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Abstract: This study explores the impact of environmental, social, and governance (ESG)
factors on profitability and market capitalization within the European automotive industry.
Since the industry is confronted with environmental and regulatory challenges, ESG con-
tributions are valuable to know for strategic decision making and investor attitude. With
panel data from 60 automotive firms listed on the Eurostoxx 600 index from 2011 to 2022,
the research utilizes panel regression techniques, such as the generalized method of mo-
ments, to control for possible endogeneity. The findings show that the social aspect of ESG
has a positive effect on return on assets (ROA), illustrating that socially responsible efforts
can strengthen operating performance. In contrast, environmental performance weakly
negatively affects ROA, probably because substantial sustainability-related expenses are
incurred. Governance has no significant impact on profitability. For market valuation, as
captured by Tobin’s Q, social factors are negatively correlated, indicating investor doubt
regarding quick returns on social investments, while governance is positively but weakly
correlated. These results highlight the multifaceted nature of ESG integration in the au-
tomotive industry, with the implication that firms need to delicately trade off between
sustainability initiatives and profitability and investor expectations.

Keywords: ESG performance; environmental performance firm performance; socially
responsible investing; automotive

1. Introduction

Recent societal, regulatory, and investment trends have solidified the role of envi-
ronmental, social, and governance (ESG) factors as a crucial aspect of corporate decision
making and mainstream investing. ESG is no longer just a buzzword; it has become an in-
tegral part of how stakeholders (from consumers to investors) evaluate companies. Recent
developments, such as consumers’ growing preference for sustainable products, employees’
demand for ethical workplaces, the European Union’s taxonomy for sustainable activities,
and the rising proportion of sustainable investments in asset managers’ portfolios world-
wide, illustrate this widespread adoption of ESG principles (Cornell et al., 2021; PRI, 2021).
Companies are now expected to create not only shareholder value but for all the stake-
holders, including customers, employees, the environment, and society at large (Brockett,
2012). Investors increasingly view strong ESG performance as a key driver of long-term
profitability, using it to inform their investment decisions (BlackRock Inc., 2018; Vidovic,
2022). As a result, companies are compelled to assess and report on ESG factors that are
financially material to investors, prioritizing those issues that are most relevant to society,
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the company, and its investors. This materiality assessment draws significant scrutiny from
organizations and regulatory bodies, necessitating shareholder disclosure and efficient
resource allocation to manage these issues effectively. Providing clear and compelling ESG
data helps investors make informed decisions based on long-term value creation.

However, a critical question remains: How does a company’s ESG performance impact
its financial performance (FP)? To what extent is a company’s commitment to ESG reflected
in its market performance, and does it ultimately lead to financial returns? In other words,
does “doing good” translate into “doing well” financially? Investors increasingly use
ESG performance to benchmark companies, identifying leaders and laggards within their
respective sectors and regions. This benchmarking provides investors with insights into the
long-term risks and opportunities associated with a company’s ESG practices (Saberi, 2018).

This study focuses on the automotive industry, specifically examining the sixty largest
publicly traded automotive companies, which are part of the Eurostoxx 600 index. The au-
tomotive industry is of particular interest due to its significant contribution to global carbon
emissions and the increased public and legislative awareness following the Dieselgate scan-
dal and the Paris Climate Agreement in 2015. In 2019, the transportation sector accounted
for 14.2% of the global CO, emissions, with road transportation alone responsible for 12.5%.
Despite growing environmental concerns, the number of vehicles on the road is expected
to continue increasing. Germany and other European nations, as key producers within the
Eurostoxx 600 index, are home to many major automotive manufacturers, underscoring
the importance of the sector to the European economy (Barman, 2020). While focusing on a
specific industry like automotive may introduce potential data distortions due to sectoral
differences, it remains a valuable context to explore ESG performance and its financial
implications. The sample of 60 publicly traded automotive companies in the Eurostoxx 600
index ensures the inclusion of large listed players with material ESG reporting obligations
and financial disclosure, representative of the European automobile sector. The 2011-2022
time frame was selected to include the run-up to and after inflection points such as the 2015
Dieselgate crisis and the Paris Climate Accord, encompassing the years of growing ESG
awareness and regulatory evolution for the sector.

A substantial body of research has examined the relationship between ESG perfor-
mance and financial outcomes, but studies focused specifically on the automotive sector are
scarce, particularly regarding data after 2016. This study aims to contribute to the existing
literature by analyzing the latest available data from 2011 to 2022, under the assumption
that attention to ESG factors has increased significantly in recent years. Using Refinitiv
data on the 60 largest publicly traded automotive companies, the study will assess the
relationship between ESG performance, financial performance, and market performance
(MP) through a regression analysis model. This region-specific analysis is particularly rele-
vant for the automotive industry, which is a major contributor to both national economies
and greenhouse gas emissions within Europe. The year 2015, marked by the Dieselgate
scandal and the Paris Climate Agreement, was pivotal in triggering discussions about
ESG disclosures in the automotive sector, making post-2015 data particularly relevant for
analyzing trends in the environmental sphere.

By examining these data, the study will confirm or challenge assumptions from previ-
ous non-sector-specific studies and offer insights into best practices within the automotive
sector. Differences between companies in the sector may also yield valuable recommenda-
tions for the future, providing a clearer understanding of how the automotive industry is
adapting to the growing importance of ESG factors.

This study offers several contributions to the literature through a series of novel
directions: Firstly, whilst a great deal of ESG research has been undertaken across numerous
industries, this paper offers a concentrated examination of the European auto sector, which
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is one of the sectors most extensively examined with respect to environmental regulation
and social pressure. Second, the study uses a longer time series of 2011-2022, which allows
us to test for ESG impacts in the context of evolving regulatory and investor pressures,
such as post-Dieselgate. Third, with a twin econometric approach—panel regressions
and the generalized method of moments (GMM)—the study enhances methodological
robustness and addresses endogeneity concerns more completely than previous sector-
specific research. Lastly, this research disaggregates ESG into its individual sub-dimensions
(environmental, social, and governance), allowing for a more detailed exploration of the
particular effects of each dimension on financial and market outcomes. These aspects
separate the current research from the broader literature on ESG and finance and offer
valuable insight for corporate managers and investors in the auto industry.

2. Theoretical Background

Collecting environmental, social, and governance data has become a crucial aspect
of corporate analysis, investment decision making, and regulatory compliance. As global
markets increasingly recognize the long-term impact of sustainability factors on financial
performance, ESG data have transitioned from a niche concern to a fundamental component
of business strategy and risk management. In response to this growing importance, the
development of ESG datasets has evolved significantly, driven by investor demand for
standardized, transparent, and comprehensive sustainability data. A key trend in this
evolution is the increasing standardization and regulatory alignment of ESG metrics with
international frameworks such as the Global Reporting Initiative (GRI), Sustainability
Accounting Standards Board (SASB), Task Force on Climate-related Financial Disclosures
(TCFD), and the EU Taxonomy for Sustainable Activities. This ensures that ESG datasets
comply with regulatory requirements and global best practices, making them more relevant
for investment decision making.

A key trend in ESG data development is the shift toward greater transparency and
the use of alternative data sources to enhance corporate sustainability assessments. While
self-reported ESG disclosures remain central, datasets now incorporate satellite imagery,
media sentiment analysis, Al-driven risk assessments, and supply chain data to provide a
more accurate representation of corporate performance across the three ESG pillars outlined
in Table 1.

Table 1. Key material factors in ESG assessment.

Environmental Social Governance
Resource Use Workforce Board Structure
Emissions Human Rights Shareholders Rights
Innovation and Environmental Community .
Corporate Ethics
Management Involvement
Product Responsibility Risk Management

For the environmental (E) category, alternative data sources help verify corporate
claims on resource use, emissions, and environmental innovation. For example, satellite
imagery can track deforestation or pollution levels, while Al-powered analysis can detect
discrepancies in reported carbon emissions.

In the social (S) category, controversy and sentiment analyses play an increasing role
in evaluating workforce practices, human rights policies, community engagement, and
product responsibility. Monitoring media reports and legal actions allows ESG datasets to
adjust company scores dynamically, reflecting reputational risks that may not be captured
in official disclosures.
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Within the governance (G) category, the integration of ESG factors with finan-
cial metrics has become crucial for investors. Risk-adjusted ESG scores now influ-
ence credit risk models, portfolio strategies, and corporate valuations, linking gover-
nance quality—such as board structure, shareholder rights, corporate ethics, and risk
management—to financial performance.

Among ESG data providers, Thomson Reuters Refinitiv ESG holds a dominant position
due to its global coverage, rigorous methodology, and integration with financial analytics
platforms. Offering absolute ESG scores and controversy-adjusted ratings, it serves as a vital
tool for institutional investors, asset managers, and regulators. With seamless integration
into platforms like Refinitiv Eikon, it remains one of the most comprehensive datasets for
assessing corporate sustainability performance across all E, S, and G dimensions.

ESG factors can present risks and opportunities that influence a company’s risk profile,
financial performance, reputation, long-term valuation, consumer satisfaction, and product
sustainability. Recent high-profile incidents of ESG misconduct, such as the Volkswagen
Diesel scandal and the Deepwater Horizon oil spill, illustrate the severe financial and
environmental repercussions these issues can have (Barman, 2020). Conversely, engaging
in ESG activities can generate significant value. In an era where human capital is a cru-
cial competitive advantage, companies that build a reputation based on strong working
conditions, high ethical standards, and diversity are better positioned to attract skilled
employees. These activities enhance brand loyalty and customer retention and contribute
to employee satisfaction, reducing turnover and making the company more attractive to
top talent (GSIA et al., 2020).

The Global Sustainable Investment Alliance reports that the integration of ESG fac-
tors into financial analysis is the most common sustainable investing strategy used to-
day (PRI, 2021). However, challenges remain, such as limited access to non-financial
metrics and inconsistency in data across sectors and regions. Unlike financial report-
ing, where standardized frameworks like the International Financial Reporting Standards
(IFRS) are widely adopted, there is no global set of standards for ESG reporting. As a
result, ESG score providers have become increasingly important, bridging the gap between
complex non-financial data and stakeholders, such as investors, who are committed to
sustainable investing.

In Europe, the legislative landscape for sustainability reporting has moved towards
mandatory ESG disclosures, making it essential for companies to align their practices with
regulatory requirements. This regulatory push has led to increased transparency in ESG
reporting, fostering greater accountability and improving the comparability of data across
companies and industries.

Theoretical Foundations of ESG and Corporate Performance

There are several theoretical frameworks that offer conceptual underpinnings for
explaining the connection between ESG performance and firm outcomes. The stakeholder
theory (Deng, 2025) posits that firms generate long-term value by acting in the interests
of all stakeholders, rather than solely shareholders. ESG practices, for instance, lowering
emissions, investing in employee wellness, or promoting ethical management, are viewed
as actions that establish trust, legitimacy, and stakeholder satisfaction—eventually leading
to financial performance improvement. The agency theory (Jensen & Meckling, 1976;
Zahid et al., 2023) portrays the contrary view with emphasis laid on the managers possibly
engaging in ESG initiatives with a view to satisfying personal or reputational agendas
at the expense of shareholder value. In this setting, good corporate governance ensures
managerial behavior alignment with shareholder wants, hence value maximization in the
firm. The legitimacy theory contends that companies implement ESG practices to conform
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to changing societal expectations and secure their legitimacy in the eyes of stakeholders,
regulators, and investors (Darsono et al., 2024). In this perspective, ESG reporting and
performance are means to show adherence to societal norms and control reputational risks.

These theoretical foundations offer explanatory support on the anticipated effect of
ESG dimensions on financial performance and market performance, hence constituting the
conceptual basis of our hypotheses and empirical models.

3. Literature Review

The link between environmental, social, and governance (ESG) performance and
corporate financial performance (CFP) has been well researched, especially in the European
setting characterized by more developed sustainability legislation, greater investor activism,
and greater corporate transparency compared to other regions of the globe (Friede et al.,
2015; Amel-Zadeh & Serafeim, 2018). The other widely utilized financial ratio in ESG field
studies is Tobin’s Q (TQ), which measures a company’s market value relative to its book
value, thus being an indicator of future growth potential and investors’ confidence.

Theoretically, improved ESG performance is anticipated to lead to higher Tobin’s Q by
enhancing corporate reputation, reducing risk, and promoting operational efficiency (Clark
et al., 2015). However, according to other views, over-investment in ESG initiatives can
increase expenses and reduce short-run profitability, which can be detrimental to firm value
(Jensen & Meckling, 1976; Bebchuk & Weisbach, 2010). Empirical studies across Europe
have investigated these divergent perspectives using panel regression models that control
for firm-specific heterogeneity, omitted variable bias, and time-invariant characteristics
(Baltagi, 2021; Wooldridge, 2010). This study synthesizes important empirical findings on
the association between ESG and Tobin’s Q for European firms and critically examines the
methodological approaches used in these studies.

Environmental, as one of the dimensions of environmental, social, and governance
(ESG) factors, is particularly crucial for those businesses whose activities directly affect
natural resources and ecosystems. Those firms with good environmental performance
expose themselves to lower regulatory risks and environmental expenses, which can
enhance their financial performance and market capitalization (Zeng & Jiang, 2023). In
the agribusiness industry, environmental considerations are extremely important due to
the long-term impact of agriculture on soil fertility, water supply, and biodiversity (Velten
et al., 2015). The use of sustainable agricultural practices, i.e., precision agriculture, organic
farming, and climate-smart agriculture (CSA), can mitigate the environmental footprint
of businesses while simultaneously increasing their market value by building greater
confidence among investors and consumers (Isakhanyan, 2024). Yet, their implementation
is quite limited owing to budgetary limitations and regulatory hurdles (Gemtou et al., 2024).
Wang and Sun (2022) stipulate that green law and ESG performance positively influence
corporate sustainability innovations. Companies that effectively adopt the ESG principles
are considered investment alternatives with minimal risks and enjoy decreased capital
expenses (Alareeni, 2020). Further, the disclosure and transparency of ESG promote higher
corporate capital valuations in capital markets (Gerber, 2024).

The social aspect of environmental, social, and governance (ESG) metrics includes
considerations like labor practices, diversity, stakeholder relations, and general corporate
social responsibility. Companies with high social ESG scores are typically linked with better
reputations, reduced turnover, and increased productivity, all of which can contribute
to enhancing Tobin’s Q (Amaral et al., 2023). Studies have shown that firms integrating
social responsibility principles into their business models are considered more stable and
less risky investments (El Ghoul et al., 2011). Furthermore, the diversity of the board
and executives plays a significant role in ESG performance and financial performance.
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Companies with more diverse management boards are more capable of addressing social
concerns and making decisions that fully consider ESG aspects (Alsayegh et al., 2020).

Governance (G) is the most relevant ESG pillar in terms of Tobin’s Q impact (Fatemi
et al., 2018). Those firms with good governance structures, transparent decision-making
processes, and good ethical standards achieve better market valuations and resilience
during crises (Giese et al., 2019). ESG reporting quality also plays a significant role in
ESG performance. Firms that frequently and extensively report their ESG outcomes are
perceived as less risky investments, which translates into lower capital costs (Au et al.,
2023). ESG reporting also allows corporations to recognize areas that need improvement
and establish strategic goals that are aligned with compliance standards. Previous research
emphasizes that the composition and structure of corporate boards are important determi-
nants of the quality of governance, with direct consequences for corporate decision making
and investor sentiment (Farinés et al., 2022; Khan et al., 2024). Board diversity, particu-
larly gender diversity, has been linked to improved decision making, stronger stakeholder
relations, and better ESG performance, leading to improved long-term market valuation
(Alsayegh et al., 2020; Farinés et al., 2022). Our results offer partial evidence in support of
this assertion with a positive, though modest, effect of governance quality on Tobin’s Q.
Companies in the auto industry can, therefore, reap benefits by tactically streamlining their
board arrangements to enhance value creation.

Two main theoretical frameworks explain the impact of environmental, social, and
governance (ESG) considerations on Tobin’s Q. The stakeholder theory, in its formulation
by Freeman and McVea (2001), contends that firms with superior ESG performance reap the
advantages of more solid stakeholder relations, adherence to regulatory stipulations, and
reduced vulnerability to threats, all of which are reflected in higher firm value and Tobin’s
Q (Eccles et al., 2014; Fatemi et al., 2018). The agency theory, as formulated by Jensen and
Meckling (1976), contends that expenditure on ESG initiatives gives rise to higher costs and
more managerial discretion, which can diminish profitability and therefore, cause Tobin’s
Q to be lower (Bebchuk & Weisbach, 2010; Liang & Renneboog, 2017).

Empirical studies seek to reconcile these perspectives by investigating the possible
effect of high ESG scores on the increase in Tobin’s Q, particularly in the European market,
where sustainability is increasingly integrated into financial decision making (Giese et al.,
2019). There is a substantial body of literature that suggests high ESG scores are linked to
an increase in Tobin’s Q, particularly in industries exposed to more stringent regulatory
oversight and with strong ESG investor preferences. Fatemi et al. (2018) illustrated that
corporate governance (G) has a direct positive effect on Tobin’s Q, while environmental (E)
and social (S) aspects have an indirect effect through supporting corporate stability and
risk management practices. The authors used the generalized method of moments (GMM)
model to address potential endogeneity issues. Furthermore, Giese et al. (2019) investigated
MSCI Europe-listed firms and determined that better ESG ratings are connected with
more valuable companies and lower costs of capital, giving proof for the hypothesis that
investors perceive ESG to be value-adding. The results show that companies with good
ESG performance are more highly regarded by investors because they are seen as more
sustainable, better governed, and less exposed to regulatory and reputational risk (Friede
et al., 2015).

Though most research corroborates a positive ESG-Tobin’s Q relationship, there are
others that report mixed or insignificant results and observe that ESG’s impact is contingent
on industry composition, firm size, and market conditions. Friede et al. (2015) investigated
the ESG performance of European companies and confirmed that the ESG-Tobin’s Q
relationship is stronger in times of economic stability but deteriorates in financial crises.
They showed through a quantile regression model that high-valued firms benefit more
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from ESG than lower-valued firms. Eccles and Stroehle (2018) found that ESG acted more
as a risk-reduction mechanism than a value-enhancing mechanism. This implies that
while ESG can help stabilize firms and build investor confidence, its effect on Tobin’s Q is
heterogeneous among firms and in the economy.

The study uses several econometric models to analyze the impact of ESG factors
on corporate performance, represented by a firm’s market value, Tobin’s Q (TQ), and the
financial profitability measure return on assets (ROA). The explanatory variables include the
particular subindices or ESG factors (E, S, and G); financial indicators such as leverage and
debt (Leverage, DEBT); firm size (SIZE); capital expenditure (CAPEX); and risk exposure in
a form of the total levered Beta (BETA).

Environmental, social, and governance (ESG) metrics have emerged as a key factor in
the automobile sector, shaping company strategies, financial performance, and stakeholder
relations. Since the late 20th century, the industry has undergone a massive transformation
with the accelerated proliferation of electrification, autonomous driving technologies, and
shared mobility solutions. This kind of revolution has accelerated the need for sustainable
business models, thus rendering ESG an essential building block to facilitate competitive
advantage and the long-term sustainability of businesses.

The relationship between ESG performance and corporate financial performance
has been explored widely in the academic literature, primarily using the stakeholder
theory. Originated by Freeman et al. (2007), the stakeholder theory contends that a firm
must consider the interests of all the stakeholders—i.e., customers, suppliers, employees,
communities, and investors—to attain stability and long-term value creation (Freeman et al.,
2007). The firms that engage in ESG activities demonstrate an intent to meet stakeholder
expectations, thereby mitigating the risk of regulatory breaches and reputational harm (Li
et al., 2018). Stakeholder theorists argue that stakeholder relations need to be cultivated
if profit maximization is to take place successfully in a globalized economy, and this will
ultimately generate a competitive advantage for firms (Porter & Kramer, 2006; van Beurden
& Gossling, 2008).

Empirical studies mostly validate the proposition that holistic ESG scores have a
positive impact on financial performance, especially in the long run (Xie et al., 2019; Lopez-
Arceiz et al., 2018). It has consistently been evidenced that good corporate governance, as a
component of ESG, is well regarded by stakeholders. Clear and transparent disclosures of
ESG—which include profit statements, annual reports, and sustainability reports—help
improve company credibility, thereby fostering capital market access along with improved
financial performance metrics (Alareeni & Hamdan, 2020). The influence of environmental
and social concerns on profitability, however, has greater variability, with some research
suggesting that the costs linked with efforts in sustainability in the short run could lead to
short-run declines in profitability (Kazakakou Powaski et al., 2022).

Building on this conceptual foundation, the current literature emphasizes the growing
significance of ESG integration as a strategic driver in the automotive industry. Sustainabil-
ity is no longer a mere compliance imperative but also a promoter of corporate resilience,
supply chain productivity, and investor trust.

The literature on environmental, social, and governance (ESG) in the automotive
sector recognizes the growing significance being accorded to sustainability as a key de-
terminant of business performance, governance structures, and supply chain resilience.
ESG factors influence financial performance, adherence to legislation, and stakeholder
expectations, and businesses are increasingly incorporating concepts of sustainability into
their decision making.

Sustainability, as articulated in environmental, social, and governance (ESG) terms,
is a significant factor to quantify in ascertaining organizational performance, and the au-
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tomotive sector is not any different. ESG influences financial performance, regulatory
compliance, and stakeholder expectations, prompting corporations to embody these princi-
ples within their strategic decision making.

The role of stakeholders and their engagement take a key position in defining ESG
and influencing corporate responsibility, decision making, and revelation within reporting
practice. Yeh et al. (2024) analyze the extent to which various stakeholder constituencies—
including customers, suppliers, employees, regulators, and investors—influence man-
agement control systems designed to align executive incentives with ESG goals. Their
findings are that metrics of emissions reduction, human rights compliance, and employee
empowerment feature most prominently in supplier retention and executive compensation
programs. Board composition and ESG performance have also entered the frame, with
particular attention to gender diversity. Khan et al. (2024) discovered positive dependence,
considering female manager presence and improved overall ESG performance, focusing on
the auto industry. However, the transparency and coherence of ESG reporting remain a
problem. Kaminska-Witkowska and Matuszak-Flejszman (2023) argue that the integration
of the EMAS environmental reporting system into ESG reporting systems can increase
comparability and reduce the administrative burden of scattered regulatory demands.

The particular difficulty with ESG management is the development of stable and
standardized key performance indicators (KPIs) that can effectively assess the impact
on environmental, social, and governance aspects. Vijaya et al. (2025) suggest applying
Fuzzy DEMATEL and Fuzzy TOPSIS approaches to identify the most impactful ESG KPIs
for the automotive sector. Dinca et al. (2022) investigate the relationship between ESG
scores and company valuation and point out the great impact of governance structures on
financial stability.

Other than the governance component, adherence to ESG notions has far-reaching
effects on supply chain management because sustainability pledges are being directed
towards this component more and more. According to Yang et al. (2024), firms with robust
ESG connections exert a positive effect on the productivity of their downstream supply
chain partners, thereby confirming the existence of the sustainability spillover theory. Qiu
et al. (2024) find that companies embedded in highly networked supply chains experience
reduced ESG controversies, while centralized firms are exposed to higher reputational
and operational risks. Another connected dimension is the role of insurance companies in
enabling ESG compliance in supply chains. A study conducted by Gong et al. (2024) shows
that insurance firms have started adopting sustainability-linked approaches, including
ESG-weighted tendering and improved cooperation along supply chains, in favor of carbon
emission abatement.

Investment choices and company value valuation in the automotive sector have pro-
gressively integrated environmental, social, and governance (ESG) performance indicators.
Rossi et al. (2020) report significant positive correlations between environmental and
governance dimensions and companies’ market value, with social dimensions having
a comparatively lower effect. Stefanoni and Voltes-Dorta (2021) adopt a more quantita-
tive stance. They apply Data Envelopment Analysis (DEA) to analyze efficiency models
that also consider sustainability dimensions pertaining to ESG. Their findings are that
efficiency measurements considering such a factor outperform traditional financial met-
rics. Similarly, Glova and Slyvkanyc (2024) confirm that governance dimensions add
value to the long-term market valuation compared to the short-term financial drawback of
environmental performance.

Corporate communication plans regarding environmental, social, and governance
(ESG) achievements are necessary to shape public opinion and build brand equity. Lee et al.
(2022) examine how automotive companies communicate their ESG commitments. They
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mainly employ advertisement, social media engagement, and research and development
investment. The researchers reveal that these efforts significantly enhance brand equity.
Moreover, Choi and Cho (2021) examine CEO communications, finding that the use of
sustainability-themed vocabulary in executive messaging is an important distinguishing
factor between successful automotive firms.

Sustainability accounting, emissions reduction, and the responsible management of
resources are at the core of ESG reporting. Toth et al. (2024) analyze the application of life
cycle assessment (LCA) methodologies such as the GREET model in approximating the
greenhouse gas (GHG) emissions, revealing substantial disclosure gaps in sustainability
communications of companies. Securing a stable supply of raw materials for electric vehicle
(EV) production. Petavratzi and Gunn (2023) refer to the lengthy lead times in acquiring
raw materials such as lithium and cobalt, which are supply chain vulnerability issues.
Martins et al. (2024) speak about incorporating sustainable materials into the production
of automotive parts. They also talk about potential developments despite Brazil’s current
technological and logistical constraints.

Becoming carbon neutral in the automobile sector needs deep structural and regulatory
changes, as noted by Srivastava et al. (2025). They also suggest the adoption of a strategic
framework to facilitate the incorporation of ESG principles in the Indian automobile
aftermarket sector to smooth transitions toward sustainability. Furthermore, Maehara et al.
(2022) note the need to recognize the contribution of intellectual property to advancements
in ESG. They also look at patent trends related to decarbonization and summarize the
automotive sector as a trendsetter in innovation driven by sustainability. Forster and Mischo
(2022), in their study, emphasize the necessity of standardized systems of sustainability
certification in fulfilling ESG commitments across worldwide operations.

The shifting nature of environmental, social, and governance (ESG) reporting, along
with the investment trends within green technology, highlights the changing face of sus-
tainability reporting. When examining green investment by companies, Toth et al. (2024)
highlight that companies mostly report such endeavors as a way of mitigating reputational
risks. In addition, Molnar et al. (2024) look into how energy consumption correlates with
adherence to ESG reporting standards. Based on this study, they identify that higher
energy consumption is linked to lower adherence to Global Reporting Initiative (GRI)
standards. The tone of linguistic reporting in ESG reports is also important, as shown
by Beretta et al. (2021). As can be seen, firms with more ESG involvement utilize more
positive and engaging language in their sustainability reporting. Along with traditional
ESG reporting, digital innovation and man-machine interactions also constantly influence
sustainability strategies.

Based on recent societal, regulatory, and investment trends, as well as findings from
the existing literature, the following hypotheses are formulated and examined:

H,: Environmental, social, and governance performance positively affects the financial performance
of firms active in the European automotive industry as measured by return on assets (ROA).

Hy: Environmental, social, and governance performance positively affects the market value of firms
active in the European automotive industry represented by Tobin’s Q (TQ).

The recent evolution within the area of ESG investing in Europe, along with the revo-
lutionary trends within the automotive sector in the wake of the Diesel scandal, reflects
that there has been a noteworthy shift in stakeholders” and investors” attention towards
ESG issues. This shift is characterized by stakeholders utilizing ESG information to en-
hance their analytical framework for additional research and for greater engagement with
companies. This hypothesis aligns with the struggles currently faced by the automobile
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sector in the midst of climate change and more stringent emissions policies. In addition,
the PRI (2021) report infers that climate change risks are the foremost environmental,
social, and governance (ESG) concern that must be addressed by investors in a bid to
identify and manage a variety of risks—be they organization-specific, industry-specific,
or systemic—while facilitating stock valuation and monitoring. Thus, as proposed, the
literature needs to examine the separate influence of levels of ESG sub-categories on a
firm’s (financial) performance.

The environmental score is intended to serve as an indicator of a company’s involve-
ment in environmental initiatives, such as greenhouse gas emissions reduction, a matter of
pivotal concern in the motor vehicle industry, as noted in the introduction section. Research
by Alareeni and Hamdan (2020) indicates that the environmental score contributes most to
financial performance in the automobile industry (Velte, 2017).

4. Data and Research Method

The main aim of this paper is to examine the influence of the ESG performance of car
companies on financial performance and market value. There are numerous companies in
the automobile industry; however, according to the paper’s scope, we are relying on our
dataset, which comprises sixty of the largest European publicly traded firms and members
of the Eurostoxx 600 stock index. In order to enable assessment, multiple regression analysis
is performed using the R statistical software, focusing specifically on the plm package.

4.1. Data

The study analyzes the European context using data from sixty publicly traded Eu-
ropean companies active in the automotive industry, constituents of the Eurostoxx 600
index, a broad measure of the European equity market. The data were extracted from
2011 to 2022 to conduct a panel data analysis of twelve years, in total 720 observations
for each of the variables. The data of all the dependent variables, independent variables,
and control variables are collected from the Refinitiv Eikon DataStream database. The
chosen time frame allows the research to illustrate long-term ESG development during
both stability and instability in the markets, and major policy reforms and reputation issues.
The Eurostoxx 600 companies were chosen based on size, quality of information disclosed,
and extensive impact in developing ESG strategies for the European automotive sector.

Before conducting panel regression, the dataset was prepared by addressing missing
values and measuring corporate risk. The missing values were handled using the Multiple
Imputation (MI) method, applied separately for each sector to account for sector-specific
characteristics and reduce bias (Little & Rubin, 2019). Fifteen imputations per sector were
performed in R Studio 2024.04.1 Build 748 using the mice package, exceeding the standard
five imputations for improved accuracy (Schafer & Graham, 2002). The missing data,
primarily affecting ESG variables and financial indicators, were assumed to be “missing
at random” (MAR) and imputed using Bayesian regression models (Rubin, 1987). This
sector-specific approach preserved variable relationships and minimized systematic bias,
ensuring robust and reliable estimates (Friede et al., 2015). We also utilized beta coefficients
(total levered beta) from the Damodaran sectoral dataset.

4.2. Variables

The dependent variables in this regression were return on assets (ROA) and Tobin’s Q
(TQ), commonly used as proxies to measure financial performance and market performance.
ROA is calculated as net income divided by the average total assets of a fiscal year and
is expressed in percentage. In line with prior studies, Tobin’s Q is calculated as the ratio
between the market value of equity and total liabilities on the one hand and total assets
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on the other hand (Abdi et al., 2020). As the effects might not be noticeable immediately,
one-year lagged variables of ROA and Tobin’s Q were also used and tested to evaluate the
impact of ESG performance. Unfortunately, the results do not seem to be significant using
one-year lagged data.

The main independent variables were the ESG score and sub-scores, which are a proxy
for a company’s ESG performance. The main independent variable was the combined
ESG score sourced from the Refinitiv Eikon dataset which is a leading global provider of
ESG metrics and data services. Their ESG score resulted from a sector-specific and data-
driven analysis of corporate performance on financially material ESG issues. Information
was sourced from publicly available data like sustainability or integrated group reports,
news-based controversies, and activities of non-governmental organizations, which were
then translated into over 250 non-financial metrics that refer to three spheres of ESG: The
environmental sphere covers topics like emissions, environmental stewardship, resource
use, environmental solutions, waste, water, and environmental management by business
activities. The social topics are diversity, occupational health and safety, training and
development, product and or service access for disadvantaged communities, community
relations, product quality and safety, human rights, labor rights, compensation, and em-
ployment quality. The governance topics include business ethics, corporate governance,
disclosure transparency, forensic accounting, and capital structure (GSIA et al., 2020). These
data were finally aggregated into an overall ESG score (also considering controversies),
which was used as a proxy for a company’s ESG performance. In addition, Refinitiv offers
E scores, S scores, and G scores for the sub-categories, which are useful as the ESG score is
a multidimensional index combining the three dimensions of ESG. Thus, another opposing
dimension might eliminate the impact of one dimension. To identify the main driver for
ESG impact in the regression analysis and test, it was also necessary to have separate
sub-category data available. The scores were scaled between 0 and 100, with higher scores
indicating better performance. Data from Refinitiv offers historical scores dating back
to 2011.

Financial and market performance variances can be attributed not just to the ESG
score, thus, control variables should be added. Control variables might not be the focus
of the study, but their effect on the dependent variables cannot be ignored. They, thus,
play a role in the rise in explained variance in a regression model. The existing body of
literature indicates the presence of multiple control variables. Initially, control variables
associated with both systematic and unsystematic risk were incorporated, as they are
anticipated to influence financial performance. Systematic risk was quantified by a firm’s
beta coefficient (BETA), which serves to regulate an equity’s price fluctuations in relation to
market movements. Unsystematic risk was captured by the debt ratio (DEBT), which equals
total liabilities over total shareholders’ equity and is a measure of the leverage of a firm. It is
anticipated that firms with excessive financial leverage are more prone to financial distress
and a decrease in profitability (Li et al., 2018). But, Abdi et al. (2020) contend that low-
growth firms with stable cash flows and tangible assets such as automobile manufacturers
tend to carry high financial leverage, which may not be detrimental.

A company’s size (SIZE) should be controlled by the natural log of its total assets.
The noted positive effect can be explained by the fact that larger companies have more
resources to devote to ESG initiatives and non-financial reporting. Moreover, it is expected
to benefit from economies of scale or scope that are difficult to imitate. On the other hand, a
negative effect related to size can be linked with costly structural adjustments and complex
decision-making procedures. Capital expenditure (CAPEX) was also one of the possible
control variables and was calculated by dividing net capital expenditure by revenue.
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4.3. Models

A multiple regression analysis was executed in the statistical software R (primarily
with the plm package) to investigate the relationship between a company’s ESG perfor-
mance and its corporate performance. The multiple regression design aimed to find the
best-fitting model to explain the behavior of dependent variables in response to changes in
the independent variable based on the observed data. A Pooled Ordinary Least Squares
or pooled OLS (POLS) model was used as a base model. In addition, panel regression
in the form of a fixed or random effect panel was conducted as well as provided in the
following text.

Before applying the POLS model, five assumptions regarding the model’s specification
should be tested to ensure the coefficient estimates are unbiased (Han et al., 2016). Firstly,
the linearity of the coefficients and error terms of the regression were tested. For this, a
Ramsey Reset test was conducted with the null hypothesis claiming that there is no omitted
nonlinearity. This hypothesis was rejected, as the resulting p-value was smaller than
0.0000, which implied that the model was indeed suffering from some omitted variables or
misspecification. However, scatter plot diagrams of ROA and Tobin’s against the total ESG
indicated a slight positive linear relationship in the case of the market value and slightly
negative in the case of the profitability variable ROA (Figure 1).

Tobin's Q vs. ESG ROA vs. ESG
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Figure 1. Scatterplot of Tobin’s Q versus ESG (left) and ROA versus ESG (right). Source: own elaboration.

Furthermore, the error term should have a population mean of zero. This can be tested
by using a histogram of the model’s residuals and comparing it with the famous normal
distribution. We see in Figure 2 the residual distribution of the model, which should center
around zero. We also extended the visual aspect with the Shapiro-Wilk and Anderson-
Darling normality tests, which are two very reliable tests for normality. The low p-values
of both models’ residuals indicated that the null hypothesis of a normal distribution was
not rejected, and the assumption regarding normality was fulfilled. We also applied the
Jarque-Bera normality test, where the low p-values of the Jarque-Bera test indicated that
the skewness and kurtosis of the test were not significantly different from their expected
values for normal distribution. Thus, the distribution of the model residuals of both models
seems statistically not different from a normal distribution.

Next, endogeneity concerns should be addressed by looking at the correlation be-
tween the residuals and all the explanatory variables. No significant correlation between
the residuals and any variable was identified for these models. This is a sign of ho-
mogeneity, meaning that disturbances have the same variance and are unrelated to any
independent variable.

An OLS model should demonstrate a constant variance instead of an escalating
variance. This can be tested by White’s test with the null hypothesis that there is no
heteroscedasticity. We found a p-value of 0.3859 for the ROA model, which gave us a
reason to reject the null hypothesis and confirm homoscedasticity. In contrast, a p-value at
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0.03947 was found for Tobin’s Q model, thus confirming heteroscedasticity and reducing
the precision of the estimates in the OLS regression.

Histogram of Tobin's Q model residuals Histogram of ROA model residuals
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Figure 2. Histogram of residuals of Tobin’s Q (left) and ROA (right). Source: own elaboration.

Finally, multicollinearity should be addressed. The results of the Pearson correlation
matrix are visualized below in Table 2. The results have not revealed any significant
multicollinearity concern among the ESG sub-scores. However, we also decided to use a
variance inflation factor test for multicollinearity issues.

Table 2. Pearson’s correlation matrix of all the variables in the regression analysis.

TQ ROA E S G ESG LEV SIZE DEBT CAPEX BETA
TQ 1.000
ROA 0.549 1.000
E 0.157 0.174 1.000
S 0.019 —0.016 0.590 1.000
G —-0313  —-0.097 0.213 —-0.127 1.000
ESG 0.336 0.257 0.737 0.261 —0.314 1.000
LEV —0.315 —0.065 —0.485 —0.388 0.365 —0.529 1.000
SIZE 0.060 0.016 0.489 0.589 —0.349 0.487 —-0.529 1.000
DEBT —-0.353  —0.300 —0.149 —0.045 0.401 —0.407 0.286 —0.346 1.000
CAPEX —0.101 —0.198 —0.612 —0.502 0.321 —0.667 0.527 —0.775 0.317 1.000
BETA —-0234¢ -0137 —-0.332 —0.096  —0.005 —0.293 0.628 —0.007 0.069 0.207 1.000

VIF values higher than 10 may indicate a collinearity problem. However, our test
results in Table 3 revealed that E score, S score, and G score, as well as control variables, do
not bear a collinearity problem.

Table 3. VIF values of variables used in TQ and ROA models.

TQ model
E S G ROA Leverage SIZE DEBT CAPEX BETA
2.7780 2.9756 1.3322 1.2094 1.0530 4.6780 4.9973 1.1216 1.0478
ROA model
E S G TQ Leverage SIZE DEBT CAPEX BETA
2.8183 3.0488 1.3295 1.1776 1.0412 4.9548 4.9462 1.1246 1.0482

Unfortunately, we were not able to use the total ESG score due to higher multicollinear-
ity with E, S, and G scores. So, we replaced the total ESG score. This adjustment was also
justified by the assumption that the individual sublevel scores might have opposing effects
which might be offset by each other and neutralize the impact of the total ESG score. Apart
from that, no multicollinearity issues should arise.
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To empirically assess the hypotheses regarding the relationship between environ-
mental, social, and governance (ESG) factors and financial performance, the following
regression models were proposed. To test H, and examine the relationship between ESG
and financial performance, the following regression model were applied:

ROA; 1 =a+ B1Ejy + B2Si + B3Gir + B4 TQ; s + PsLeverage;; + BeSIZE;;

1
+ ‘B7DEBTi,t + ﬁgCAPEXi,t + ﬁgBETAi,t + ‘C'i,t, ( )

where ROA represents return on assets; E, S, and G denote the environmental, social, and
governance dimensions of ESG performance; and the control variables include Tobin’s Q
(TQ), firm size (SIZE), financial leverage (Leverage), debt ratio (DEBT), capital expenditure
(CAPEX), and market risk (BETA).

To test Hb and analyze the relationship between ESG performance and market-based
performance, the return on assets (ROA) was incorporated as an independent variable,
while Tobin’s Q (TQ) was introduced as the dependent variable:

TQit1 =a+ PB1Eis + B2Siy + B3Giys + BsROA, ; + BsLeverage;; + BeSIZE;;

2
+ ‘B7DEBTi,t + ﬁgCAPEXi,t + ﬁgBETAi,t + Ei,t. ( )

Here, Tobin’s Q (TQ) is used as a proxy for market-based performance, while the
ESG dimensions and financial control variables remain consistent with the first model.
The inclusion of ROA as an explanatory variable allowed for examining the influence of
accounting-based financial performance on market valuation.

These regression models facilitated a comprehensive analysis of the potential impact
of ESG factors on both accounting-based and market-based performance measures.

5. Results
5.1. Descriptive Statistics

Summarizing statistics of the variables are presented in Table 4, Tobin’s Q shows a
mean value of 1.352, indicating that on average, the market value is slightly greater than
the opposed asset value. The companies in this sample yield an ROA of 6.855% on average
with a minimum of —23.02% and a maximum of 335.96%.

Table 4. Summary statistics of all the variables included in the regression analysis.

N Mean Standard Deviation Min Max
Dependent variables
TQ 720 1.352 4.69 0.00 71.82
ROA 720 6.855 21.05 —23.02 335.96
Explanatory variables

ESG 720 59.115 18.18 3.91 94.16
E 720 66.015 26.35 0.00 98.89

S 720 68.484 22.13 2.89 98.47

G 720 60.834 22.72 4.67 99.33

Control variables

Leverage 720 2.488 15.39 —361.31 86.00

SIZE 720 2.802 0.19 1.81 3.05
DEBT 720 13.772 3.98 0.00 19.22
CAPEX 720 8.947 1.23 3.66 11.89
BETA 720 4.209 1.21 1.69 10.68

The explanatory variables employed in this research are the aggregate ESG score and
its three constituent sub-dimensions: environmental (E), social (S), and governance (G).
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The average overall ESG score is 59.115, with a standard deviation of 18.18, a low of 3.91,
and a high of 94.16. Among the ESG sub-scores, the social (S) score has the largest mean
(68.484), followed by the environmental (E) score (66.015) and the governance (G) score
(60.834). Nevertheless, the E score is the most volatile with a standard deviation of 26.35,
whereas the G score has the narrowest range.

The control variable SIZE, as proxied by the natural logarithm of total assets, is
relatively stable with a mean of 2.802 and a standard deviation of 0.19. The BETA variable
has a mean figure of 4.209, which reflects that the sample companies are riskier or more
volatile than the market mean. Most of the BETA values are within a relatively narrower
range, reflecting differences in market exposure of different firms.

In terms of financial risk metrics, the leverage ratio has an average of 2.488, with high
variability, implying a high degree of heterogeneity in firms’ financial structures. The DEBT
ratio averages 13.772, with observations between 0.00 and 19.22, indicating high differences
in corporate capital structures. Likewise, capital expenditures (CAPEXs) are highly volatile,
ranging between 3.66% and 11.89%, with an average of 8.947%, pointing to differences in
firms’ investment policies.

As far as performance measures are concerned, the average return on assets (ROA)
is 6.855 with a standard deviation of 21.05 and a range of —23.02 to 335.96, thereby high-
lighting the disparity in profitability levels of firms. Tobin’s Q (TQ), the market measure of
performance, has an average value of 1.352 and a broad range of 0.00 to 71.82, indicating
very wide variations in the market value of firms.

5.2. Regression Results

Several models have been considered and tested considering the first hypothesis
that the environmental, social, and governance performance positively affects the market
value of firms active in the automotive industry. The most significant models and their
coefficients are presented in Tables 5 and 6 below. The pooled OLS regression analysis
model explores the connection between several independent variables and Tobin’s Q, which
is a market valuation measure, based on data from publicly traded European automobile
firms spanning twelve years. The overall explanatory power of the model is represented by
an R-squared figure of 0.542, indicating that around 54.2% of the variation in Tobin’s Q is
accounted for by the independent variables that were chosen.

H,: Environmental, social, and governance performance positively affects the financial performance
of firms active in the European automotive industry as measured by return on assets (ROA).

Hy,: Environmental, social, and governance performance positively affects the market value of firms
active in the European automotive industry represented by Tobin’s Q (TQ).

The environmental (E) dimension has a significant negative impact on Tobin’s Q,
indicating that firms with superior environmental performance are likely to have lower
market value, possibly due to the large expenses of environmental initiatives. The social (S)
factor, however, has a positive and significant influence, indicating that firms with higher
social responsibility scores are viewed more favorably by the market. Governance (G) is
not seen to have a significant effect on Tobin’s Q, indicating that governance problems may
not be the driving force in valuation in this sector.

Leverage has a positive impact, which implies that companies with greater leverage
ratios possess greater Tobin’s Q, and this could suggest that the market views debt financing
favorably in this sector. Firm size (SIZE), conversely, is of considerable negative effect,
suggesting that larger companies are associated with lower market valuation, possibly
due to inefficiencies or because the market thinks that they have growth potential. Debt
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(DEBT) is considerably positively correlated with market valuation, suggesting that the
amount of total debt contributes to greater market valuation. Capital expenditure (CAPEX)
is positively correlated with Tobin’s Q, although only marginally significant.

The systematic risk factor (BETA) is not significant in Tobin’s Q, indicating that market
risk is not a strong influence on firm valuation in this case.

The results highlight the relevance of social responsibility and financial paradigms to
impact market value, while environmental performance and company size appear related
to negative market views in the context of the European automobile sector.

The fixed-effects model estimates are more consistent by not allowing unobserved
heterogeneity among firms. The method eliminates the effects of firms over time and thus,
is more stable than the pooled OLS model to analyze panel data, as indicated by the F-test
of individual effects. It is also more consistent and significant than the random-effects
model, as indicated by the Hausman test.

The model captures about 49.38% of the variability in return on assets (ROA), which
is marginally lower than the pooled model but offers a more accurate estimate after firm-
specific heterogeneity is controlled for. The combined model is still notably high, showing
that independent variables chosen separately influence profitability.

Table 5. Panel regressions with TQ (note: ***, **, and * denote a significance level of 1, 5, and
10 percent, respectively).

Dependent variable: TQ

Model (1) POLS (2) FE (3) RE (4) GMM
Coefficient Coefficient Coefficient Coefficient
(Std. Error) (Std. Error) (Std. Error) (Std. Error)
Independent
Variables
E —0.8250 *** —1.3955 *** —0.8250 *** —0.82504 *
(0.2375) (0.3004) (0.2375) (0.5478)
S 1.9724 *** 2.8844 *** 1.9724 *** 1.972397 **
(0.4059) (0.5354) (0.4059) (0.8805)
G —0.3351 —0.6626 * —0.3351 —0.33513
(0.2638) (0.3586) (0.2638) (0.3351)
ROA 0.1534 *** 0.1525 *** 0.1534 *** 0.153419 ***
(0.0062) (0.0068) (0.0062) (0.0151)
Leverage 0.0423 *** 0.0456 *** 0.0423 *** 0.042293 ***
(0.0079) (0.0083) (0.0079) (0.0095)
SIZE —6.3454 *** —9.5247 *** —6.3454 *** —6.34543
(1.4164) (2.0914) (1.4164) (5.4194)
DEBT —0.1495 ** 0.2428 *** —0.1495 ** 0.149468
(0.0675) (0.0871) (0.0675) (0.1738)
0.1824 * 0.1365 0.1824 * 0.182398
CAPEX (0.1029) (0.1375) (0.1029) (0.1886)
BETA 0.0934 0.0284 0.0934 0.093435
(0.1011) (0.1229) (0.1011) (0.1339)
Constant 10.3671 *** 10.3671 *** 10.3671
(3.4307) (3.4307) (12.0968)
N Observations 720 720 720 720
Effects firm firm firm
R? 0.54237 0.49709 0.54237
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Table 6. Regressions with ROA (note: ***, **, and * denote a significance level of 1, 5, and 10 percent,

respectively).
Dependent variable: ROA
Model (1) POLS (2) FE (3) RE 4) GMM
Coefficient Coefficient Coefficient Coefficient
(Std. Error) (Std. Error) (Std. Error) (Std. Error)
Independent
Variables
E 1.3981 3.3684 ** 1.4959 3.3684
(1.0586) (1.3140) (1.0677) (3.3130)
S —4.4526 ** —8.9396 *** —4.6442 ** —8.9396
(1.8187) (1.3408) (1.8362) (3.4484)
G 2.0321 * 42127 *** 2.11557 * 4.2121
(1.1663) (1.5463) (1.1802) (2.5941)
TQ 3.0054 *** 2.8522 *** 2.9958 *** 2.8522
(0.1219) (0.1274) (0.1220) (0.7524)
Leverage —0.2126 *** —0.1936 *** —0.2117 *** —0.1935
& (0.0350) (0.0361) (0.0350) (0.0389)
SIZE 17.5410 *** 15.9053 * 17.5176 *** 15.9053
(6.3226) (9.1674) (6.3989) (38.8567)
—1.4707 *** —1.5913 *** —1.4760 ***
DEBT (0.2946) (0.3739) (0.2972) —1.5913
—0.5128 —0.4804 —0.5169
CAPEX (0.4560) (0.5947) (0.4603) —0.4804
—0.3712 —0.1535 —0.3614
BETA (0.4476) (0.5317) (0.4505) —0.1535
—14.7327 —14.5203
Constant (15.2715) (15.4768) 3.3684
N Observations 720 720 720 720
Effects firm Firm firm
R? 0.55442 0.49381 0.55077

Tobin’s Q (TQ) still has a positive and highly significant effect on ROA, supporting
the reality that firms with higher values in the market are more profitable. Leverage and
total debt continue to have their highly significant negative effects on ROA, supporting the
reality that higher debt burdens lower profitability, most likely due to higher interest costs
and financial risks.

Opposite to the previous model, the environmental dimension (E) is positively and
significantly related to ROA. This implies that environmental investments can increase
profitability when controlling for firm-specific characteristics. The social dimension (S)
keeps its negative and highly significant impact, implying that investing in social issues can
be a cost for the firm. Governance (G) has a more positive and significant impact, implying
that firms with more developed governance structures have better financial performance.

Firm size (SIZE) is still positively related to profitability but with a lesser impact and
only marginally significant. Capital expenditure (CAPEX) and systematic risk (BETA) are
still not significant, indicating that neither capital expenditure nor market risk exposure
has any discernible impact on profitability in this sector.

This model produces better explanations of firm performance and ESG factor rela-
tionships in the European automotive sector. It confirms the positive effects of market
valuation, size, and governance, whereas it supports the negative effects of leverage and
social spending. That environmental factors emerge as significant suggests that firm
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profitability can increase through sustainability initiatives while keeping firm-specific
characteristics constant.

5.3. Summary of the Results

The pooled OLS model for Tobin’s Q (TQ) appears to outperform other models, such as
the Fixed Effects (FE) and Random Effects (RE) models, suggesting that individual-specific
or time-specific effects do not significantly influence the relationship between ESG factors,
financial indicators, and firm valuation. This means that treating the dataset as a simple
cross-sectional regression rather than accounting for firm-specific heterogeneity provides a
more effective estimation. The expected effects and real effects based on the pooled OLS
model are shown in Table 7, below.

Table 7. A comparison of expected and real effects for market valuation model TQ (note: ***, **, and *
denote a significance level of 1, 5, and 10 percent, respectively).

Real Effect

Variable Expected Effect on TQ (Pooled OLS Model) Significance

E (Environmental Performance) Positive or Neutral (+/0) Negative (—) Highly Significant (***)
S (Social Performance) Positive (+) Positive (+) Highly Significant (***)

G (Governance Quality) Positive (+) Negative (—) Not Significant
TQ (Tobin’s Q—Market Valuation) N/A Positive (+) Highly Significant (***)
Leverage (Debt-Assets Ratio) Negative (—) Positive (+) Highly Significant (***)
SIZE (Firm Size) Positive or Neutral (+/0) Negative (—) Highly Significant (***)

DEBT (Total Debt) Negative (—) Positive (+) Significant (**)

CAPEX (Capital Expenditure) Positive (+) Positive (+) Marginally Significant (*)
BETA (Systematic Risk) Negative or Insignificant (—/0) Positive (+) Not Significant

The coefficient estimates indicate that the social ESG score (S) has a strong positive
and highly significant effect on Tobin’s Q (p < 0.001). This suggests that firms with stronger
social responsibility initiatives are more highly valued by the market, potentially due to
investor preferences for socially responsible companies, improved brand reputation, and
stronger customer loyalty. In contrast, the environmental ESG score (E) has a negative and
significant effect (p = 0.0028), indicating that firms with higher environmental scores tend
to have lower Tobin’s Q values. This could be due to the costs associated with sustainability
initiatives, which may not be immediately recognized as value-enhancing by investors.
The governance ESG score (G), however, does not have a significant impact on Tobin’s Q
(p = 0.48), implying that governance structures alone are not a key determinant of market
valuation in this sample.

Among the financial variables, leverage is positively and highly significant (p < 0.001),
indicating that firms with higher leverage tend to have higher Tobin’s Q values. This may
suggest that moderate levels of debt are perceived as a sign of efficient capital management.
However, total debt (DEBT) has a negative and significant effect (p = 0.0022), meaning
that excessive debt levels are viewed negatively by investors, possibly due to concerns
over financial risk and solvency. Return on assets (ROA) is the strongest predictor of
Tobin’s Q, with an extremely high significance level (p < 0.001), reinforcing the idea that
profitability remains a key driver of firm valuation. Finally, market risk (BETA) does not
have a significant effect on Tobin’s Q (p = 0.23), indicating that systematic risk is not a major
determinant of firm value in this dataset.

The overall model fit is strong, with an R-squared value of 0.529 and an adjusted
R-squared of 0.524, meaning that approximately 52.9% of the variation in Tobin’s Q is
explained by the independent variables. The F-statistic is highly significant (p < 0.001),
confirming the overall significance of the model.
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The pooled OLS model suggests that social responsibility and financial factors play a
crucial role in firm valuation, while environmental initiatives and excessive debt levels may
negatively impact Tobin’s Q. Profitability remains the strongest driver of market value, and
governance factors do not appear to have a significant direct effect. The results indicate
that ESG considerations are relevant in determining firm value, but their impact varies
across different dimensions.

The regression results of the ROA model shown in Table 8 reveal significant infor-
mation about the relationships between ESG metrics, financial ratios, and profitability of
companies. Unlike Tobin’s Q model, which focuses on market value, this study demon-
strates more insight into the influence of financial structure and sustainability performance
on a company’s return on assets.

Table 8. A comparison of expected and real effects for financial performance model ROA (note: ***

and ** denote a significance level of 1 and 5 percent, respectively).

Variable Expected Effect on ROA Real Effect (FM) Significance
E (Environmental Performance) Ambiguous (%) Positive (+) Significant (**)
S (Social Performance) Negative or Neutral (—/0) Negative (—) Highly Significant (***)
G (Governance Quality) Positive (+) Positive (+) Highly Significant (***)
TQ (Tobin’s Q—Market Valuation) Positive (+) Positive (+) Highly Significant (***)
Leverage Negative (—) Negative (—) Highly Significant (***)
SIZE (Firm Size) Positive (+) Positive (+) Significant (**)
DEBT (Total Debt) Negative (—) Negative (—) Highly Significant (***)
CAPEX (Capital Expenditure) Mixed (£) Negative (—) Not Significant
BETA (Systematic Risk) Negative or Insignificant (—/0) Negative (—) Not Significant

Among the ESG dimensions, environmental performance (E) positively affects ROA
(p < 0.05), which implies that firms with more environmental policies tend to have better fi-
nancial performance. This could be a reflection that sustainability initiatives lead to greater
operational efficiency, cost-saving, or better stakeholder relationships which translate to
profitability. Nevertheless, social performance (S) statistically significantly (p < 0.001) nega-
tively affects return on assets (ROA), contrary to the expected notion that firm performance
is fostered through social responsibility. That may imply that investing in social programs
puts pressure on finances not resulting in immediate profit returns. Conversely, governance
quality (G) is positively and strongly significant on ROA (p < 0.001), supporting the notion
that effective governance frameworks are a determinant of financial stability and better
decision making.

Financially, Tobin’s Q (TQ), being a measure of market valuation, shows a positive and
statistically significant correlation (p < 0.001) with return on assets (ROA), indicating that
firms with higher market valuations will tend to exhibit improved financial performance.

Leverage has a negative and highly significant effect (p < 0.001), indicating that higher
debt levels can reduce profitability by means of increased interest expenses and financial
strains. Similarly, total debt (DEBT) also exerts a negative and highly significant effect
(p <0.001) on ROA, corroborating the view that high debt destroys financial performance
by increasing financial risk and decreasing operating flexibility. Firm size (SIZE) positively
and significantly (p < 0.05) impacts return on assets (ROA), indicating that larger firms enjoy
the advantages of economies of scale and improved market positioning, thus resulting in
improved profitability. Capital expenditure (CAPEX) has a negative yet statistically in-
significant influence, indicating that investment in fixed assets does not have an immediate
effect on profitability.

This can be attributed to the long-term nature of capital investments where the returns
are in terms of long periods rather than quick returns. Further, systematic risk (BETA)
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appears to have a negligible effect on ROA, which implies that a firm’s exposure to market
volatility does not affect its financial performance according to this particular dataset. The
findings indicate that environmental initiatives and governance quality positively affect
financial performance, and debt levels and leverage negatively affect profitability. Social
responsibility practices have the potential to generate long-term value but negatively affect
financial performance in the short term according to this model. Firm size and market
capitalization, proxied by TQ, are still positive determinants of ROA, and systematic risk
and capital expenditure have negligible or no significant effect. These findings highlight
the complex and multidimensional nature of the impact of ESG on financial performance.

5.4. Discussion

The empirical results provide evidence in favor of the majority of the hypothesized
relationships. Specifically, the social (S) and governance (G) dimensions prove to have
significant effects under both financial and market performance contexts. Both gover-
nance and social performance positively influence return on assets (ROA), while Tobin’s
Q shows a positive relationship with social measures and, to a lesser extent, the quality
of governance. The results reported here are in line with the stakeholder theory that as-
sumes that those companies that resolve social and governance issues are better placed
to establish stakeholder trust and achieve superior financial performance. Despite the
environmental (E) dimension showing varied or even adverse effects—most notably on
market valuation—the results are in accordance with earlier studies that document the
short-term financial expense of environmental investment.

The results of the regression runs offer important insights into the link between envi-
ronmental, social, and governance (ESG) performance and market valuation of companies
in the European automobile sector. The results show that the environmental (E) dimension
has a highly negative impact on Tobin’s Q, indicating that those companies with good
environmental performance are associated with lower market valuations. This is because
there is a tremendous cost involved in sustainability programs, which may not be directly
economically rewarding or are just not well recognized by investors.

Several of the findings are contrary to common assumptions in the ESG literature and
require closer scrutiny. For example, the negative effect of environmental performance
on Tobin’s Q contradicts the popular assumption that sustainability investments lead
to an increase in firm value. A plausible explanation is that sustainability initiatives
in the automotive sector have a high up-front cost (e.g., R&D on emissions reduction
or electrification) that is not necessarily compensated by investors in the short run—a
finding consistent with Bebchuk and Weisbach (2010). Similarly, the negative effect of
social performance on ROA suggests that investments in workforce welfare, diversity, or
community programs may reduce short-term profitability, even if they foster long-term
stakeholder trust. This aligns with the literature noting delayed financial returns from social
initiatives (Liang & Renneboog, 2017). The weak or variable contribution of governance
(G) variables to the determination of Tobin’s Q could imply that governance practices
are more directly applicable to internal control and risk management that are not always
immediately captured by market valuations. The implications are that ESG effects are
subtle and dimension-specific, and investors and managers need to approach ESG scores
with extreme caution and adjust for time horizons in assessing ESG-related strategies.

In contrast, however, the social (S) dimension exhibits a positive and statistically
significant effect on Tobin’s Q. This indicates that companies with good social responsibility
practices—including better labor policies, active community involvement, and business
ethics—are viewed more positively by the market.
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These efforts are likely to be perceived by investors as value-adding, considering
the growing emphasis on corporate social responsibility on the part of regulators and
consumers. Yet, governance (G) does not show a notable impact on market valuation, and
the suggestion is that governance-related issues may not be a key driver of firm value in
the auto industry. Financial leverage is positively related to Tobin’s Q, i.e., companies with
higher debt ratios are expected to have better market valuations. It implies that for the
automobile sector, debt capital is considered positively, maybe reflecting growth prospects
and good capital management. The firm size (SIZE) has a negative significant impact on
Tobin’s Q; i.e., large firms are expected to experience lower market valuation.

This could be due to perceived inefficiencies or the perception that smaller firms have
more room for growth.

The results also indicate that capital expenditure (CAPEX) has a mildly positive
impact on market valuation, indicating that investment in fixed assets enhances firm
value, albeit marginally. Systematic risk (BETA), however, is not a driver of market value,
therefore corroborating the fact that market risk exposure is not a critical determinant of
firm valuation for the industry.

The fixed-effects model provides more stable estimates by adjusting for firm-specific
characteristics and lowering unobserved heterogeneity. Although the model has slightly
weaker explanatory power than that of the pooled OLS model, it offers a better reflection
of firm behavior over time periods. Furthermore, the findings identify the powerful contri-
bution of market valuation (Tobin’s Q) to financial performance, whereas high leverage
and high debt levels have a negative impact on profitability.

Although environmental sustainability efforts are crucial to ensuring long-term feasi-
bility and regulatory compliance, the results show that their short-term financial impact
may be zero or even be perceived as negative by investors, primarily because of their
high implementation costs. This result does not contradict the underlying theoretical
foundations but is consistent with the existing literature that contends that the payoffs
from environmental investments take long periods to emerge. Conversely, the social (S)
dimension has a strong positive effect on return on assets (ROA) and market valuation,
thereby emphasizing its dual significance in stakeholder engagement and brand reputation.
These findings support the stakeholder theory, which suggests that firms that respond to
social expectations can establish trust and legitimacy among investors, employees, and
customers. Governance (G), though more stable and inward-looking, has a stronger corre-
lation with financial performance as compared to market capitalization, possibly because
of its influence on organizational effectiveness, accountability, and risk mitigation. Col-
lectively, these findings underscore the differentiated roles of ESG dimensions in value
creation and the necessity of implementing ESG strategies across firm-specific priorities
and stakeholder expectations.

5.5. Limitations and Future Research

Among the limitations of the study is the quality and extent of data from Refinitiv
Eikon DataStream that may not capture the full range of ESG-related activity, particu-
larly qualitative aspects such as corporate culture, ethical leadership, and stakeholder
perceptions. Furthermore, the study is performed on publicly traded European automotive
companies from the Eurostoxx 600 index, which limits generalizability to private companies
or companies in other markets. The findings may be partial reflections of ESG dynamics
within emerging markets, where regulatory environments and investor needs vary con-
siderably. A further limitation is the measurement of ESG performance using composite
scores, which may obscure the efforts of specific ESG initiatives.
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Moreover, environmental, social, and governance (ESG) scores can be prone to biases
and inconsistencies between rating agencies, which can affect the validity of the findings.
Panel regression models employing the generalized method of moments (GMM) are used
in the study to deal with endogeneity but do not adequately control for the possibility of
omitted variable bias or nonlinear relations that might exist between ESG variables and
firm performance. Future studies can adopt more sophisticated econometric methods,
like machine learning models or dynamic panel estimators, to account for complicated
interactions and causal impacts. Another direction of future studies is to examine the
significance of industry-specific ESG factors. While this paper investigates the automotive
sector, ESG drivers and financial consequences may be different in industries such as
energy, finance, or technology. Comparative cross-industry analysis can add depth to the
understanding of the impact of ESG in different business environments. Furthermore, this
study primarily tests the short- and mid-term implications of ESG factors for financial
performance and market value. Future research can examine long-term ESG commitments
and their implications for corporate resilience, innovation, and stakeholder trust in longer
time frames.

Finally, with increasing regulatory pressure and evolving regimes for sustainability
in Europe, future studies could quantify the impact of specific policies, such as the EU
taxonomy or the Corporate Sustainability Reporting Directive (CSRD), on ESG perfor-
mance and company value. Policy-focused studies could provide valuable insights for
regulators, investors, and company decision-makers to align financial objectives with
sustainability goals.

6. Conclusions

This study analyzes the influence of environmental, social, and governance (ESG)
aspects on financial performance and market capitalization in the European auto industry.
It employs data from sixty publicly traded companies in the industry, all of which are part
of the Eurostoxx 600 index. The analysis considers a twelve-year timeframe, from 2011 to
2022, creating 720 data points for every variable considered in the research. Information on
the dependent, independent, and control variables was retrieved from the Refinitiv Eikon
DataStream database. The panel regression models were estimated with robustness tests
through the generalized method of moments (GMM) to control for endogeneity problems
given the observed heteroskedasticity, serial correlation, and cross-dependency.

Two main hypotheses were tested: (i) the ESG performance positively affects compa-
nies’ financial performance in the form of return on assets (ROA); (ii) the ESG performance
positively affects companies’ market value, as represented by Tobin’s Q (TQ).

The result of the first model, for firms in the automotive industry, that calculates the
impact of ESG on financial performance is that the social (S) component has a positive
significant impact on ROA, indicating that firms with better social governance, such as em-
ployees’ welfare and community involvement, are financially better off. The environmental
factor (E) has a slightly negative effect, which is probably caused by the expensive nature of
sustainability efforts. The governance factor (G) does not have a significant effect on return
on assets (ROA), indicating that governance does not directly affect financial performance
in the short term. Furthermore, leverage is extremely significant, indicating that companies
with greater leverage perform financially better.

The second model evaluates the connection between the ESG factors and Tobin’s Q,
which is a metric of market value. The findings show that the social (S) factor has a negative
impact on Tobin’s Q, which implies that companies that invest a lot in social causes might
not see their market value appreciated immediately. This may indicate investors” skepticism
regarding the financial returns of social investments. The governance (G) dimension is
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of borderline significance, implying that good governance can lead to market valuation
in the long term. The environmental (E) dimension does not have a significant effect on
Tobin’s Q, with leverage once more being negatively linked to market valuation. In order
to provide assurance on the validity of these results, a generalized method of moments
(GMM) approach was employed utilizing White’s robust standard errors to alleviate the
problems of heteroskedasticity and endogeneity. Robustness checks confirmed that the
social (S) dimension remains significant in both models, maintaining its positive impact
on ROA and negative impact on Tobin’s Q. The environmental (E) dimension remains
insignificant, further confirming that it has no direct impact on financial performance or
market value. The governance (G) dimension remains mildly significant in market value,
but remains insignificant for financial performance. Leverage is also a highly significant
variable in both models, confirming its strong impact on firm performance.

The results provide partial support for both hypotheses. The first hypothesis is
partially supported, in that the social (S) dimension enhances financial performance but the
environmental (E) and governance (G) dimensions fail to demonstrate a definitive positive
effect. Similarly, the second hypothesis is partially supported, with governance (G) having
a positive effect on market value, the social (S) dimension having a negative influence on
Tobin’s Q, and the environmental (E) dimension not being statistically significant.

The implications of these findings are significant to management practice. Companies
need to understand that initiatives for greater social responsibility can lead to improved
financial performance; however, such initiatives will not see an immediate rise in market
value. Robust governance structures seem to underpin long-term market value, and
expenditure on environmental initiatives does not yield short-term financial returns, likely
due to exorbitant implementation costs.

The study’s novelty is threefold in being sector-specific, data-intensive, and method-
ologically rigorous. In contrast to more general cross-sector studies, this article concentrates
on the European automotive industry, providing findings that are cognizant of its special
regulatory, environmental, and market concerns. The extended study duration and the
utilization of detailed ESG scores allow an in-depth investigation of the impact of ESG
factors on firm performance in the short term and medium term. With both accounting-
and market-based ESG metrics employed together, and with endogeneity controls in place
by using panel data methods, this study provides a comprehensive and robust assessment
of the fiscal implications of ESG.

In conclusion, while ESG factors are an important driver of corporate sustainability,
their impact on financial and market performance is mixed. Corporates and investors
should systematically match their commitment to ESG and ensure governance structures
enhance long-term valuation while also addressing the short-term trade-offs associated
with social and environmental investments.
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