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Abstract: This study investigates the relationship between ESG and financial performance and
explores the influence of firms’ information environment on this relationship. To do this, we construct
an information environment index from several proxy measures, evaluate ESG performance using
Refinitiv’s ESG scores, and evaluate financial performance using return on assets and Tobin’s Q.
We find that the information environment index has a positive relationship with both return on
assets and Tobin’s Q ratio. On the contrary, ESG has a negative association with return on assets
but a statistically insignificant relationship with Tobin’s Q. The negative relationship of ESG with
return on assets is convex and weaker in companies with better information environments. We
also show that in firms with high asset turnover ratios, ESG does not harm profitability. Separately
examining the ESG components reveals that each similarly relates to profitability but that governance
has a less negative impact. Our study reveals non-linearities in the relationship between ESG and
financial performance that can help companies set better targets and implement better practices about
ESG. The moderating effect of the information environment reveals the importance of information
dissemination in preventing ESG practices from creating unfavorable consequences. This study may
shed light on a more effective ESG policy by showing ways to reduce the adverse financial effects of
ESG practices.
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1. Introduction

In recent years, corporate sustainability and environmental, social, and corporate
governance (ESG) performance have attracted significant attention from consumers and in-
vestors. Companies increasingly embrace this issue in response to the growing emphasis on
their economic environment. They have started integrating sustainability into their opera-
tions by issuing annual sustainability reports, signaling more about ESG performances, and
creating new roles such as “Director of Sustainability” [1]. Ref. [2] shows that 99% of CEOs
believe sustainability is essential to their prospects, and 48% have started implementing
sustainability practices.

The increasing emphasis on sustainability and ESG performance has made it more
important to investigate how these components affect investments and company perfor-
mance. Previous studies extensively examined issues related to sustainability and ESG,
such as socially responsible investments [3–5], green finance [6–8], impact investing [9,10],
and the effects on firm value [11–13].

This study primarily focuses on how ESG performance is related to financial perfor-
mance, specifically profitability and firm value. There are two possible ways that ESG
performance can be linked to a firm’s financial performance. First, the stakeholder theory
argues that a firm is surrounded by many groups or individuals that affect or are affected
by the firm’s operations. Therefore, the stakeholders are directly connected to firm perfor-
mance, and firms that align their interests with their stakeholders’ interests achieve more
sustainable success [14]. Some studies consider ESG as a performance measure of a firm’s
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commitment to stakeholder interests [15–17]. Thus, the stakeholder perspective expects
a positive relationship between ESG performance and financial performance. Consistent
with this view, many studies find that better ESG performance is associated with higher
profitability and firm value [18–20].

On the other hand, the second view focuses more on the costs incurred to have a better
ESG performance, such as reporting, compliance, and training costs. The value-destroying
view argues that with increasing emphasis on ESG, companies forgo profitability and focus
heavily on pleasing stakeholders, reducing their performance. The literature also provides
evidence supporting this view, as some studies find that firms with better ESG performance
have lower profitability and value [21,22].

We see that existing studies provide evidence in favor of both theories. The mixed and
contradictory results of previous studies indicate that the relationship of ESG with finan-
cial performance is still controversial. Studies show that the ESG–financial performance
relationship can be different in different countries or regions. Differences in sample periods
and methodologies can lead to contradictory results in the ESG literature. Considering
the ongoing controversy, it is still important to investigate the ESG–financial performance
relationship and the role of possible moderating factors that can enhance our knowledge
on the matter.

Our most significant contribution to the literature is investigating how a firm’s infor-
mation environment can affect the relationship between ESG performance and financial
performance. A company’s information environment includes all value-relevant informa-
tion about the company and all system components that process, use, and disseminate that
information [23,24]. Examining the role of the information environment is critical as ESG
performance is an essential piece of information in companies’ information environment.
For several reasons, firms’ information environment may be important in the relationship
between ESG performance and financial performance. First, the information environment
can create an internal effect and enable companies to manage internal ESG performance
better. Effective communication and reporting can enable more efficient implementation
and monitoring of ESG-related activities, which may reduce extra costs as companies im-
prove their ESG performance. Secondly, the information environment can create an external
impact because companies communicate their commitments to better ESG performance
through information environments. Thus, a more transparent information environment
would convey a firm’s ESG practices more effectively to the external world. Moreover,
transparency in the information environment can also facilitate the integration of ESG
considerations into investment decisions. In other words, for ESG performance to affect
profitability and firm value, stakeholders must acquire and properly process ESG informa-
tion. Accordingly, the relationship between ESG performance and financial performance
will be more positive in companies with a better information environment. A few studies in
the literature investigate the moderating effect of various factors that can be associated with
firms’ information environment. For instance, several studies [25–27] examine the moder-
ating effect of ESG disclosures and integrated reporting, which can improve companies’
information environment by facilitating the dissemination of ESG information. Ref. [28]
shows that firm size strengthens the positive effect of ESG disclosures, ref. [29] shows that
ESG performance has a more pronounced impact on the financial performance of firms
with greater media attention, and ref. [30] finds that ESG’s impact on firm value becomes
more substantial with higher ESG disclosure quality. However, to the best of our knowl-
edge, no studies directly examine the moderating effect of the information environment
in a comprehensive way. In this study, we fill this gap and contribute to the literature
by providing evidence on the moderating role of firms’ information environment on the
relationship of ESG with financial performance.

Our contribution to the literature is important because focusing on only one aspect
of the information environment, as in previous studies, cannot sufficiently capture its
multidimensional nature. Although studies show the importance of ESG disclosures, inte-
grated reporting, firm size, and media attention, they cannot provide sufficient information
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about the role of the overall information environment because it is a broad concept that
requires a comprehensive investigation. For one thing, publishing integrated reports does
not necessarily mean that firms’ information environment becomes more transparent. For
instance, ref. [31] argues that lengthy integrated reports with complex language and boil-
erplate statements harm company information environments instead of improving them.
Ref. [32] finds that voluntarily publishing integrated reports does not improve analysts’
earnings forecast accuracy. Studies show that content, readability, quality, and third-party
verification are crucial in increasing the credibility of integrated reports and enhancing the
firms’ information environments [30,33,34].

Furthermore, studies in the literature have suggested many proxy variables to measure
companies’ information environments. An extensive literature review conducted by [35]
revealed that 37 different proxy measures of information environment exist. Although
most of these proxy measures can theoretically be associated with firms’ information
environment, they can also reflect other important company characteristics. For example,
firm size is associated with a better information environment [24,36] but also with higher
leverage [37], lower stock returns [38,39], lower firm growth [40], and more significant
innovation activity [41]. That is why choosing and using one of many alternative proxy
variables can lead to measurement problems. A detailed examination centered on the
information environment would be beneficial, especially considering the difficulty in its
measurement. Our most prominent contribution to the literature in this study is on this
matter. We develop a comprehensive index that can measure the information environment
of companies by covering its various dimensions. Creating such an index allows for a
holistic and thorough assessment of a firm’s complex information environment. That is
why the index we construct is essential in understanding the information environment’s
role in the relationship between ESG and financial performance. Additionally, it provides a
consistent framework and can enable better comparison of different companies.

To complete the objectives of this study, we focus on European companies. In Europe,
many countries have strong ESG regulations, encouragements, and disclosure requirements,
which makes European companies ideal for examining the impact of their information
environment and ESG performance on financial performance. In addition to considering
combined ESG performance, we examine companies’ environmental, social, and gover-
nance performances separately to see the individual effects of ESG components. Our
sample covers firms in the STOXX Europe 600 index, and the sampling period is from
2002, the earliest year Refinitiv’s ESG data are available, to 2022. The STOXX Europe 600
index has existed since 1998 and includes large-cap, mid-cap, and small-cap companies.
The index highly represents the European stock market by covering 90% of the free-float
market capitalization. We use the first principal component of trading volume, market size,
bid–ask spread, the number of analysts, and the dispersion in analyst forecasts to measure
the information environment. We focus on two dimensions of financial performance: prof-
itability and firm value. We measure these dimensions with return on assets and Tobin’s Q
to be in line with previous work in the literature.

Our results show a negative relationship between ESG performance and profitability.
This relationship is robust in controlling the information environment, leverage, historic
beta, cost of debt, and one-year-lagged value of return on assets. The negative relationship
also exists separately for all three components of ESG. The effect sizes are similar, though the
governance component has the most minor negative impact on return on assets. Unlike ESG
performance, a firm’s information environment is positively associated with profitability.
We also find that the negative association between ESG performance and profitability
turns positive after ESG scores reach a certain level. We further show that the negative
relationship is weaker in firms with a better information environment. When we examine
the details of the low profitability of companies with better ESG performance, we see that
these companies have lower capital expenditures (CAPEX) to assets ratios and higher gross
margins but also lower asset turnover ratios. The central factor in the low profitability
of high ESG firms is the reduced efficiency in using their assets to generate revenue. We
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divide firms into terciles according to their asset turnover ratios and do not find a significant
negative association between ESG performance and return on assets in firms with high
asset turnovers. Furthermore, although there is a negative relationship between the level of
ESG performance and profitability, we observe a positive relationship between the growth
in ESG performance and profitability. We also find that this positive relationship is more
substantial in companies with better information environments.

On the other hand, we observe a statistically insignificant relationship between ESG
performance and firm value in most models, unlike the ESG performance and profitability
relationship. The lack of statistical significance also exists separately for the ESG compo-
nents. Nevertheless, when we include a quadratic term in our model, we find a negative
association between governance performance and firm value that turns positive after a
certain level of governance performance. We also show that firms with better information
environments have higher firm value, but the information environment does not moderate
the relationship between ESG performance and firm value. The growth in ESG performance
is also statistically insignificant for the firm value.

The results of our study highlight the importance of a transparent information en-
vironment in better financial performance and in reducing the negative impact of ESG
performance on profitability. Our findings imply that better communication, information
dissemination, and higher operational efficiency prevent ESG from negatively impacting
profitability to the detriment of shareholders.

We structure the remainder of this paper as follows: In Section 2, we provide a
literature review. Section 3 describes how we construct the information environment index
and explains our methodology. In Section 4, we present our empirical findings, and in
Section 5, we conclude our study.

2. Literature Review and Hypotheses Development

Our study contributes to two strands of the literature. The first is the extensive
literature examining the relationship between ESG performance and financial performance,
which provides mixed and contradictory results. Stakeholder theory posits that firms
with better ESG performance commit more to stakeholder interests, creating an alignment
between the firm and stakeholders’ interests. Thanks to this alignment, stakeholder theory
expects better ESG performance to lead to more sustainable success. On the other hand, the
value-destroying view argues that sustaining a better ESG performance induces extra costs
due to reporting, monitoring, and compliance efforts, making ESG activities harmful to
firm performance to the detriment of shareholder value. Both theories have some empirical
support in the literature. Nevertheless, studies that find a positive relationship in line with
stakeholder theory are more prevalent. Combining the findings of about 2200 individual
studies, ref. [42] showed that 90% of studies find a nonnegative impact of ESG performance
on financial performance. Similarly, in their investigation of 132 studies from top-tier
journals, ref. [43] revealed that 78% of publications report a positive effect of sustainability
practices on financial performance. The literature also shows that some variables, such as
firm size, disclosure volunteerism, integrated reporting, and ownership structure, affect
this relationship [25,27,44,45].

Several studies have examined the impact of ESG components, separately or in com-
bination, on the financial performance of organizations [11]. Ref. [20] covers a sample of
listed German companies and investigates ESG performance’s impact on accounting-based
and market-based financial performance variables. His findings reveal that the combined
ESG score and all three components separately have a favorable effect on return on assets
(ROA), the accounting-based financial performance measure. Moreover, the governance
score has the most substantial impact on financial performance compared to environmental
and social scores. According to [20], the long tradition of corporate governance reporting
in Germany or the increased value relevance for the stakeholders may explain this finding.
However, the results of [20] show no significant impact of ESG performance on Tobin’s Q,
the market-based financial performance measure. Like [20], ref. [18] also investigates the
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impact of each ESG component on return on assets and Tobin’s Q. Their sample covers
the largest 1720 firms from 39 countries between 2013 and 2021. They also find that the
combined ESG score and each ESG component are positively associated with return on
assets. They also find a positive relationship between ESG performance and Tobin’s Q,
except for the individual environmental performance. They conclude that the time nec-
essary for environment-related actions to produce results for firms may cause the lack of
a significant effect of environmental performance on Tobin’s Q. To identify whether ESG
activities affect the financial performance of European public enterprises, ref. [19] used
a combined approach of machine learning techniques and an inferential model. Their
results indicate a positive relationship between ESG practices and financial indicators,
such as ROA and return on equity (ROE). The positive association is more evident when
companies invest in environmental innovation, employment productivity, diversity, and
equal-opportunity policies. Based on a sample of 4887 global companies, ref. [46] examine
the effects of ESG activities on firms’ market-based and accounting-based performance.
They provide evidence that ESG activities and corporate governance practices benefit
firm performance. Moreover, they show that the market negatively values antitakeover
mechanisms and positively values pollution control activities.

Several studies demonstrate a negative or insignificant association in contrast to
stakeholder theory. In their examination of UK firms, ref. [47] found no significant difference
in the risk-adjusted performance of companies with high and low CSP ratings. They
conclude that implementing an ESG strategy in UK firms does not create significant financial
costs or benefits regarding risk or return. Ref. [21] analyzed whether a firm’s ESG activities
significantly promote its market value, stock holdings by institutional investors, and future
operating performance, as measured by ROA. They find no evidence that firms recover
these expenditures through increased sales. They also find that an expansion of ESG
policies is associated with future stock underperformance and a long-run deterioration in
ROA, suggesting that any benefits to stakeholders from social responsibility come at the
direct expense of firm value. In their study of Italian-listed companies from 2007 to 2015,
ref. [48] found a statistically insignificant relationship between ESG and abnormal returns.

As can be seen, existing studies in the literature tend to directly examine the effect of
ESG performance on firm value in different periods and for various countries. Nonetheless,
several studies have also investigated the role of moderating variables that may affect the
relationship between ESG performance and financial performance. The most salient of these
moderating factors include the disclosure and reporting of ESG performance. For instance,
ref. [27] examines the role of ESG reporting on how ESG performance is valued. They
find that both stand-alone and integrated reporting increases the favorable valuations of
ESG performance. In addition, they find that the moderating effect of integrated reporting
is higher than that of stand-alone reporting. Similarly, ref. [25] examines the impact of
integrated reporting on the relationship between ESG disclosures and firm performance.
They find a positive relationship between ESG disclosures and financial performance before
and after the introduction of integrated reporting. They also find that voluntarily publishing
integrated reporting results in better firm performance. On the contrary, ref. [32] finds that
the value of companies that voluntarily publish integrated reports does not significantly
vary from that of other companies. Ref. [33] examines how the content of integrated
reporting affects ESG’s influence on financial performance. They find that the readability of
integrated reports increases market valuations. Ref. [26] finds that ESG disclosures mitigate
the adverse impact of ESG weaknesses. Ref. [30] finds that the effect of ESG performance
on firm value becomes more substantial with higher ESG disclosure quality.

In addition to ESG reporting and disclosures, the literature also studies the influence
of several firm and industry characteristics. Ref. [49] finds that the positive effect of ESG
performance on firm performance is more pronounced in companies with higher CEO
power. Ref. [50] finds that employees on the board of directors create a negative relationship
between ESG performance and firm value. Ref. [44] finds that firm size moderates the
positive relationship between ESG performance and financial performance. Similarly,
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ref. [28] shows that firm size strengthens the positive effect of ESG disclosures on the value
of firms in the airline industry. Ref. [45] examines the influence of ownership structure on
the relationship between ESG performance and the value of Chinese manufacturing firms.
They find that executive and institutional ownership improves the positive effect of ESG
performance on firm value. Ref. [29] shows that ESG performance has a more pronounced
impact on the financial performance of firms with greater media attention. They argue
that ESG performance disclosures attract the attention of ESG investors, strengthening
the impact of ESG performance. Ref. [51] finds that ESG disclosures improve firm value,
especially for companies in environmentally sensitive industries. On the contrary, ref. [12]
finds that the value-creating effect of ESG activities is more prominent for firms that do
not belong to environmentally sensitive industries. Ref. [52] finds that ESG performance
increases firm value in the Korean market, and this increase is more substantial in sectors
with a lower concentration and higher growth rates.

The current state of the literature shows that both stakeholder theory and the value-
destroying view have empirical support, making them valid in explaining the relationship
between ESG and financial performance. Thus, the first research question of this study
has two possible answers. If stakeholder theory is correct, we should be able to see a
positive association between ESG and financial performance. If, on the other hand, the
value-destroying view is correct, there should be a negative association between ESG and
financial performance.

In addition to the ESG literature, our study will contribute to the information en-
vironment literature by examining how it affects value relevance. Various studies have
previously discussed how firms’ information environment affects their values and reporting
behavior. For instance, ref. [53] shows that a better information environment decreases the
propensity for and profitability of insider trading. Ref. [54] finds that audits of US private
companies not required to be audited make the information environment more transparent
and reduce their cost of debts. Ref. [55] finds that a better information environment is
associated with higher stock price informativeness.

Some studies investigate how the information environment affects the market reactions
to CSR and sustainability activities. Ref. [56] examines the impact of voluntary CSR
disclosures on stock returns. They find that stocks earn abnormal returns following CSR
disclosures, and this effect is more substantial for firms in a limited public information
environment. Ref. [57] examines the relationship between CSR disclosures and the value
of cash holdings. They find that stand-alone CSR reports positively affect the value of
cash holdings, and the information environment negatively moderates this effect. Ref. [58]
examines stock market reactions to sustainability reports. They find that the market
significantly reacts positively to the release of sustainability reports, and this reaction is
more pronounced for firms in a weaker information environment. Ref. [59] argues that
integrated reports can improve the information environment and moderate the relationship
between CSR activities and firm value. He finds that the moderating effect of integrated
reporting varies by the level of expenditures. Specifically, integrated reporting has a
positive moderating effect for firms with lower or higher environmental expenditures but a
negative moderating effect for firms in the middle group. Ref. [60] examines the impact of
ESG disclosures on stock liquidity. They find that ESG disclosure mandates increase stock
liquidity, and this effect is more substantial for firms with poorer information environments.

Some studies examine how cross-listings affect the information environment and mar-
ket valuations. Ref. [61] explores the information environment of non-US firms cross-listed
in the United States. They find that cross-listing improves firms’ information environment
by increasing analyst coverage and forecast accuracy. They also find that in line with the
improvements in the information environment, non-US firms cross-listed in the United
States have higher valuations. Similarly, ref. [62] also investigates cross-listings in the
US and finds that cross-listed companies’ cost of capital experiences a decrease of up to
120 basis points. Ref. [63] examines the signaling behavior of companies cross-listed in the
US with dividend increases. They suggest that cross-listed firms with poorer information
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environments have a higher incentive to use dividend increases as a signaling mechanism.
They find that for these firms, dividend increases follow a reduction in systematic risk.
Ref. [64] examines the decision of firms already cross-listed in the UK to cross-list their
shares in the US. They find that this decision may have been motivated by increasing price
informativeness. They find that cross-listing in the US improves firm performance, even
though they were already cross-listed in the UK.

The literature also shows that the information environment affects earnings manage-
ment and value relevance. Ref. [65] examines the moderating effect of the information
environment on the relationship between institutional stock ownership and accrual man-
agement. They find that institutional ownership is negatively associated with accrual
management, especially in firms with poor information environments. Ref. [66] shows that
when a country’s information environment is less opaque, the value relevance of earnings
and earnings quality exhibit a higher degree of positive association. Ref. [67] examines
dual-class firms and finds they are associated with a weaker information environment
and increased earnings management. Ref. [68] investigates the impact of the changing
information environment on earnings quality and earnings transparency as China’s account-
ing standards converge to IFRS. They find that the new accounting standards improved
earnings transparency, which decreased audit fees.

We argue that a more transparent information environment reduces the information
asymmetry between the firm and stakeholders. Thus, the effect of ESG performance on
financial performance should be more positive for firms with a more transparent and
accessible information environment. There are two potential channels for this moderating
impact. The first is internal and originates from within the organization. Several studies
show that a better information environment and internal communication improve op-
erational functioning and the efficacy of sustainability strategies. For instance, ref. [69]
argues that transparency is essential to improving sustainability performance. They also
suggest that lowering information asymmetry within the organization can provide effective
resource allocation for sustainability initiatives. Ref. [70] finds that internal communication
and transparency positively influence employee engagement and improve performance.
Ref. [71] shows that organizational commitment is increasing in employee perceptions
of corporate social responsibility and argues that internal communication can be used to
influence employee attitudes.

The second channel operates through how external stakeholders access and process
information. A transparent information environment can help to reduce doubt and give
stakeholders the knowledge they need to assess and comprehend the company’s ESG
initiatives properly. On the other hand, unclear information might obscure otherwise
encouraging indicators of good ESG performance and weaken the impact of ESG on
financial performance. Information asymmetry also makes decision-making processes
riskier. High information asymmetry can make it difficult for stakeholders to obtain timely
and accurate information about a company’s ESG policies, which raises uncertainty. Due
to uncertainties over associated risks, investors, for example, may be reluctant to allocate
capital to companies that provide partial or imprecise ESG disclosures. Companies that
successfully handle information asymmetry by providing clear, accessible, and reliable
information about their ESG initiatives may be better positioned to mitigate perceived
risks. This, in turn, could positively influence stakeholders’ decisions and, ultimately,
corporate profitability.

Considering the internal channels, we expect the information environment to have a
positive relationship with financial performance. We also anticipate that it will moderate
the relationship between ESG and financial performance. More specifically, we expect
the impact of ESG on financial performance to be more favorable for firms with better
information environments. Thus, the primary hypotheses of the study are as follows:

Hypothesis 1. The firm information environment is positively associated with financial performance.
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Hypothesis 2. The relationship between ESG and financial performance is more positive in firms
with better information environments.

3. Materials and Methods

In this study, we investigate how ESG performance affects the value and profitability of
European firms. In addition, we construct an index to proxy firms’ information environment
and examine its moderating effect. The sample in this study includes the largest companies
in the European stock markets. To create the sample, we first determine all stocks that were
ever included in the STOXX Europe 600 index between 2002 and 2022. After identifying
the companies in the index, we exclude the ones that do not have at least ten observations
of combined ESG scores or do not have data on the variables used in the study. After this
elimination, 707 companies remain in the sample.

We use yearly ESG scores from Datastream as the primary independent variable.
Datastream provides standardized ESG scores using publicly available information, such as
company websites, annual reports, and corporate social responsibility reports. These scores
are calculated separately for the environment, social, and governance components, and a
combined ESG score is also provided. We primarily investigate the effect of combined ESG
scores, but we also examine the impact of each component separately. The availability of
yearly ESG scores in Datastream determines our sampling period.

Table 1 presents information about the variables we use in this study. We also provide
further details in the following subsections.

Table 1. Variables used in the study.

Dependent Variables Calculation

Return on Assets (roat ) =
earningst

(assetst+assetst−1)
2

Tobin’s Q (tobint) =
mcapt+pre f stockt+liabilitiest

assetst

Independent Variables Calculation

Combined ESG Score (esgt ) Obtained from Datastream (TRESGCS).
Environmental Score (envt ) Obtained from Datastream (ENSCORE).
Social Score (soct ) Obtained from Datastream (SOSCORE).
Governance Score (govt) Obtained from Datastream (CGSCORE).

Information Environment (iet )
The first principal component of trading volume, market
size, bid–ask spread, the number of analysts, and the
dispersion in analyst forecasts.

Control Variables Calculation

Leverage (levert ) = debtt
assetst

Historic Beta (betat) Obtained from Datastream. (897E)
Cost of Debt (kd ) = interestt

debtt

Notes: This table reports the calculations and abbreviations of the variables we used in this study. We obtain
some of the variables directly from Datastream. Datastream symbols for these variables are shown in parentheses.
All the data we use to calculate other variables are also from Datastream. earnings represents earnings available
to shareholders, assets represents book value of total assets, mcap represents market value of equity, pre f stock
represents preferred stock, liabilities represents the book value of total liabilities, debt represents the book value of
total debt, interest represents interest expenses, and t represents time.

3.1. Information Environment Index

Many different proxy variables have been proposed in the literature to measure
firms’ information environment. In their literature review, ref. [35] divided these proxy
variables into four categories: “analysts and analysis data”, “stock-related data”, “firm
characteristics”, and “country characteristics”.

The most frequently used proxies are the number of analysts [72–74], analyst accu-
racy [67,75,76], analyst dispersion [77,78], trading volume [79,80], bid–ask spread [81,82],
institutional ownership [36,72], and market size [24,36]. Though frequently used, these
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measures are imperfect proxies for firms’ information environment as they can be associ-
ated with many other firm characteristics. While creating their investor sentiment index,
ref. [83] argued that creating an index from many imperfect sentiment proxies would be a
better approach than choosing one among them. From a similar point of view, we create an
index in this study using several information environment measures that are frequently
used in the literature. These variables are trading volume, market size, bid–ask spread, the
number of analysts, and the dispersion in analyst forecasts. These variables allow us to
capture the categories frequently used in the literature, set out in [35], such as analysts and
analysis data, stock-related data, and firm characteristics.

In the literature, analyst coverage is associated with improved information dissem-
ination [72,84], while transaction volume and firm size are associated with higher stock
visibility [85,86]. On the other hand, the literature associates bid–ask spread with informa-
tion asymmetry [87–89] and analyst dispersion with disagreement among investors [90,91].
Therefore, we expect the number of analysts, trading volume, and market size to impact the
information environment index we construct positively. In contrast, we expect the bid–ask
spread and analyst dispersion to have a negative impact.

We obtain data on trading volume, market size, bid and ask prices, the number of
analysts, and the dispersion in analyst forecasts from Datastream. We calculate relative
bid–ask spreads by dividing the difference between ask and bid prices by their average
values. The number of analysts represents the number of earnings per share (EPS) estimates
for the next financial year. The analyst dispersion is the standard deviation of EPS estimates.
Market size represents the number of ordinary shares multiplied by the latest closing
price. To calculate a yearly information environment index, we average the daily trading
volume, daily bid–ask spread, and monthly analyst dispersion within a year. For the
number of analysts and market cap, we consider the middle of the year and use the
values at the beginning of July. The variables we use are often associated with other firm
characteristics as well as with the information environment. Therefore, we can expect
these variables to have components unrelated to firms’ information environment. We use
principal component analysis to separate the common component associated with firms’
information environment. We estimate the first principal component of these five variables
and obtain the following index:

ie = 0.5930lnva + 0.5834 lnmcap − 0.2886spread + 0.4739num_analyst − 0.0096analyst_disp (1)

where ie is the information environment index, lnva is the natural logarithm of trad-
ing volume, lnmcap is the natural logarithm of market size, spread is relative bid–ask
spread, num_analyst is the number of analysts, and analyst_disp is the dispersion in
analyst forecasts.

We see that the index is in line with our expectations. First, the first principal compo-
nent explains 49% of the sample variation. Second, we can see that all variables enter the
equation with expected signs. That is why we consider the index suitable as an information
environment measure.

3.2. Other Variables and Research Models

In this study, we focus on two variables that are frequently used in the literature as
dependent variables. We use Tobin’s Q to measure firm value and return on assets for
company profitability [18–20,92]. An advantage of this setting is that these two dependent
variables enable both market-based and accounting-based analyses.

We primarily examine how the levels of combined ESG scores are associated with
Tobin’s Q and return on assets. In addition, we calculate the year-over-year growth
in ESG scores and study their association with firm value and profitability. We also
include our information environment index as an explanatory variable to see its impact.
We control for variables frequently used in previous studies examining the relationship
between ESG performance and financial performance, such as leverage, beta, and cost of
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debt [18,20,46,92]. We also control for the one-year lagged values of the dependent variable
to control for possible lagged effects. Thus, the primary models of our study are as follows:

roai,t = α + β1esgi,t + β2iei,t + β3leveri,t + β4betai,t + β5kdi,t
+ β6roai,t−1 + εi,t (2)

tobini,t = α + β1esgi,t + β2iei,t + β3leveri,t + β4betai,t + β5kdi,t
+ β6tobini,t−1 + εi,t (3)

where roa represents return on assets, tobin represents Tobin’s Q, esg represents combined
ESG scores, lever represents leverage, beta represents historic beta, kd represents the cost of
debt, and i and t represent firm and year, respectively.

We also run additional models that will allow us to see the relationship between ESG
performance and financial performance in more detail. For instance, several studies in
the literature find a quadratic relationship between ESG performance and financial perfor-
mance [93,94]. To test for the possible non-linear association, we also include the squared
values of ESG scores on the right-hand side of the equation. Additionally, the literature
suggests that variables associated with firms’ information environment can moderate the
effect of ESG performance on financial performance [25–27]. To test this moderating effect,
we create an interaction term between ESG scores and the information environment index
and use it as an explanatory variable. Thus, we run the following models:

roai,t = α + β1esgi,t + β2iei,t + β3leveri,t + β4betai,t + β5kdi,t
+ β6roai,t−1 + β7esg2

i,t + εi,t (4)

roai,t = α + β1esgi,t + β2iei,t + β3leveri,t + β4betai,t + β5kdi,t
+ β6roai,t−1 + β7esgi,t × iei,t + εi,t (5)

tobini,t = α + β1esgi,t + β2iei,t + β3leveri,t + β4betai,t + β5kdi,t
+ β6tobini,t−1 + β7esg2

i,t + εi,t (6)

tobini,t = α + β1esgi,t + β2iei,t + β3leveri,t + β4betai,t + β5kdi,t
+ β6tobini,t−1 + β7esgi,t × iei,t + εi,t (7)

We estimate the models using panel regressions with fixed effects estimator to control
for unobserved heterogeneity. The results of Hausman’s specification test also confirm our
choice. In addition, we use heteroskedasticity-consistent standard errors.

4. Results and Discussions

Before examining the relationship of ESG performance with profitability and firm
value, we report the descriptive statistics of the variables we used in this study in Table 2.
We see that the mean roa is 5%, and the Q ratio is greater than 1, with a value of 1.36. A Q
ratio greater than 1 indicates that the market values companies more than the value of their
recorded assets, implying that they are overvalued (1.36). The ESG component with the
highest mean value is the social component, whereas the environmental component has
the highest standard deviation. The average debt ratio is 26%, and the cost of debt is 7%.
The sample includes stocks with negative beta.

Table 2. Descriptive statistics.

Observations Mean St. Dev Min. Max.

roa 10,168 0.05 0.11 −2.05 2.69
tobin 9726 1.36 2.36 0.01 73.56
esg 10,168 54.30 18.62 0.63 95.65
env 10,168 56.97 26.28 0.00 99.14
soc 10,168 59.66 23.27 0.43 98.47
gov 10,168 55.95 22.43 0.80 99.04
ie 10,168 0.05 1.55 −16.25 5.09
lever 10,168 0.26 0.19 0.00 4.75
beta 10,153 1.06 0.54 −0.73 4.97
kd 9777 0.07 0.54 0.00 27.02

Notes: This table reports the descriptive statistics of the variables used in this study. roa is return on assets and
tobin is Tobin’s Q ratio. esg represents combined ESG scores and env, soc, and gov represent the scores for its
components, namely environmental score, social score, and governance score. ie, lever, beta, and kd represent
information environment index, leverage, historic beta, and cost of debt, respectively.
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We also examine how the mean values of these variables vary according to the ESG
scores. To do this, we sort stocks based on their combined ESG scores each year and divide
them into quintiles. We then calculate the mean values of various characteristics for each
ESG quintile. Table 3 reports the results. We can see that the average return on assets
increases from the lowest ESG quintile to the second one but monotonically decreases
from there to the highest ESG quintile. Nonetheless, the difference between the returns
on assets of the lowest ESG quintile and the highest one is not statistically significant at
conventional levels. Unlike return on assets, there is no noticeable pattern in mean Tobin’s
Q ratio. We see a similar overvaluation for each ESG quintile as we see in the sample mean.
The average Q ratio of each quintile is greater than 1. The smallest mean belongs to the
third quintile, with 1.2784, and the largest value belongs to the second quintile, with 1.41.
In addition, the difference between the Q ratio of the highest ESG quintile and that of the
lowest is statistically insignificant.

Table 3. Mean values of variables by ESG quintiles.

Low 2 3 4 High Diff.

roa 0.0517 0.0554 0.0510 0.0487 0.0474 −0.0042
tobin 1.3961 1.4112 1.2784 1.3681 1.3314 −0.0647
ie −0.7242 −0.3052 −0.0467 0.3920 0.8620 1.5863 ***
lever 0.2579 0.2397 0.2557 0.2767 0.2825 0.0247 ***
beta 1.0052 1.0804 1.0735 1.0637 1.0403 0.0351 *
kd 0.0737 0.0695 0.1002 0.0626 0.0470 −0.0266 **

Notes: We sort stock into quintiles each year based on their ESG scores. This table reports the mean values of the
variables used in this study for these ESG quintiles. The last column, “Diff.” shows the difference between the
highest ESG quintile and the lowest one. roa represents return on assets, tobin represents Tobin’s Q ratio, and ie,
lever, beta, and kd represent information environment index, leverage, historic beta, and cost of debt, respectively.
Asterisks represent statistical significance. *** < 0.01, ** < 0.05, * < 0.1.

Furthermore, the information environment index monotonically increases from the
lowest ESG quintile to the highest. Although the lowest ESG quintile has the lowest historic
beta, we see a decrease from the second quintile to the highest. Interestingly, the highest
ESG quintile has the highest debt ratio but also the lowest cost of debt. It appears that
firms with high ESG scores tend to have better information environments and use higher
leverage, but they also benefit from the lower cost of debt compared to firms with low
ESG scores.

4.1. The Level of ESG Performance

We begin by testing the contemporaneous association of ESG scores with return on
assets and Tobin’s Q ratio. Table 4 reports the results without the control variables, and
Table 5 reports them with all the control variables included.

Panel A in both Tables 4 and 5 shows that all three components of ESG individually
have a negative relationship with profitability. In addition, we see that the environmental
and social components have similar effect sizes, but the governance component has a
relatively smaller impact than the other two. The combined ESG score is also negatively
associated with return on assets. The negative association between ESG scores and return
on assets is robust in controlling for the information environment, leverage, historic beta,
cost of debt, and the lagged value of return on assets. These results are in contrast with
those of previous similar studies, such as [18,20], which find that ESG performance has
a positive impact on profitability and that the governance score is the component with
the strongest impact. We think the most important thing that can cause this difference is
sample differences. For instance, compared to [20], we have a sample of stocks from more
countries and examine a more extended period. When we limit our sample to German
stocks like [20], we obtain a positive association between combined ESG scores and return
on assets (for the sake of brevity, we do not report results we obtained from this subsample,
but the results are available upon request). The results show that the relationship between
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ESG performance and profitability may be different in different countries and regions. Our
findings show a negative relationship between ESG performance and profitability in the
European region, although some countries in the region exhibit a positive relationship.

Table 4. The relationship of ESG with profitability and firm value without control variables.

Panel A: roa Panel B: tobin

env −0.0003 *** −0.0002
(0.00006) (0.0007)

soc −0.0003 *** 0.0002
(0.00007) (0.001)

gov −0.0002 ** 0.0007
(0.00008) (0.0007)

esg −0.0003 *** 0.0006
(0.0001) (0.001)

Cons. 0.0664 *** 0.0683 *** 0.0594 *** 0.0649 *** 1.326 *** 1.30 *** 1.280 *** 1.286 ***
(0.0033) (0.0042) (0.0045) (0.0047) (0.040) (0.049) (0.037) (0.051)

Obs. 12,352 12,352 12,354 12,355 11,971 11,971 11,977 11,979
R2 0.005 0.004 0.001 0.003 0.000 0.000 0.000 0.000

Notes: This table reports the results of the relationship of ESG with profitability and firm value. The dependent
variable is the return on assets (roa) in Panel A and Tobin’s Q (tobin) in Panel B. We separately estimate the model
for each ESG component and the combined ESG score. env is the environmental component, soc is the social
component, and gov is the governance component. esg represents the combined ESG score. The sampling period
is from 2002 to 2022. We use fixed-effects regressions with heteroskedasticity consistent standard errors. Standard
errors are in parentheses. Asterisks represent statistical significance. *** < 0.01, ** < 0.05.

Table 5. The relationship of ESG with profitability and firm value with control variables.

Panel A: roa Panel B: tobin

env −0.0004 *** 0.000
(0.0001) (0.000)

soc −0.0004 *** −0.000
(0.0001) (0.001)

gov −0.0002 *** 0.000
(0.0001) (0.000)

esg −0.0004 *** −0.000
(0.0001) (0.001)

ie 0.0146 *** 0.0143 *** 0.0132 *** 0.0141 *** 0.0331 ** 0.03 *** 0.033 ** 0.034 ***
(0.0023) (0.0023) (0.0023) (0.0023) (0.0129) (0.012) (0.013) (0.012)

lever −0.126 *** −0.127 *** −0.126 *** −0.127 *** −0.0115 −0.011 −0.013 −0.011
(0.027) (0.027) (0.027) (0.027) (0.0508) (0.051) (0.051) (0.051)

beta −0.0002 −0.0005 −0.0008 −0.0004 −0.0148 −0.015 −0.015 −0.014
(0.0024) (0.0024) (0.0024) (0.0024) (0.0320) (0.032) (0.032) (0.033)

kd −0.00214 −0.00220 −0.00197 −0.00207 −0.0135 −0.014 −0.014 −0.014
(0.00196) (0.00203) (0.00198) (0.00199) (0.0141) (0.014) (0.014) (0.014)

dept−1 0.28 *** 0.28 *** 0.29 *** 0.28 *** 0.69 *** 0.69 *** 0.69 *** 0.69 ***
(0.05) (0.05) (0.05) (0.05) (0.02) (0.02) (0.02) (0.02)

Cons. 0.09 *** 0.09 *** 0.08 *** 0.09 *** 0.45 *** 0.45 *** 0.44 *** 0.46 ***
(0.01) (0.01) (0.01) (0.01) (0.08) (0.07) (0.07) (0.05)

Obs. 9760 9760 9761 9761 9226 9226 9229 9229
R2 0.178 0.177 0.172 0.175 0.456 0.456 0.456 0.456

Notes: This table reports the estimation results of Equations (2) and (3), which examine the relationship of ESG
with profitability and firm value. The dependent variable is the return on assets (roa) in Panel A and Tobin’s Q
(tobin) in Panel B. We separately estimate the model for each ESG component and the combined ESG score. env is
the environmental component, soc is the social component, and gov is the governance component. esg represents
the combined ESG score. The control variables are the information environment index (ie), leverage ratio (lever),
historic beta (beta), cost of debt (kd), and the one-year lagged value of the dependent variable (dept−1). The
sampling period is from 2002 to 2022. We use fixed-effects regressions with heteroskedasticity consistent standard
errors. Standard errors are in parentheses. Asterisks represent statistical significance. *** < 0.01, ** < 0.05.
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Nonetheless, like [20], we cannot detect a statistically significant relationship between
ESG performance and Tobin’s Q ratio at conventional levels. We observe statistically
insignificant results for each ESG component separately and for the combined ESG score.
Panel B in Tables 4 and 5 shows that control variables do not affect the significance of the
relationship between ESG performance and Tobin’s Q, as none of the ESG coefficients are
statistically significant with or without control variables. Recall that the mean Q ratio of the
whole sample and each ESG quintile is greater than 1. The overvaluation appears to persist
despite a low ESG performance and prevents us from seeing a significant relationship
between ESG and firm value. We see that ESG does not play any role in the market’s
valuation of companies, and even companies with poor ESG scores are overvalued on
average. On the other hand, we see that overvaluation does not increase with better ESG
performance, and the market values companies with excellent and bad ESG performance
similarly. These results imply that the market thinks that ESG performance will not directly
impact firm performance in the future. However, in Table 5, we see that, contrary to ESG
performance, the information environment index (ie) is positively associated with both
profitability and firm value. The coefficient of ie is positive and statistically significant
in each model we estimate. The results suggest that better information dissemination
and smaller information asymmetry are valued positively by the market. Overall, our
results strongly reject the stakeholder theory, which expects ESG to be positively associated
with financial performance. In terms of profitability, we provide evidence for the value-
destroying view and show the negative association of ESG with profitability. On the other
hand, in terms of market valuation, we do not find statistically significant results for either
stakeholder theory or the value-destroying view. Furthermore, our results are in line with
Hypothesis 1 of the study for both aspects of financial performance. We show that the
information environment index is positively associated with profitability as well as Tobin’s
Q ratio, which is consistent with our argument that a better information environment
provides higher operational efficiency and reduced information asymmetry.

We take a closer look at the expenditure and sales volumes of companies with high
ESG scores to better see where their low profitability stems from. To do this, we calculate
the capital expenditures (CAPEX) to assets ratio, cost of goods sold (COGS) to sales ratio,
operating expenditures (OPEX) to sales ratio, and sales to assets ratio of each company and
use them as dependent variables. Again, we look for the association of ESG components
separately and for combined ESG performance. The results are reported in Table 6. To save
space, we only report the coefficients of the ESG components and the combined ESG score.
The control variables are the same as in the previous models.

Table 6. Details of profitability.

Dependent Variable

CAPEX/Assets COGS/Sales OPEX/Sales Sales/Assets

env −0.0281 *** −0.00054 * 0.0140 −0.00086 ***
(0.0067) (0.00031) (0.0156) (0.00018)

soc −0.0266 *** −0.00015 0.0009 −0.00114 ***
(0.0056) (0.00031) (0.0070) (0.00021)

gov −0.0128 *** −0.00049 ** −0.0826 −0.00049 ***
(0.0028) (0.00022) (0.0822) (0.00014)

esg −0.0268 *** −0.00044 *** −0.0503 −0.00099 ***
(0.0064) (0.00017) (0.0509) (0.00021)

Notes: We examine the details of profitability to better see where the lower profitability of companies with
high ESG scores comes from. More specifically, we examine the relationship of ESG performance with capital
expenditures (CAPEX) to assets ratio, cost of goods sold (COGS) to sales ratio, operating expenditures (OPEX) to
sales ratio, and sales to assets ratio. For each dependent variable, we estimate four different modes. The control
variables are the information environment index, leverage ratio, historic beta, cost of debt, and the one-year
lagged value of the dependent variable. To save space, we only report the coefficients of the ESG components
and the combined ESG score. env is the environmental component, soc is the social component, and gov is the
governance component. esg represents the combined ESG score. The sampling period is from 2002 to 2022. We
use fixed-effects regressions with heteroskedasticity consistent standard errors. Standard errors are in parentheses.
Asterisks represent statistical significance. *** < 0.01, ** < 0.05, * < 0.1.
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Table 6 illustrates that the ESG performance is inversely related to CAPEX/assets,
cogs/sales, and sales/assets ratios. This negative association is statistically significant
in each model, except for the one with the social score as the independent variable and
the cogs/sales ratio as the dependent variable. We also see that ESG performance is not
significantly related to operating expenses. The results suggest that although companies
with better ESG performance have lower returns on assets, the decreased profitability
does not come from increased expenses. On the contrary, companies with better ESG
performance have lower capital expenditures and higher gross margins. Their lower asset
turnover ratios seem to give them lower returns on assets. The companies with good
ESG performance have lower sales performance relative to their asset size and have lower
returns on assets due to this inefficiency.

To take a closer look at the role of asset turnover in the relationship between ESG
performance and profitability, we divide companies into terciles based on their asset
turnover ratios and estimate Equation (2) for each tercile. The results are reported in Table 7.
We see that similar to the primary model, each ESG component and the combined ESG
score are negatively associated with return on assets for the low and medium asset turnover
terciles. However, for the high asset turnover tercile, we see different results. Table 7
shows that governance scores and the combined ESG scores do not have any statistically
significant association with return on assets. The results imply that if companies have good
asset efficiency in generating revenue, the adverse effects of governance and combined
ESG scores on profitability disappear. Nevertheless, environmental and social components
individually have a significantly negative association with return on assets for each asset
turnover tercile.

Table 7. ESG Performance and Profitability for each Asset Turnover Tercile.

Asset Turnover Tercile

Low Medium High

env −0.00035 *** −0.00035 *** −0.00031 ***
(0.00010) (0.00008) (0.00009)

soc −0.00037 *** −0.00032 *** −0.00025 **
(0.00011) (0.00009) (0.00010)

gov −0.00027 ** −0.00012 * −0.00002
(0.00011) (0.00007) (0.00013)

esg −0.00038 *** −0.00025 *** −0.00018
(0.00013) (0.00008) (0.00013)

Notes: We divide stocks into terciles according to their asset turnover ratios and separately estimate Equation (2)
for each tercile. This table reports the estimation results of four different models for each asset turnover tercile.
The dependent variable is return on assets. The control variables are the information environment index, leverage
ratio, historic beta, cost of debt, and the one-year lagged value of return on assets. To save space, we only report
the coefficients of the ESG components and the combined ESG score. env is the environmental component, soc
is the social component, and gov is the governance component. esg represents the combined ESG score. The
sampling period is from 2002 to 2022. We use fixed-effects regressions with heteroskedasticity consistent standard
errors. Standard errors are in parentheses. Asterisks represent statistical significance. *** < 0.01, ** < 0.05, * < 0.1.

Considering the findings in the literature that suggest the relationship of ESG perfor-
mance with profitability and firm value may be non-linear [93,94], we also include quadratic
terms in our models. Table 8 reports the estimation results of Equations (4) and (6), which
examine the quadratic relationship of ESG with profitability and firm value. As with the
primary model, the scores of the individual ESG components and the combined ESG score
have a negative relationship with the return on assets in the models with the quadratic
term. While the quadratic term is not statistically significant when we consider the ESG
components separately, it is statistically significant for the combined ESG score. The results
suggest that the negative association between the combined ESG score and return on assets
turns positive with higher ESG scores. We calculate the turning point of the combined ESG
score and find that it is 77.40. The turning point is higher than the sample mean of the
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combined ESG score, 51.93, suggesting that ESG performance is detrimental to profitability
unless a firm has an outstanding ESG performance.

Table 8. The quadratic relationship of ESG with profitability and firm value.

Panel A: roa Panel B: tobin

env −0.0006 *** −0.0024 *
(0.0002) (0.0014)

soc −0.0007 *** −0.003
(0.0002) (0.002)

gov −0.0005 ** −0.004 **
(0.0002) (0.002)

esg −0.0011 *** −0.003
(0.0003) (0.003)

quadratic 0.0000 0.00000 0.00000 0.00001 *** 0.0000 0.0000 0.00004 ** 0.000
(0.0000) (0.00000) (0.00000) (0.00000) (0.0000) (0.0000) (0.00002) (0.000)

ie 0.015 *** 0.014 *** 0.013 *** 0.014 *** 0.033 *** 0.034 *** 0.034 *** 0.04 ***
(0.002) (0.002) (0.002) (0.002) (0.013) (0.014) (0.013) (0.01)

lever −0.126 *** −0.128 *** −0.127 *** −0.128 *** −0.010 −0.013 −0.018 −0.01
(0.027) (0.027) (0.027) (0.027) (0.052) (0.051) (0.051) (0.05)

beta −0.000 −0.001 −0.001 −0.000 −0.015 −0.015 −0.015 −0.01
(0.002) (0.002) (0.002) (0.002) (0.032) (0.033) (0.032) (0.03)

kd −0.002 −0.002 −0.002 −0.002 −0.013 −0.013 −0.014 −0.01
(0.002) (0.002) (0.002) (0.002) (0.014) (0.014) (0.014) (0.01)

dependentt−1 0.279 *** 0.280 *** 0.288 *** 0.282 *** 0.686 *** 0.686 *** 0.687 *** 0.69 ***
(0.0505) (0.0506) (0.0499) (0.0509) (0.0239) (0.0240) (0.0238) (0.02)

R2 0.178 0.177 0.172 0.176 0.456 0.456 0.456 0.456

Notes: This table reports the estimation results of Equations (4) and (6), which examine the quadratic relationship
of ESG with profitability and firm value. The dependent variable is the return on assets (roa) in Panel A and
Tobin’s Q (tobin) in Panel B. We separately estimate the model for each ESG component and the combined ESG
score. env is the environmental component, soc is the social component, and gov is the governance component. esg
represents the combined ESG score. quadratic represents the squared term of either one of the ESG components or
the combined ESG score. The control variables are the information environment index (ie), leverage ratio (lever),
historic beta (beta), cost of debt (kd), and the one-year lagged value of the dependent variable (dependentt−1). The
sampling period is from 2002 to 2022. To save space, the coefficient of the constant term is not reported. We use
fixed-effects regressions with heteroskedasticity consistent standard errors. Standard errors are in parentheses.
Asterisks represent statistical significance. *** < 0.01, ** < 0.05, * < 0.1.

Though we obtain similar results in the quadratic model for return on assets, we
observe several differences in the results for Tobin’s Q ratio. First, the association of the
environmental and governance scores with Tobin’s Q becomes statistically significant at the
0.1 level. While the effects of both components are negative, the governance components
have a stronger negative effect. When we look at the coefficients of the quadratic term, we
see that they are statistically significant only in the model where the governance score is the
independent variable. In other words, the additional environmental score does not reduce
the negative impact on Tobin’s Q, but each additional governance score increases the slope.
The turning point of the governance score is 50.30, which is less than the sample mean of
54.64. Table 8 shows that for stakeholder theory to be valid, firms must have very high
ESG scores. Only then does the alignment of firms’ interests with those of stakeholders
provide additional benefits. Unless firms achieve a very high level of ESG scores, the
value-destroying view dominates, and ESG activities harm financial performance.

We also test whether a firm’s information environment moderates the relationship
between ESG performance, profitability, and firm value. To do this, we create an interaction
term between the information environment index and each ESG component and include
this term in the models. The results are reported in Table 9.
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Table 9. The interaction between ESG and the information environment.

Panel A: roa Panel B: tobin

env −0.0004 *** −0.0000
(0.0001) (0.0004)

soc −0.0004 *** −0.0001
(0.0001) (0.0005)

gov −0.0002 *** 0.0002
(0.0001) (0.0004)

esg −0.0004 *** −0.000
(0.0001) (0.001)

interact. 0.0000 0.0000 0.0001 * 0.0001 * −0.0003 −0.0003 0.0001 −0.000
(0.00004) (0.00005) (0.00004) (0.00005) (0.0003) (0.0004) (0.0002) (0.001)

ie 0.0136 *** 0.0126 *** 0.0092 *** 0.0100 *** 0.0455 * 0.0510 ** 0.0304 0.054 *
(0.0034) (0.0034) (0.0031) (0.0033) (0.0233) (0.0253) (0.0189) (0.030)

lever −0.126 *** −0.127 *** −0.127 *** −0.127 *** −0.012 −0.010 −0.013 −0.010
(0.027) (0.027) (0.027) (0.027) (0.051) (0.051) (0.051) (0.051)

beta −0.000 −0.001 −0.001 −0.000 −0.015 −0.015 −0.015 −0.015
(0.002) (0.002) (0.003) (0.002) (0.032) (0.033) (0.032) (0.033)

kd −0.002 −0.002 −0.002 −0.002 −0.014 −0.014 −0.014 −0.014
(0.002) (0.002) (0.002) (0.002) (0.014) (0.014) (0.014) (0.014)

dept−1 0.28 *** 0.28 *** 0.29 *** 0.28 *** 0.69 *** 0.69 *** 0.69 *** 0.69 ***
(0.05) (0.05) (0.05) (0.05) (0.02) (0.02) (0.02) (0.02)

R2 0.178 0.177 0.173 0.176 0.456 0.456 0.456 0.456

Notes: This table reports the estimation results of Equations (5) and (7), which examine the moderating effect
of firms’ information environment on the relationship of ESG with profitability and firm value. The dependent
variable is the return on assets (roa) in Panel A and Tobin’s Q (tobin) in Panel B. env is the environmental
component, soc is the social component, and gov is the governance component. esg represents the combined
ESG score. interact. represents the interaction term between the information environment index and one of the
ESG components or the combined ESG score. The control variables are the information environment index (ie),
leverage ratio (lever), historic beta (beta), cost of debt (kd), and the one-year lagged value of the dependent variable
(dept−1). The sampling period is from 2002 to 2022. To save space, the coefficient of the constant term is not
reported. We use fixed-effects regressions with heteroskedasticity consistent standard errors. Standard errors are
in parentheses. Asterisks represent statistical significance. *** < 0.01, ** < 0.05, * < 0.1.

In our models incorporating the interaction term, we observe a negative impact of
ESG components on the return on assets. We also see that the interactions between firms’
information environment and environmental and social scores are not statistically signifi-
cant. Nevertheless, we see that firms’ information environment significantly moderates
the association of governance scores and combined ESG scores with return on assets. Both
coefficients are positive and statistically significant at the 0.1 level. The results suggest
that the negative effect of governance scores and combined ESG scores on return on assets
are significantly lower for firms with a better information environment. However, the
moderating effect of firms’ information environment does not exist when the dependent
variable is Tobin’s Q. We see that ESG performance does not have a significant relationship
with firm value, and the information environment, which is positively associated with firm
value on its own, does not make this relationship more significant.

Overall, our results suggest that ESG performance is negatively associated with prof-
itability but is not significantly associated with firm value in European markets. We do not
detect a difference in the direction of the statistically significant relations among the ESG
components. However, the governance score differs from the others regarding the effect
size. The loss in profitability exists despite lower capital expenditures and higher gross
margins. One of the most important factors reducing profitability is that companies with
high ESG scores do not have sufficient sales revenue relative to their assets. Accordingly,
combined ESG scores do not significantly decrease the profitability of companies with
the highest asset turnover rate. We also find that the negative effect of ESG performance
decreases with additional ESG scores and a better information environment. The results
suggest that the environmental and governance scores are significantly and negatively
associated with firm value but only in quadratic models. Our findings heavily support
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the value-destroying view and show that ESG harms financial performance, specifically
profitability. Furthermore, the findings support Hypothesis 1 of this study and show that
a better information environment is associated with better financial performance. On
the other hand, Hypothesis 2 is only partially supported. The information environment
moderates the relationship between ESG and profitability but does not have an impact on
the ESG–Tobin’s Q ratio relationship.

4.2. The Growth in ESG Performance

In this section, we investigate how the growth in ESG performance is associated with
profitability and firm value. We also examine whether firms’ information environment has
any moderating role in these relationships. Table 10 reports the results of the primary model,
and Table 11 reports the results of the models with interaction terms. We see that only the
coefficient of the environmental score for return on assets is statistically significant in both
tables. Unlike environmental performance levels, environmental performance growth is
positively associated with return on assets. Table 10 shows no statistical significance for the
other ESG components.

Table 10. The growth in ESG performance, profitability, and the firm value.

Panel A: roa Panel B: tobin

denv 0.0009 * −0.0023
(0.0005) (0.0028)

dsoc 0.0011 −0.0081
(0.0012) (0.0058)

dgov 0.0016 −0.0006
(0.0015) (0.0057)

desg 0.0021 −0.002
(0.0017) (0.005)

ie 0.0146 *** 0.0133 *** 0.0133 *** 0.0133 *** 0.035 *** 0.031 ** 0.031 ** 0.03 **
(0.0025) (0.0023) (0.0023) (0.0023) (0.013) (0.013) (0.013) (0.01)

lever −0.128 *** −0.129 *** −0.129 *** −0.129 *** −0.005 −0.010 −0.001 −0.01
(0.028) (0.027) (0.027) (0.027) (0.059) (0.053) (0.053) (0.05)

beta 0.001 −0.001 −0.001 −0.001 −0.009 −0.019 −0.019 −0.019
(0.003) (0.003) (0.003) (0.003) (0.035) (0.033) (0.033) (0.033)

kd −0.002 −0.002 −0.002 −0.002 −0.011 −0.012 −0.012 −0.012
(0.002) (0.002) (0.002) (0.002) (0.014) (0.015) (0.015) (0.015)

dept−1 0.26 *** 0.28 *** 0.28 *** 0.28 *** 0.68 *** 0.69 *** 0.69 *** 0.69 ***
(0.05) (0.05) (0.05) (0.05) (0.03) (0.02) (0.02) (0.02)

R2 0.178 0.177 0.173 0.176 0.456 0.456 0.456 0.456

Notes: This table reports the estimation results for the moderating effect of firms’ information environment
on the relationship of the year-over-year growth in ESG performance with profitability and firm value. The
dependent variable is the return on assets (roa) in Panel A and Tobin’s Q (tobin) in Panel B. denv, dsoc, and dgov
respectively represent the growth in the environmental component, social component, and governance component.
desg represents the growth in the combined ESG score. interaction represents the interaction term between the
information environment index and growth rates in one of the ESG components or the combined ESG score. The
control variables are the information environment index (ie), leverage ratio (lever), historic beta (beta), cost of
debt (kd), and the one-year lagged value of the dependent variable (dept−1). The sampling period is from 2003 to
2022. We use fixed-effects regressions with heteroskedasticity consistent standard errors. Standard errors are in
parentheses. Asterisks represent statistical significance. *** < 0.01, ** < 0.05, * < 0.1.

Nevertheless, in Table 11, models with interaction terms show that the growth in
combined ESG scores is also positively associated with return on assets. The interaction
between the growth in combined ESG scores and firms’ information environment is also
significantly positive at the 0.05 level. The results in this section suggest that the growth in
ESG performance is positively associated with return on assets and that this relationship
is more pronounced in firms with a better information environment. Although we see
differences in the effects of ESG performance levels and the growth in ESG performance on
return on assets, there is no difference in their effects on Tobin’s Q ratio. None of the ESG
coefficients are statistically significant at conventional levels in Tables 10 and 11, which



Sustainability 2024, 16, 2701 18 of 24

shows that the growth in ESG performance is not significantly associated with firm value.
In Table 11, we also see insignificant interaction terms, suggesting that firms’ information
environment does not have a role in the relationship between ESG performance and firm
value, though the information environment has a positive relationship with the latter.

Table 11. The interaction between the growth in ESG and the information environment.

Panel A: roa Panel B: tobin

denv 0.0011 ** 0.0002
(0.0005) (0.0037)

dsoc 0.0020 −0.0183
(0.0013) (0.0167)

dgov 0.0025 * 0.0095
(0.0014) (0.0110)

desg 0.0038 ** −0.005
(0.0017) (0.044)

interact. 0.0003 0.001 0.0016 0.0021 ** 0.0045 −0.0042 0.0058 −0.001
(0.0005) (0.001) (0.0014) (0.0009) (0.0031) (0.0058) (0.004) (0.016)

ie 0.015 *** 0.013 *** 0.013 *** 0.013 *** 0.035 *** 0.032 ** 0.031 ** 0.03 **
(0.003) (0.002) (0.002) (0.002) (0.013) (0.013) (0.013) (0.01)

lever −0.128 *** −0.129 *** −0.130 *** −0.129 *** −0.004 −0.011 −0.01 −0.01
(0.028) (0.027) (0.027) (0.027) (0.059) (0.053) (0.05) (0.05)

beta 0.001 −0.001 −0.001 −0.000 −0.009 −0.019 −0.019 −0.019
(0.002) (0.003) (0.003) (0.003) (0.035) (0.033) (0.033) (0.033)

kd −0.002 −0.002 −0.002 −0.002 −0.011 −0.012 −0.012 −0.012
(0.002) (0.002) (0.002) (0.002) (0.014) (0.015) (0.015) (0.015)

dept−1 0.26 *** 0.28 *** 0.28 *** 0.28 *** 0.68 *** 0.69 *** 0.69 *** 0.69 ***
(0.05) (0.05) (0.05) (0.05) (0.03) (0.02) (0.02) (0.02)

R2 0.159 0.169 0.169 0.169 0.449 0.456 0.456 0.456

Notes: This table reports the estimation results for the relationship of the year-over-year growth in ESG per-
formance with profitability and firm value. The dependent variable is the return on assets (roa) in Panel A
and Tobin’s Q (tobin) in Panel B. denv, dsoc, and dgov respectively represent the growth in the environmental
component, social component, and governance component. desg represents the growth in the combined ESG
score. interact represents the interaction term between the information environment index and the growth in one
of the ESG components or the combined ESG score. The control variables are the information environment index
(ie), leverage ratio (lever), historic beta (beta), cost of debt (kd), and the one-year lagged value of the dependent
variable (dept−1). The sampling period is from 2003 to 2022. To save space, the coefficient of the constant term is
not reported. We use fixed-effects regressions with heteroskedasticity consistent standard errors. Standard errors
are in parentheses. Asterisks represent statistical significance. *** < 0.01, ** < 0.05, * < 0.1.

4.3. Additional Models

We run additional models to deepen our understanding of the ESG–financial perfor-
mance relationship. First, we consider industry-adjusted values. We group firms according
to their Standard Industrial Classification (SIC) codes and calculate yearly mean industry
ESG scores. Then, we normalize combined ESG scores by dividing them by industry
averages to see firms’ relative ESG performance. We apply the same procedure for the
profitability and firm value variables to run our base model using industry-adjusted values.
Second, we calculate country-adjusted values to examine firm performance relative to the
country averages. Country-adjusted values are calculated using the same method used to
calculate industry-adjusted values. Table 12 reports the results of both industry-adjusted
models and country-adjusted models. Panel A in Table 12 shows that the relationship of
ESG with profitability exhibits some differences when ESG and profitability variables are
adjusted. The coefficient of the industry-adjusted ESG scores (esg_ind_adj) is still negative
and statistically significant at the 0.1 level. A significantly negative esg_ind_adj coefficient
shows that having a higher ESG performance relative to the industry average results in
lower returns on assets relative to the industry averages. On the other hand, the coefficient
of the country-adjusted ESG scores (esg__ctry_adj) is negative but statistically insignificant,
showing that a relatively high ESG performance compared to the country averages does
not impact profitability. Nonetheless, the results reported in Panel B are consistent with
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our previous models and show that the insignificant association of ESG with firm value
is robust to using industry- and country-adjusted values. In Panel B, esg_ind_adj and
esg__ctry_adj are both statistically insignificant and do not affect firm value.

Table 12. Adjusted values based on industry and country.

Panel A: roa_adj Panel B: tobin_adj

esg_ind_adj −2.296 * −0.030
(1.337) (0.025)

esg_ctry_adj −11.00 −0.021
(8.882) (0.022)

ie 1.504 ** −0.697 0.005 0.004
(0.721) (3.977) (0.008) (0.007)

lever −2.590 −31.68 −0.006 −0.027
(1.576) (31.06) (0.032) (0.028)

beta −1.091 * 3.245 −0.004 −0.001
(0.634) (2.886) (0.018) (0.014)

kd −0.069 −0.252 −0.008 −0.011
(0.054) (0.246) (0.010) (0.012)

dept−1 −0.070 *** −0.0850 *** 0.702 *** 0.709 ***
(0.020) (0.00148) (0.025) (0.030)

Cons. 5.128 *** 17.26 0.338 *** 0.318 ***
(1.813) (16.10) (0.031) (0.032)

Obs. 9761 9761 9229 9229
R2 0.008 0.008 0.490 0.512

Notes: This table reports the estimation results of Equations (2) and (3), using industry- and country-adjusted
values. The dependent variable is the adjusted return on assets (roa_adj) in Panel A and adjusted Tobin’s Q
(tobin_adj) in Panel B. esg_ind_adj represents the industry-adjusted ESG scores. esg_ctry_adj represents the
country-adjusted ESG scores. The control variables are the information environment index (ie), leverage ratio
(lever), historic beta (beta), cost of debt (kd), and the one-year lagged value of the dependent variable (dept−1). The
sampling period is from 2002 to 2022. We use fixed-effects regressions with heteroskedasticity consistent standard
errors. Standard errors are in parentheses. Asterisks represent statistical significance. *** < 0.01, ** < 0.05, * < 0.1.

Finally, we run our base model using an additional control variable. We include the
natural logarithm of total assets to adjust for firm size and obtain similar results to our
previous models. For the sake of brevity, we do not report the results of this model. Briefly,
ESG still has a negative and statistically significant association with profitability with a
p-value of 0.06, but it has no significant effect on firm value.

5. Conclusions

The emerging demand for environmentally respectful and sustainable companies
raises exciting questions for firm and corporate finance theories. Companies may allocate
more capital to ESG practices to respond to the emerging demand and be more environ-
mentally friendly and sustainable. The ESG demand can affect their entire business model
(e.g., waste and pollution reduction, collaborative relationship with stakeholders, water
efficiency) and how they report information about their operations (e.g., sustainability re-
ports). On the one hand, these efforts can improve the financial performance of companies
as they would allow for more transparent and efficient operations that are beneficial for all
parties involved in business transactions. On the other hand, the initial costs associated
with sustainable operations may harm financial performance or prevent companies from
embarking on any initiatives. As empirical research provides evidence for both theoretical
links, we further examine, in detail, the relationship between ESG and financial perfor-
mance, focusing on stocks in European countries where there are regulations regarding
ESG practices and various reporting requirements.

Using Refinitiv’s ESG scores to measure a firm’s ESG performance from 2002 to 2022,
we show that ESG is negatively associated with the return on assets of European companies.
We observe this decrease in profitability despite less capital expenditure and higher gross
margins. We show that firms with good ESG performance have poor performance in
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generating revenue relative to their asset sizes. The results show that ESG is negatively
associated with the asset turnover ratio, and the negative relationship between ESG and
return on assets does not exist for firms with high asset turnover ratios. Moreover, the
results show that the relationship between ESG and return on assets is convex and becomes
positive when firms reach a certain high level of ESG performance.

We further examine the variables that can moderate the profitability relationship with
the ESG and focus on firms’ information environment. We consider ESG performance as
information that needs to be processed by market players and stakeholders and argue
that processing this information will be easier for companies with a better information
environment. In order to measure the information environment, which is elusive and mul-
tidimensional, we create an information environment index using several proxy variables
frequently used in the literature. The results show that the information environment index
is positively associated with profitability. Moreover, the negative association of ESG with
profitability is weaker in firms with better information environments. We also find that the
growth in ESG performance has a positive relationship with profitability, contrary to the
effects of the levels of ESG performance, and this positive relationship is more substantial
in companies with a better information environment.

Furthermore, although we find that the relationship between ESG and profitability is
statistically significant and affected by many factors, we do not find a similar relationship
between ESG and firm value. In most models, ESG has no significant association with
firm value. Nevertheless, in a quadratic model, we show that governance performance
negatively affects firm value. This negative effect turns positive after the governance score
exceeds 50.30. The information environment index, which has a positive relationship with
firm value, has no role in the effects of ESG on firm value.

Refs. [95,96] argue that measurement methods, sample size, and duration affect the
results of studies investigating the relationship between ESG performance and financial
performance. Conflicting results found in the literature, consistent with both stakeholder
theory and the value-destroying view, necessitate comprehensive studies investigating
the relationship of ESG with financial performance and the variables that may affect this
relationship. Our study provides valuable insights on establishing a more effective ESG
strategy by showing the channels through which ESG performance can harm shareholder
value. Our results showed that increasing ESG levels to very elevated scores diminishes
possible negative effects on company profitability. For this reason, companies that aim or
feel obliged to respond to the ESG demands in their business environments can set the
bar very high and target high-level ESG performance instead of settling with mediocre
ESG performance. At the same time, companies can reduce the negative effects of ESG
initiatives on profitability and avoid unnecessary extra costs by keeping their information
environment transparent so that internal and external stakeholders can access better infor-
mation about the company and its activities. Having a better information environment for
companies seems to be an issue that needs to be emphasized, considering that it directly
increases profitability and firm value and decreases the negative effects of ESG on prof-
itability. Therefore, achieving a more transparent information environment should be an
important goal in strategic ESG planning.

Our study is subject to a few limitations. First, due to data availability, we perform
our analysis with yearly data and have a maximum of 20 observations for a company. A
possible counterargument for the stakeholder theory is that the positive effects of ESG can
emerge over the longer term. To examine this possibility, the sample period must be much
longer, and sufficient ESG data must be available. Second, investor attention and attitude to
ESG are beyond the scope of this study. A better ESG score can enhance market valuations
when investors are more attentive to ESG pillars and have a favorable view of them. Future
studies can evaluate time variation in investor attention to the ESG factors and how it
can affect the ESG–financial performance relationship. Future research can also examine
whether companies strategically use different tones or complexities in communicating
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their ESG performance to obfuscate investors, hide or greenwash worse-than-expected
performance, or alter investor perception about ESG deficiencies.
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