
	Code & Citations

	Regulatory and Policy Drivers
	Regulatory Pressure
	Strict regulations drive ESG in ICE firms; incentives promote ESG in EV firms.

	
	Policy Alignment
	EVs align ESG with subsidies and emissions targets; ICEs comply with reporting standards.

	Technological Innovation & Product Strategy
	Core Product Alignment
	EV technology inherently supports environmental ESG; BEVs, FCEVs, PHEVs reduce emissions.

	
	Transitional Technologies
	ICE firms adopt hybrids, fuel efficiency improvements, and cleaner production.

	Corporate Governance & Board-Level Drivers
	Board Characteristics
	Board size, independence, and education enhance ESG in both EV and ICE firms.

	
	Governance Transparency
	Centralised ESG oversight improves coordination in EVs; ICEs use governance for compliance.

	Financial Performance & Long-Term Value
	Long-term Value Creation
	ESG improves long-term value for both EV and ICE firms.

	
	Short-term Profitability Trade-offs
	ESG investment may reduce short-term profits; ICE firms focus on resilience.

	Market Demand, Reputation & Consumer Expectations
	Consumer Awareness
	EV ESG adoption driven by environmentally conscious consumers.

	
	Brand & Reputational Effects
	ICE firms adopt ESG reactively to maintain legitimacy.


Regulatory, technological, governance, market, performance-related drivers influence the adoption and effectiveness of the ESG practises within the automotive industry, and they tend to differ, albeit with some overlap, across the electric vehicles (EV) companies and the traditional automotive industry with internal combustion engines (ICEs).
Regulatory pressure, and especially environmental regulation and climate policy are among the main motivators of ESG adoption in both EV and traditional automotive companies. In the case of traditional ICE-dominated companies, restrictive environmental regulations are a potent external pressure that pressures companies into better ESG operations, even at the cost of deteriorating short-term financial results. Experience of European car manufacturers demonstrates that although an increasing environmental regulation may adversely influence profitability in the short term, it creates financial advantages in the long term, promoting the long-term ESG involvement (Chomachaei and Golmohammadi, 2023). On the same note, Indian automotive companies embrace green initiatives, including eco-design and environmental management systems, which is mostly due to the expectation and requirement of regulations (Kour et al., 2020).
In the case of EV companies, regulation is not as a constraint but rather as an empowering force. The active support of the ESG implementation through government subsidies, emission levels, and decarbonization goals make the alignment of environmental goals and the survival and growth of firms. China In China, companies in the EV sector that exhibit high levels of ESG performance gain an unfair advantage in obtaining government subsidies to increase organizational resilience and solidify long-term sustainable plans (Zhao, Zhang & Li, 2024). Therefore, regulation forcefully induces ESG in conventional firms, but it incentivizes and propels faster ESG performance in EV firms.
The other prominent driver is technological orientation, but its contribution is significantly different in EV and traditional automotive firms. The nature of EV companies aligns with environmental ESG objectives because of their fundamental product offering. Research indicates that BEVs, PHEVs, and FCEVs have a significant impact on reducing greenhouse emissions and air pollutants throughout their lifetime as opposed to ICE vehicles, which supports the environmental argument in favor of ESG adoption (Dolan, Wallington and Anderson, 2024; Pipitone et al., 2021). Such robust technologyESG alignment allows EV companies to integrate ESG in product development, research and development focus, and innovation platforms (Aaldering, Leker and Song, 2019).
By definition, in comparison, the conventional automotive companies deploy more gradual technological shifts, including hybridization, fuel efficiency, and cleaner production methodologies, as ESG drivers. Hybrid electric cars are frequently placed at an intermediate stage, with ICE-based companies able to boost their environmental efficiency without fully decommissioning previous resources (Liu et al., 2018; Tillu et al., 2024). Such companies are compelled to undertake ESGs practises mainly to curb the ecological effect and to survive in the face of stricter regulations on emissions and not to redefine their business models.
Corporate governance quality is among the best and most robust forces of ESG adoption and efficacy in both EV and traditional automotive companies. The empirical studies indicate that the following characteristics of boards, including board size, education, independence and gender diversity, have a great impact on the ESG outcomes. In the car industry, companies that possess better governance models have greater ESG performance, whether focusing on powertrain or not (Arhinful et al., 2024; Khan et al., 2024).
In the case of EV companies, transparency in governance and centralised oversight of ESG are of particular significance as they have complicated supply chains (i.e., batteries and crucial minerals). Good governance structures aid in managing ESG activities among suppliers as well as mitigating reputational risks (Zhao, Han, Zhou & Xia, 2025). In established automotive companies, the adoption of ESG is paradigmatically governed, usually relating to risk management, investor attention, and the ability to meet reporting standards over actual product differentiation (Dincă, Vezeteu & Dincă, 2022).
Financial incentives are an imperative factor in adoption of ESG in both types of firms but with a different time horizon. A number of studies indicate positive long-term effects on firm value and financial performance of ESG practices despite short-term neutral or negative results. CSR and ESG activities in Asian automotive companies, most of which are still ICE based, have the positive impact on the performance of the firm in environmental, social, and governance aspects (Chandrasekaran, 2022).
In the case of EV firms, growth expectations and the value of the market are usually intertwined with the implementation of ESG. In spite of the fact that ESG investments can decrease the profitability in the short-run, long-term benefits are also observed due to the brand differentiation, investor trust, and policy backing (Chen, 2024). Conventional car manufacturers, in the meantime, are likely to perceive ESG as a strategic adjustment tool, enhancing a more resilient supply chain and competitive sustainability instead of a direct growth driver (Glova & Panko, 2025).
The forces of the market are also essential. In the case of EV companies, ESG becomes more of a demand aspect, with the environmentally-conscious consumers tying high ESG performance to innovation, confidence, and brand equity. Transparency in governance, and social responsibility, has a substantial impact on the consumer purchase intention in the automotive industry and, at times, overshadows pure functional attributes (Kim, Im & Gim, 2025).
The same reputational pressure is applied to traditional automotive companies, though often the adoption of ESG is reactive, as the companies are looking to maintain their legitimacy and brand image in the face of an ever-increasing amount of criticism over the environmental effects of ICE usage. Although CSR involvement enhances the image of the company, the correlation between this activity and the financial results is more fragile in most conventional companies (Catacutan et al., 2024), which confirms the role of ESG as an image tactic and mitigation factor, not as a core competitive advantage.


Key Barriers Influencing the Adoption and Effectiveness of ESG Practices
[bookmark: _Toc217952158]Table 4 Thematic Analysis of the Key Barriers Influencing the Adoption and Effectiveness of ESG Practices
	Theme
	Sub-theme
	Code

	Economic & Financial Barriers
	High Capital Intensity
	EVs face high battery, R&D, and infrastructure costs that limit ESG investment.

	
	Short-term Financial Trade-offs
	ESG investments may reduce short-term profits in both EV and ICE firms.

	
	Legacy Asset Lock-in
	ICE firms constrained by existing facilities and powertrains.

	Infrastructure & System Limitations
	Electricity Grid Dependence
	EV benefits limited by coal-heavy grids; regional variation affects emissions.

	
	Charging & Energy Infrastructure
	EV adoption constrained by insufficient charging networks.

	
	Alternative Fuel Constraints
	ICE adoption limited by hydrogen and hybrid infrastructure.

	Environmental Trade-offs & Lifecycle Complexity
	Manufacturing Emissions
	EV battery production has high resource, water, and toxicity impacts.

	
	Resource Scarcity
	Mineral and raw material limits constrain EV ESG effectiveness.

	
	Ambiguous Environmental Performance
	ICEs may outperform EVs in some manufacturing-stage impacts.

	Governance & ESG Measurement Challenges
	Supply Chain Complexity
	EVs face traceability and ESG accountability challenges in battery supply chains.

	
	Time-variant ESG Outcomes
	ESG performance inconsistent in ICE firms due to fragmented governance.

	
	Symbolic ESG Adoption
	ICE firms may adopt ESG superficially without real performance gains.

	ESG Greenwashing & Credibility Risks
	Early-stage Greenwashing
	EVs may signal ESG commitment without full implementation.

	
	Reputational Risks
	ICE firms risk skepticism from superficial ESG disclosures.

	Social & Workforce Barriers
	Skills Shortage
	EVs lack ESG-aligned technical skills for maintenance and battery management.

	
	Workforce Transition
	ICE firms face reskilling challenges during ESG-driven transitions.


Although the pressure on sustainability and the strategic interest increase in the institution, electric vehicle (EV) companies as well as conventional vehicle manufacturers encounter substantial obstacles that constrain the extent, rate, and achievement of ESG implementation. These obstacles vary in their forms but equally limiting to all types of firms.
Financial constraints are also a significant obstacle to the implementation of ESG in both EV and traditional automotive companies, albeit due to different cost structures. In the case of EV companies, capital intensity contributes to battery development, charging infrastructure development, reconfiguring supply chains, and so on tend to consume resources that otherwise would be used to advance a more comprehensive ESG strategy. A number of experiments find that ESG investments may lower short-term financial results, particularly in capital-intensive EV production settings, which make firms less likely to go further with ESG integration (Chen, 2024). Also, the cost of EVs is still elevated in most areas, which limits the market size and undermines the financial rationale behind ESG investments (Pillay, Brent and Musango, 2019).
Conventional ICE-based companies encounter obstacles caused by legacy asset lock-in. Easing of financial capabilities by investments in existing internal combustion technologies, production plants, and supplier networks augment the opportunity cost of ESG-driven change. Although green practises including eco-design and environmental management may enhance financial performance, not all ESG initiatives can provide prompt returns, and thus firms are hesitant to adopt broad-based ESG initiatives (Kour et al., 2020). Consequently, ESG implementation within the traditional companies is usually incomplete and conformity-oriented instead of transformational.
The issue of infrastructure barriers is a severe underminer of the effectiveness of ESG, especially among EV companies. The EV adoption will significantly depend on electricity generation mix and EV charging infrastructure which is diverse across regions which will result in environmental benefits of EV adoption. EVs can increase the lifecycle emissions compared to ICE vehicles in coal-reliant areas, which undermine the environmental validity of ESG statements (Gan et al., 2021; Guha et al., 2018). Low charge networks, and slow grid decarbonization are therefore systemic to the extent that EV companies have no direct control over them.
The barriers experienced by the traditional automotive firms are in another dimension, which is infrastructure. Lack of developed alternative fuel and hydrogen infrastructure places a strain on scaling up of cleaner powertrain products like hybrids and fuel-cell vehicles, and puts off ESG-driven transitions (Liu et al., 2018; Tillu et al., 2024). Thus, the two types of firms are still limited by larger energy and transport networks, which means that the effectiveness of ESG is not limited to firm-level actions.
The key obstacle to the credibility of ESG in both EV and traditional car companies is the existence of environmental trade-offs that have been uncovered by the lifecycle assessment. In the case of EV companies, operational emissions are reduced, but producing batteries and extracting raw materials poses certain challenges in terms of mineral scarcity, water consumption, acidification, and toxicity effects (Kim et al., 2016; Zeng et al., 2020). These trade-offs make environmental ESG performance more difficult, and subject firms to criticism based on resource sustainability and supply-chain ethics.
Classical car companies encounter comparable challenges. Even though ICE cars tend to be even less efficient in greenhouse gas emissions, they could be more efficient in some manufacturing-stage indicators or non-climate environmental areas (Guzmán et al., 2022; Ha, 2019). This lowers the certainty of ESG standards and dilutes the agreement in the stakeholders on what will make the superior ESG performance, thus hindering adoption in both types of firms.
Another common obstacle is weak or inconsistent system of governance. Empirical data indicates that ESG performance in the automotive industry is very time-dependent and unreliable, which means that it has poor governance and lacks accountability (Dincă et al., 2022). In the case of EV companies, intricate and globally spread supply chains, especially, battery supply chains, are problematic in terms of governance regarding traceability, responsibility distribution, and enforcement of ESG guidelines (Zhao, Han, Zhou & Xia, 2025).
Barriers to governance typically arise in traditional automotive companies as rhetorical ESG implementation as opposed to change. The institutionalisation of board structures and CSR participation do not necessarily result in quantifiable performance changes, especially where ESG is not linked to the fundamental operational strategy (Catacutan et al., 2024). This restricts the efficacy of ESG and creates suspiciousness of stakeholders.
EV and traditional automotive companies both encounter the challenge of ESG greenwashing, which discredits and undermines sustainability. The initial competition in the EV market and regulatory uncertainty are rewarding companies to demonstrate a commitment to ESG without adopting sustainable practices, especially in supply chains (Gao et al., 2025). This undermines the credibility of ESG and may lead to regulatory reaction.
Older car manufacturers are also at risk of greenwashing, particularly when the production of ICEs is being compensated by ESG disclosures. In the absence of tangible performance increases, ESG communication is likely to be viewed as reputational management, as opposed to actual sustainability action (Vijaya et al., 2024). Greenwashing in both scenarios destroys stakeholder trust and lowers the strategic importance of ESG implementation.
Lastly, the social ESG dimensions pose long-term obstacles throughout the industry. The lack of ESG-compatible technical expertise, especially within the areas of maintenance, battery management, and digital governance, is a challenge with which EV firms are short-changed, limiting successful ESG implementation (Yu et al., 2025). The legacy automotive companies, in turn, find it difficult to adapt to the workforce transition due to the ESG-motivated technological changes pushing upon employment stability and necessitating reskilling on a mass level (Nuryakin et al., 2019).
In conclusion, the narrative synthesis suggests that firm-specific factors and shared factors are behind the adoption of ESG in the automotive industry. Regulatory incentives, clean-technology alignment, and market demand, and long-term growth prompt EV firms to consider ESG as a strategic asset, whilst traditional ICE-dominated firms consider ESG as a strategic asset as a smooth transition measure, primarily compliance, governance, and risk management. The common drivers are sound governance, enabling policies and creation of long-term values. The barriers vary somewhat, EV companies depend on infrastructure, lifecycle trade-offs, and complicated supply chains, whereas the traditional companies have to deal with legacy systems, financial inflexibility, and symbolic ESG initiatives. The two are both characterised by the challenges of high prices, uncertainty in environmental performance, gaps in governance, and greenwashing, which restrict the effectiveness of ESG in the industry.
[bookmark: _Hlk217952032][bookmark: _Toc217953871]Impact of ESG Considerations on Financial Performance of Automotive Companies (RQ3)
[bookmark: _Toc217952159]Table 5 Thematic Analysis of the Impact of ESG Considerations on Financial Performance
	Theme
	Sub-theme
	Code

	Positive impact of environmental initiatives on financial outcomes
	Environmental management
	Proactive environmental management enhances long-term profitability

	
	Eco-design & Technology integration
	Eco-design and tech integration improve financial performance

	
	Green marketing
	Green marketing contributes positively to financial outcomes

	
	Limited effect practices
	Pollution prevention and customer-oriented initiatives show no significant effect

	Positive linkage of broader ESG/CSR with firm performance
	CSR initiatives
	CSR initiatives improve firm performance

	
	Social dimension
	Social ESG factors contribute positively to long-term value

	
	Governance dimension
	Governance factors support sustainable financial performance

	
	Short-term vs long-term
	ESG investment may reduce short-term financial performance but benefits accrue long-term

	Mixed or context-dependent ESG impacts
	Non-strategic ESG participation
	CSR engagement without strategic integration may not enhance financial performance

	
	Inconsistent ESG effects
	ESG scores show positive, negative, or non-significant effects depending on time period

	
	Heterogeneity across ESG dimensions
	Social factors improve ROA; environmental weakly negative; governance insignificant

	
	Temporal effects
	Stringent environmental policies may reduce short-term performance but increase long-term returns


The connexion between the environmental, social, and governance (ESG) practises and financial results of the automotive companies is widely researched, and findings differ depending on the situation, time period, and the dimensions of ESG discussed. In general, there is an indication that ESG considerations can positively impact financial performance, but the impact is not usually obvious and may be dependent on the firm strategy, market environment, and the quality of implementation.
Some studies demonstrate the positive effect of environmental programmes on financial performance. As an example, Ahmad, Khalil, and Rehman (2023) have discovered that environmental performance has a significant and positive impact on sustainable financial performance of automobile companies, meaning that active environmental management can support long-term profitability. In the same vein, Kour et al. (2020) established that integrated environmental management, eco-design, and technology integration as well as green marketing had a positive impact on financial performance, whereas some of the practises such as pollution prevention and customer-oriented efforts did not influence the financial performance significantly.
Studies of wider ESG or CSR aspects also indicate a positive association with firm performance. According to Chandrasena et al (2022), corporate social responsibility (CSR) projects have a positive impact on the performance of firms in the Asian automotive market, and all 3 components of ESG, environmental, social, and governance, are positive. Chen (2024) found that social and governance aspects demonstrated positive effects of ESG investment on long-term performance, although environmental aspects did not have a significant impact in both short-term and long-term performance. The results highlight that ESG strategies can be short-term but sustainable in the value creation in the long-term.
But then, mixed or context-dependent results are also pointed out in the literature. Catacutan et al. (2024) observed that despite the extensive application of CSR activities in automotive companies, the financial performance gains were not found to be significant, indicating that being a participant in the activities without strategic business integration may not achieve financial results. Dincă, Vezeteu, and Dincă (2022) also obtained the same result that ESG scores significantly influenced the value of the firm within a timeframe, with the environmental, social, and governance scores affecting the value of the firm significantly, negatively, or not significantly, depending on the year under consideration. Another finding by Glova and Panko (2025) was that although social factors enhanced return on assets (ROA), environmental performance was weakly negatively affected and governance had no significant effect, which indicates a heterogeneity in the translation of the ESG dimensions into financial results.
In addition, the time factor of ESG execution is instrumental. Chomachaei and Golmohammadi (2023) emphasised that strict environmental regulations could have a short-term negative impact on financial performance in compliance expenses but long-term positive impact in encouraging efficiency and innovation.
Overall, the evidence shows that thoughtfully reflected ESG practises, especially those that combine the environmental, social, and governance aspects, are likely to contribute to sustainable financial performance within the automotive industry. However, the effect varies between firms and regions and it depends on the particular ESG dimension, strategic orientation of the firm and the specified time frame. Although there might be short-term expenses or a lack of uniformity among impacts, the longitudinal view is inclined to support the adoption of ESG as a form of financial and operational stability.
[bookmark: _Toc217953872]Discussion of Results
This research shows that there is convergence and divergence in ESG practises between the traditional automotive and electric vehicle (EV) businesses, which is theoretically expected based on earlier models, including the triple bottom line and CSR pyramid frameworks by Carroll and ESG operationalisation. On environmental, social, and governance levels, the findings show how the context of firms influences the adoption of ESG, with some findings showing the consistency of the approach with the existing theory and new variations influenced by technology and market conditions.
[bookmark: _Toc217953873]Environmental Dimension
The more proximate environmental orientation of EV companies is quite consistent with the pillar of the triple bottom line planet of Elkington (1998) which focuses on environmental stewardship and profit and social responsibility. EV companies also make decarbonisation and emissions reduction a part of product strategy, operationalising sustainability in a quantifiable, strategic way in alignment with ESG frameworks (Dathe et al., 2022; Gupta, 2021). Conventional auto companies, conversely, show only incremental energy efficiency and pollution prevention, which shows the constraints of the old ICE technologies. The difference is a reflection of the critiques of CSR theory suggesting its normative, qualitative essence (Crane and Matten, 2016): traditional companies are practising environmental responsibility, but in a symbolic manner or as a response to regulatory pressures, whereas EV ones turn the environmental intent to tangible increased effect, which is how ESG builds on CSR. Yet, both forms of firms are characterised by lifecycle trade-offs and operational constraints, which supports the theoretical argument that the concept of environmental responsibility should strike a balance between conceptual richness and operational measurability (Carroll, 2016; Zeng et al., 2020).
[bookmark: _Toc217953874]Social Dimension
More subtle differences can be shown with social ESG practises. The concern of traditional automotive firms with workforce stability, community involvement, and labour relations corresponds to the pillar of people in the Elkington model and the social responsibility outlined in the CSR pyramid by Carroll (Carroll, 1979, 2016). EV companies, in their turn, focus on reskilling of their workforce, innovation-related hiring, and customer confidence, emphasising the future-focused strategy that combines the aspects of social goals with market policy. This transformation of normative ethical duties into strategically focused, quantifiable social procedures explains the logic of operation of ESG that links social responsibility and stakeholder trust as well as financial performance (Fu et al., 2023; Kim, Im and Gim, 2025). The results highlight the importance of the CSR theory to articulate the logic of socially responsible behaviour, yet ESG offers the tools to the actionable and strategic execution, especially in the emerging technology industries.
[bookmark: _Toc217953875]Governance Dimension
Governance became a key distinguishing factor, and EV companies were found to be more transparent, have more centralised governance, and make decisions that were ESG-oriented. This is in line with the previous study that highlights governance as a source of ESG performance and value of a firm (Arhinful et al., 2024; Khan et al., 2024). This is, theoretically, the consolidation of ethical and regulatory compliance obligations in the model of Carroll, and it operationalises them in terms of measurable ESG reporting and strategic alignment (Dathe et al., 2022). Conventional companies tend to have selective or token governance increases, which indicates that the historic organisational designs limit the total transformation of governance principles into quantifiable ESG results. These remarks support the claims about ESG frameworks as being at risk of focusing on what is quantifiable more than ethically or socially important (Crane and Matten, 2016).
[bookmark: _Toc217953876]Drivers and Barriers
The theoretical implications are additionally presented in the scope of the identified drivers and barriers. Regulatory pressure, technology alignment, quality of governance, market demand and financial incentives are forces as expected by both CSR and ESG literature but their extent of influence varies by firm type. The regulation and technology used by EV companies as facilitating drivers and making ESG practises a strategic growth benefit, are adopted in the traditional automotive company, which sees regulation as a compliance cost, which is in line with the normative logic of CSR. Financial constraints, infrastructure constraints, lifecycle trade-offs, and inconsistent governance are some examples of barriers to operationalising ESG, which are not out of place in terms of theory; some criticisms of CSR include its qualitative orientation and ESG having a metric focus (Crane and Matten, 2016; Dathe et al., 2022). It is important to note that greenwashing issues are linked to the conflict between transparency and legitimacy, where ESG frameworks need to strike an equilibrium between quantifiable results and genuine ethical conduct, which is also evident in Carroll (2016).
[bookmark: _Toc217953877]Impact on Financial Performance
The financial performance results are empirical evidence of the ESG-financial performance relationship examined in the previous articles (Chandrasekaran, 2022; Ahmad et al., 2023). ESG practises which are strategically embedded especially in relation to core technological capabilities and market expectations seem to increase the long run firm value. This is the same observation that is echoed by Elkington in his triple bottom line, where profit cannot be discussed without social and environmental concerns, and with the theory of CSR, which suggests that responsible corporate behaviour can facilitate sustainable financial performance. Nevertheless, unpredictable short-term impacts, especially within conventional auto companies, highlight the sophistication identified in the existing ESG, with time-specific, contextual, and dimension-specific influences on performance (Dinca et al., 2022; Glova and Panko, 2025).
[bookmark: _Toc217953878]Synthesis
In general, the discussion shows that ESG is a progressive development of CSR and sustainability theory, in the way that it operationalises ethical and social principles into quantifiable and governance-endorsed outputs. The EV companies are a case in point as they are strategically ESG-focused on the environmental, social and governance levels, whereas the old automotive companies are partially adapted to the legacy and are therefore limited in their ESG adoption. The patterns prove the theoretical hypothesis that ESG frameworks integrate the normative direction of CSR with operational and metric-oriented accountability, but also show a number of tensions between measurement, authenticity, and long-term strategic influence (Elkington, 1998; Carroll, 2016; Dathe et al., 2022).
Overall, the results prove that the situation regarding ESG adoption in the automotive sector is not homogeneous: it is based on the ability of firms, technological focus, market forces, and even governance. CSR and sustainability supply the theoretical frameworks that may serve as a solid explanatory base, yet the realities of operational measurements, supply-chain complexity, and market-led ESG demands give an exemplary understanding of how the theories were transformed into the modern day ESG paradigm.


[bookmark: _Toc217953879]CHAPTER 5: CONCLUSIONS AND RECOMMENDATIONS 
[bookmark: _Toc217953880]Summary of Main Findings
The analysis demonstrated that the ESG practises of the traditional automotive and electric vehicle (EV) firms differ remarkably due to differences in technology, strategic orientation, and stakeholder expectations. EV companies are more integrated with the environment, with decarbonisation, emission mitigation, and sustainable product design being part of the fundamental business model, and traditional automotive companies embrace business upgrades to the current internal combustion engine (ICE) platforms. Social ESG activities vary in scope: traditional firms focus on workforce security, labour relations and community involvement whereas EV-enterprises concentrate on skills growth, employment based on innovation and consumer confidence. Governance became a key distinguishing factor with EV firms having better levels of transparency, centralized control, and consistency in ESG strategies and long-term sustainability goals. Regulatory pressure, technological alignment, quality of governance, market demand and financial incentive are the key drivers of ESG adoption but they vary on their relative contribution in EV and traditional firms. Financial constraints, infrastructure barriers, lifecycle trade-offs, and greenwashing are obstacles that impact both categories of firms, but EV firms have more complicated supply-chain and resource-related issues. Lastly, ESGs can have a beneficial impact on financial performance in the event they are strategically incorporated, especially in EV businesses, but the returns may be unstable in the short term in conventional automotive corporations.
[bookmark: _Toc217953881]Conclusion Based on the Research Questions
There are significant differences between conventional automotive and EV companies in terms of environmental, social, and governance practises. EV companies integrate environmental performance and governance disclosure into business models, and place ESG at the centre of business strategies to help them remain competitive in the long term. Traditional automotive companies exhibit a biassed ESG implementation, with a bigger emphasis on compliance, ad hoc environmental enhancement, and employee security instead of restructuring sustainability. These disparities are manifested in social practise, where EV companies associate ESG programmes with innovation, consumer trust and human capital building.
The main forces affecting ESG adoption are the pressure of regulations, alignment of technology, quality of governance, financial incentives and market demand. ESG implementation in EV firms is strategic due to the assistance of technology and policies, unlike in traditional automotive firms where it is mostly imposed by law. The two types of firms are limited by barriers in the form of high capital requirements, reliance on infrastructure, resource trade-offs, legacy systems, inconsistencies in governance, and risks of greenwashing. EV companies are challenged by the complicated global supply chains and the problem of sourcing minerals, whereas traditional companies have the problem of technological lock-in and symbolic ESG activity.
Generally speaking, ESG considerations have a positive influence on financial performance, specifically in cases when these initiatives are well-planned and strategically oriented to the core operations and market expectations. The environmental investments in EV companies assist in long-term profitability, whereas the social and governance practises help to increase the trust of stakeholders, brand reputation, and resilience. The impact of ESG is less clearly positive in the case of traditional automotive companies; gradual adoption can result in better social outcomes, although it does not necessarily lead to direct financial benefits. ESG is therefore essential and therefore strategic integration and uniform governance mechanisms are critical in ensuring that the sector achieves sustainable financial performance.
[bookmark: _Toc217953882]Recommendations (Practical and Theoretical)
In practise, automotive companies ought to make ESG part of business strategy, and not a compliance or publicity instrument. EV companies must maintain the focus on the supply-chain transparency, lifecycle sustainability, and workforce reskilling to enhance ESG credibility. Conventional automobile companies must hasten the practise of the transformative environmental practises, invest in digital and sustainable technologies, and improve governance mechanisms to make ESG correspond to long-term competitiveness. In theory, ESG frameworks are to be further complexified to make them strike the right balance between accountability as a metric and ethical considerations as a qualitative component, as the current models have the limitations to focus on quantifiable factors rather than meaningful effects. To inform practise and policy, researchers ought to come up with integrative models through which ESG adoption, technological orientation, and financial performance are connected.
[bookmark: _Toc217953883]Limitations of Research
This research has a number of limitations. First, the analysis largely relies on qualitative analysis and a more generalisable and statistically strong analysis, like meta-analysis or econometric modelling, might have been more appropriate. Second, English-language publications were selected only, which could gain access to other languages of research. Third, the research used one database (Scopus) and one reviewer, which might have introduced selection bias and restricted the scope of sources. Lastly, thematic synthesis and narrative analysis could have undergone individual interpretation and brought subjectivity bias that might have compromised the validity and reproducibility of the study results.
[bookmark: _Toc217953884]Recommendations for Future Work
Future studies ought to incorporate mixed research methods integrating both qualitative synthesis and quantitative meta-analysis in order to validate and generalise results in different contexts. Research ought to increase the amount of data sources used besides Scopus and also use non-English publications to give a wider global picture. Individual bias can be reduced by multi-reviewer analysis or systematic reviews that should include inter-rater reliability. Moreover, further research can be based on longitudinal studies evaluating the changes in ESG over time, the introduction of new technologies to ESG optimization, e.g., battery recycling and AI, and comparative studies in different regions to determine the effect of policy, market maturity, and infrastructure on ESG performance and effectiveness.
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	Attempt
	String
	Filters
	Output

	1
	TITLE-ABS-KEY ((environmental OR social OR governance OR ESG) AND ("traditional automotive company" OR "legacy automaker" OR "internal combustion engine" OR ICE) AND ("electric vehicle company" OR EV OR "battery electric vehicle" OR BEV OR NEV OR "new energy vehicle"))
	DOCTYPE: ar; LANGUAGE: English; OA: all; PUBYEAR: 2015–2025
	219

	2
	TITLE-ABS-KEY ((environmental OR social OR governance OR ESG) AND ("traditional automotive company" OR "legacy automaker" OR "internal combustion engine" OR ICE) AND ("electric vehicle company" OR EV OR "battery electric vehicle" OR BEV OR NEV OR "new energy vehicle") AND (driver* OR barrier* OR adopt* OR implement* OR effect* OR impact* OR influenc* OR "success factor*"))
	
	184

	3
	TITLE-ABS-KEY (("environmental social governance" OR ESG OR "corporate social responsibility" OR CSR) AND ( automotive OR automobile* OR "auto industry" OR "motor vehicle*" OR car* OR "vehicle manufacturer*" OR EV OR "electric vehicle*" OR BEV OR "battery electric vehicle*" OR NEV OR "new energy vehicle" OR "internal combustion engine") AND ( "financial performance" OR "firm performance" OR profitability OR revenue OR "financial outcome*" OR "economic performance" OR "stock performance"))
	
	271


[bookmark: _Toc217953888]Appendix 2: Quality Assessment of Included Studies Using CASP
	Author(s) and Year
	Clear Aim?
	Appropriate Methodology?
	Research Design Appropriate?
	Sampling/ Data Collection Appropriate?
	Data Analysis Rigorous?
	Findings Clearly Presented?
	Quality

	Aaldering, Leker & Song (2019)
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Medium

	Arhinful, Mensah & Owusu-Sarfo (2024)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	High

	Ahmad, Khalil and Rehman (2023)
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Medium

	Asghar, Patni & Menon (2025)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	High

	Boretti (2019)
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Medium

	Boroujerdi et al. (2025)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	High

	Catacutan et al. (2024)
	Yes
	Yes
	Yes
	Yes
	No
	Yes
	Medium

	Chandrasekaran (2022)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	High

	Chen (2024)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	High

	Choi & Cho (2025)
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Medium

	Chomachaei & Golmohammadi (2023)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	High

	Dincă, Vezeteu & Dincă (2022)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	High

	Dolan, Wallington & Anderson (2024)
	Yes
	Yes
	Yes
	No
	Yes
	Yes
	Medium

	Fu et al. (2023)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	High

	Fulton (2020)
	Yes
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	Seixas et al. (2015)
	Yes
	Yes
	Yes
	Yes
	Yes
	Yes
	High
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	Yes
	Yes
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	Yes
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	Yes
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	Tillu et al. (2024)
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	Yes
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	Yes
	Yes
	Medium

	Veza et al. (2023)
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	Yes
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	Yes
	Medium

	Vijaya et al. (2024)
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	Yu et al. (2025)
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	Yes
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	Zeng et al. (2020)
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