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Abstract
Previous studies have examined gender differences in environmental 
disclosure and corporate environmental responsibility, which are elements 
used to measure greenwashing. However, little attention has been given 
to the impact of firm leaders’ gender on greenwashing. This study applies a 
logit econometric model to estimate the probability of being greenwashers 
for female-led firms compared to male-led firms, using a sample of 7,870 
private firms from 28 countries. Our main results suggest that female-
managed firms are not less likely to conduct greenwashing. This study 
also evaluates the impact on greenwashing of other determinants, such 
as access to finance, firm size, pollution degree, and region, and whether 
the gender gap in greenwashing is attributed to the primary drivers of 
greenwashing. Finally, we draw implications from this study on how to 
enhance the credibility of environmental initiatives for both female-led and 
male-led firms.
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Introduction

Stringent environmental regulations and the growing environmental con-
cerns of stakeholders have been motivating firms to implement environmen-
tal initiatives. Corporate environmental responsibility (CER) further affects 
financial performance (P. Li et  al., 2021; Zhang & Xie, 2021), access to 
financing (Wellalage & Kumar, 2021; Zhang, 2021; Zhang et al., 2022), and 
market values (Bolton & Kacperczyk, 2021; De Haan et  al., 2012; Y. Li, 
2017). However, in practice, empirical studies provide mixed findings regard-
ing the benefits of CER. Firms convey their environmentally responsible 
activities through environmental information disclosure to meet stakeholder 
demands. Firms may selectively disclose positive environmental actions 
while concealing negative ones, indicating a form of greenwashing. Therefore, 
stakeholders may doubt the credibility of firms’ environmental performance, 
which negatively affects customer satisfaction (Ioannou et  al., 2023) and 
investor confidence in firms’ greenness (Delmas & Burbano, 2011; Gatti 
et al., 2021).1

Organizations tend to reveal benign performance indicators as a symbolic 
strategy to create a misleading and impressive overall performance (Bromley 
& Powell, 2012). In response to environmental regulations and stakeholders’ 
environmental concerns, firms may advertise environmentally friendly 
images (Clarkson et al., 2008; Du, 2015; Janssen et al., 2022), disclose envi-
ronmental and other social responsibilities to pose as environmental perform-
ers (Mahoney et al., 2013), or selectively report their environmental impacts 
to mask the actual performance (Ioannou et al., 2023; Marquis et al., 2016). 
In some extreme cases, poor environmental performers may adopt environ-
mental disclosures to boost their environmentally responsible activities 
(Doan & Sassen, 2020).

Firms’ symbolic strategies outlined above refer to greenwashing, meaning 
that firms selectively disclose positive environmental performance for green 
marketing while withholding deviations from environmental regulations 
(Bromley & Powell, 2012; Du, 2015).2 In other words, greenwashers over-
commit their promised environmentally responsible actions. As an organiza-
tional strategy, greenwashing behavior may vary across firms with different 
gender compositions. While much attention has focused on gender differ-
ences in CER and environmental disclosures (J. Li et al., 2017; Liao et al., 
2015; Liu, 2018; Tingbani et al., 2020), little research has been dedicated to 
gender differences in greenwashing, which is measured through a compari-
son of environmental disclosures and CER.

In this study, we are to evaluate the determinants of firms’ greenwashing 
behaviors and whether there are gender differences. The potential determinants 
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include access to finance, firm size, pollution degree, region, and other firm 
characteristics. For the gender gap in greenwashing behavior, we posit that 
female-managed firms are less likely than male-managed firms to adopt green-
washing behaviors, which is drawn from various overarching theories. Female 
leaders’ gender characteristics influence their prosocial behavior and public-
oriented attitudes under gender socialization theory (Beutel & Marini, 1995; 
Eagly & Johannesen-Schmidt, 2001), which may bring a common value to the 
top management team and affect organizational outcomes according to the 
upper echelon theory (Hambrick, 2007). However, the obstacles to achieving 
effective leadership in organizations as demonstrated by the evolutionary lead-
ership theory (van Vugt & Ronay, 2014) and implicit leadership theories 
(Offermann et al., 1994) may distort the link between firm leaders’ gender and 
greenwashing.

Using firm-level data covering 28 countries from the World Bank 
Enterprise Surveys conducted in 2019/2020, our empirical results indicate 
that exporters and firms with foreign ownership or environmentally con-
cerned customers have a lower probability of greenwashing; the opposite is 
true for small and medium-sized firms or firm in a completive market. Firms 
with experienced top managers or with top managers who communicate with 
other managers more often conduct less greenwashing behavior. We do not 
find evidence that female-led firms are less likely to be greenwashers. For 
some regression results, female-led firms are even more likely than male-led 
firms to be greenwashers. We further investigate whether the greenwashing 
behavior of female-led firms depends on firms’ financing access, firm size, 
the industries to which they belong, and the regions in which they are located.

This study is probably the first to explore the impact of firm executives’ 
gender on greenwashing and then contributes to the literature in several ways. 
First, previous studies have examined the differences in environmental 
behavior between female-led and male-led firms regarding environmental 
activities (Bannò et al., 2023; Liu, 2018) and environmental information dis-
closure (Liao et al., 2015; Tingbani et al., 2020). This study is first motivated 
by the absence of research on gender differences in the consistency between 
environmental activities and disclosing, an indicator of greenwashing. 
Second, researchers have evaluated the impact of firm-level factors, indus-
tries, and country institutional settings on greenwashing (Marquis et  al., 
2016; Yu et al., 2020; Zhang, 2022a, 2022c). For each of the foregoing dimen-
sions, we explore the differences between female-led and male-led firms. 
Thus, our study reveals the channels through which firm leaders’ gender 
affects greenwashing behavior. Third, our study explores greenwashing 
behavior of private firms and hence differs from previous studies, which usu-
ally use large, listed firms (Ioannou et  al., 2023; Marquis et  al., 2016; Yu 
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et al., 2020; Zhang, 2022a, 2022c). Finally, this study modifies greenwashing 
measures used in past literature by taking industry heterogeneity into account.

Related Literature

This section briefly reviews past studies on the drivers of greenwashing and 
theories explaining gender differences in environmental behavior.

Although a symbol strategy taken by a firm to selectively disclose benefi-
cial environmental information lies behind greenwashing (Bowen & Aragon-
Correa, 2014; Marquis et  al., 2016), the specific drivers of greenwashing 
behavior vary across firms, industries, and countries. In general, green prac-
tices target meeting the stakeholders’ requirements and then gaining benefits, 
such as saving costs and increasing revenue, easing credit constraints, and 
increasing market values. People may suspect that the primary purpose of 
firms’ green practices is to gain benefits like saving costs (Kim et al., 2022). 
Among firm-level determinants, firms’ credit-constraint condition is one of 
the factors influencing greenwashing (Zhang, 2022a) due to financial institu-
tions’ consideration of environmental risk. Heavy polluting firms are less like 
to engage in selective disclosure because of stringent regulations (Marquis 
et al., 2016). However, Zhang (2022c) documents that heavily polluting firms 
are more likely to be greenwashers because of green finance regulations. 
Greenwashing may vary across countries depending on diverse institutional 
settings. Firms in a country that follows strictly global norms are less likely 
to selectively disclose environmental and other social responsibilities 
(Marquis et al., 2016). A less corrupted country system prevents greenwash-
ing behavior (Yu et al., 2020). The above drivers of greenwashing are prob-
ably subject to firm gender composition, noting the documented gender gap 
in CER and environmental disclosures in the literature (Liao et al., 2015; 
Liu, 2018; Tingbani et  al., 2020), which are elements used to measure 
greenwashing.

Researchers have investigated environmental practices in conjunction 
with gender issues under a variety of overarching theories. Generally, identity 
ascribed from personal demographic characteristics, such as gender, race, or 
ethnicity, renders individuals and environmental issues inseparable (Dawkins, 
2015). Under social role theory, women and men differ in personal character-
istics, such as role-taking capacities, empathic or sympathetic responding, 
moral responding, and internalized values and norms, which affect their pro-
social or altruistic behaviors (Beutel & Marini, 1995). Since women express 
more of their concerns and responsibility for the well-being of others than 
men, they are the primary providers in jobs that require social skills to pro-
vide socioemotional support (Marini, 1990). Moreover, from the perspective 
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of gender socialization theory, agentic, and communal characteristics are 
ascribed to men and women, respectively, due to their respective values and 
social expectations from society’s dominant culture (Eagly & Johannesen-
Schmidt, 2001; Xiao & McCright, 2015). While agentic characteristics are 
associated with assertive, controlling, and confident features, communal 
characteristics primarily describe a concern for others and their well-being. 
In brief, females tend to be aware and caring regarding the needs of others 
and then carry out an ethic of care that values accountability and relation-
ships. Those prosocial or pro-environmental attitudes are crucial antecedent 
to relevant intentions and behaviors (Miller et al., 2022).

On a firm’s basis, organizational outcomes are based on executives’ per-
sonalized interpretation of the situation they face, which are a function of 
executives’ experience, values, and personalities under upper echelon theory 
(Hambrick, 2007). Thus, organizational outcomes are associated with the 
personal characteristics of the top managers who bring a cognitive base and a 
particular set of values to the top management teams. Specifically, upper ech-
elon characteristics of individual executives are highly important for firms in 
developing countries where the executives have a strong influence on strate-
gic actions due to leadership style, culture, and the lack of corporate gover-
nance (Hewa Heenipellage et  al., 2022). As such, female executives may 
contribute to values shared among top management teams, which motivates 
firms to engage in effective environmental practices (J. Li et al., 2017). This 
is also in accordance with the diverse theory (Siciliano, 1996). According to 
this framework, the diversity in a firm’s leadership benefits its decision-mak-
ing process since top managers contribute to strategic actions by incorporat-
ing resources into the firm resulting from their divergent backgrounds.

Researchers have provided empirical evidence supporting theoretical 
expectations that female leadership exhibits stronger environmental values 
and attitudes. For example, firms with greater board gender diversity do not 
often violate environmental regulations (Liu, 2018). The empirical studies of 
Liao et al. (2015) for US-listed firms and Tingbani et al. (2020) for UK-listed 
firms confirm a positive relationship between the percentage of female direc-
tors on the board and the propensity to accurately disclose greenhouse gas 
emissions.

The critical role of female leadership in firms’ greenness may reflect 
female executives’ influences in the decision making process. On the other 
hand, the relationship between female executives and greenwashing is 
probably subject to firms’ organizational structure. Moreover, the obstacles 
to achieving effective leadership in organizations may distort the linkage 
between firm leaders’ gender composition and greenwashing behavior. 
According to evolutionary leadership theory, leadership and followership 
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evolved to solve recurrent coordination problems that two or more indi-
viduals face, which depends on how leaders seize the initiative and then 
how others follow them, as stated in van Vugt and Ronay (2014). They 
further point out the difficulty of overcoming the “think leader, think male” 
biases. Masculinity is one of the primary dimensions of implicit leadership 
theory (Offermann et al., 1994), which may affect leadership effectiveness. 
For example, there is direct evidence suggesting that female relationships 
are characterized by greater emotional intimacy (Beutel & Marini, 1995 ). 
Followers may evaluate leader sensitivity negatively and link it to weak 
leadership (Offermann et al., 1994), influencing the achievement of social 
welfare.

Since greenwashing is measured through a comparison of CER and envi-
ronmental disclosures, an issue is whether female managers disclose more 
environmental information than their environmental commitments. Besides 
organizational-level drivers, individual-level drivers such as optimistic bias 
also play a crucial role in greenwashing (Gregory, 2023). It is emphasized in 
social role theory that males are typically more overconfident than females 
(Eagly & Johannesen-Schmidt, 2001). Theoretically, females value account-
ability and perceive them as more reliable (Beutel & Marini, 1995), indicat-
ing that female leaders may seek a corporate constituency with integrity. In 
addition, females tend to be risk-averse and are often associated with less 
risky firms (Faccio et al., 2016). As such, the probability of selectively dis-
closing environmental performance is probably lower for female-led firms 
than their counterparts, noting the negative consequences of greenwashing 
(Delmas & Burbano, 2011; Gatti et al., 2021; Ioannou et al., 2023).

Data and Methodology

Data Sources

The World Bank Enterprise Surveys (WBES) provide data on the business 
environment for firms in most developing countries and some developed 
countries for comparison. The sample comprises firms in the non-agricultural 
private economy. For each sample country, quotas on region, industry, and 
firm size were applied to ensure representativeness.

The latest wave of WBES (2019/2020) covered firms in Central and 
Eastern Europe and Central Asia and included a Green Economy Module on 
firms’ green management practices. Researchers have used the WBES data to 
explore the gender gap in capital markets (Hansen & Rand, 2014; Wellalage 
et al., 2019) and the Green Economy Module to investigate the relationship 
between CER and financing (Wellalage & Kumar, 2021; Zhang, 2021; Zhang 
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& Wellalage, 2022) and the moderating role of firm gender composition in 
this relationship (Zhang et al., 2022).

We select private firms from the latest WBES wave as our sample. Totally 
there are 7,870 firms covering 28 countries, which are member states of the 
European Union (EU), other Central and Eastern European countries (CEE), 
the Commonwealth of Independent States (CIS), or from other regions. See 
Table A1 in the Appendix for the sample distribution by country and industry.

Key Variables

Following previous literature (Yu et  al., 2020; Zhang, 2022a, 2022c), we 
measure greenwashing scores based on the inconsistency between a firm’s 
environmental information disclosures and its environmental actions, which 
reflects a gap between symbolic and substantive actions (Siano et al., 2017). 
Specifically, greenwashing scores are measured by the gap between environ-
mental disclosure (ED) scores and CER scores, both relative to their respec-
tive peers.

In the surveys, firms reported whether they had conducted environmental 
disclosures and environmentally friendly investments over the last 3 years. 
Although the reported environmental activities are probably executed in dif-
ferent years, the impact of gender stereotypes on environmental behaviors 
may not change drastically over a short time frame. Environmental disclosure 
information is based on the survey questions about whether firms completed 
an external audit of energy consumption, CO2 emissions, water usage, or 
other pollutants.3 A firm’s ED score equals the ratio of the number of environ-
mental disclosures to the total number of environmental disclosures.

In the surveys, firms reported whether they invested in 10 environmen-
tally friendly measures, including heating and cooling improvements; more 
climate-friendly energy generation on site; machinery and equipment 
upgrades; energy management; upgrades of vehicles; improvements to light-
ing systems; air pollution control measures; water management; waste mini-
mization, recycling, and waste management; other pollution control measures. 
Of them, six measures are related to energy consumption, reflecting the 
important role of energy-related carbon emissions in firms’ environmental 
impact (Dangelico & Pontrandolfo, 2010). A firm’s CER score is a ratio of 
the number of environmental protections the firm adopted to the total number 
of measures.

Both ED scores and CER scores depend on industrial sectors and then are 
less comparable across sectors. Accordingly, we normalize firm-level scores 
by using the industrial-sector-level means and standard deviations (σ ) to 
obtain relative scores. A firm’s greenwashing score equals the difference 
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between the relative ED scores and relative CER scores. For a firm i in an 
industrial sector I:

Relative ED score
ED score ED score

ED score
i

i I

I

=
−

σ 	 (1a)

Relative CER score
CER score CER score

CER score
i

i I

I

=
−

σ
	 (1b) 

Greenwashing score Relative ED score Relative CER scorei i i= − 	 (1c)

Finally, we set a dummy, Greenwashing, which equals 1 for firms with a 
positive greenwashing score (greenwashers) and 0 otherwise.

For the gender variable, FMF (female-managed firms) equals 1 for firms 
with female top managers and 0 otherwise.

Figures 1 and 2 illustrate the relationship between relative ED scores and 
relative CER scores by country and industrial sector, respectively. As shown 
in the figures, the scattered points indicate a diverse relationship between ED 
and CER by country or industry, although the fitted lines show a positive 
relationship.

Determinants of Greenwashing

To model the impacts of female management on greenwashing, we need to 
identify the potential determinants of greenwashing. For individual top manag-
ers, their work experience may determine cognitive leadership prototypes, 
which affect followers through intensive communication. Accordingly, top 
managers’ work experience in years (Experience) and a dummy for them meet-
ing with other managers more than once for a typical week (Communication) 
are incorporated in the models.

At the firm level, firm age and size in terms of the number of employees 
may affect firms’ capacity and incentives to adopt environmental disclosures 
and environmental activities. Firms with an entry into the global market 
(Exporter) and partly owned by foreign investors (Foreign-Ownership) may 
confront a high degree of environmental commitments (Yang et al., 2020). 
Firms with government ownership (Government-Ownership) may represent 
a type of social capital influencing the pressure they face due to environmen-
tal regulations.

Apart from firm characteristics, other factors representing market condi-
tions may also influence firms’ greenwashing behaviors. For example, the 
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degree of clustering represented by the number of firms within an industry in a 
country-region (Clustering) and the degree of competition in the final market 
(Competition) affect the incentives that firms invest in CER and other social 
responsibility activities (Hiller & Raffin, 2020). Customer environmental con-
cerns (CEC) may negatively affect firms’ greenwashing behavior through their 
impact on firms’ capacity reputation (Ioannou et al., 2023). Locations are asso-
ciated with market scales, economic development, and environmental regula-
tions faced by firms, influencing their environmental behaviors.

Table 1 presents the definitions of variables in correspondence to the above 
factors and their summary statistics. The mean of Greenwashing is about 
0.514, indicating that more than half of the sample firms have higher relative 
ED scores than their relative CER scores. The share of firms managed by 
females is approximately 17.6%. As shown in Table A2 in the Appendix, the 
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Note. The solid line is the fitted curve.
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share of greenwashers is greater for the female-led firm group than for the 
male-led firm group (56.9%vs. 50.2%). However, female-led firms may differ 
from male-led firms regarding various firm characteristics, which are poten-
tial determinants of greenwashing. In order to obtain the “pure” gender gap in 
greenwashing or make female-led and male-led firms comparable, we need 
econometric methods to test differences in greenwashing behaviors for those 
types of firm groups by controlling for other greenwashing determinants.

Econometric Models

Since the dependent variable Greenwashing is binary, we apply a logit model to 
evaluate the impact of female executives and other covariates on firms’ greenwash-
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Figure 2.  Relative environmental disclosing (ED) scores versus relative corporate 
environmental responsibility (CER) scores, by industrial sector.
Note. The solid line is the fitted curve. The numbers in the circles represent the ISIC codes. 
See Table A1 in the Appendix for the description of the codes.
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Table 1.  Variable Definitions and Summary Statistics.

Variable Definition Mean SD

Greenwashing = 1 for firms with greater environmental 
disclosure scores relative to CER scores.

0.514 0.500

FMF = 1 for firms with female top managers, and 0 
otherwise.

0.176 0.381

Experience Top managers’ experience in years and 
logarithm.

2.700 0.854

Communication = 1 for firms with top managers who meet 
with other managers more than once for a 
typical week, and 0 otherwise.

0.371 0.483

Firm-age Firm age in years and logarithm. 2.711 0.774
Firm-small = 1 for firms with 5–19 employees, and 0 

otherwise.
0.395 0.489

Firm-medium = 1 for firms with 20–99 employees, and 0 
otherwise.

0.356 0.479

Government-
ownership

= 1 for firms owned partly by governments, 
and 0 otherwise.

0.008 0.088

Foreign-ownership = 1 for firms owned partly by foreign 
investors, and 0 otherwise.

0.112 0.315

Exporter = 1 for exporters, and 0 otherwise. 0.079 0.270
Competition = 1 for firms with too many competitors to 

count, and 0 otherwise.
0.374 0.484

CEC (customer 
environmental 
concerns)

= 1 for firms with environmentally concerned 
customers, and 0 otherwise.

0.182 0.386

Clustering Number of firms by country-region-industrial 
sector, in logarithmic scale.

4.372 1.452

City-small = 1 for firms in the location with population 
less than 50,000.

0.320 0.466

City-large = 1 for firms in the location with population 
between 50,000 and 250,000.

0.296 0.456

ing behaviors. One advantage of the logit model is that we can calculate the prob-
ability of being greenwashers for female-led firms compared to their counterparts.

The baseline model specification is in the form of

	 Pr | ,Greenwashing FMF f Zi i i=( ) = ( )1 X 	 (2)

Z a a FMF b X Country dummies Sector dummies Ui i

k

m

k k i i= + + + + +
=
∑0 1

1

,

	 (3)
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where FMF is a dummy that equals one for female-managed firms; country 
dummies and sector dummies capture firm heterogeneity at the country and 
industrial sector levels; Ui  is an error term; Pr Greenwahsingi =( )1  is a 
logistical distribution function with a range between zero and one, condi-
tional on Zi , including FMF and a vector of other covariates X  discussed 
above. The logistical distribution probability is:

	 f Z
e

e
i

Z

Z

i

i
( ) =

+1
	 (4)

Equations 3 and 4 imply that the natural exponent of a coefficient equals 
changes in the odds ratio in response to a one-unit change in the relevant vari-
able, ceteris paribus. Following the common practice in the literature, we are 
to report the marginal effects of the covariates, which represent changes in 
probability when one of the covariates increases by one unit (from 0 to 1 for 
dummy variables).

Empirical Results

Main Findings

Table 2 reports the results of the fundamental estimation. We first estimate 
a simple model specification with only FMF and controlling for heteroge-
neity at the country and industry levels, then add variables representing 
top managers’ characteristics and firm characteristics, and finally include 
all explanatory variables in the model specification (i.e., the baseline 
model). The McFadden (1973) Pseudo R2 ranges between .057 and .107, 
indicating the impacts on greenwashing of other unobserved variables, 
such as firms’ decision process and cognitive-relevant variables for firm 
leaders.4

Table 2 shows that the coefficient of FMF is significant and positive in 
two models, indicating that the odds of greenwashing are greater for female-
led firms than for male-led firms. The results of the simplest model specifi-
cation show that female-led firms have 5.23 percentage points greater 
probability of being greenwashers than their counterparts, which reduces to 
2.87 percentage points in the model with variables for top managers and 
firm characteristics and 2.42 percentage points in the baseline model with all 
explanatory variables. In addition, FMF is insignificant in the baseline 
model. The changes in the estimated coefficient of FMF in the three models 
indicate that top manager-relevant variables, firms’ characteristics, market 
conditions, and locations are critical factors influencing greenwashing 
behaviors.
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Our estimation results further indicate that experienced top managers 
and intensive communication between top management teams sustainably 
reduce the odds of greenwashing. Small and medium-sized firms, which 
are normally young, conduct more greenwashing behavior than do large 
firms. While government ownership does not affect greenwashing, foreign 
ownership effectively prevents firms from conducting greenwashing. 
Additionally, exporters are more consistent in environmental disclosures 
and actions. The level of competition on the demand side (Competition) 
promotes greenwashing, and the opposite is true regarding the supply side 
(Clustering). Interestingly, the variable CEC (customer environmental 
concerns) is the most important factor preventing greenwashing behaviors, 
indicating the important role of customers in firm green practices, as docu-
mented in Kim et  al. (2022). The probability of greenwashing for firms 
with environmentally concerned customers is approximately 23.3 percent-
age points lower than the counterpart for other firms. Regarding location, 
firms in small cities engage less in greenwashing behaviors than firms in 
large cities.

Table 2.  Main Estimation Results of the Logit Models for Greenwashing.

Variable

(1) (2) (3)

Greenwashing

FMF 0.0523*** [0.0159] 0.0287* [0.0164] 0.0242 [0.0166]
Experience −0.0378*** [0.0082] −0.0371*** [0.0083]
Communication −0.0979*** [0.0166] −0.0747*** [0.0171]
Firm-age −0.0087 [0.0097] −0.0075 [0.0099]
Firm-small 0.1131*** [0.0217] 0.1364*** [0.0241]
Firm-medium 0.0416** [0.0188] 0.0541*** [0.0198]
Government-ownership −0.0349 [0.0741] −0.0711 [0.0747]
Foreign-ownership −0.0549*** [0.0205] −0.0405** [0.0210]
Exporter −0.1370*** [0.0228] −0.1045*** [0.0240]
Competition 0.0259** [0.0132]
CEC −0.2326*** [0.0154]
Clustering −0.0199*** [0.0061]
City-small −0.0621*** [0.0174]
City-large −0.0218 [0.0164]
Country dummies Yes Yes Yes
Industrial sector dummies Yes Yes Yes
Pseudo R2 .057 .085 .107
Obs. 7,870 7,870 7,870

Note. *, **, and *** Stand for the significance level of 10%, 5%, and 1%, respectively. Standard errors are in 
brackets.



Zhang	 377

Mechanism Explorations

Since greenwashing scores equal the difference between environmental dis-
closure scores and CER scores, it is worth exploring whether female-man-
aged firms reveal more environmental information and/or adopt less 
environmental actions. We set one dummy that equals 1 for firms with posi-
tive normalized environmental disclosure scores for one model, and another 
dummy that equals 1 for firms with positive normalized CER scores for 
another model. The estimation results are presented in Table 3. The coeffi-
cient of FMF is only significant in the model for relative CER and with a 
negative sign. Thus, there is no difference in environmental disclosures 
between female-led and male-led firms; however, female-led firms are less 
likely than male-led firms to conduct environmental actions.

Gender discrimination in capital markets has been well-documented in the 
literature (Hansen & Rand, 2014; Wang et al., 2021; Wellalage et al., 2019). 

Table 3.  Estimation Results of the Logit Models for ED (Environmental 
Disclosure) and CER (Corporate Environmental Responsibility).

Variable

(1) (2)

Relative-ED Relative-CER

FMF −0.0022 [0.0137] −0.0372** [0.0170]
Experience −0.0019 [0.0065] 0.0280*** [0.0085]
Communication 0.0753*** [0.0141] 0.1118*** [0.0171]
Firm-age 0.0362*** [0.0082] 0.0156 [0.0100]
Firm-small −0.0833*** [0.0183] −0.1874*** [0.0237]
Firm-medium −0.0356** [0.0144] −0.0727*** [0.0199]
Government-ownership −0.0334 [0.0449] −0.0401 [0.0721]
Foreign-ownership 0.0846*** [0.0178] 0.0648*** [0.0212]
Exporter 0.0782*** [0.0205] 0.1101*** [0.0246]
Competition −0.0262** [0.0106] −0.0422*** [0.0134]
CEC 0.2365*** [0.0152] 0.3110*** [0.0149]
Clustering 0.0104** [0.0049] 0.0303*** [0.0063]
City-small 0.0303** [0.0143] 0.0628*** [0.0179]
City-large 0.0175 [0.0135] 0.0123 [0.0168]
Country dummies Yes Yes
Industrial sector dummies Yes Yes
Pseudo R2 .132 .137
Obs. 5,908 5,908

Note. *, **, and *** Stand for the significance level of 10%, 5%, and 1%, respectively. Standard 
errors are in brackets. 
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Additionally, firms’ environmental actions depend on their access to finance. 
Female-managed firms’ greenwashing behaviors are probably associated 
with firms’ credit constraint conditions. Following Hansen and Rand (2014) 
and Zhang (2022b), credit-constrained firms are those that applied for bank 
loans but got the applications rejected or did not apply for a line of credit for 
the reasons of high interest rate, insufficient loan size and maturity, or high 
collateral requirements. We estimate the baseline model for subsamples of 
credit-unconstrained firms and credit-constrained firms separately. Table 4 
presents the estimation results for the two subsamples. FMF is only associ-
ated with greenwashing for credit-constrained firms. For firms with access to 
credit, the probability of conducting greenwashing is not different between 
female-managed and male-managed firms. The impacts of some determi-
nants on greenwashing are substantially different between credit-constrained 
and credit-unconstrained firms. For example, Communication and Clustering 

Table 4.  Estimation Results of The Logit Models for Credit-Unconstrained and 
-Constrained Firms.

Variable

(1) (2)

Credit-unconstrained 
firms

Credit-constrained 
firms

FMF 0.0124 [0.0188] 0.0728** [0.0355]
Experience −0.0335*** [0.0093] −0.0521*** [0.0193]
Communication −0.0879*** [0.0187] −0.0288 [0.0415]
Firm-age −0.0123 [0.0110] 0.0246 [0.0237]
Firm-small 0.1384*** [0.0268] 0.1679*** [0.0559]
Firm-medium 0.0555** [0.0220] 0.0762* [0.0476]
Government-ownership −0.0355 [0.0845] −0.1952 [0.1752]
Foreign-ownership −0.0324 [0.0229] −0.0486 [0.0557]
Exporter −0.1024*** [0.0266] −0.1213** [0.0582]
Competition 0.0240* [0.0146] 0.0486 [0.0309]
CEC −0.2413*** [0.0168] −0.1942*** [0.0388]
Clustering −0.0204*** [0.0068] −0.0199 [0.0142]
City-Small −0.0466** [0.0191] −0.1026** [0.0434]
City-Large −0.0192 [0.0181] −0.0172 [0.0401]
Country dummies Yes Yes
Industrial sector dummies Yes Yes
Pseudo R2 .107 .139
Obs. 6,430 1,440

Note. *, **, and *** stand for the significance level of 10%, 5%, and 1%, respectively. Standard 
errors are in brackets.
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are only adversely associated with the probability of greenwashing for credit-
unconstrained firms. Customer environmental concerns (CEC) are more 
likely to reduce greenwashing for credit-unconstrained than credit-con-
strained firms (–0.24vs. –0.19).

Greenwashing behavior may vary across firms with different polluting 
levels due to the strictness of environmental regulations. Greenwashing 
behaviors in light industry may be less severe than in the heavily polluting 
industry. We further estimate the baseline model specification for subsamples 
of light industries and heavily polluting industries separately.5 Table 5 pres-
ents the estimation results. FMF is only significant in the model for light 
industry. For this industrial sector, the probability of greenwashing is 4.49 
percentage points higher for female-managed firms than their counterparts.

For the main results, more than half of the country dummies are significant, 
implying country heterogeneity regarding greenwashing behavior. The impact 

Table 5.  Estimation Results of the Logit Models for Light and Heavily Polluting 
Firms.

Variable

(1) (2)

Light polluting firms Heavily polluting firms

FMF 0.0449* [0.0240] 0.0025 [0.0233]
Experience −0.0553*** [0.0127] −0.0205* [0.0111]
Communication −0.0770*** [0.0251] −0.0757*** [0.0238]
Firm-age 0.0034 [0.0152] −0.0141 [0.0132]
Firm-small 0.1367*** [0.0346] 0.1373*** [0.0351]
Firm-medium 0.0540* [0.0290] 0.0562** [0.0279]
Government-ownership −0.0530 [0.1217] −0.0889 [0.0943]
Foreign-ownership −0.0622** [0.0295] −0.0264 [0.0301]
Exporter −0.1057*** [0.0324] −0.1011*** [0.0365]
Competition 0.0351* [0.0191] 0.015 [0.0183]
CEC −0.2540*** [0.0232] −0.2174*** [0.0209]
Clustering −0.0262*** [0.0082] −0.0146 [0.0094]
City-small −0.0441* [0.0265] −0.0817*** [0.0234]
City-large 0.0048 [0.0231] −0.0547** [0.0233]
Country dummies Yes Yes
Industrial sector dummies Yes Yes
Pseudo R2 .115 .110
Obs. 3,854 4,016

Note. *, **, and *** stand for the significance level of 10%, 5%, and 1%, respectively. Standard 
errors are in brackets.
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of the gender of firms’ top managers on greenwashing may vary across countries 
in different geographic regions. We, therefore, estimate three baseline models 
using subsamples confined respectively to three primary regions: the EU, CEE, 
and CIS. The estimation results in Table 6 show that the coefficient of FMF is 
only significant in the model for CIS, which may be attributed to regional differ-
ences in culture, economic development, and environmental regulations.

Additional Analysis and Robustness Checks

It is probably easier for female leaders to incorporate their individual values 
into small and medium-sized firms’ (SMEs) strategic actions including envi-
ronmental commitments. As an additional analysis, we re-estimate the base-
line models for SMEs. Comparing the results for SMEs in Table 7 with the 
main results in Table 2 indicates similar estimates for FMF in the model with 
FMF only and in the model with FMF, top manager-relevant variables, and 
firm-level variables. For the complete model specification in Column (3), 

Table 6.  Estimation Results of the Logit Models for Regions.

Variable

(1) (2) (3)

EU countries CEE countries CIS countries

FMF −0.0228 [0.0264] 0.0140 [0.0599] 0.0662** [0.0287]
Experience −0.0443*** [0.0151] 0.0326 [0.0412] −0.0451*** [0.0125]
Communication −0.0453 [0.0285] −0.2572*** [0.0682] −0.1318*** [0.0280]
Firm-age −0.0265 [0.0172] −0.0228 [0.0442] 0.0300* [0.0161]
Firm-small 0.1268*** [0.0422] −0.0336 [0.1137] 0.0981** [0.0402]
Firm-medium 0.0612* [0.0336] −0.0670 [0.0826] 0.0297 [0.0323]
Government-ownership −0.1678 [0.1746] −0.4687*** [0.0266] −0.1467* [0.0869]
Foreign-ownership −0.0511 [0.0320] 0.1194 [0.0833] −0.0868** [0.0351]
Exporter −0.1225*** [0.0299] −0.1295 [0.0949] −0.0974** [0.0474]
Competition 0.0635*** [0.0228] 0.0786 [0.0573] −0.0365* [0.0212]
CEC −0.2511*** [0.0233] −0.2402*** [0.0661] −0.1860*** [0.0260]
Clustering −0.0224** [0.0104] 0.0757** [0.0358] −0.0292*** [0.0102]
City-small −0.0665** [0.0307] −0.1226* [0.0743] −0.0431* [0.0264]
City-large −0.0042 [0.0279] −0.0752 [0.0711] −0.0775*** [0.0276]
Country dummies Yes Yes Yes
Industrial sector dummies Yes Yes Yes
Pseudo R2 .108 .160 .113
Obs. 3,021 458 2,878

Note. *, **, and *** stand for the significance level of 10%, 5%, and 1%, respectively. Standard errors are in 
brackets. EU for member states of the European Union, CEE for other Central and Eastern European 
countries, and CIS for the Commonwealth of Independent States.
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FMF is significant at the 10% level for SMEs but not significant for the 
whole sample. Thus, our empirical findings indicate that female-led firms do 
not have a lower probability of being greenwashers, regardless of firm size.

This study measures a firm’s greenwashing scores based on the number of 
ED and CER adopted by the firm out of the total numbers of environmental 
disclosures (4) and environmental activities (10) in the survey, respectively. 
There are six energy-relevant environmental activities, which correspond to 
energy efficiency assurance. Therefore, we update the relative ED scores by 
setting weights to individual environmental disclosures, namely, 0.6 for 
energy consumption, 0.2 for CO2 emissions, 0.1 for water usage, and 0.1 for 
other pollutants, from which we calculate new greenwashing scores. Table 8 
presents the estimation results of the baseline model using the new greenwash-
ing scores. Again, the coefficient of FMF is insignificant. Table 8 also reports 
the estimation results using the greenwashing scores based on the normalized 
ES and CER scores regardless of sector heterogeneity, following Yu et  al. 
(2020) and Zhang (2022a, 2022c). Besides an Ordinary Least Squares (OLS) 
regression for the greenwashing scores, a logit model is applied to a binary 
measure of greenwashing. As shown in Table 8, FMF is only marginally sig-
nificant in the logit model regression, in line with the main results.

Table 7.  Estimation Results for SMEs.

Variable

(1) (2) (3)

Subsample for SMEs

FMF 0.0457** [0.0179] 0.0319* [0.0182] 0.0303* [0.0186]
Experience −0.0374*** [0.0101] −0.0374*** [0.0102]
Communication −0.0899*** [0.0183] −0.0663*** [0.0188]
Firm-age 0.0025 [0.0113] 0.0021 [0.0115]
Firm-small 0.0793*** [0.0149] 0.0885*** [0.0162]
Government-ownership −0.0185 [0.1120] −0.0668 [0.1167]
Foreign-ownership 0.0088 [0.0279] 0.0201 [0.0285]
Exporter −0.1184*** [0.0300] −0.0894*** [0.0315]
Competition 0.0261* [0.0149]
CEC −0.2451*** [0.0192]
Clustering −0.019*** [0.0069]
City-small −0.0584*** [0.0199]
City-large −0.0164 [0.0186]
Country dummies Yes Yes Yes
Industrial sector dummies Yes Yes Yes
Pseudo R2 .0588 .074 .0957
Obs. 5,908 5,908 5,908

Note. *, **, and *** stand for the significance level of 10%, 5%, and 1%, respectively. Standard errors are in 
brackets.
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We further add country-level variables and financial ratios into the baseline 
model specification to test the robustness of the main findings.6 Table 9 Column 
(1) reports the estimation results of the model including CO2 per capita and 
gross domestic production (GDP) growth, showing an insignificant coefficient 
of FMF. Including either sales growth or profit margin in the model specifica-
tion does not yield a significant coefficient of FMF. Thus, these additional 
analyses suggest that female-managed firms are less likely than male-managed 
firms to engage in greenwashing. It is worth noting the significant and positive 
coefficient of CO2 per capita, an indicator of regulative pressure. Our estima-
tion results confirm Mateo-Márquez et  al.’s (2022) findings that regulative 
pressure may increase the likelihood of a firm’s engaging in greenwashing.

Finally, we test the endogeneity of the gender variable. A female manager 
may choose to join a firm depending on its CER or greenwashing behaviors, 
indicating an endogeneity issue.7 We first re-estimate the baseline model by 
using the share of firms with female top managers by country and region as an 
instrumental variable (IV). The estimation results of the IV logit model in 
Table A3 in the Appendix show an insignificant FMF, although we cannot 

Table 8.  Robustness Check: Alternative Proxy.

Variable

(1) (2) (3)

Measure of Greenwashing 
based on CER scores and the 
weighted disclosure scores

Measure of Greenwashing against the 
sample means

OLS regression Logit regression

Intercept −0.3953*** [0.1316]  
FMF 0.0164 [0.0162] 0.0456 [0.0326] 0.0298* [0.0162]
Experience −0.0416*** [0.0082] −0.072*** [0.0167] −0.0432*** [0.0082]
Communication −0.0385** [0.0167] −0.0465 [0.0362] −0.0141 [0.0168]
Firm-age 0.0068 [0.0096] 0.0505** [0.0201] 0.0130 [0.0097]
Firm-small 0.1160*** [0.0232] 0.1395*** [0.0512] 0.0715*** [0.0236]
Firm-medium 0.0376** [0.0190] 0.0598 [0.0435] 0.0199 [0.0192]
Government-ownership −0.0994 [0.0741] −0.0953 [0.1509] −0.0317 [0.0701]
Foreign-ownership −0.0152 [0.0203] 0.1192** [0.0464] 0.0255 [0.0203]
Exporter −0.0465** [0.0236] −0.0484 [0.0533] −0.0021 [0.0232]
Competition 0.0165 [0.0128] 0.0077 [0.0267] 0.0025 [0.0128]
CEC −0.1611*** [0.0160] −0.0735** [0.0389] −0.0606*** [0.0160]
Clustering −0.0190*** [0.0060] −0.0156 [0.0115] −0.0185*** [0.0059]
City-small −0.0475*** [0.0170] −0.0541 [0.0354] −0.0279* [0.0170]
City-large −0.0095 [0.0161] −0.0055 [0.0333] 0.0228 [0.0160]
Country dummies Yes Yes Yes
Industrial sector dummies Yes Yes Yes
Adj./Pseudo R2 .063 .085 .079
Obs. 7,870 7,870 7,870

Note. *, **, and *** stand for the significance level of 10%, 5%, and 1%, respectively. Standard errors are in 
brackets.
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reject the endogeneity. Next, we use a propensity score matching (PSM) 
approach to control for endogeneity. We pair female-managed and male-man-
aged firms to reduce systematic differences between the two types of firms, 
resulting in a subsample of 2,776 observations. We re-estimate the baseline 
model using the subsample; see Table A3 in the Appendix for the results. The 
coefficient of FMF is only marginally significant. Overall, these additional 
estimation results are not substantially different from the main results.

Discussions

The consistency between environmental activities and disclosures becomes a con-
cern for customers, investors, regulators, and researchers. Top female managers 
may alleviate this concern since females tend to be more environmentally friendly 

Table 9.  Robustness Check: Adding Country-Level Variables and Financial Ratios.

Variable

(1) (2) (3)

With country-level 
variables With sales-growth With profit-margin

FMF 0.0255 [0.0169] 0.0010 [0.0196] 0.0217 [0.0217]
Experience −0.0372*** [0.0085] −0.0440*** [0.0110] −0.0646*** [0.0122]
Communication −0.0678*** [0.0174] −0.0632*** [0.0203] −0.0735*** [0.0224]
Firm-age −0.0087 [0.0100] −0.0051 [0.0136] 0.0072 [0.0134]
Firm-small 0.1425*** [0.0244] 0.1568*** [0.0285] 0.1426*** [0.0328]
Firm-medium 0.0568*** [0.0200] 0.0745*** [0.0232] 0.0599** [0.0263]
Government-ownership −0.0783 [0.0762] −0.0746 [0.0992] −0.1403 [0.0985]
Foreign-ownership −0.0410** [0.0213] −0.0419* [0.0246] −0.0188 [0.0270]
Exporter −0.1044*** [0.0242] −0.1061*** [0.0267] −0.1326*** [0.0283]
Competition 0.0242* [0.0133] 0.0234 [0.0158] 0.0021 [0.0176]
CEC −0.2347*** [0.0155] −0.2398*** [0.0179] −0.2472*** [0.0197]
Clustering −0.0184*** [0.0062] −0.0261*** [0.0073] −0.0181** [0.0085]
City-small −0.0643*** [0.0175] −0.0479** [0.0210] −0.0382* [0.0232]
City-large −0.0215 [0.0165] −0.0132 [0.0200] 0.0144 [0.0222]
CO2 per capita 0.3089** [0.1361]  
GDP per capita 0.0071 [0.0159]  
Sales-growth −0.0908*** [0.0280]  
Profit-margin 0.0371 [0.0285]
Country dummies Yes Yes Yes
Industrial sector dummies Yes Yes Yes
Pseudo R2 .110 .105 .133
Obs. 7,712 5,540 4,824

Note. *, **, and *** stand for the significance level of 10%, 5%, and 1%, respectively. Standard errors are in 
brackets.
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due to gender stereotypes under gender socialization theory (Eagly & Johannesen-
Schmidt, 2001) and upper echelon theory (Hambrick, 2007). However, this study’s 
results indicate that female-led firms are not less likely than male-led firms to 
conduct greenwashing behavior, indicating that female-led firms may disclose 
more environmental commitments. Our sample firms are primarily composed of 
small and medium-sized firms in developing or less developed countries, where 
female leaders may face barriers when incorporating their individual values into 
firms’ strategic actions. Researchers have observed that female managers’ com-
mitment to their leadership roles may conflict with their gender roles depending 
on constraints they face or support they receive, and that female managers are not 
more effective at advancing environmental practices unless they get the support of 
women board members (Glass et al., 2016; Liu, 2018).8

Since the measure of greenwashing is the difference between environmental 
disclosure scores and corporate environmental responsibility scores, we first 
explore the reason behind female-led firms’ greenwashing behavior by estimat-
ing models for the two individual scores separately. The estimation results indi-
cate that female-led firms do not differ from their counterparts when disclosing 
environmental information but engage in fewer environmentally responsible 
activities than male-led firms, indicating that increasing environmental practices 
is an effective way to reduce greenwashing. There are several reasons probably 
explaining this finding. First, incorporating top managers’ individual values or 
prosocial attitudes into firms’ decisions may vary across environmental invest-
ments and strategic disclosures. Second, firms led by females may have more 
financial and non-financial barriers to conducting green practices than other 
firms. Third, our findings are probably confined to the sample used, which is 
primarily composed of small and private firms in developing or less developed 
countries. For example, for listed firms in the U.K., Tingbani et al. (2020) find a 
positive relationship between board gender diversity and environmental disclo-
sure. For large, listed U.S. firms, Glass et al. (2016) document that the gender of 
CEOs is not associated with environmental concerns and strengths.

Firms’ financial status is one of the factors motivating them to greenwash 
(Gregory, 2023; Zhang, 2022c). Past literature has documented lending dif-
ficulties for female-led firms (Hansen & Rand, 2014; Wellalage et al., 2019; 
Zhang et al., 2022). Therefore, female-led firms’ greenwashing behavior is 
probably attributed to limited access to credit. Zhang (2022a) verifies a posi-
tive impact of credit constraints on greenwashing, irrespective of the gender 
of top managers. Our findings indicate a more severe impact of credit con-
straints on female-led firms’ greenwashing, suggesting that alleviating credit 
constraints may prevent female-led firms’ greenwashing behavior.

Female-led firms’ greenwashing may depend on contextual differences 
across industrial sectors. Firms’ environmental impacts vary across light and 
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heavy industries (Zhu et al., 2008). Heavy industries rely more on energy use 
and have poor environmental performance, which may motivate firms in this 
industry to greenwash (Zhang, 2022a). Additionally, stakeholders’ high 
expected environmental performance for heavily polluting firms may force 
these firms to strategically disclose environmental information (Lyon & 
Maxwell, 2011). Light industries are more consumer-oriented, resulting in 
the great influence of consumer environmental concerns on firms’ environ-
mental behavior and then greenwashing. Our empirical results suggest that 
female-led are more likely than male-led firms to be greenwashers only in 
light industries. Greenwashing behavior in heavy industries is not associated 
with leaders’ gender, which may attribute to stringent environmental regula-
tions in this sector (Marquis et al., 2016).

Environmental regulations differ across countries and greenwashing relies 
on institutional features (Marquis et al., 2016; Yu et al., 2020). Our findings 
indicate that, for developed countries, female-led firms do not differ from 
male-led firms regarding greenwashing behavior. However, female-led firms 
in less developed countries tend to conduct greenwashing behavior. Those 
countries are probably less exposed to scrutiny and global norms, which are 
determinants of selective disclosure (Marquis et al., 2016).

Our estimation results for other determinants of greenwashing suggest a 
way to detect greenwashing behavior. For example, the probability of gre-
enwashing is lower for firms with environmentally concerned customers. 
This is probably because customers perceive greenwashing as corporate 
hypocrisy, reducing customer satisfaction (Ioannou et  al., 2023). Firms 
with foreign ownership or in the global market are more consistent in envi-
ronmental disclosures and actions, in line with Zhang’s (2022a) findings.

Conclusion

Using a sample of 7,870 private firms from 28 countries, we investigate the 
determinants of greenwashing and whether female-led firms are less likely to 
be greenwashers. This study responds to past research on gender differences 
in environmental behavior since the measures of greenwashing rely on envi-
ronmental disclosure and environmentally responsible activities. Our study 
supplements previous studies and is the first one that evaluates the difference 
in greenwashing behaviors for female-led and male-led firms.

Specifically, we measure greenwashing according to the gap in environmen-
tal disclosure scores and CRE scores, both relative to their respective averages 
by industry. Our main estimation results suggest that female-led firms are not 
less likely to conduct greenwashing behavior. This finding remains intact when 
we control for endogeneity and use alternative measures of greenwashing. Some 
regressions even provide evidence that female-led firms are more likely to be 
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greenwashers. We conduct several additional regression analyses to explore the 
mechanisms of greenwashing behaviors for female-managed firms compared to 
male-led firms. Those analyses indicate that female-led firms engage in fewer 
environmentally responsible activities but are not different from their counter-
parts regarding environmental information disclosures. Moreover, female-led 
firms tend to greenwash when they are constrained by access to credit, belong to 
light industries, and are from less developed countries.

Greenwashing reduces the credibility of environmental performance, mak-
ing consumers and investors reluctant to reward environmental performers, 
which may then affect firm performance and market value. Although female-
led firms greenwash when they are constrained by access to finance, belong to 
light polluting industry, or are located in less developed countries, the conse-
quences of greenwashing may affect those firms’ competitiveness and sustain-
able development, enlarging gender inequality. This further prevents from 
achieving one of the United Nations’ Sustainable Development Goals (SDG 
5) targeting to foster “equal rights to economic resources, property ownership 
and financial services for women.” Therefore, our results reveal the mecha-
nism of greenwashing behavior for female-led firms suggesting the direction 
for enhancing the credibility of environmental initiatives for these firms. First 
of all, alleviating credit constraints for female-led firms through governmental 
credit and loan guarantee programs may motivate female-led firms to conduct 
more green practices that match the content of environmental information dis-
closures. Mitigating greenwashing is challenging due to uncertain regulations. 
The industry-relevant greenwashing indicates the various levels of uncertain-
ties of environmental regulations by industry. Designing industry-specified 
environmental regulations can minimize uncertainty, reducing greenwashing.

Despite its uniqueness, our research has certain limitations, which may 
suggest paths for future research. Different from previous studies on green-
washing, which focus on large, listed companies and measure greenwashing 
based on multidimensional environmental scores, this study focuses on pri-
vate firms with limited available data on environmental performance. Most 
of our samples are small and medium-sized firms. It is a challenge to find 
comparable measures of greenwashing for those firms across industrial sec-
tors and countries. Future research can use the sample of large, listed compa-
nies to test differences in greenwashing between female-managed and 
male-managed firms. Another limitation of this study is that the data do not 
provide more personal and cognitive variables for firms’ top managers. 
Although industry variables, firm-level variables, and market conditions 
could be proxies of top managers’ cognitive frames (Hambrick, 2007), incor-
porating individual demographic and cognitive characteristics in the models 
could help us evaluate the gender gap in greenwashing more precisely. This 
is another issue remaining for future study.
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Table A2.  Mean Difference Test Results. 

Whole sample

Subsamples

 
Female-managed 

firms
Male-managed 

firms Difference  

Greenwashing  0.514  0.569  0.502 0.067 ***

Experience  2.700  2.602  2.721 −0.119 ***

Communication  0.371  0.309  0.384 −0.074 ***

Firm-Age  2.711  2.604  2.734 −0.129 ***

Firm-Small  0.395  0.468  0.379 0.089 ***

Firm-Medium  0.356  0.335  0.361 −0.026 *

Government-Ownership  0.008  0.003  0.009 −0.006 ***

Foreign-Ownership  0.112  0.101  0.115 −0.014  
Exporter  0.079  0.056  0.084 −0.028 ***

Competition  0.374  0.410  0.366 0.044 ***

CEC (customer environmental 
concerns)

 0.182  0.153  0.189 −0.035 ***

Clustering  4.372  4.410  4.363 0.047  
City-Small  0.320  0.306  0.323 −0.017  
City-Large  0.296  0.263  0.303 −0.040 ***

Note. *, **, and *** stand for the significance level of 10%, 5%, and 1%, respectively. 

Table A3.  Robustness Check: Endogeneity.

Variable

(1) (2)

IV-logit PSM regression

FMF 0.1254 [0.0842] 0.0384* [0.0206]
Experience −0.0361 [0.0084] −0.0322** [0.0136]
Communication −0.0733 [0.0171] −0.1192*** [0.0305]
Firm-age −0.0065 [0.0100] −0.0177 [0.0166]
Firm-small 0.1307 [0.0247] 0.1244*** [0.0423]
Firm-medium 0.0520*** [0.0199] 0.0295 [0.0359]
Government-ownership −0.0655*** [0.0748] 0.0973 [0.1772]
Foreign-ownership −0.041 [0.0211] −0.0053 [0.0361]
Exporter −0.102** [0.0242] −0.0982** [0.0492]
Competition 0.0257*** [0.0132] −0.0186 [0.0225]
CEC −0.2314** [0.0154] −0.2406*** [0.0277]
Clustering −0.0192*** [0.0061] −0.0212** [0.0109]
City-small −0.0610*** [0.0174] −0.0946*** [0.0301]
City-large −0.0213*** [0.0164] −0.0212 [0.0284]
Country dummies Yes Yes
Industrial sector dummies Yes Yes
Pseudo R2 .108 .123
Obs. 7,870 2,776

Note. *, **, and *** stand for the significance level of 10%, 5%, and 1%, respectively. Standard errors are in 
brackets.
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Notes

1.	 The susception of greenwashing is strengthened after well-known scandals such 
as the Volkswagen scandal (Gregory, 2023; Siano et al., 2017).

2.	 Specifically, this article focuses on environmental greenwashing. Besides this, 
greenwashing can refer to other sustainability issues, which firms strategically 
disclose to stakeholders or the public.

3.	 Auditors may verify the accountability of environmental disclosures. However, 
the legitimation is not strong enough to protect the independence of social audi-
tors from management influence (Laufer, 2003).

4.	 McFadden’s (1973) Pseudo R2 is much smaller than R2 from an ordinary least 
squared regression since the continuous dependent variable is unobserved for 
logit models. The value of McFadden Pseudo R2 from .2 to .4 indicates a perfect 
model fit.

5.	 We follow J. Li and Lin (2017) and categorize firms into light industry and heav-
ily polluting industry.

6.	 Adding these variables, especially financial ratios, substantially reduces sample 
size due to missing values in the sample. Thus, we report the results with these 
additional variables as a robustness check.

7.	 See Table A2 in the Appendix for the mean difference test results of variables for 
female-led and male-led firms.

8.	 One question in the WEBS is about what percentage of the firm is owned by females. 
We create a new dummy for firms with over 50% shares owned by females. We 
then re-estimate the baseline model including an interaction term between the new 
dummy variable and FMF. The estimation results show that the interaction term is 
insignificant, indicating that firms’ ownership does not influence female leaders’ 
gender role in greenwashing behavior.
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