
V. V. Nazarova
Researcher, Associate Professor, National Research University Higher School of Economics

I. Yu. Churakova
Phd, Associate Professor, National Research University Higher School of Economics

A. O. Dmitriev
1st year Master’s degree in Finance, SPbSEIM National Research University Higher School of Economics

IMPACT OF ESG DISCLOSURE ON FINANCIAL 
PERFORMANCE: MANDATORY  VS. VOLUNTARY 

DISCLOSURE

Introduction

Climate change, societal shifts, and fi nancial failures have forced international 
organizations and many governments to adopt new approaches to address global challenges 
(e.g., UN Sustainable Development Goals (SDG), Principles for Responsible Investment 
(PRI)). Disclosure of environmental, social, and governance (ESG) activities by companies 
is often an eff ective way to track the progress of those initiatives. Mandatory reporting of 
ESG information, while on the rise, remains a rare practice, with only 29 countries and 
territories globally implementing some form of regulation, while data from voluntary 
reporting remains vulnerable to manipulation and suff ers from comparability issues due 
to a lack of a common template (Krueger et al., 2021). It appears that many business 
owners do not understand how ESG reporting could be fi nancially benefi cial for them, 
and there is no consensus about which type of ESG disclosure is more benefi cial to 
companies. Therefore, the question is: Which type of ESG disclosure (mandatory or 
voluntary) is more fi nancially benefi cial to companies? Is there any diff erence at all for 
their fi nancial performance?

ESG as a concept fi rst appears in a UN report called “Who Cares Wins: Connecting 
Financial Markets to a Changing World”. That report provides a framework on how to 
integrate environmental, social, and governance challenges in analysis so that corporations 
can be aligned with sustainability issues and problems of human rights violations. The 
environmental pillar covers greenhouse gas emissions, air pollution, water management, 
energy consumption, recycling, the eff ect on biodiversity, etc. The social pillar covers working 
conditions, social security, the health and safety of workers and customers, diversity and 
discrimination, eff ects on the community, etc. And the governance pillar covers the structure 
of companies (including stakeholder engagements), ethical standards, the composition of 
the board of directors, the transparency of companies, etc. (Knoepfel, 2004).

The aforementioned Principles for Responsible Investment (PRI) defi ne the ways 
investors could incorporate ESG issues into their portfolio management. The PRI network 
of fi nancial institutions was founded in 2005 and saw its fi rst increase in sign-up following 
the aftermath of the global fi nancial crisis, thus pushing more and more companies to 
allocate resources to improve their ESG performance and disclosure. The 2010s show 
a massive increase in sustainability spending, with 20% of S&P 500 companies allocating 
resources towards ESG in 2011, compared with 85% in 2022 (Saini et al., 2022).

Nonetheless, PRI and the whole idea of sustainability spending still have many 

opponents, usually proponents of the Friedman doctrine, who argue that the only purpose 
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of a company is to generate shareholder value and that sustainability spending does 

not generate any value but only increases the cost of operations. (Friedman, 2007). 

Countering their arguments, other scientists often indicate that sustainable investing 

by companies attracts institutional investors, thus boosting fi rms’ performance, or that 

sustainable development by companies gives them a competitive edge in the long term 

with regard to their strategic resource management (Saini et al., 2022). Both points of 

view have several studies supporting them, leaving the question of the eff ect of ESG on 

fi rm performance without a defi nite answer, which is crucial in choosing a path for the 

future of global development. 

This study aims to further advance the research on this problem and examine the 

case of the implementation of Directive 2014/95/EU, which requires European fi rms 

to disclose a certain amount of ESG information. By utilizing diff erence-in-diff erences 

regression, European companies that comply with the directive will be grouped into the 

treatment category, while American companies will be grouped into the control category. 

The treatment eff ect is expected to be observed in 2017–2018, when the Directive 

came into force throughout the entire European Union and several other countries 

that are members of the European Economic Area. This way, the eff ect of mandatory 

ESG disclosure (EU) will be compared to the eff ect of voluntary ESG disclosure (US) 

on the fi nancial performance, for which ROA will be used, combined with ROE and 

Tobin’s Q for robustness tests.

Regarding delimitations, every company that will be analyzed in this study is required 

to disclose any amount of ESG-related information throughout the observed period. But 

because checking whether the company reported any such information is quite diffi  cult 

and time-consuming, the presence of ESG scores for the company for the entire period 

will be deemed enough. Also, this study does not aim to measure the ESG performance 

of companies and its eff ect on fi nancial performance, only the fact of disclosure matters.

Literature review

Theoretical background
Even though the concept of ESG was only recently proposed, theories on whether 

to and how to report ESG issues, mostly in the form of environmental disclosure or 

corporate social responsibility (CSR) disclosure, start to appear in literature long before 

that. There are three main theories supporting the need for ESG in business as value-

creating mechanisms and providing a framework on which to build it: legitimacy theory, 

resource-based view, and stakeholder theory.

Legitimacy theory states that the activities of a company shape public opinion about 

it, and if the company’s behavior is viewed as acceptable within societal norms, its public 

opinion increases. Suchman (1995), who proposed this theory, mentions that legitimacy 

is simply a measure of approval organizations have in society, and losing it might cost 

them dearly. Therefore, it is management’s job to analyze whether there is a legitimacy 

gap between the company and the community and to fi x it by either modifying the 

company’s behavior or simply changing its public image to match the views of society. 

So, what is important for companies is not whether they operate in accordance with the 

values held by society but whether societal perception of their behavior matches acceptance 

of those values. That notion can be applied to voluntary ESG reporting: do companies 

publish ESG reports to gain legitimacy or because they share the reported values?

The disclosure theory can be argued that fi rms already heavily involved in ESG activities 

would voluntarily disclose as much information as they could, while fi rms with little to no 

involvement in ESG would report as little as they could. In accordance with the legitimacy 

theory, companies disclosing their sustainable initiatives are rewarded not only with the 
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approval of society, which is becoming more and more concerned about environmental and 
social issues, but also by investors looking to decrease the systematic risk of their portfolio. 
Companies that fail to meet the expectations of society are seen as illegitimate and risk 
permanently damaging their reputation, losing access to required resources, experiencing 
a decrease in share price, etc., which may result in bankruptcy (Suchman, 1995).

The resource-based view introduced by Wernerfelt (1984) and popularized by Barney 
(1991) is based on the idea that companies should build strategies focusing on their strengths 
and not industry strengths. RBV aims to achieve sustainable competitive advantage by 
implementing strategies using already present resources inside the company instead of 
analyzing competitors. Resources can be both tangible and intangible, though intangible 
resources are more often a source of competitive advantage because they are diffi  cult 
for competitors to acquire from the market. Resource-based view also requires two 
assumptions to work: resource heterogeneity (no company has the same set of resources 
as another company) and resource immobility (no company has immediate access to 
another company’s resources, so that they cannot be utilized to negate the advantage). 
Companies that successfully identify resources that are valuable and scarce will gain 
a competitive advantage, but to sustain it, the resources must be costly to imitate or 
non-substitutable, and the company must be organized in a way to gain value from them.

Companies actively improving their ESG performance, for example, by developing 
a cutting-edge technology that reduces pollution in production, or by incorporating new 
governing practices that improve corporate culture, or by involving themselves in philanthropy, 
might get a reputational boost from disclosing it or a unique resource that will give them 
a competitive advantage (Branco, Rodrigues, 2006). Combined with the fact that ESG 
initiatives will most likely improve resource management, further sustaining gained advantages, 
ESG can be viewed both as a resource that gives companies a competitive advantage and 
as a strategy that utilizes resources to gain that advantage (Bhandari et al., 2022).

The stakeholder theory proposed by Freeman (1983) tries to highlight all the parties 
that have an interest in the company, from owners and shareholders to employees 
and customers. Some of those parties are ignored in traditional strategy theory, which 
prioritizes fulfi lling the needs of the most powerful stakeholders. But, based on stakeholder 
theory, every stakeholder group has their own lists of requirements towards a company, 
and it is management’s responsibility to fi nd a strategy that will fulfi ll the needs of most 
stakeholders because the survival of the fi rm depends on it.

Opposing it, the shareholder theory by Friedman (1970) states that a company’s only 
responsibility is to its shareholders, so the only acceptable thing for fi rms to do is to generate 
shareholder value by increasing profi ts. Allocating any resources towards other goals is 
seen as an example of “taxation without representation”, for shareholders themselves can 
decide what to do with funds that would otherwise be spent in this manner (Friedman, 
2007). Followers of this theory believe that the only increase in fi nancial performance 
from adopting ESG practices derives from a decrease in taxable income. Countering this 
argument, authors of both stakeholder theory and the resource-based view argue that RBV 
should incorporate a stakeholder view of profi t generation instead of a shareholder view, 
meaning that all stakeholders, and not just shareholders, hold residual claims on fi rm profi ts 
(Barney, 2018; Freeman et al., 2021). Therefore, stakeholders who provide the resources 
that create the most value should have a bigger claim to the profi ts (Harjoto et al., 2022).

It is obvious how infl uential stakeholder theory was on the development of corporate 
social responsibility (CSR) and later ESG, for these initiatives are aimed at multiple 

stakeholder groups: investors, customers, regulators, employees, etc. (Malik, 2015). 

Companies with poor ESG performance are penalized by their stakeholders. On the other 

hand, improving ESG performance, for example by resolving the issue of information 

asymmetry between various stakeholder groups, boosts a company’s reputation and fi rm 
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value by increasing stakeholder interest in the form of additional investments, consumption, 

or loyalty (Shakil, 2021). This means that companies that incorporate stakeholder value 

into their strategy are more likely to improve their ESG performance. 

Mandatory versus voluntary ESG disclosure
The current debate about the preferred type of ESG disclosure centers around the 

question of what amount of data should be mandated to report. In cases of voluntary 

disclosure, managers often omit negative or potentially damaging information, focusing 

on the positive data. Bertomeu et al. (2021) elaborate on this issue in regard to general 

disclosure by proving that mandatory disclosure can balance out the amount of good and 

bad news, discouraging the excess of either, thus aff ecting the decision-making in a market 

highly susceptible to information. But Aghamolla, An (2021) highlight that in regard to 

ESG mandatory disclosure, it has its own problems: companies tend to overinvest in 

clean technology to check all the boxes but then withhold voluntary information in other 

areas, hiding a lower return on sustainable projects.

The role of governments and institutional investors in this matter cannot be overstated. 

Ilhan et al. (2021) and Chen et al. (2020) both arrive at the conclusion that fi rms with 

greater shares of investors concerned with ESG issues will voluntarily disclose their ESG 

activities and will choose to make sustainable investments. Grewal et al. (2019) discovered 

that such fi rms in the European Union experienced positive returns after the adoption 

of mandatory ESG disclosure, while fi rms with low ESG activity suff ered negative 

returns. Krueger et al. (2021) add to the argument supporting mandatory disclosure by 

indicating that it improves the corporate information environment and highlighting the 

benefi ts (improved accuracy of earnings forecasts, lower chance of stock price crashes, 

etc.), strongest in cases of governmental mandates of all three pillars of ESG. And 

even if mandatory ESG disclosure remains on the smaller side, demand for any type of 

ESG disclosure from investors will only rise in the future with increasing demand for 

sustainability (Bauer et al., 2021; Hartzmark, Sussman, 2019).

Eff ect of ESG disclosure on performance
Many studies published before the exponential growth of ESG reporting in the 2010s 

focus on the disclosure of a single aspect of ESG and its eff ect on fi nancial performance 

(Malik, 2015). The amount of environmental or CSR disclosure then varied heavily across 

companies in diff erent industries and countries. The situation began to change with the 

growing public recognition of global problems (climate change, workplace conditions, 

etc.), and the interest of researchers turned to ESG and the eff ect it has on fi nancial 

performance or fi rm value.

There are diff erent studies that have examined the impact of ESG performance on 

the company value. However, the results of many researches are quite contradictory.

On the one hand, some of scholars prove a positive relationship between ESG and 

fi nancial performance, confi rming the stakeholder theory, which argues that ESG initiatives 

need to be implemented because the company will have the following eff ects: increasing 

cash fl ows (e.g., customers want to buy from fi rms that are socially responsible and have 

a good reputation, employees are more productive when they work for such fi rms, etc.), 

competitive advantages (e.g., higher reputation and customer satisfaction leading):

1) Gillan et al. (2010) conducts a study which includes 12113 observations from 1992 

to 2007. The study results in three models, each of which examines the eff ect of 

a diff erent ESG factor on the Tobin’s Q. In all cases, a positive eff ect of ESG 

factors on fi rm value was observed by researches.

2) Nguyen et al. (2022) studies 57 US non-fi nancial companies that are included 

in the S&P 500 index for the period from 2018 to 2020. The study also confi rms 

the positive impact of ESG factors on Tobin’s Q.
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3) Ferrell et al. (2016) conducts a global study on the impact of ESG on Tobin’s Q. This 

study includes approximately 16,000 observations — data on fi rms between 1999 and 

2011 from diff erent countries. The positive eff ect of ESG, both overall and by factors, 

on fi rm value is confi rmed in companies for which agency problems are not typical.

Thus, according to these studies managers should be concerned about adopting ESG 

initiatives in order to achieve additional growth (Feng et al., 2017).

On the other hand, some of researches have identifi ed a negative correlation between 

ESG performance and company value:

1) Buchanan et al. (2018) examines the impact of ESG on fi rm value during the 

2008 fi nancial crisis in the USA. A study including 6136 observations results in 

a negative impact of ESG on Tobin’s Q.

2) Crisóstomo et al. (2011) studies the Brazilian market from 2001 to 2006. The 

study includes 78 large non-fi nancial companies. The result is a negative eff ect 

of ESG on company value.

These results are consistent with shareholder theory, which states that a company should 

pursue only two goals: maximising profi ts and maximising the wealth of its shareholders. 

In this case, decisions aff ecting ESG investments and ESG initiatives are viewed from 

a cost perspective — they do not bring any benefi t to the company and its shareholders, 

so the company should refuse to implement them (as real costs are higher than the 

profi t gained). Any actions with a social purpose or reason must be taken directly by the 

shareholders themselves, based on the profi ts they derive from owning and managing 

the company’s shares.

However, some researches fi nd no relationship or quite controversial results regarding 

impact of ESG performance on the fi rm value:

1) Velte (2017) explores the impact of ESG on the German market. The study 

includes 412 observations from 2010 to 2014. The eff ect of ESG, both overall and 

by factors, on the companies’ profi tability is confi rmed, but there is no eff ect of 

ESG on Tobin’s Q.

2) Servaes and Tamayo (2013) analyse the role of customer awareness in the impact 

of ESG on company value. The study includes approximately 10,000 observations. 

In the case of high customer awareness, the eff ect of ESG on Tobin’s Q is positive, 

whereas in the case of low customer awareness, the eff ect is either negative or negligible.

3) Naeem et al. (2022) examines the environmentally sensitive industries in developed 

and emerging markets. The sample includes data for 383 companies from 2009 

to 2018. Overall, the positive impact of ESG is confi rmed, but when considering 

the factors — only the social factor remains signifi cant. In developed markets, the 

positive impact of ESG on Tobin’s Q is also confi rmed, with only the environmental 

factor remaining insignifi cant. In emerging markets, neither ESG as a whole nor 

the factors have an impact on Tobin’s Q.

Yu et al. (2018) discover a positive eff ect of ESG disclosure on market performance 

across almost 2000 companies worldwide and also highlight that larger fi rms with lower 

institutional presence and higher R&D intensity have better ESG disclosure scores. The 

same results are achieved by Chen, Xie (2022), who also indicate the greater positive 

eff ect of ESG disclosure on corporate fi nancial performance of older, more prominent 

companies with high agency costs. Alkaraan et al. (2022) add to it by underscoring the 

fact that companies with better ESG disclosure scores progress faster towards Industry 

4.0, boosting their fi nancial performance.

Alareeni, Hamdan (2018) study the eff ect of ESG disclosure and its components on 

the operational, fi nancial, and market performance of S&P 500-listed companies. And 

while the overall eff ect of ESG disclosure is positive, some component results are negative, 
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including the eff ect of environmental and social disclosures on operational and fi nancial 

performance and the eff ect of corporate governance disclosure on market performance. 

The authors also indicate that fi rms with higher amounts of assets and leverage have 

higher ESG disclosure scores. Similar results are achieved by Han et al. (2016), who study 

the eff ect of ESG pillars on the fi nancial performance of Korean fi rms. They observe 

a negative eff ect of environmental disclosure, a positive eff ect of corporate governance 

disclosure, and no eff ect of CSR disclosure on fi nancial performance.

Al Hawaj, Buallay (2021) analyze the eff ect of ESG disclosure on the same performance 

metrics as Alareeni, Hamdan (2018), but across 3000 companies in seven sectors, criticizing 

the scarcity of cross-sectorial research. The authors obtain results that show a positive eff ect 

of ESG disclosure on performance in the energy, manufacturing, retail, and tourism sectors, 

a negative eff ect in the banking and telecom sectors, and insignifi cant results in the agricultural 

sector. This result further justifi es the previously mentioned criticism and requires additional 

research highlighting diff erent industries. One such study is provided by Abdi et al. (2018), 

who investigate the eff ect of ESG disclosure on fi nancial performance in the airline industry. 

Results show a positive eff ect, which is in line with Al Hawaj, Buallay (2021).

Another viewpoint is that ESG disclosure by itself does not aff ect fi nancial performance 

or has an adverse eff ect. Fatemi et al. (2018) distinguish between ESG disclosure, which 

on its own has a negative eff ect on fi rm value, and ESG performance, which, when high, 

has a positive eff ect on fi rm value, and vice versa. ESG disclosure in either case only 

reduces the eff ect. Similar indirect eff ects are observed with regard to CSR by Saeidi et 

al. (2015) and Pham, Tran (2020).

Commenting on the results of the studies presented, which either do not identify an 

impact or achieve inconsistent results when examining the impact of ESG on company 

value, some scholars suggest that investors do not always fi nd ESG reporting to be value 

relevant and that the circumstances under which investors incorporate ESG information 

into their decisions are highly contextual (Dhaliwal et al., 2011).

Research design

Data sampling
The compiled data sample includes companies from 18 European countries that will 

be later used as treatment fi rms and US companies that will be used as control fi rms. US 

companies were chosen as control fi rms because, at the observed period (2012–2021), 

the USA did not have any ESG disclosure requirements for its companies, and the US 

economy is comparable to the European one. Furthermore, the UK, while being in the 

European Union, also implemented the directive, requiring ESG disclosure. Switzerland 

and Norway, although not in the EU, also did the same. Therefore, companies from these 

countries are also included in the treatment sample.

All the fi rms in the sample are considered to be disclosing some sort of ESG-related 

information, at least since 2012. And it was assumed that with the implementation of the 

directive, the amount of disclosed ESG information by European fi rms has increased, so 

that diff erence in performance actually occurs. Also, to understand whether the company 

at the moment discloses any ESG information, the presence of ESG scores for an entire 

observed period is required as a less labor-consuming alternative to seeking disclosure 

reports for every company.

Collected data for each observation includes the name of the company, sector it operates 

in, country, total assets, cash and short investments, total equity, total debt, market price 

of common stock at year-end, total revenue, net income, number of shares outstanding, 

and free cash fl ow. The resulting samples, sorted by countries and sectors, are presented in 
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the tables below. It includes observations for 143 US companies and 488 European ones, 

which in their entirety have been collected from the Digital Financial Analyst database.

Table 1

Distribution of observations by country

Country Number of observations Percentage

Austria 80 1,27

Belgium 150 2,38

Denmark 210 3,33

Finland 170 2,69

France 730 11,57

Germany 580 9,19

Ireland 70 1,11

Italy 230 3,65

Luxembourg 50 0,79

Malta 10 0,16

Netherlands 170 2,69

Norway 130 2,06

Poland 80 1,27

Portugal 40 0,63

Spain 200 3,17

Sweden 360 5,71

Switzerland 480 7,61

UK 1140 18,07

USA 1430 22,66

Total 6310 100,00

Table 2

Distribution of observations by sector and group

Sector Treatment group Treatment group

Number of observations Percentage Number of observations Percentage

Basic Materials 420 8,61 120 8,39

Communication Services 340 6,97 100 6,99

Consumer Cyclical 510 10,45 200 13,99

Consumer Defensive 370 7,58 70 4,90

Energy 200 4,10 60 4,20

Financial 880 18,03 140 9,79

Healthcare 440 9,02 130 9,09

Industrials 1010 20,70 220 15,38

Real Estate 220 4,51 50 3,50

Technology 250 5,12 300 20,98

Utilities 240 4,92 40 2,80

Total 4880 100,00 1430 100
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Dependent variables
The main variable used as a proxy for fi nancial performance is return on assets (ROA), 

just like in many of the studies mentioned above. To test the results for robustness, 

return on equity (ROE) and Tobin’s Q are also utilized as standard proxies for fi nancial 

performance in many studies.

ROA measures the ability of the company to generate income based on the use of its 

assets. And it is calculated by dividing net income by total assets. ROE replaces assets in 

ROA with equity, and the diff erence between two values showcases the way leverage aff ects 

the perception of a fi rm’s returns, which is why it is an excellent dependent variable to 

use for robustness tests. And fi nally, Tobin’s Q, which has been used more and more in 

ESG-related research to measure fi nancial performance, takes the market capitalization 

of the company into consideration. A simplifi ed formula for Tobin’s Q in this paper is 

market capitalization divided by total assets.

Independent variables
To conduct diff erence-in-diff erences regression, two dummy variables are created:

— Post, which indicates whether the observation happened before the treatment 

(2012–2016) or after (2017–2021);

— Treat, which indicates whether the fi rm in the observation is the control fi rm 

(Treat = 0) or a treatment fi rm (Treat = 1).

The interaction of two variables in the DiD regression provides an estimate for the 

treatment eff ect in the value of its coeffi  cient, which equals 1 if the observation is of 

a European fi rm in the 2017–2021 period or 0 in other cases.

Control variables
To sharpen the treatment estimation and account for other reasons why the performance 

of EU and US fi rms may diff er, several covariates are also included in the study, the fi rst 

of which is fi rm size. It is often used in studies where fi nancial performance is the value of 

interest, for an increase in size usually highly contributes to overall performance. As a proxy 

for size, the logarithm of the fi rm’s total assets is used. The logarithmic transformation 

is one of the most common ways to work with skewed data and normalize it, which is 

obviously the case here. The same transformation is used for the free cash fl ow variable, 

which highlights the profi tability of fi rms by showing whether they have resources not only 

to invest but also to increase their level of ESG activity and disclosure. See Figure 1 for 

a visual transformation of two control variables.

Fig. 1. Logarithmic transformation of Size and free cash fl ow variables
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Other control variables include leverage, which may hinder the fi nancial performance 

of the company if it is too high, while also highlighting the diff erent interactions between 

ROA and ROE. It is most likely that the coeffi  cients for Leverage will diff er signifi cantly 

between these two performance metrics. Also included is the cash-to-assets ratio to see 

whether the fi rm has access to resources for investing activity to boost fi nancial performance. 

So the expected eff ect of the ratio is positive. Finally, fi xed eff ects for year, country, and 

sector are also included to further outline diff erences between observations.

Methodology
To estimate whether the introduction of ESG disclosure requirements had any eff ect on 

a fi rm’s performance, a diff erence-in-diff erences model will be used, with EU fi rms being 

the treatment group and US fi rms serving as the benchmark group. The treatment in this 

case is the implementation of Directive 2014/95/EU, which EU countries were expected 

to comply with by the 2017–2018 period. So, the period from 2012 to 2016 is considered 

the pre-treatment period, and the period from 2017 to 2021 is the post-treatment period.

Due to the parallel trend assumption, it is expected that fi nancial performance for both 

groups will have similar diff erences throughout the pre-treatment period. And this diff erence is 

expected to change in the post-treatment period. It is also expected that due to the COVID-19 

pandemic, fi nancial performance for both groups will fall signifi cantly, although the post-

treatment diff erence between them would have been established by that time.

It is also assumed that there is no spillover eff ect to US fi rms, meaning that after an 

increase in the amount of ESG-related information disclosed by European companies, 

the amount of disclosed information by American companies stayed the same, which is 

most likely true due to the mentioned lack of understanding by managers whether more 

disclosure yields more returns.

But before conducting DiD regression, propensity score matching needs to be run. This 

will make the EU and US datasets more comparable by reducing bias. The treatment eff ect 

is estimated by conducting probit regression with the same control variables mentioned 

above. It is also expected to reduce the variance between the covariates for both groups. 

The resulting model is described below:

 RAO = β0 + β1Leverage + β2Size + β3lgFCF + β4Cash + ε. (1)

Nearest neighbor matching with replacement is utilized in the propensity score 

calculation. This way, treatment and control companies are matched without losing 

many observations, considering that the sample size is not too large.

After propensity score matching, the diff erence-in-diff erences regression model will be 

run and tested for robustness by running it again with ROE and Tobin’s Q as dependent 

variables. Standard errors in the model will be clustered on a fi rm-level due to the data 

organization method that allows for autocorrelation between individual fi rm observations 

to occur. Control variables are described in the synonymous subchapter, and the DiD 

regression model is described below:

 RAO (ROE, Tobin`s Q) = β0 + β1Post + β2Treat + β3PostTreat + βiCovariatei + ε. (2)

Empirical results and discussion

Parallel trends assumption
Before attempting any targets laid out before, the data set has been winsorized to deal 

with outliers for all dependent and control variables. This helps to deal with it, especially 

in the cases of ROE and Tobin’s Q (see Fig. 2). Values below the 1st percentile mark and 

larger than the 99th percentile mark were replaced by border values.
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Fig. 2. Winsorization of ROE and Tobin’s Q

Due to a lack of statistical testing for the parallel trend assumption, visual confi rmation 

will suffi  ce. On Fig. 2, looking at the pre-treatment period, the diff erences between 

average ROA values for groups seem to be constant until 2015. Perhaps the adoption of 

the directive, mandating ESG disclosure, in itself aff ected the performance of European 

companies in some way, but it is unlikely the fi rms would just start reporting more ESG-

related information after hearing about the directive, considering that they already disclose 

the amount of information thought to be benefi cial. But even with that small increase in 

diff erence, the trends are parallel enough.

Next, in the 2017–2018 period, the treatment eff ect seems to infl uence the trends, 

with average ROA for EU fi rms fi rst rising to US values and dropping signifi cantly next 

year (see Fig. 3). But after that, in the 2019–2021 period, the parallel trends assumption 

seems to hold again, with the diff erence now being larger than in the pre-treatment period, 

indicating the negative eff ect the mandatory ESG disclosure had on EU fi rms’ performance. 

So it is assumed that the assumption holds and that no additional testing is required.
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Fig. 3. Trends of average return on assets over the observed period: control groups — solid line, 
treated groups — dotted line.
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Propensity score matching
Based on the model, described by equation (1) the propensity score matching has 

been conducted. Firstly the logit regression is conducted, results of which are available 

in Table 3. 

Table 3 

Results of probit regression before propensity score matching

Variable Leverage Cash Size lgFCF

Coeffi  cient –0,164

(0,110)

–0,782***

(0,136)

0,106***

(0,017)

–0,023

(0,018)

Next the treatment fi rms are matched with control ones by utilizing nearest neighbor 

matching with replacement. Results from both the matching and analyzing the eff ect it 

had on covariates are presented below.

Table 4

Propensity score matching results

ROA Treated Controls Diff erence Standard 
Error

T-stat

Unmatched 0,058 0,071 –0,014 0,002 –7,47

Average treatment eff ect 0,058 0,060 –0,002 0,002 –0,93

Number of observations 2107 3303 Total: 5410

Table 5

Covariate analysis after the propensity score matching

Variable Unmatched / 
Matched

Mean %bias t-test

Treated Control t p > |t|

Leverage U 0,234 0,233 0,6 0,20 0,842

M 0,234 0,240 –3,3 –1,11 0,266

Size U 23,649 23,207 25,8 9,27 0,000

M 23,649 23,611 2,0 0,66 0,507

lgFCF U 20,482 20,218 16,7 6,02 0,000

M 20,482 20,423 3,7 1,20 0,507

Cash U 0,124 0,150 –18,3 –6,38 0,000

M 0,125 0,120 3,0 1,08 0,278

Table 4 showcases the reduction of overall diff erence between average ROA in treatment 

group compared to control one. Table 5 shows the more important result of reducing 

bias for Size, lgFCF and Cash variables signifi cantly, but bias for leverage has increased, 

although all values are under 5% threshold, and high p-value scores show that the values 

for control and treatment group are not signifi cantly diff erent from each other after the 

matching. Before the matching observed percentage bias had been between –18,3 and 25,8. 

After matching the range shrunk signifi cantly to –3,3 and 3,7, and there are a total of 5410 

observations: 1253 control (US) fi rm observations, 2050 untreated EU fi rm observations, 

and 2107 treated EU fi rm observations. Overall result of data confi guration before DiD 

regression can be seen in comparison of Table 6, which shows starting description, and 

Тable 7 which shows the current one.
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Table 6

Description of dependent and control variables at the starting point

Variable Treatment Control

Obs. Mean Median St. dev. Obs. Mean Median St. dev.

ROA 4880 0,053 0,043 0,065 1430 0,077 0,070 0,079

ROE 4880 0,137 0,124 0,220 1430 0,181 0,156 0,344

Tobin’s Q 4880 1,298 0,793 1,599 1430 2,575 1,848 2,329

Leverage 4880 0,226 0,211 0,160 1430 0,270 0,263 0,201

Size 4880 23,549 23,278 1,859 1430 23,161 23,109 1,503

Cash 4880 0,123 0,087 0,126 1430 0,189 0,138 0,179

lgFCF 4159 20,255 20,145 1,630 1253 20,534 20,526 1,398

Table 7

Description of dependent and control variables after propensity score matching

Variable Treatment Control

Obs. Mean Median St. dev. Obs. Mean Median St. dev.

ROA 4157 0,059 0,049 0,063 1253 0,088 0,078 0,073

ROE 4157 0,153 0,132 0,215 1253 0,203 0,169 0,327

Tobin’s Q 4157 1,388 0,889 1,626 1253 2,607 1,968 2,276

Leverage 4157 0,226 0,214 0,158 1253 0,258 0,249 0,197

Size 4157 23,448 23,215 1,788 1253 23,145 23,053 1,459

Cash 4157 0,124 0,089 0,123 1253 0,193 0,143 0,179

lgFCF 4157 20,253 20,143 1,630 1253 20,540 20,526 1,398

Diff erence-in-diff erences regression
Now the data is prepared for diff erence-in-diff erences regression, which is run fi rst 

with ROA as the dependent variable and then with ROE and Tobin’s Q for robustness 

testing. In the tables below is a comparison of the results for all three regressions.

Table 8

Comparison of DiD regression results for diff erent dependent variables

Variable ROA ROE Tobin’s Q

Post
0,016***

(0,004)

0,048**

(0,022)

1,184***

(0,141)

Treat
–0,026***

(0,006)

–0,041**

(0,020)

–0,821***

(0,165)

Post x Treat –0,013***
(0,004)

–0,049***
(0,019)

–0,590***
(0,127)

Leverage
–0,065***

(0,011)

–0,123*

(0,064)

–1,233***

(0,284)

Size
–0,031***

(0,002)

–0,050***

(0,006)

–0,755***

(0,055)

Cash
0,021*

(0,012)

–0,017

(0,045)

1,972***

(0,376)

lgFCF
0,023*

(0,002)

0,051***

(0,030)

0,452***

(0,043)

R2 0,404 0,108 0,493
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The coeffi  cient for Post in all three cases shows that US fi rms performed better after the 

directive came to power. The negative coeffi  cient for Treat in all three cases indicates that 

even before treatment, EU fi rms performed worse on average compared to US fi rms. And 

fi nally, the Post x Treat variable that showcases the after-treatment eff ect has a negative 

coeffi  cient in all three cases, which means that mandating ESG disclosure lowered the 

performance metrics of EU fi rms.

Robustness testing with ROE decreased the overall signifi cance of the model and variable 

coeffi  cients. In all cases, except for the already insignifi cant Cash variable, negative coeffi  cients 

decreased even further, and vice versa for positive coeffi  cient values. Also interesting to 

note is the fact that Leverage variable, despite previous assumptions, has both a negative 

and lower coeffi  cient value for ROE compared to ROA. The negative coeffi  cient might be 

from ineff ective debt usage, while the lower value can be explained by diff erences in ROA 

and ROE values. The same thing happened to the Size variable, which was expected to have 

a positive infl uence on fi nancial performance, but in all three models it was the opposite.

The model with Tobin’s Q, on the other hand, performed even better than the original 

ROA one. All variable coeffi  cients, even Cash, are signifi cant at the 1% level, and R2 

increased by 9 points. Considering that the Post x Treat variable remained both negative 

and signifi cant in all cases, the robustness check is passed.

Finally, to understand what eff ect control and fi xed eff ect variables had on the model, 

below are the tables, which show the incorporation of these variables into the model one 

by one (Tables 9, 10 and 11).

In all three models, R2 increased with the addition of more variables, understandably. Post 

x Treat variable also increased in signifi cance for ROA and ROE, while in Tobin’s Q model 

it was signifi cant at 1% even without any control of fi xed eff ects variables.

The following conclusions were made based on the assessment, which can be adopted 

in the formation of the corporate strategy: 

 — At present, a growing demand for sustainability-related information from both 

external and internal stakeholders can be observed. 

 — Development towards more mandatory ESG disclosure measures; however, tends 

to be focused on large and/or listed corporates. 

 — ESG disclosure is becoming mandatory for large publicly listed corporates 

 — The heterogeneity of ESG disclosure measures requires further in-depth study to 

use these criteria to improve the eff ectiveness of companies' investment policies 

in terms of the investments made and maximising potential returns. 

 — ESG disclosure measures for SMEs will help to understand sustainability risks 

and provide access to sustainable fi nancing for non-public companies. 

 — Based on the results of the study, the authors found that when ESG disclosure is 

voluntary, managers withhold bad signals and disclose only positive information.

 — Providing information on a mandatory basis lead to overinvestment in clean technology, 

suggesting that mandatory ESG regulation may have unintended negative consequences 

and adversely aff ect the future fi nancial performance of the business. 

 — Based on the analysis, we can hypothesise the conditions under which voluntary 

or mandatory disclosure is more eff ective for investors. For example, when the 

proportion of shareholders interested in providing ESG information is not high 

enough, voluntary treatment is more eff ective and enhances total shareholder wealth 

compared to mandatory disclosure. When the proportion of investors interested 

in social projects is high, mandatory ESG disclosure incentivises managers to 

clearly follow environmental management and corporate governance criteria. 

Mandatory disclosure helps to strengthen the eff ect of an ESG-oriented company 

and increase the investment attractiveness of the business.
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Table 9

Step by step introduction of control and fi xed eff ects variables into ROA DiD model

 Variable 1 2 3 4 5 6 7 8

Post
0,008*

(0,004)

0,010**

(0,004)

0,016***

(0,004)

0,016***

(0,004)

0,011***

(0,004)

0,015***

(0,004)

0,015***

(0,004)

0,016***

(0,004)

Treat
–0,023***

(0,005)

–0,024***

(0,005)

–0,019***

(0,005)

–0,017***

(0,005)

–0,006

(0,004)

–0,006

(0,004)

–0,006

(0,004)

–0,026***

(0,006)

Post x 

Treat

–0,010**

(0,005)

–0,012**

(0,005)

–0,013***

(0,005)

–0,014***

(0,004)

–0,012***

(0,004)

–0,012***

(0,004)

–0,013***

(0,004)

–0,013***

(0,004)

Leverage
–0,063***

(0,014)

–0,068***

(0,013)

–0,062***

(0,013)

–0,067***

(0,011)

–0,065***

(0,011)

–0,069***

(0,012)

–0,065***

(0,011)

Size
–0,014***

(0,001)

–0,014***

(0,014)

–0,033***

(0,002)

–0,033***

(0,002)

–0,032***

(0,002)

–0,031***

(0,002)

Cash
0,028*

(0,014)

0,008

(0,012)

0,010

(0,012)

0,011

(0,012)

0,021*

(0,012)

lgFCF
0,026***

(0,002)

0,026***

(0,002)

0,026***

(0,002)

0,023***

(0,002)

Fixed 

eff ects

Year Year, 

Sector

Year, 

Sector, 

Country

R2 0,034 0,060 0,199 0,202 0,360 0,367 0,377 0,404

Table 10

Step by step introduction of control and fi xed eff ects variables into ROE DiD model

Variable 1 2 3 4 5 6 7 8

Post
0,035*

(0,019)

0,039**

(0,019)

0,047**

(0,019)

0,047**

(0,019)

0,036**

(0,018)

0,048**

(0,022)

0,050**

(0,022)

0,048**

(0,022)

Treat
–0,036**

(0,018)

–0,039**

(0,018)

–0,032*

(0,019)

–0,032*

(0,019)

–0,010*

(0,018)

–0,010

(0,018)

–0,016

(0,017)

–0,040**

(0,020)

Post x Treat
–0,046**

(0,020)

–0,049**

(0,020)

–0,050**

(0,020)

–0,050**

(0,020)

–0,048**

(0,020)

–0,048**

(0,020)

–0,050***

(0,019)

–0,049***

(0,019)

Leverage
–0,106**

(0,051)

–0,114**

(0,051)

–0,115**

(0,054)

–0,125**

(0,055)

–0,119**

(0,055)

–0,135**

(0,062)

–0,123*

(0,064)

Size
–0,017***

(0,003)

–0,017***

(0,003)

–0,056***

(0,005)

–0,056***

(0,005)

–0,053***

(0,007)

–0,050***

(0,007)

Cash
–0,005*

(0,044)

–0,045

(0,044)

–0,040

(0,044)

–0,029

(0,043)

–0,017*

(0,045)

lgFCF
0,053***

(0,006)

0,053***

(0,006)

0,051***

(0,006)

0,051***

(0,006)

Fixed 

eff ects

Year Year, 

Sector

Year, 

Sector, 

Country

R2 0,013 0,018 0,033 0,033 0,08 0,085 0,097 0,108
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Table 11

Step by step introduction of control and fi xed eff ects variables into Tobin’s Q DiD model

Variable 1 2 3 4 5 6 7 8

Post
0,603***

(0,127)

0,655***

(0,129)

0,852***

(0,127)

0,874***

(0,127)

0,751***

(0,122)

1,145***

(0,141)

1,138***

(0,140)

1,184***

(0,141)

Treat
–0,839***

(0,141)

–0,873***

(0,139)

–0,700***

0,118)

–0,545***

(0,118)

–0,303***

(0,108)

–0,310***

(0,108)

–0,340***

(0,107)

–0,821***

(0,165)

Post x Treat
–0,503***

(0,132)

–0,536***

(0,133)

–0,583***

(0,130)

–0,624***

(0,131)

–0,596***

(0,127)

–0,593***

(0,127)

–0,581***

(0,126)

–0,590***

(0,127)

Leverage
–1,455***

(0,382)

–1,637***

(0,334)

–1,112***

(0,318)

–1,224***

(0,278)

–1,245***

(0,280)

–1,302***

(0,306)

–1,233***

(0,284)

Size
–0,426***

(0,029)

–0,419***

(0,029)

–0,845***

(0,050)

–0,844***

(0,050)

–0,759***

(0,057)

–0,755***

(0,055)

Cash
2,302***

(0,455)

1,867***

(0,405)

1,850***

(0,404)

1,776***

(0,390)

1,972**

(0,376)

lgFCF
0,580***

(0,055)

0,574***

(0,055)

0,511***

(0,051)

0,452***

(0,043)

Fixed 

eff ects

Year Year, 

Sector

Year, 

Sector, 

Country

R2 0,078 0,097 0,282 0,310 0,417 0,421 0,452 0,493

Conclusion

The main purpose of this work was to investigate whether mandatory ESG disclosure 

is more fi nancially benefi cial to companies compared to voluntary disclosure. To do this, 

the implementation of Directive 2014/95/EU, which required European companies to 

include ESG-related information in their annual reports, was chosen to be analyzed. 

American companies presented themselves as an appropriate control group for the 

European fi rms.

A complete diff erence-in-diff erences regression showed that the implementation 

of this mandate resulted in a decrease in the fi nancial performance of aff ected fi rms for 

all metrics chosen (ROA, ROE, and Tobin’s Q). Furthermore, this has resulted in an 

increased rift between European and American companies, which is highlighted in Fig. 3.

But it is important to remember that the introduction of any sort of ESG disclosure 

requirement does not serve to increase shareholder value, even if stakeholder theory states 

so. Its main purpose is to bring change to the still-worsening environmental situation and 

make fi rms accountable for their actions.

This work has several limitations, one of which is the diffi  culty of identifying whether 

any European company during the pre-treatment period made disclosing ESG information 

mandatory or voluntary. Another limitation is the fact that fi nancial performance can only 

be measured through proxies, like return on assets, and not by itself. Also, the validity of 

the comparison between European and American companies only holds due to parallel 

trend assumptions, and there is no option to check whether the change in diff erences in 

performances of both groups of companies actually happened because of the mandatory 

disclosure implementation and not for some other reason. The result achieved in this study 

might not hold true for other countries or the type or size of ESG disclosure mandates.
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The main implication of this work is the notion to policymakers that perhaps a more 

global action regarding ESG or any other type of sustainability disclosure is needed so that 

there are no winners and losers among companies. Also, it is making companies aware of 

the fact that it is a “necessary evil” for them, for which they need to be prepared. Another 

idea is that maybe there is a compromise between mandatory and voluntary disclosure 

that can be achieved through additional research and analysis, considering that both 

approaches have their benefi ts and drawbacks. Perhaps if voluntary ESG disclosure stops 

being greenwashing in the eyes of the public, companies could actually benefi t enough to 

surpass any diffi  culties that might come with mandatory disclosure adoption in the future.
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