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Abstract

In this study, we investigate how internal and external monitoring systems can help

combat greenwashing. We propose a novel, incident-based measure to investigate

the greenwashing behavior of 1218 large and mid-cap companies across different

industries between 2008 and 2020. These companies are constituents of the MSCI

World Index, covering 23 developed market economies. We consider a company to

be engaged in greenwashing if it improves its environmental ESG subscore while

simultaneously being responsible for severe environmental damage. According to our

greenwashing indicator, about 7% of the companies were involved in greenwashing

at least once during the 13-year sample period. The proportion of greenwashing

companies is highest in the energy, utilities, and materials industries. We find evi-

dence that both internal and external monitoring mechanisms can be effective in

deterring companies from adopting greenwashing strategies. Firms with more inde-

pendent board members, attracting more attention from the investors, and headquar-

tered in countries where the population is more environmentally aware are

significantly less likely to engage in greenwashing. The awareness of the population

is a key factor especially in the energy, utility, and material sectors.
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1 | INTRODUCTION

In parallel with the popularity of ESG ratings, a new alarming, investor

misleading practice has emerged: greenwashing. Greenwashing can be

defined as the act or practice of making a product, policy, or activity

appear to be more environmentally friendly or less environmentally

damaging than it really is (Meriam Webster, 2023). ClientEarth (2024)

published several infamous greenwashing cases, including Chevron, a

multinational energy company that is often included in ESG invest-

ment portfolios, whereas it has been criticized for misleading commu-

nication and its frequent involvement in large environmental

controversies. The company has faced a class action lawsuit for
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massive pollution in the Ecuadorian Amazon rainforest, contributing

to deforestation and negatively impacting local ecosystems (Pellegrini

et al., 2020). The whole legal process has been marked by extensive

legal maneuvers and allegations of misconduct by both sides. Such

incidents raise concerns not only about the capacity of global institu-

tions to hold large multinational companies responsible but also the

accuracy of ESG ratings and their ability to reflect the actual environ-

mental performance of corporations.

Firm-level greenwashing can be defined as either selective disclo-

sure or decoupling. Selective disclosure means that firms' sustainabil-

ity reports are biased in the sense that they emphasize positive but

irrelevant aspects of the firm's operation while underweighting highly

relevant but negative aspects (L'Abate et al., 2023; Marquis

et al., 2016). Another definition of greenwashing, called decoupling, is

based on contrasting overly positive green communication with poor

environmental performance (Delmas & Burbano, 2011; Jones, 2019).

Positive green communication can be performed using written words

(reports and press releases), spoken word (press conferences and

interviews), and nonspoken communication (photographs and illustra-

tions). In parallel with the popularity of ESG ratings, for several com-

panies, communicating ESG-related information has emerged as a

new corporate priority. The importance of creating an effective ESG

communication strategy has increased; numerous websites list

ESG communication best practices and advisory services help deliver

ESG communications strategies (e.g., Anderson, 2022;

ESG Communications, 2023; Kidd, 2021). Poor environmental perfor-

mance can manifest in dangerous interference with the climate sys-

tem (greenhouse gas emissions, increased aerosol concentrations);

affecting human health through the environment (water and air pollu-

tion, inappropriate waste and hazardous material management, radia-

tion); and affecting ecosystem vitality (biodiversity and habitat and

deforestation) (Wolf et al., 2022).

Greenwashing has been identified as one of the main impedi-

ments to the green transition, as it creates distorted incentives and

undermines social trust (Delmas & Burbano, 2011; Gatti et al., 2019;

Jones, 2019). Consequently, greenwashing has garnered increased

attention from policymakers and now lies in the heart of regulatory

debates (ESMA, 2023, 2024; Randazzo & Perozzi, 2023). In our

research, we address how internal and external monitoring systems

can help combat greenwashing. We investigate the role of these mon-

itoring systems in a cross-country and cross-industry analysis.

Although recent empirical evidence shows that board characteristics

are associated with greenwashing, the evidence is inconclusive

(Chen & Dagestani, 2023; Frendy & Koike, 2023; Velte, 2023a; Yu

et al., 2020). At the same time, the impact that external monitors (such

as investors, analysts, the media, regulators, and the general popula-

tion) may have on corporate greenwashing is under-researched. In this

study, we contribute to the vast and rapidly growing literature on

greenwashing (Velte, 2023a) in at least three ways.

Our main contribution to the literature is the development of an

incident-based greenwashing indicator that can be used for global

comparisons. Our indicator belongs to the category of “empty green

claims and policies” (Jones, 2019) as it captures the disconnection

between the firm's environmental performance (as reflected in an

environmental loss event) and its environmental communication

(as reflected in the environmental subcomponent of the ESG score).

Our indicator has the advantage of objectively measuring a firm's poor

environmental performance. If the firm's responsibility is established,

it indicates corporate misconduct—a critical concern for responsible

and impact investors.

In the empirical literature, as reported by Velte (2023a), three pri-

mary methods were employed to detect greenwashing in large-scale

global analyses. The first branch of studies relies on the Trucost data-

base and measures only the selective corporate disclosure aspect of

greenwashing while disregarding the actual environmental perfor-

mance of the firm. The second approach uses the decoupling measure

proposed by Yu et al. (2020) and contrasts the firm's environmental

communication with its performance. However, this approach treats

industry differences inconsistently and contrasts disclosure and per-

formance data from different providers (Bloomberg and Refinitiv) that

employ varying methodologies. The third approach employs

incident-based decoupling-type indicators. Here, some studies rely on

the RepRisk database, (actual incidents are detected by content analy-

sis techniques relying on artificial intelligence), while others use legal

databases on environmental penalties (e.g., the Violation Tracker in

the US) (Ghitti et al., 2023; Li & Wu, 2020), but existing methods face

several drawbacks. The RepRisk's approach is highly complex, less

transparent, and gives significantly different results than human

experts' assessments (ESMA, 2023); while environmental penalty

databases typically cover only one country. Hence, despite the prom-

ise of incident-based decoupling-type indicators; this research line

remains underrepresented (Ghitti et al., 2023; Raghunandan &

Rajgopal, 2022). We fill this research gap by developing an incident-

based greenwashing indicator, relying on the comprehensive and stan-

dardized SAS Global OpRisk database. We argue that the proposed

greenwashing measure is well-founded theoretically, objective, trans-

parent, scalable, and it is able to capture relevant aspects of

greenwashing—a complex and multi-faceted phenomenon.

The SAS Global OpRisk database is a particularly rich source of

information for several reasons (Berlinger et al., 2021). On the one

hand, it provides a global coverage, enabling us to examine multiple

countries, unlike previous studies that were restricted to specific data

from individual countries (Ghitti et al., 2023). On the other hand, it

collects data across all industries using consistent definitions (damage

types, industry, business line, etc.). Moreover, it specifies the source

of the damage (legal liability, regulatory action, restitution, write-

downs, etc.), allowing us to assess the firm's responsibility for environ-

mental harm. Furthermore, it provides information on the timing of

the misconduct (the first and last years).

While our novel greenwashing measure facilitates a data-driven

approach across various industries and countries, it does so by nar-

rowing our focus to a specific subset of potential greenwashing activi-

ties. First, we focus exclusively on firm-level greenwashing,

disregarding product-level misleading advertising practices. Second,

we aim to detect decoupling, the disconnection between environmen-

tal communication and performance, thereby excluding cases of
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selective disclosure. Third, we concentrate on environmental commu-

nication and performance, even though several authors extend green-

washing definitions to the other two components of the ESG

framework (e.g., Lee & Raschke, 2023; Marquis et al., 2016; Ruiz-

Blanco et al., 2022; Tashman et al., 2019; Yu et al., 2020). Fourth,

green communication is proxied by improvements in the Environmen-

tal score of a firm's ESG rating based on Refinitiv data, excluding other

communication channels such as advertisements, labels, signatures,

public speeches, visual effects, and logos. ESG rating may be an effec-

tive channel of positive green communication. Firms can, for example,

easily manipulate the information set available to the rating agencies

(Yang, 2022). Although manipulation does not guarantee a good rat-

ing, it may increase the probability of obtaining one (Yang, 2022).

Firms may change their external disclosure and reporting practices to

please sustainability rating agencies (Clementino & Perkins, 2021).

Note that Refinitiv scores are relative indicators, reflecting a firm's

position relative to its peers. Therefore, if all firms in an industry

improve their E scores purely for greenwashing purposes, our mea-

sure would not detect greenwashing. Our measure is thus designed to

capture idiosyncratic rather than systemic firm behavior. Fifth, poor

environmental performance is proxied by incidents like environmental

degradation, hazardous material release, explosion, fire, machinery

and implement damage, product failing, and malfunction caused by

the firm. Therefore, when evaluating firms' environmental perfor-

mance, we disregard the business-as-usual impacts of their operation,

for example, CO2 emissions, the (over)use of nonrenewable inputs,

and the (non)recyclability of the outputs. Furthermore, if a firm oper-

ates irresponsibly without incidents, or if incidents are concealed, our

measure will not signal greenwashing. In particular, we consider only

those incidents where the firm's responsibility has been established

by a legal court or regulatory body. If a firm avoids legal charges, it will

not be detected as greenwashing by our measure. However, if an inci-

dent is revealed and published, it will be included in the SAS database

in a standardized way; hence the proposed greenwashing measure is

transparent and objective.

Second, we contribute to the literature by providing a lower

bound estimate for the frequency of this type of greenwashing on a

global sample. Previous research has focused on either particular

industries or specific countries (Kim & Lyon, 2015; Lee &

Raschke, 2023; Mahoney et al., 2013; Uyar et al., 2020; Walker &

Wang, 2012). A large part of greenwashing activities eludes detection,

posing considerable challenges in combating them. Although our

greenwashing measure signals only the tip of the iceberg, we find that

about 7% of the large and mid-cap companies, constituents of the

MSCI World Index were involved at least once in greenwashing

between 2008 and 2022. This ratio is extremely high (>40%) in the

energy sector. The MSCI World Index has 1218 constituents and

covers approximately 85% of the free float-adjusted market capitaliza-

tion in each of the 23 developed market economies (MSCI, 2023).

Hence, our sample is representative of publicly traded firms in devel-

oped countries. In addition, the sample period covers a full business

cycle, from the great financial crisis to the burst of the Covid-19

pandemic.

Third, we contribute to the literature on the determinants of

greenwashing by examining the role of internal and external monitor-

ing, using our incident-based greenwashing indicator. Several authors

studied the relationship between monitoring and greenwashing,

including international samples (Velte, 2023a). Generally, it has been

found that better monitoring reduces the risk of greenwashing, but

different studies highlighted different aspects of the monitoring sys-

tems (board diversity, reporting, institutional investors, quality of

country-level governance, etc.). To date, an incident-based indicator

that captures a firm's legal responsibility has not been used for global

analysis for this purpose. Our study is comprehensive also in the sense

that we examine a wide array of explanatory variables found relevant

in the literature. We assess the role of five corporate governance vari-

ables in greenwashing: the board size, the proportion of independent

board members, the gender diversity of the board, the attendance

rate at the board meetings, the CEO not being a board member, and

sustainability reporting practices. In addition, we also investigate the

role of several external monitors on shaping corporate greenwashing

strategies. For example, we look at company-specific, mostly stock

market related constructs such as the proportion of equity capital

freely available to ordinary investors (free float), market liquidity, or

the number of analysts following the company. At the same time, we

also investigate the association between several country-specific mea-

sures and greenwashing: the level of press freedom, regulatory qual-

ity, the environmental awareness of the population, the level of

globalization, and the legal system.

We find that, in addition to independent board members and

stock market investors, the general public (including consumers

and investors) also plays an important role in monitoring. Where pub-

lic environmental awareness is higher, the likelihood of greenwashing

is significantly reduced, particularly in strictly regulated and capital-

intensive sectors such as energy, utilities, and materials. Our empirical

results are consistent with previous literature and align with the legiti-

macy, agency, adverse selection, and fraud triangle theories, suggest-

ing that the proposed incident-based greenwashing indicator can

capture the essential aspects of greenwashing. Therefore, our findings

may serve as a basis for data-driven policy design and

implementation.

2 | LITERATURE REVIEW AND
HYPOTHESES DEVELOPMENT

2.1 | Theoretical background

Jones (2019) provided a detailed typology of greenwashing varieties

such as selective disclosure, empty green claims and policies, dubious

certifications and labels, coopted NGO endorsements and partner-

ships, ineffective public volunteer programs, misleading narratives or

discourse, and misleading visual imagery. Except for selective disclo-

sure, all these practices are characterized by decoupling, that is, the

divergence of environmental communications and practices. Decou-

pling, where companies' communication appears more favorable than
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their actual performance, is a significant issue because it deceives con-

sumers, distorts market dynamics, and undermines genuine sustain-

ability efforts. This practice attracts regulatory scrutiny and can lead

to severe reputational and financial consequences.

The European Union is a worldwide leader in sustainability regu-

lation. Given that greenwashing is a critical concern in sustainable

finance, the European Securities and Market Authority (ESMA) inves-

tigated this topic from the investors' perspective (ESMA, 2023 2024;

Randazzo & Perozzi, 2023). The final report (ESMA, 2024) identified

greenwashing as “a conduct issue as market players are incentivized

to gain commercial advantage by misleading consumers/investors”
and listed the main drivers in relation to the supervisors (regulatory

gaps, inconsistencies, resource constraints, and limited expertise), the

firms (lag in transformation and limited incentives), and the investors

(data availability problems, lags in literacy, and fragmented labeling

landscape). Therefore, greenwashing emerges as a multifaceted phe-

nomenon within a multi-player context.

In the academic literature, greenwashing is explained mostly by

the legitimacy and the agency theories. The legitimacy theory sug-

gests that organizations seek to operate within the bounds of societal

norms to ensure their actions are perceived as legitimate (Berrêdo

et al., 2024; Suchman, 1995; Lee & Raschke, 2023; Mio et al., 2020;

Seele & Gatti, 2017). Companies engage in greenwashing as a strate-

gic response to increase societal demand for environmentally respon-

sible behavior. By exaggerating or fabricating their environmental

practices, firms enhance their image and gain stakeholder approval,

even if their actual performance does not match their claims. Suchman

(1995) provided a comprehensive understanding of how organizations

gain, maintain, and lose legitimacy by aligning with the interests,

norms, and cognitive frameworks of their stakeholders. Pragmatic

legitimacy focuses on direct benefits and influence, moral legitimacy

on ethical evaluations, and cognitive legitimacy on societal acceptance

and integration (Suchman, 1995). Nevertheless, the legitimacy theory

alone cannot explain why, in numerous cases, firms aiming at gaining

legitimacy do not genuinely adopt green practices but merely pretend

to do so (Mio et al., 2020).

Agency theory offers a framework to examine motivations more

thoroughly (Jensen & Meckling, 1976; Mio et al., 2020; Tirole, 2010;

Velte, 2023a). There are two players in a transaction, a principal and

an agent having different interests. The principal has less information

about the execution of a transaction, specifically the agent's effort,

than the agent (Tirole, 2010). A survey paper on greenwashing depicts

the principal-agent problem as a conflict of interests between stock-

holders (principal) and managers (agents) (Velte, 2023a). However, in

reality, there can be many other types of conflicts of interests as well,

for example, between creditors and owners (e.g., green bondholders

expect an environmentally friendly operation but it is considered as

too costly by stockholders), society and owners

(e.g., nongovernmental organizations, NGOs aim to advocate for

broader stakeholder values, while stockholders prioritize financial

profits), or regulators and owners (e.g., the regulator requires transpar-

ent environmental reporting whereas the stockholders prefer selec-

tive disclosure). Consequently, we posit that extending agency theory

to various other instances of principal-agent conflicts is crucial for

comprehending the origins of greenwashing.

Information asymmetry, which is the primary cause of the agency

problem can lead to another problem, called adverse selection. Firms

exhibit distinct characteristics not only in the financial realm but also

in the environmental dimension. Insiders (owners and managers) often

possess more information about these characteristics than outsiders

(potential new investors or sponsors, regulators, or other stake-

holders). In the context of greenwashing, this implies that a responsi-

ble investor may not know the key characteristics shaping the firm's

environmental strategy. For instance, they may be uncertain about

the level of commitment from the company's owners and managers

toward environmental goals, the firm-level trade-offs between finan-

cial and environmental performances, and the availability of relevant

technologies (Kaupke & zu Knyphausen-Aufseß, 2023). Therefore, it is

possible that financing contracts offered by responsible investors will

attract both greenwashers and genuinely green firms, leading to a

pooling equilibrium.

We can also examine greenwashing through the lens of the fraud

triangle theory (Homer, 2020; Keresztúri et al., 2023). According to

this theory, developed in criminology, a fraud is committed only if

pressure, opportunity, and rationalization are all present at the same

time. In line with the legitimacy theory, companies experience sub-

stantial pressure from consumers, investors, and regulators to present

themselves as environmentally responsible. When stakeholders have

divergent interests, the pressure to engage in greenwashing can be

high. Opportunities for greenwashing emerge from asymmetric infor-

mation, especially when data is scarce, environmental standards lack

clarity, enforcement mechanisms are weak or regulatory gaps and

inconsistencies exist. Companies may exploit ambiguous terminology

and labeling, capitalizing on consumers' or investors' limited under-

standing of environmental impacts. Companies and individuals engag-

ing in greenwashing may rationalize their actions by downplaying the

significance of their deceit, believing that their actions are not truly

harmful, or viewing deceptive practices as necessary for business suc-

cess or competitive advantage.

2.2 | Industry specificities

Based on the theories presented above, we can hypothesize that firms

across different industries exhibit varying tendencies toward green-

washing (Ruiz-Blanco et al., 2022). Industries facing intense scrutiny

due to their environmental impact, where maintaining a positive pub-

lic image is crucial, and meeting societal expectations is challenging,

are more prone to greenwashing (in line with legitimacy and agency

theories) (Berrêdo et al., 2024). Additionally, high information asym-

metry, short-term performance pressures, high monitoring costs, and

diverse stakeholder demands tempt managers to pursue their own

interests (in line with agency theory). Complex operations, less

informed stakeholders, and intense competition contribute to

increased greenwashing risks (as suggested by adverse selection the-

ory), as do high pressure, ample opportunities for undetected
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misconduct, and weak corporate culture (in line with the fraud triangle

theory).

Energy suppliers and energy-intensive firms are particularly sus-

ceptible to greenwashing due to their critical role in the global energy

ecosystem and their substantial environmental footprints (Berrêdo

et al., 2024; Heatable, 2023). These companies are under constant

public and regulatory scrutiny as they strive to demonstrate their

commitment to sustainability (Al-Ubaydli & McLaughlin, 2017).

Their high operational complexity and significant carbon emissions

associated with their activities create information asymmetry, making

it challenging for stakeholders to verify environmental claims. Short-

term performance pressures and diverse stakeholder demands further

incentivize managers to present a greener image than may be war-

ranted. Moreover, the intense competition and increasing regulatory

requirements drive these firms to exploit any opportunity to enhance

their environmental credibility, often through misleading or exagger-

ated claims. The combination of these factors creates a fertile ground

for greenwashing practices within the energy sector (Ruiz-Blanco

et al., 2022).

At the same time, the desire to obtain cheap financing is high due

to the capital intensity of companies supplying energy. Empirical evi-

dence shows that better corporate environmental performance leads

to better access to capital and mitigates firms' financing constraints

(Agyei-Boapeah et al., 2023; Liu et al., 2021; Wang et al., 2018).

Shareholders might put emphasis on the environmental performance

of the companies either due to sustainability reasons or because they

believe that it is associated with management capabilities and opera-

tional performance (Xia et al., 2023). Investors anticipate polluting

companies to face significant pollution-related fines and expenses

(Sun et al., 2019). All in all, the financial constraints faced by energy

supplying companies might put pressure on the firms to appear to be

environmentally friendly; and hence to communicate positively about

their environmental performance (Delmas & Burbano, 2011; Roulet &

Touboul, 2015). In a recent study, Xia et al. (2023) showed that the

higher the financing need, the higher the probability of greenwashing.

Based on the arguments above, we form the following hypothesis:

H1. Greenwashing is more prominent in energy supply-

ing (oil and gas, and utilities) and energy-intensive

(materials, including chemicals, nonferrous metals,

cement, and other construction materials) industries.

2.3 | Internal monitors

Regardless of the theoretical perspective, we adopt to analyze green-

washing, the information asymmetry between internal and external

stakeholders remains crucial. Consequently, robust internal and exter-

nal monitoring systems that mitigate information asymmetry can sig-

nificantly reduce the greenwashing risk.

Boards of directors play a crucial role in shaping corporate strat-

egy and internal monitoring. Boards may engage in greenwashing with

profit seeking motives (Cherry & Sneirson, 2010), while moral

considerations might deter boards from adopting greenwashing strat-

egies (Blome et al., 2017).

Good corporate governance practices and efficient internal moni-

toring procedures have been shown to decrease the likelihood of cor-

porate misconduct. Vast empirical evidence shows that there is an

association between the quality of corporate governance and the

probability of corporate misconduct (Velte, 2023a, 2023b). In a recent

systematic review, the author concluded that gender diversity on the

board, audit committees, and female CFOs lead to reduced restate-

ments, enforcement actions, and fraud (Velte, 2023b). Some recent

empirical evidence suggests that several board characteristics might

be associated with greenwashing. For example, Yu et al. (2020) found

evidence that a higher share of independent directors reduces green-

washing behavior. Chen and Dagestani (2023) reported that female

directors, age diversity, and educational background inhibit, while

local directors and political connections promote greenwashing

behavior. At the same time, Frendy and Koike (2023) found that firm-

level corporate governance characteristics, the ratio of board's inde-

pendent directors and the ratio of directors' variable compensation,

are ineffective in mitigating greenwashing.

Drawing upon the theory and the empirical evidence documenting

the link between the quality of corporate governance and the probabil-

ity of greenwashing, our second hypothesis is formulated as follows:

H2. Companies with stronger internal monitoring sys-

tems (a larger, more diverse, and independent board

experienced in sustainability reporting) are less prone to

greenwashing.

2.4 | External monitors

Corporate external monitors are individuals, organizations, or other enti-

ties outside the company who observe, assess, and sometimes influence

the company's actions, practices, and performance. They can include

stakeholders such as investors, the media, regulatory agencies, con-

sumers, and NGOs. These monitors provide oversight, accountability,

and feedback to the company, often helping to ensure transparency, eth-

ical conduct, and adherence to regulations and best practices.

In the case of listed firms, potential investors, short sellers, and ana-

lysts can monitor a firm's financial and environmental performance by

analyzing financial statements, sustainability reports, and environmental

impact assessments (Karpoff & Lou, 2010; Kim et al., 2020). They may

also track key performance indicators related to financial metrics

(e.g., revenue and profit margins) and environmental factors (e.g., carbon

emissions and water usage). Market liquidity is crucial in this monitoring

process because it affects the availability and accuracy of information.

In liquid markets, there is greater transparency, timely dissemination of

financial and environmental information, and efficient price discovery,

allowing market players to make more informed decisions.

Journalists and social media play a crucial role in combating cor-

porate greenwashing, as they reveal misleading environmental claims

and promote transparency in corporate environmental practices. The
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media's scrutiny can hold corporations accountable for their environ-

mental impact, thereby reducing the prevalence of greenwashing

(Berlinger et al., 2022; Miller, 2006; Wang et al., 2023).

A range of studies have explored the role of regulation in detect-

ing and preventing corporate greenwashing. For example, Sun et al.

(2019) emphasized the need for government regulation, highlighting

the effectiveness of a punishment mechanism and calling for binding

and enforceable regulation. Gatti et al. (2019) suggested that insuffi-

cient regulation can lead to greenwashing and proposed voluntary

and mandatory aspects in corporate social responsibility. Several

authors highlighted the need for a global framework for ESG reporting

to prevent greenwashing (Lokuwaduge & De Silva, 2022).

We also investigate the disciplining role of the environmental aware-

ness of the population in deterring management from greenwashing. It is

reasonable to assume that the more environmentally aware the popula-

tion in a country is, the larger the punishment in case of greenwashing.

In the past decade, external pressure to behave responsibly toward the

environment has increased dramatically, and the punishment for eco-

harmful behavior also increased over time (Flammer, 2013). In case of

misconduct, consumers and employees might boycott the firm; investors

might put a downward pressure on the stock prices; and regulators can

impose fines or other sanctions. Empirical evidence also shows that with

the improvement of environmental awareness, companies that are envi-

ronmentally irresponsible face underinvestment (Zeng et al., 2019).

Therefore, the environmental awareness of the stakeholders might indi-

rectly function as a deterrent improving managers' behavior.

Marquis et al. (2016) documented that a greater exposure to for-

eign investors and consumers, hence strong connections to the global

economy lowers the probability of greenwashing. In general, height-

ened scrutiny from diverse stakeholders across different countries

makes it harder for multinational corporations to engage in green-

washing without serious consequences. Furthermore, access to

resources enables larger, globally embedded firms to implement

robust environmental management systems, reducing the incentives

to engage in greenwashing practices.

Based on the arguments above, we form the following

hypothesis:

H3. Companies operating in markets with stronger

external monitoring institutions (developed financial

markets, freer media, stronger regulation, more environ-

mentally aware population, and more openness to global

competition) are less prone to greenwashing.

3 | DATA AND METHODS

3.1 | Measurement of greenwashing

We rely on the widely accepted greenwashing definition of Delmas and

Burbano (2011), positive communication about the environmental per-

formance and poor environmental performance, when defining our

greenwashing measure, a behavior labeled as decoupling in organiza-

tional theory (Kim & Lyon, 2015). Companies signaling improvement in

their environmental performance through higher E subscore while

harming the environment are identified as greenwashers.

In particular, we proxy poor environmental performance by the

presence of public operational loss events, as reported in the SAS

OpRisk Global database (SAS, 2021), corresponding to the subcate-

gory of damage to physical assets (environmental degradation and

hazardous material release, explosion, fire, machinery and implement

damage, product failing, and malfunction). SAS OpRisk Global data-

base is the world's most comprehensive and accurate repository of

external loss events (SAS, 2015; Wei et al., 2018). The database

includes all publicly reported operational losses higher than US

$100,000 across all industries worldwide, see some characteristic

cases and country-level statistics in Tables S1 and S2, respectively.

The sample period ranges from 2008 to 2020, covering a full business

cycle between the great financial crisis and the Covid pandemic. In

line with Seele and Gatti (2017), we only consider those events where

a legal court or a regulator assessed the responsibility of the firm, or

the firm acknowledged its responsibility for the environmental dam-

age. In the SAS (2021), when looking at damages to physical assets,

37.19% of the events fall into this category. In the remaining cases,

the operational loss event can be considered as purely exogeneous, a

sudden and destructive change in the environment without cause

from human activity and hence beyond corporate responsibility.

Raghunandan and Rajgopal (2022) and Ghitti et al. (2023) also

used incident-based measures; they contrasted the ex-ante ESG com-

munication with the environmental misconduct a firm commits. In

their studies, corporate misconduct covered incidents recorded in the

Violation Tracker database containing all penalties in the USA over

$5000. In our study, however, corporate misconduct is proxied by

incidents recorded in the SAS Oprisk Global database, which focuses

only on large losses over $100,000 but covers all countries worldwide.

Another advantage of the SAS OpRisk Global database is that it pro-

vides data not only on the year of penalty (like Violation Tracker), but

also the first and the last year of the corporate misconduct. Therefore,

we can contrast ESG communication to the actual environmental mis-

conduct more precisely, accounting for the timing. Finally, and most

importantly, our comprehensible database provides information on

the exact costs of the penalties resulting from irresponsible environ-

mental behavior (regulatory action, legal liability, or restitution), hence,

the responsibility of the firms can be assessed objectively.

3.2 | Variables

3.2.1 | Dependent variable

The dependent variable is a dummy variable GW showing whether

firm i is involved in greenwashing in year t.

GWi,t ¼
1 if ΔEi,t >0ð Þ and Li,t > 0ð Þð Þ
0otherwise

� �
, ð1Þ

where ΔEi,t is the change in the Environmental subscore of firm i in

year calculated from Refinitiv (2022) t and Li,t is the total
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environmental loss incurred by firm i in year t for which the firm was

held responsible derived from SAS (2021). If the subsidiary had its

own ESG rating, we took that into account; if it did not, then we used

the parent company's rating. Corporate misconduct causing environ-

mental damage can persist for one or several years. We assumed that

the damages accumulated uniformly between the first year and the

last year of the misconduct; hence, we distributed the final losses

evenly over the whole period accounting for the changes in the pur-

chasing power parity as well. If a firm was involved in several miscon-

ducts in a year, we summed up all those losses. In the main model, we

focus on the frequency of greenwashing; hence GW is a binary

variable.

3.2.2 | Independent and control variables

To test the hypotheses, the independent variables of interest include

the industry classification of the companies (H1); and the characteris-

tics of the internal (H2) and external (H3) monitors.

We retrieve the industry classification of the sample companies

from Refinitiv. Refinitiv uses a market-based classification system;

organizations are assigned an industry on the basis of the market they

serve rather than the products or services they offer.

We employ several variables to describe the internal monitoring

system. We assess the potential impact of five corporate governance

variables on greenwashing, see Table 1. We consider that a larger

board size, higher proportion of independent board members, higher

attendance rate at the board meetings, and the CEO not being a board

member are signs of good corporate governance and internal monitor-

ing practices. In addition, we also assess whether putting emphasis on

sustainability reporting is associated with a lower likelihood of green-

washing behavior.

In addition, we assess the associations between the characteris-

tics of external monitors and the company's greenwashing behavior.

To capture investors' attention, we include the turnover, free float,

bid ask spread, and the number of analysts following the firm's activ-

ity; assuming that higher market liquidity and more analysts are the

signs of increased investor attention resulting in more disciplined firm

behavior. The effect of the media, how efficient journalist are in

revealing and/or preventing corporate misconducts, is strongly depen-

dent on the level of press freedom in the country. We measure the

level of press freedom (PRESS) by the Word Press Freedom index

characterizing the freedom of speech in a country. The World Press

Freedom index aggregates the most relevant qualitative and quantita-

tive dimensions: pluralism, media independence, environment and

self-censorship, legislative framework, transparency, and infrastruc-

ture (RSF, 2022). Regulatory quality (REQ) is measured by one of the

six dimensions of the Worldwide Governance Indicator. This indicator

characterizes the ability of the government to formulate and imple-

ment sound policies and regulations (Kaufmann et al., 2011). The envi-

ronmental awareness of the population might also deter management

from greenwashing. We proxy the environmental awareness of the

population by the recycling rate in the country (REC), as suggested by

prior research (Guerin et al., 2001; Miranda & Blano, 2010). Global

embeddedness is proxied by the KOF Globalization Index (KOFGI)

measuring the economic, social, and political dimensions of globaliza-

tion (Dreher, 2006; Gygli et al., 2019), the most widely used

globalization index in the academic literature (Potrafke, 2015).

In addition to the key variables of interest, we include a number

of control variables in the regressions. The control variables and their

definitions are shown in Table 2.

TABLE 1 Independent variables.

Variable name Brief definition

Internal monitors

Board size The total number of board members at the

end of the fiscal year.

Independent board

members

Percentage of independent board members

as reported by the company.

Board meeting

attendance

average

The average overall attendance percentage

of the board meetings as reported by the

company.

CEO board

member

Binary variable showing whether the CEO is

a board member.

CSR sustainability

reporting

Binary variable showing whether the

company publishes a separate Corporate

Social Responsibility, Heath & Sustainability,

or Sustainability report, or a separate section

on sustainability in its annual report. CSR

section in the annual report must consist of

substantial data.

External monitors: company-specific variables

Turnover value Natural logarithm of the value of all trades

for a stock in a particular year.

Free float The total amount of share capital freely

available to ordinary investors; expressed as

percentage of total number of shares.

Bid ask Bid-ask spread represents the annual

average of the daily bid-ask spreads

calculated as (Ask � Bid)/((Ask + Bid)/2,

similar to Bofinger et al. (2022).

Number of

recommendations

The median number of recommendations by

investment analysts in a year.

External monitors: country-specific variables

PRESS Word Press Freedom index measuring the

freedom of speech.

REQ Regulatory quality, one of the six dimensions

of the Worldwide Governance Indicator,

retrieved from the database of the World

Bank (World Bank, 2022).

REC Recycling rate, the proportion of post-

consumer recyclable materials (glass, plastic,

paper, and metal) that is recycled. The

indicator is part of the Environmental

Performance Index (EPI) describing the state

of sustainability around the world (Wolf

et al., 2022).

KOFGI KOF Globalization Index

Abbreviations: KOFGI, KOF Globalization Index; REQ, regulatory quality.
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Because of data constraints, we have an unbalanced panel data-

set containing the variables outlined in Tables 1 and 2. To explore the

available information, we utilize a multivariate imputation technique

relying on an iterative Markov chain Monte Carlo method (Little &

Rubin, 2020; Stata, 2023).

3.3 | Multivariate analyses

We specify a linear probability panel regression model with firm-level

fixed effects as follows:

GWi,t ¼ αiþ
X
k

βkInternalk,i,t�1þ
X
l

γlExternall,i,t�1

þ
X
m

δmControlsm,i,t�1þεi,t,

ð2Þ

where GWi,t is the (binary) greenwashing variable for firm i in year t;

αi is the firm fixed effect that absorbs all firm characteristics that do

not change over time, for example, industry and country. Internali,t�1

is the vector of internal monitoring variables of firm i in year t-1. Simi-

lar to this, Externali,t�1 is the vector of external monitoring variables.

Country-level variables (PRESS, REQ, REC, and KOFGI) relate to the

country where the headquarter of the firm is registered. Controlsi,t�1

is the vector of control variables, and εi,t is the error term. Standard

errors are clustered at a firm level. As we investigate 1218 firms in the

MSCI World Index between 2008 and 2022, the total number of firm-

year observations is 15,834.

Firms improving their E subscore can be divided into three dis-

junct categories in each year: greenwasher, eminent, and victim

depending on the environmental loss they suffer. If the company is

responsible for the loss, it is considered greenwasher (GW); if it suf-

fered no loss, it is called “eminent” (EM); and if it suffered exogeneous

losses beyond its responsibility, it is called “victim” (VIC). Similar to

the binary GW variable defined in Equation (1), we define binary vari-

ables for EM and VIC as well, and similar to the main regression model

(2), we perform regression analyses for EM or VIC as a dependent var-

iable. Comparing the results of GW, EM, and VIC regressions, we can

better understand the distinctive characteristics of greenwashers.

We also run a number of robustness checks to examine the valid-

ity of the results. First, we run a regression model without any

imputed data (the number of firm-year observations drops to 4587).

Second, we run the same specification as in the main model, but we

apply no winsorization. Third, the dependent variable is the severity

of the environmental damage in case of greenwashing. Fourth, we lag

the improvement of the E subscore by 1 year when defining our

binary greenwashing variable. Fifth, we include year fixed effects as

well. Finally, we include new (gender) variables to characterize board

diversity from a different aspect.

To better understand the phenomenon of greenwashing, we also

perform heterogeneity analyses by cutting the sample into two sub-

sets according to some firm characteristics previously absorbed by the

fixed effect. Specifically, we estimate Equation (2) separately for firms

headquartered in the USA or outside the USA, in the top 50% versus

the bottom 50% (measured by market capitalization), and in common

law or civil law countries.

4 | RESULTS AND DISCUSSION

4.1 | Descriptive statistics

In this subsection, we provide a lower bound estimate for the fre-

quency of greenwashing across all MSCI World Index constituents,

per industry and per country. As firms have strong interests to hide

the environmental degradation they cause, we can assume that a large

part of the damage remains hidden (Berlinger et al., 2022; Wang

et al., 2023). Consequently, we can observe only those greenwashing

activities where the environmental damage became public, so all esti-

mates can be considered as lower bounds to actual greenwashing.

As shown in Table 3, around 7% of the companies were involved

in greenwashing at least once during the sample period of 13 years. In

three industries, the proportion of companies involved in

TABLE 2 Control variables.

Variable

name Brief definition

ROA Return on Assets expressed in percentages, a key

measure of profitability. Calculated as (Net income

+ (Interest expense on debt-interest capitalized)*

(1-Tax rate)/(average of last year's and current year's

total assets))

Liquidity

quick

Quick ratio, a key measure of funding liquidity.

Calculated as follows: (Cash & cash equivalents + Net

receivables)/Current Liabilities

Cash flow to

sales

Funds from operations/Net sales or revenues,

expressed in percentages

CAPEX Capital Expenditures (CAPEX) represent the funds

used to acquire fixed assets other than those

associated with acquisitions in the current fiscal year.

This variable is expressed in percentages of total

assets.

Revenue Natural logarithm of net sales or revenues. It

represents gross sales and other operating revenue

less discounts, returns, and allowances.

Growth–
3 years

Growth rate expressed in percentages; (Current year's

net sales or revenues/Net sales or revenues 4 years

ago, reduced to a compound annual rate)–1)

Leverage Total debt less cash and short-term investments to

total assets ratio.

Beta Historical beta; it measures how sensitive stock

returns are to the variation in the market returns.

Market-to-

book

Valuation metric, the market value of the ordinary

(common) equity is divided by the balance sheet value

of the ordinary (common) equity.

EV/EBITDA Valuation metric, the 12-month forward enterprise

value is divided by EBITDA (Earnings Before Interest

Depreciation and Amortization).
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greenwashing is much higher than the sample average: (i) energy, typi-

cally oil and gas, and related equipment and services, (ii) utilities,

mostly multiline water and electric utilities; (iii) materials–metals and

mining, construction materials and chemicals subindustries. Additional

subindustries with greenwashing frequency higher than 10% include

consumer goods conglomerates, freight and logistic services, pharma-

ceuticals, hotels and entertainment services, food and drug retailing,

and telecommunication services.

The frequency of greenwashing per country is shown in Table 4.

Countries where the proportion of greenwashing companies, by

TABLE 3 Frequency of greenwashing across industries.

Industry

Number of nongreenwasher

firms

Number of greenwasher

firms

Total number of

firms

Proportion of greenwashers within the

industry

Energy 28 19 47 40.43%

Utilities 50 19 69 27.54%

Materials 86 10 96 10.42%

Consumer

discretionary

117 10 127 7.87%

Consumer staples 86 5 91 5.49%

Health care 118 6 124 4.84%

Industrials 202 10 212 4.72%

Communication

services

63 3 66 4.55%

Financials 180 3 183 1.64%

Information

technology

128 0 128 0.00%

Real estate 75 0 75 0.00%

TOTAL 1133 85 1218 6.98%

TABLE 4 Frequency of greenwashing per country.

Country Number of greenwasher firms Total number of firms Proportion of greenwashers per country

GERMANY 5 43 11.63%

USA 55 480 11.46%

CANADA 8 70 11.43%

NORWAY 1 10 10.00%

ISRAEL 1 11 9.09%

UNITED KINGDOM 5 73 6.85%

FRANCE 4 60 6.67%

SPAIN 1 16 6.25%

ITALY 1 17 5.88%

AUSTRALIA 2 47 4.26%

JAPAN 2 215 0.93%

SWEDEN 0 36 0.00%

SWITZERLAND 0 36 0.00%

HONG KONG 0 21 0.00%

SINGAPORE 0 16 0.00%

NETHERLANDS 0 15 0.00%

DENMARK 0 14 0.00%

BELGIUM 0 12 0.00%

FINLAND 0 11 0.00%

TOTAL 85 1203 6.98%

Note: Austria, Ireland, Portugal, and New Zealand are not shown in this table due to the low number of companies (less than 10) in the MSCI World Index.

As a result, the total number of firms in Table 4 is 1203 instead of 1218, as in the full sample.
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headquarter, are above 10% include Canada, Germany, Norway, and

the USA.

In the Appendix A, we present the descriptive statistics of

the independent variables (minimum, maximum, standard devia-

tion, and mean) separately for greenwasher and nongreenwasher

companies.

4.2 | Regression results

Table 5, Panel A presents the regression results from the main model

(Model A1). We find that the number of independent board members,

the bid-ask spread on the stock market, and the recycling rate (REC)

are associated with greenwashing. Therefore, we can observe signifi-

cant associations in each category: internal monitoring, company-

level, and country-level external monitoring.

The number of independent board members, a proxy for internal

monitoring, is negatively associated with the likelihood of greenwash-

ing. If the ratio of independent board members (in percentage) is

larger by 100 (the highest difference within a firm in the sample), then

the likelihood of greenwashing is by 100 � �0.00013 = 0.013, that is

1.3 percentage point lower.

The bid-ask spread on the stock market, a proxy for the (lack of)

investor attention, is positively associated with the likelihood of

greenwashing. If the bid ask spread is 99.99 basis point higher (the

highest difference within a firm in the sample), that is investors are

less active in monitoring the firm, then the likelihood of greenwashing

is by 99.99 � 0.00011 = 0.011, that is 1.1% point higher.

We also find evidence that the recycling rate (REC), a proxy for

the environmental awareness of the population in the country of the

firm's headquarter, is negatively associated with the likelihood of

greenwashing. If the rate of recycling is by 1.1 percentage point

higher (the highest difference within a country in the sample), then

the likelihood of greenwashing is by 1.1 � �0.076 = 0.084, that is

8.4% point lower.

The signs of the coefficients are in line with H2 and H3: more

effective monitoring is associated with a lower level of greenwashing.

Relative to the overall greenwashing frequency (6.98%), all coeffi-

cients are significant in economic sense as well. Hence, we find strong

empirical evidence for the deterrence effect of independent board

members, investors, and the population. The awareness of the popula-

tion seems to be the most impactful factor; however, this characteris-

tic might be the most difficult to change (the within country variance

of the REC variable is very low relative to the between country vari-

ance in our sample).

In Models A2-A5, we investigate the interactions between the

significant monitoring variables (number of independent board mem-

bers, bid-ask spread, REC) and the industry. The industry dummy vari-

able takes the value of 1 if the firm is in the energy, utilities, or

minerals industries, and 0 otherwise. Panel A of Table 5 suggests that

the deterrence effect of the environmental awareness of the popula-

tion (REC) is the strongest in those industries where we can observe

the highest number of greenwashing scandals.

In the next step, we divide the sample of firms improving their

Environmental subscores into three disjunct subsets depending on

whether they suffered an environmental loss or not, and if they did,

whether the loss was endogenous or exogenous. Table 5 summarizes

the regression results for greenwashers (endogenous loss, Model A1),

eminent companies (no loss, Model B1), and victims (exogeneous

shocks, Model B2).

When comparing Model A1 with Model B1, we can see that there

are differences among greenwasher and eminent companies, the latter

invested in sustainability and hence received a higher Environmental

subscore from the rating agencies while not causing any environmen-

tal damage. Eminent companies typically have higher valuation met-

rics (EV/EBITDA), higher proportion of independent board members,

and do not publish a separate CSR report or an extensive sustainabil-

ity section in the annual report. From the country-specific monitoring

variables, the level of globalization, measured by the KOFGI index,

and the recycling rate REC, are positively and significantly associated

with the likelihood of being eminent. It is important to note that in the

main model of greenwashers (Model A1), the coefficient of the recy-

cling rate is negative, while in the model of eminent companies

(Model B1), the respective coefficient is positive. In the former case

the environmental awareness of the population deters management

from greenwashing, while in the latter case the environmental aware-

ness of the population stimulates managers to invest in sustainability.

In Model B2, we focus on companies called victims, which

invested in sustainability resulting in higher Environmental subscore

but suffered an exogenous environmental loss event (e.g., natural

catastrophe). The model outcomes show that the characteristics of

greenwashers (Model A1) are different from the characteristics of the

victims (Model B2). Victims are more prevalent in countries with freer

media (PRESS), more embedded in the global economy (KOFGI) and

typically have lower beta; all these variables were insignificant in

Model A1.

Table 6 shows the regression results from the robustness checks

(Models R1–R6). The results mostly confirm the findings from Model

A1 (the main regression). In the robustness checks, the number of

independent board members is associated negatively and significantly

with the likelihood of greenwashing, except for Model R1

(no imputation) and Model R5 (smaller firms). The bid-ask spread is

positively and significantly associated with the likelihood of green-

washing in Model R2 (without winsorization) and R5 (with time fixed

effects). The environmental awareness of the population proxied by

the recycling ratio (REC) is in a significant negative relationship with

the probability of greenwashing in all models, albeit in Model R1

(no imputation) only at p = 7.6%. Note that in Model R1, the sign of

the coefficients of the key variables of interest are the same as in the

main model; the lack of statistical significance can be due to the dras-

tic decrease in the number of observations, as no imputation is

applied.

Table 7 displays the results of the heterogeneity analysis. The

ratio of independent board members is significant in the subsample of

large firms outside the USA. The bid ask spread is significant for large

firms both within and outside the USA. The recycling ratio (REC) is
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significant in each investigated subsample (though only at p = 5.7% in

civil law countries).

4.3 | Discussion

4.3.1 | Industry specificalities

We document that the proportion of companies involved in green-

washing is much higher than the sample average in the energy, utili-

ties, and materials industries (metals and mining, construction

materials, and chemicals subindustries). Out of the 427 greenwashing

incidents in our sample, 294 (68.85%) are related to these industries.

As a result, we accept H1. Our findings are in line with ESMA (2023)

reporting that the occurrence of greenwashing controversies tends to

be concentrated within a few sectors and firms but their method

to detect greenwashing (combination of manual identification and

RepRisk data) gave a lower ratio (19%) of the controversies in these

sectors. Our greenwashing measure is narrower in the sense that we

focus only the environmental aspects, while ESMA (2023) covered E,

S, and G incidents. The stronger the environmental focus of the

greenwashing definition, the more likely incidents are to concentrate

in the energy, utility, and minerals industries. For example, the nine

infamous greenwashing cases ClientEarth examined are linked 100%

to large multinational firms operating in the energy, utilities, and mate-

rials sectors (ClientEarth, 2024). ClientEarth is a radical nonprofit envi-

ronmental law organization that uses the power of the law to protect

the planet, often engaging in litigation and advocacy efforts to hold

governments and corporations accountable for their environmental

impacts.

Relying on the legitimacy, agency, adverse selection, and fraud tri-

angle theories, there are a number of plausible explanations as to why

companies in these industries are more prone to greenwashing. First,

energy suppliers are typically subject to stricter regulation and super-

vision. The 10 most regulated industries include oil and gas extraction,

electric power generation, transmission, and distribution, and petro-

leum and coal products manufacturing (Al-Ubaydli &

McLaughlin, 2017; Kaupke & zu Knyphausen-Aufseß, 2023)—

industries identified as prone to greenwash in this research. Given the

tight regulation and supervision, regulators can reveal an environmen-

tal violation with a higher probability. In line with the legitimacy and

agency theories, in these industries, due to the pressure to comply

with regulations, firms are more prone to falling into the trap of

decoupling.

Second, media coverage of an environmental damage caused by

energy, utilities, and materials companies is also expected to be exten-

sive both due to the increasing importance of sustainability efforts

and the large size of the companies. As a result of the media acting as

a watchdog (Miller, 2006; Wang et al., 2023), companies in energy

supplying and energy-intensive industries typically cannot keep the

environmental damage or degradation in secret; the probability of an

environmental loss event being detected, hence included in the SAS

(2021) database is higher.

Third, firms in the oil and gas, utilities, and mining industries might

make significant efforts to improve their environmental subscore, and

hence total ESG score, with the aim of obtaining cheap financing.

Cheap financing is crucial for companies in these industries due to

their asset intensity. As shown in the literature, better corporate envi-

ronmental performance is associated with lower financing constraints

(Agyei-Boapeah et al., 2023; Liu et al., 2021; Wang et al., 2018). As a

result, the higher the financing constraints, the higher the pressure for

improved environmental performance. At the same time, the higher

the pressure, the higher the probability of greenwashing—

communicating better environmental performance than the actual

performance to mislead the public and investors (Xia et al., 2023). This

misleading communication might take several forms. First, firms might

turn to selective disclosure—not communicating the negative environ-

mental events (L'Abate et al., 2023). Firms can rather easily manipu-

late the information set available to the rating agency (Yang, 2022).

Second, firms might undertake some light improvement in their pro-

cesses and procedures, which again leads rating agencies to grant a

higher Environmental subscore. Firms might turn to these light

improvements instead of substantial investments in green projects

and sustainability due to the high cost of green investments

(Kaupke & zu Knyphausen-Aufseß, 2023).

4.3.2 | Internal monitors

We find evidence that companies with more independent board mem-

bers are less prone to greenwashing. As a result, we accept H2. How-

ever, gender-related diversity variables (board gender diversity and

executive gender diversity), are insignificant in all settings.

Our findings confirm two recent empirical studies suggesting that

some board characteristics might be associated with greenwashing

(Chen & Dagestani, 2023; Yu et al., 2020). In a similar vein, Yu et al.

(2020) found evidence that a higher share of independent directors

reduces greenwashing behavior. In both studies, the authors used a

different greenwashing measure—a score showing the difference

between the firm's relative position to its peers regarding the amount

of information disclosed and the firm's actual ESG performance. The

sample of Chen and Dagestani (2023) included companies listed in

China only, while the sample of Yu et al. (2020) included the constitu-

ents of the MCSI All Country World index from 47 emerging and

developed market economies. Although our greenwashing measure

(contrasting the improvement of the E subscore and environmental

damage the firm is responsible for) and our sample (companies from

developed economies only) are different from the ones used in previ-

ous research, results are robust, which underpins the external validity

of our findings.

The finding that a higher ratio of independent board members is

associated with a lower likelihood of greenwashing supports the

notion that independent directors can provide more effective over-

sight. In general, independent directors are less likely to have conflicts

of interest and are more focused on protecting shareholders' interests.

This aligns with agency theory, which suggests that independent
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directors can mitigate agency problems by monitoring management

more rigorously, thus ensuring that corporate actions align with share-

holder interests.

The effectiveness of internal monitoring systems may differ

across the USA and other developed countries, as well among firms of

varying sizes, and between countries with common or civil law sys-

tems (La Porta et al., 1998). However, the heterogeneity analysis in

Table 7 did not reveal large differences in this regard. Our results indi-

cate that CSR reporting can increase the frequency of greenwashing

in civil law countries. In line with legitimacy theory, this can be

explained by the stricter environmental regulations in the EU where

most civil law countries are located (Randazzo & Perozzi, 2023).

In practical terms, our finding implies that enhancing the indepen-

dence of boards could be a crucial mechanism for reducing deceptive

environmental practices. Firms should consider strengthening their

governance structures by increasing the proportion of independent

directors to enhance transparency and accountability in their environ-

mental reporting.

4.3.3 | External monitors

We also find evidence that the bid-ask spread and the recycling ratio

(REC) are associated with greenwashing, and therefore we accept H3.

When the bid-ask spread is wider, it indicates that the market for

the given stock is less liquid, meaning it receives less attention from

investors and analysts. Our results suggest that in less liquid markets,

the probability of greenwashing is significantly higher (Model A1).

Investors, especially short sellers, thus may serve as important moni-

tors (Karpoff & Lou, 2010; Kim et al., 2020). In the robustness checks,

this finding holds mostly for large nonUS companies.

The finding that wider bid-ask spreads, indicative of lower liquid-

ity, are positively associated with greenwashing incidents can be inter-

preted through the lens of market attention theory (Hirshleifer &

Teoh, 2003). According to this theory, less liquid stocks attract fewer

investors and analysts' scrutiny, providing a fertile ground for compa-

nies to engage in greenwashing with a lower risk of being detected.

The practical implication here is that investors and regulators

should pay closer attention to firms in less liquid markets as they

might be more prone to misrepresent their environmental perfor-

mance. Increased surveillance and stringent disclosure requirements

for such firms could mitigate the risk of greenwashing in low-liquidity

environments.

Our findings show that the recycling rate, a proxy for the environ-

mental awareness of the population may have a strong deterrence

effect; it retains managers from greenwashing. This finding holds both

in the main model (Model A1) and in all but one robustness checks

(Models R2–R6); the coefficient of the REC variable is significant and

negative. If the environmental awareness of the population is high, it

may deter managers from greenwashing either because they fear con-

sumer or investor boycotts or they internalize the values of the soci-

ety themselves. This is especially relevant in the energy, utilities, and

minerals industries, see interactions between the industry dummy

and the recycling ratio in Models A4 and A5.

At the same time, we also document that the environmental

awareness of the population can stimulate the management to invest

in genuine sustainability projects as the coefficient of the REC variable

is significant and positive in Model B1 (eminent companies).

The environmental awareness of the population in general and of

stakeholders in particular, might indirectly function as a deterrent to

greenwashing. High recycling rates indicate a population that values

environmental sustainability, exerting social pressure on companies to

adhere to genuine environmental practices. Presumably, the more

environmentally aware the population, and hence the key stake-

holders (consumers, investors, and regulators) in a country are, the

larger the punishment is case of corporate misconduct. Flammer

(2013) reported that external pressure to behave responsibly toward

the environment has increased dramatically over time in parallel with

the punishment for eco-harmful behavior. In case of misconduct,

investors typically sell their shares and put downward pressure on the

stock prices, and the company faces underinvestment (Caiazza

et al., 2023; Zeng et al., 2019). The more environmentally aware

investors are, the larger the punishment, and hence the stronger the

deterrence effect. Hence, in societies where environmental con-

sciousness is high, companies are less likely to engage in greenwash-

ing due to the fear of consumer backlash, investor divestment, and

potential regulatory penalties.

From a practical standpoint, this implies that policies aimed at

raising public environmental awareness and engagement can indirectly

curtail corporate greenwashing. Companies in these contexts might

also be more inclined to invest in authentic sustainability initiatives to

align with societal values, further reducing the incidence of

greenwashing.

4.3.4 | Limitations and future research

This research has some limitations. First, greenwashing might take

several forms (Jones, 2019). To measure greenwashing, we proxy the

positive communication with an increase in the Environmental sub-

score. Nevertheless, positive communication might take other forms

as well, for example, retaining the negative information and exposing

the positive information; a form of communication, which was beyond

the scope of this research. Second, we relied on the ESG rating pro-

vided by one rating agency only. Nevertheless, Berg et al. (2022)

showed that ESG ratings diverge, and this divergence is substantial

when looking at the ESG ratings based on data from six prominent

ESG rating agencies. Third, firms' environmental performance can also

be measured in different ways. We focus on environmental damage

where corporate responsibility is manifested in legal liabilities, regula-

tory actions, or restitutions. As firms have strong interests in hiding

misconducts, not all damage become public. Further research may

develop techniques to estimate the hidden part of corporate environ-

ment damage as well.
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Fourth, we investigate companies from developed economies

only. Our findings might not be applicable to emerging market econo-

mies due to institutional differences, including the level and depth of

environmental, recycling, and sustainability efforts. In addition, corpo-

rate governance practices also differ greatly between developed and

emerging market economies. Future research might assess whether

our findings hold for emerging market economies with different insti-

tutional environment and corporate governance practices.

Fifth, we examine large and mid-cap companies only. Future

research might investigate whether firms with smaller size are more

or less inclined to engage in ESG greenwashing.

Finally, various factors may affect companies' greenwashing

behavior, factors which were beyond the scope of this research. The

panel regression technique with fixed effects, lagged explanatory vari-

ables, and firm-level clustered errors mitigate the potential bias from

omitted variables, as reflected also in the robustness checks. How-

ever, further research may investigate the role of other independent

variables such as strong civil liberties and political rights due to higher

exposure to scrutiny, and low level of corruption due to the more

influential public interests in those countries (Marquis et al., 2016; Yu

et al., 2020). Several other informal monitors not addressed in this

study (e.g., activist groups and NGOs) might also play a role in holding

greenwashers accountable (Delmas & Burbano, 2011; Kim &

Lyon, 2015; Marquis et al., 2016). Market external drivers, including

consumer demand, investor demand, and competitive pressure, might

also put pressure on firms to appear to be environmentally friendly

and thus face incentives to communicate positively about their envi-

ronmental performance (Delmas & Burbano, 2011; Roulet &

Touboul, 2015). At the same time, proximity to consumers, high visi-

bility, and high reputation might have a strong deterrent effect as well

(Delmas & Burbano, 2011; Marquis et al., 2016).

5 | CONCLUSIONS

Greenwashing undermines trust in society, hampers the transition to

the green economy, and consequently causes huge welfare losses.

We investigate greenwashing behavior among 1218 large and

mid-cap companies being part of the MSCI World Index covering

23 developed market economies. We introduce a novel measure for

greenwashing relying on the definition of Delmas and Burbano

(2011): positive communication about environmental performance

and poor environmental performance. Companies might emphasize

and communicate improvements in their ESG Environmental subscore,

while at the same time they are responsible of severe environmental

damage.

According to our greenwashing measure, about 7% of the compa-

nies were involved in greenwashing at least once during the sample

period of 2008–2020. The proportion of companies involved in

greenwashing was the highest in the energy, utilities, and materials

industries. We find evidence that both internal and external monitor-

ing can be effective in deterring companies from greenwashing. Spe-

cifically, a higher number of independent board members, a higher

level of investors' attention (reflected in more liquid stock markets),

and a higher environmental awareness of the population can mitigate

the risk of greenwashing significantly.

Better governance systems have two opposing effects: more

effective detection and deterrence simultaneously. As monitoring

improves, more greenwashing incidents become public, but it also

deters the management from engaging in greenwashing strategies.

Our results suggest that this latter deterrence effect is dominant; it is

so robust that it can even outweigh the (hidden) detection effect.

The findings of this study carry important implications for several

stakeholders. Policymakers should be aware that firms in particular

industries are more prone to greenwashing, and hence might need

special attention and regulation. Greenwashing cases should be com-

municated widely to ensure that managers learn from these miscon-

ducts, improve corporate governance systems, and hence foster

competitiveness, economic growth, and sustainability. Most impor-

tantly, policymakers should enhance the environmental awareness of

the population. More environmentally aware residents in a country

have less negative impact on the environment, and they are effective

in deterring management from greenwashing as well. The findings of

this study are relevant for the regulators as well; they have interest in

preventing and revealing greenwashing incidents—incidents mislead-

ing the public and the investors.
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