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ABSTRACT
Growing attention is attributed to symbolic and substantive climate efforts, labelled as climate talk and walk. Focusing on the 
European capital market, we study the relationship between board gender diversity, family ownership and different levels of cor-
porate climate activities along the continuum from climate talk to climate walk. Using emission reduction target data from the 
Carbon Disclosure Project (CDP), we conduct various panel regression analyses and propose several additional robustness tests. 
Our results extend prior research on carbon performance and reporting by providing novel insights into how firms translate their 
climate ambitions into actionable targets and how they subsequently deliver on those targets. This study stresses that firms with 
gender-diverse boards engage more in symbolic climate talk but not in substantive climate walk. Empirical evidence on the fam-
ily ownership impact is mixed. Overall, family ownership tends to exhibit a negative association with climate actions, although 
the effect depends on the ownership concentration threshold and varies with family management. Our results also indicate that 
female directors mitigate the negative direct consequences of family ownership for climate actions. Our study contributes to the 
ongoing discourse regarding symbolic and substantive climate efforts among European businesses and sheds light on the par-
ticular role of different corporate governance mechanisms for attaining international climate objectives. As climate-related reg-
ulatory initiatives unfold rapidly, the results are highly relevant to European firms, their stakeholders and regulators. In terms of 
their practical application, our results may inform the pending ‘omnibus’ proposals to revise European sustainability legislation 
while also helping firms to reflect on their governance structures in line with climate needs.

1   |   Introduction

Global climate change mitigation efforts have become in-
creasingly urgent, exerting substantial pressure on firms to 
account for and reduce their carbon emissions and strengthen 
their carbon reporting quality (Block et  al.  2024; Qian and 
Schaltegger  2017). Meanwhile, the literature on carbon and 
environmental outcomes is facing significant challenges to 

differentiate between symbolic and substantive efforts, re-
ferred to as ‘climate talk and walk’ (Bingler et al. 2024; Coen 
et al. 2022; Herman et al. 2024; Morrison et al. 2024). In line 
with previous research, we define climate talk as merely sym-
bolic climate efforts focusing on climate-related communi-
cations, whereas climate walk indicates substantive efforts 
based on fundamental improvements in climate-related per-
formance. The notion of climate talk and walk thus implies 
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that there is a continuum of climate efforts that can be divided 
into symbolic and substantive sets of actions. Among others, 
symbolic climate efforts include the (voluntary) disclosure 
of carbon information or signalling the intention to reduce 
emissions through carbon targets. These represent commu-
nicative acts not directly representative of any substantive 
underlying efforts to reduce emissions (Bingler et  al.  2024; 
Dahlmann 2024), which is why we consider these as climate 
talk throughout our analysis. In contrast, beyond mere sym-
bolism, firms may prioritize fundamental improvements in 
climate-related performance. This includes efforts to align 
their climate objectives with the wider implications of climate 
science as well as subsequently following up on their com-
mitments to reduce emissions (Ben-Amar et al. 2024; Bendig 
et al. 2023; Ioannou et al. 2016). We refer to these substantive 
climate efforts as climate walk throughout our study.

The role of the board of directors in aligning corporate objec-
tives with stakeholder demands to improve carbon outputs has 
attracted considerable attention (Dyck et al. 2023; Michelon and 
Parbonetti 2012; Velte 2024a). As an important aspect of board 
composition, the impact of board gender diversity (BGD) has 
been widely addressed in academic research. Previous stud-
ies document a positive relationship between BGD and corpo-
rate carbon performance and reporting (Konadu et  al.  2022; 
Kordsachia et al. 2023; Nimer et al. 2024; Velte 2025). However, 
although gender-diverse boards are frequently associated with 
superior carbon outcomes, studies also raise questions as to 
what extent gender-diverse boards catalyse substantive climate 
action beyond merely symbolic improvements (Ghitti et al. 2024; 
Haque 2017; Taglialatela et al. 2024). Accordingly, Taglialatela 
et al. (2024) find that higher levels of BGD are linked to a more 
pronounced focus on green communications vis-á-vis imple-
mentation, that is, talk is being prioritized over walk. Similarly, 
although gender-diverse boards tend to favour more carbon re-
duction initiatives, this may not lead to actual emission reduc-
tions (Haque 2017).

Thus, although the BGD–carbon link is generally well estab-
lished in the literature, several research gaps can be identified. 
For instance, it remains unclear to what extent female directors 
contribute to the formalization of decarbonization strategies by 
means of setting decarbonization targets and what role they sub-
sequently play in meeting these commitments. To the best of our 
knowledge, no prior study has analysed the role of female board 
members in the process of setting, validating and finally achiev-
ing decarbonization targets as a new means to distinguish be-
tween climate talk and walk.

Besides the board of directors, differences in the ownership 
structure are found to affect firms' climate change strategies 
(Velte 2024a). In this regard, family ownership (FO) is of high 
significance, with 32% of all publicly listed firms in Europe being 
identified as family firms (Gregorič et al. 2022). Family owners, 
as presumably long-term-oriented, are expected to follow idio-
syncratic sustainability motives, yet mixed results prevail within 
empirical research (Kavadis and Thomsen  2023; Lorenzen 
et al. 2024; Miroshnychenko et al. 2022). Emphasizing the need 
to differentiate between symbolic and substantive environ-
mental efforts in the family business domain, Miroshnychenko 
et al. (2022, 80) call for more research to disentangle the ‘(mis) 

alignment between environmental operational practices and 
environmental communications’. In this regard, no prior study, 
as far as we are aware, has directly addressed the relationship 
between family involvement and climate talk and walk. Initial 
results tend to suggest that family firms may favour implemen-
tation over communication, because they engage less in public 
displays of their commitments despite better or at least equal 
carbon performance and may, therefore, be less inclined to gre-
enwash (Borsuk et al. 2024; Dyck et al. 2024; Kim et al. 2017). 
However, these results do not seem to hold among European 
publicly listed firms (Dyck et  al.  2024; Lorenzen et  al.  2024), 
which is our research context.

The interaction between the board of directors and ownership 
structure may help to further explain the individual and joint 
effects of BGD and FO on corporate climate strategies. Early 
studies have started to assess the specific interactions of BGD 
and FO to explain environmental reporting as well as perfor-
mance outcomes, but the results remain ambiguous (Borsuk 
et al. 2024; Cordeiro et al. 2020; Maggi et al. 2023). This perspec-
tive is particularly promising to derive novel insights because 
BGD and FO are being discussed as potentially competing cor-
porate governance mechanisms concerning environmental out-
comes (Campopiano et al. 2019; Dyck et al. 2023; Fan et al. 2023; 
Farooq et al. 2023).

Overall, the mixed findings in previous literature indicate that 
there is significant untapped potential to understand climate 
talk and walk strategies within the European capital market. 
Following previous calls for research, we therefore aim to an-
swer the research question of how BGD and FO affect corporate 
climate action, and whether BGD and FO influence climate talk 
and walk differently.

The European capital market is a particularly apposite setting to 
explore this topic, given that the European regulatory landscape 
strongly emphasizes climate legislation as well as gender equal-
ity in corporate governance. The goal of the ambitious EU Green 
Deal project and its related sustainable finance, reporting and 
corporate governance regulations is to achieve a climate-neutral 
economy by 2050. The dominant role of climate change can also 
be attributed to precise carbon reporting duties in line with the 
Corporate Sustainability Reporting Directive (CSRD), the EU 
Taxonomy Regulation and the Corporate Sustainability Due 
Diligence Directive (CSDDD), as well as the directive on man-
datory female quotas on the board of directors in listed firms. 
These regulations are currently being discussed controversially, 
as the EU Commission plans to implement an ‘omnibus’ law 
to strengthen their linkages. Moreover, the particular context 
of our sample provides fertile ground to investigate the role 
of family owners in climate-related business decisions among 
European firms. On the one hand, family businesses represent 
a large fraction of all firms in the region, both in terms of eco-
nomic output and carbon emissions (Botero et al. 2015; Gregorič 
et al. 2022). On the other hand, family owners, as key decision 
makers in many European firms, are uniquely positioned to 
boost (or slow down) the green transformation of the European 
economy, which has been under-researched to date.

Our paper contributes to the sustainability (carbon), corporate 
governance and family business literature in several ways. 
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First, our results shed light on the complex interplay between 
symbolic and substantive climate efforts, widely regarded as a 
key challenge within extant research. Second, besides the high 
practical relevance of achieving global decarbonization targets, 
our results further contribute to the academic discourse on gre-
enwashing by providing quantifiable evidence on the extent to 
which firms follow up on their decarbonization commitments. 
Third, our findings support prior evidence that indicates that 
BGD and FO may be regarded as competing corporate gover-
nance mechanisms in terms of their influence on corporate cli-
mate strategies.

The rest of this paper is structured as follows. In Section 2, we 
summarize the findings of previous research and derive our hy-
potheses from a legitimacy theory perspective. In Section 3, we 
introduce the underlying data and method, before presenting 
the empirical results in Section 4. In Section 5, we discuss the 
results, including their robustness and limitations. In Section 6, 
we present our conclusions.

2   |   Theory, Literature Review and Hypotheses

2.1   |   Legitimacy Theory as Our Main Framework

Legitimacy theory has been identified as the most prevalent 
theoretical lens to explain the BGD–carbon relationship and 
is widely established in the literature, also in the family firm 
context (Nuber and Velte 2021; Panwar et al. 2014; Richards 
et  al.  2017). Legitimacy is defined as a ‘generalized percep-
tion or assumption that the actions of an entity are desirable, 
proper, or appropriate within some socially constructed sys-
tem of norms, values, beliefs, and definitions’ (Suchman 1995, 
574), implying that organizations exist as part of broader so-
cial systems in which they gain legitimacy by aligning organi-
zational interests with the expectations of the superordinate 
social system as part of an ongoing social contract (Dowling 
and Pfeffer 1975; Shocker and Sethi 1973). With the increas-
ing urgency of climate change, stakeholder expectations are 
evolving from a reporting perspective focused on measuring 
and disclosing carbon emissions (Deegan  2002) towards the 
underlying carbon performance as a means to gain legitimacy 
(Qian and Schaltegger 2017).

From a legitimacy theory perspective, enhancing sustainable 
board dynamics to improve carbon reporting and performance 
should align organizational activities with societal expectations 
and ultimately favour firm legitimacy (Khatri 2024; Nuber and 
Velte 2021; Suchman 1995). Sustainable board composition, such 
as gender diversity among directors, affects its monitoring abil-
ity and thereby impacts carbon efforts (de Villiers et al. 2011).

BGD plays an important role in the process of gaining and 
maintaining legitimacy concerning climate outcomes, as fe-
male directors are more sensitive to environmental harm due 
to gender-specific socialization, which emphasizes altruism, be-
nevolence and universalism (Glass et al. 2016; Liu 2018; Nadeem 
et  al.  2020). Given their greater sensitivity for environmental 
impact, gender-diverse boards are regarded as more likely to 
respond adequately to environmental stakeholder interests, 
thereby presumably favouring legitimacy-seeking strategies.

However, the consequences of BGD for different types of 
legitimacy-seeking strategies may vary, with important im-
plications for climate talk and walk. Based on Suchman's dis-
tinction between moral and pragmatic legitimacy, Taglialatela 
et al. (2024, 2894) argue that ‘a higher proportion of women on 
the board could spur moral legitimacy seeking strategies that 
consist of increasing participation in public discourse proxied 
by more communication efforts’. According to Suchman (1995), 
although moral legitimacy is contingent on a normative evalu-
ation of the organization's activities based on the audience's so-
cially constructed value system, pragmatic legitimacy rests on 
the self-interested calculations of an organization's audiences, 
rendering the latter more transactional in nature.

Based on this distinction, Taglialatela et  al.  (2024) suggest 
that gender-diverse boards are more likely to adopt environ-
mental strategies that focus on green communications (moral 
legitimacy-seeking) compared with environmental strate-
gies that focus on implementing green practices (pragmatic 
legitimacy-seeking). Following their reasoning, we consider 
firms with more gender-diverse boards as more likely to engage 
in symbolic climate efforts that focus on climate-related com-
munications such as climate talk (e.g., voluntary disclosure of 
carbon emissions). However, we do not anticipate increased 
BGD to significantly affect substantive climate efforts based 
on fundamental improvements in climate-related performance 
such as climate walk (e.g., meeting emission reduction targets).

Although the existing literature provides a very solid theoreti-
cal basis to build upon, there are several ways in which a dis-
tinct focus on climate talk and walk is warranted, going beyond 
previous research with a focus on environmental aspects more 
broadly. First and foremost, this relates to the predominant role 
of climate issues within the EU Green Deal project and its re-
lated regulations, drawing significant public attention to corpo-
rate climate transformation. Consequently, this raises the stakes 
for firms to either emphasize (or conceal) their climate progress. 
Within the EU taxonomy's six environmental objectives, climate 
change mitigation represents the most quantifiable and argu-
ably also the most regulated objective (Velte 2024b). In contrast, 
other taxonomy objectives address the protection of marine re-
sources, the transition to a circular economy and the protection 
of biodiversity, all of which are less specifically operational-
ized within the taxonomy regulation. Moreover, the European 
Sustainability Reporting Standards (ESRS) include a detailed 
standard on climate change (ESRS E1). Therefore, the growing 
regulatory pressure on climate actions aggravates firms' incen-
tives to engage in symbolic climate efforts to maintain a legiti-
mate stance. In other words, as climate issues tend to imply the 
most pressing legitimacy threats, a detailed analysis of symbolic 
and substantive climate efforts is warranted.

This notion is further reinforced by the diverse range of en-
vironmental outcomes studied in prior research, which may 
prove as too inclusive to allow for differentiated inference 
(Miroshnychenko et al. 2022). In fact, environmental perfor-
mance is generally regarded as a multidimensional construct 
that needs to be decomposed into its specific dimensions 
(Endrikat et al. 2014). For instance, Taglialatela et al. (2024) 
covered a wide range of environmental aspects across the 
domains of pollution prevention (incl. carbon emissions), 
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supply chain management, product development, corporate 
governance aspects such as sustainability board committees, 
the firm's UN global compact signatory status or CSR assur-
ance, among others. Yet, to distinguish between symbolic and 
substantive efforts, the ability to measure and quantify them 
more narrowly constitutes an important precondition. Our 
research setting concerning climate talk and walk provides 
a unique opportunity to differentiate between symbolic and 
substantive climate efforts. Namely, the inherent link between 
carbon reporting, the formalization of decarbonization objec-
tives through targets and their subsequent achievement offer 
a unique setting to distinguish between symbolic/substantive 
climate efforts beyond previous studies.

2.2   |   The Impact of BGD on Climate Talk and Walk

In the previous section, we have argued, from a legitimacy per-
spective, that gender-diverse boards are likely to respond ade-
quately to environmental stakeholder interests. Yet, based on the 
distinction of moral and pragmatic legitimacy (Suchman 1995), 
we have further applied and extended the reasoning of 
Taglialatela et  al.  (2024) to theorize that more gender-diverse 
boards may emphasize specific legitimacy-seeking strategies to 
different extents. Accordingly, we consider BGD to be associated 
with a focus on climate talk (moral legitimacy-seeking) rather 
than climate walk (pragmatic legitimacy-seeking). Building 
upon these considerations, below, we further review recent em-
pirical findings concerning the BGD–carbon link to substanti-
ate our hypotheses.

Prior research on the impact of BGD on carbon reporting and 
performance has increased in recent years. In terms of carbon 
reporting, prior research finds that BGD is positively associated 
with the (voluntary) disclosure of carbon information, demon-
strating the board's ability to effectively respond to stakeholder 
calls for climate reporting (Caby et  al.  2024; Park et  al.  2023; 
Taglialatela et al. 2024). Furthermore, not only the existence of 
carbon reporting but also the quality of the disclosed carbon in-
formation is affected positively, indicating that BGD is linked 
to higher carbon reporting quality (García-Sánchez et al. 2025; 
Houqe and Khan 2023; Nimer et al. 2024). Although most evi-
dence is drawn from non-European settings, a positive link be-
tween BGD and carbon reporting is also supported for European 
firms (Jizi 2017; Taglialatela et al. 2024; Tingbani et al. 2020). 
The positive effect of BGD is particularly prevalent among cor-
porate boards in which female directors represent a critical 
mass, stressing a substantive use of sustainable boards (Gavana 
et al. 2024; Nuber and Velte 2021).

Regarding carbon performance, similar findings concerning the 
positive effect of BGD can be observed. BGD is associated with 
higher carbon performance, both in terms of absolute emissions 
(García Martín and Herrero 2020; Issa and In'airat 2024; Konadu 
et al. 2022; Kordsachia et al. 2023; Kreuzer and Priberny 2022; 
Kyaw et al. 2022; Marchini et al. 2022; Muktadir-Al-Mukit and 
Bhaiyat 2024; Oyewo 2023; Valls Martínez et al. 2022) and emis-
sions intensity (Altunbas et al. 2022; Benlemlih and Yavaş 2024; 
Elsayih et al. 2021; Kordsachia et al. 2023; Lu and Wang 2021; 
Nuber and Velte  2021; Rjiba and Thavaharan  2022; Toukabri 
and Jilani 2023).

As an important intermediate mechanism translating environ-
mental ambition into quantifiable goals, recent studies have 
also started to assess the influence of BGD on emission reduc-
tion targets. Nimer et al. (2024) found that BGD is positively as-
sociated with the establishment of emission reduction targets. 
However, decarbonization targets and their potential to distin-
guish between symbolic and substantive climate efforts have 
thus far been underexplored. To the best of our knowledge, the 
relationship between BGD and the respective achievement on a 
target-level has not been studied before, similar to the approach 
of Ioannou et al. (2016). Moreover, the properties of these emis-
sions targets, such as validation by the science-based targets 
initiative (SBTi) as an external quality signal regarding align-
ment with the Paris agreement, have not been explored in depth 
(Bendig et al. 2023).

Despite the abundant evidence of a positive BGD–carbon re-
lationship, a growing number of studies raise questions as to 
what extent BGD actually catalyses substantive climate-related 
improvements compared with merely symbolic climate action 
(Ghitti et al. 2024; Haque 2017; Taglialatela et al. 2024). Although 
prior research documents that BGD is linked to more carbon re-
duction initiatives or better reporting, this may not materialize 
in the form of actual emission reductions (Cordova et al. 2021; 
Haque  2017; Narsa Goud  2022). As such, Haque  (2017) stated 
that although gender-diverse boards are more likely to engage 
in carbon reduction initiatives (process-oriented carbon per-
formance), they do not achieve actual improvements in carbon 
performance. In the same vein, Taglialatela et al. (2024) found 
that BGD is associated with a preponderance of green commu-
nication over implementation.

Based on legitimacy theory (moral vs. pragmatic legitimacy-
seeking; see Section  2.1) and empirical research emphasizing 
that BGD may favour symbolic over substantive climate efforts, 
we assume that firms with more gender-diverse boards engage 
more in (symbolic) climate talk but do not engage more in (sub-
stantive) climate walk, as indicated in Hypothesis 1.

Hypothesis 1.  BGD increases climate talk but not climate 
walk.

2.3   |   The Impact of FO on Climate Talk and Walk

From a legitimacy perspective, prior research argues that family 
firms are expected to be more concerned about their reputation 
and therefore put a particular emphasis on maintaining their le-
gitimacy (Brunelli et al. 2024; Ma 2023; Maughan 2023). Thus, 
for the owning families whose image and reputation are tied 
to the business, the pursuit of legitimacy in general tends to be 
an important issue (Bammens and Hünermund 2020; Sageder 
et al. 2018). However, to gain legitimacy, family firms may pri-
oritize engaging in other areas of corporate social responsibil-
ity beyond environmental matters. Namely, family firms have 
been found to favour social over environmental aspects, for 
example, in terms of strong social ties with their local commu-
nities (Herrero et  al.  2024; Kim et  al.  2024; Miroshnychenko 
et  al.  2024), while also focusing more strongly on closer (in-
ternal) stakeholder groups (Block et  al.  2024; Rivera-Franco 
et al. 2024).
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In this regard, applying the concept of moral versus pragmatic 
legitimacy (Suchman  1995; Taglialatela et  al.  2024) to the re-
lationship between FO and climate talk and walk adds new 
insights to the debate on the symbolic versus substantive cli-
mate strategies among family firms. Considering the case of 
voluntary sustainability certifications as a communicative act, 
Richards et al. (2017) theorize that family firms predominantly 
derive moral legitimacy from well-established close relation-
ships with stakeholders in the ‘domestic world’, reducing the 
need to communicate their sustainable practices more widely 
(Baumann-Pauly et al. 2013). Thus, Richards et al.  (2017) sug-
gest that family firms that frequently enjoy considerable trust 
in their communities are likely to believe that their family leg-
acy and reputation guarantee sufficient legitimacy, diminishing 
their desire to engage in sustainability-related communications.

Extending this notion, we propose that family firms are less 
likely to seek moral legitimacy through symbolic climate-related 
communications, for example, voluntary emissions disclosure. 
We anticipate that family firms, having more concentrated 
shareholdings and dominant family owners, answer to a smaller 
investor base compared with firms with dispersed ownership. 
Consequently, family firms should be less dependent on gaining 
external legitimacy by engaging in climate talk.

At the same time, the ‘domestic world’ metaphor as a source for 
legitimacy in family firms described by Richards et  al.  (2017) 
implies a stronger focus on more proximate stakeholder groups, 
based on nonanonymous personal relationships, being nego-
tiated at a local level between directly involved parties. This 
strongly resembles the pragmatic legitimacy construct intro-
duced by Suchman  (1995), in which firms gain legitimacy by 
more directly addressing the needs of self-interested stakehold-
ers, such as customers or suppliers (Taglialatela et  al.  2024), 
thereby following a more transactional give-and-take logic of 
legitimacy compared with moral legitimacy. Thus, contrary to 
their supposed under-engagement in symbolic climate talk, we 
consider family firms to be as likely as nonfamily firms to en-
gage in substantive climate-related efforts (climate walk). We 
therefore argue that to protect their reputation in the ‘domestic 
world’, family firms seek to satisfy measurable demands of their 
direct audiences, for example, in the form of realized carbon 
emission reductions.

Empirically, in terms of carbon reporting, Terlaak et al.  (2018) 
documented a non-linear effect of FO on carbon reporting, with 
negative consequences for moderate levels of FO, turning posi-
tive for absolute majority ownership. Qosasi et al. (2022) found 
a positive relationship between FO and carbon reporting, espe-
cially when the controlling family is involved in management.

In terms of carbon performance, Borsuk et  al.  (2024) found a 
positive effect of family involvement on carbon performance. 
Dyck et al. (2024) stressed that family-controlled firms exhibit 
equal carbon performance and even outperform nonfamily 
firms in countries with weak climate regulation. According to 
Gómez-Mejía et al. (2025), family firms under the EU emission 
trading system, most of which are private firms, pollute less. 
Earlier studies have also addressed pollution and its toxicity, 
such as the seminal work of Berrone et al. (2010) showing that 
US family firms pollute less. Oussii and Jeriji  (2024) further 

identified a negative moderating effect of FO for the BGD–car-
bon performance relationship. Apart from the studies of Borsuk 
et al. (2024), Gómez-Mejía et al. (2025) and Dyck et al. (2024), 
the prior evidence on the family firm–carbon relationship is 
largely drawn from single-country designs with relatively small 
samples, such as South Korea, Indonesia and Italy.

Addressing differences in symbolic and substantive decarbon-
ization strategies, Block et  al.  (2024, 14) found that ‘family-
owned firms seem to be less attentive than nonfamily-owned 
firms toward external stakeholder pressures’. Previous research 
showed that family-owned firms tend to engage less strongly in 
climate talk—that is, different communicative efforts of a sym-
bolic nature—while engaging at least equally in climate walk. 
More specifically, family firms are found to engage less in pub-
lic displays of their commitments despite better or at least equal 
carbon performance (Borsuk et al. 2024; Dyck et al. 2024). As 
such, ‘family firms tackle carbon emissions with actions and are 
simply not interested in producing formal policy statements or 
engaging in “box-checking”’ (Dyck et al. 2024, 27), indicating 
that while polluting less, family firms also communicate less 
about it (Borsuk et al. 2024).

Similarly, family firms are found to connect environmental 
attention with subsequent action, thereby being less likely 
to greenwash (Kim et  al.  2017). However, these results are 
subject to several contingencies, questioning their validity 
among European publicly listed firms. Namely, the results 
may not apply to European countries, publicly listed firms and 
ownership-based family firm definitions (Dyck et  al.  2024; 
Lorenzen et al. 2024).

Because the FO–carbon link has attracted comparably little 
research to date, we further contextualize the findings with 
evidence on environmental reporting and performance more 
broadly, of which carbon issues represent only one subpillar. 
In terms of environmental reporting, Maggi et al. (2023) and Ma 
et al. (2022) stressed a negative effect of FO, which is mitigated 
by a critical mass of female board members or family board 
chairs. Arena and Michelon  (2018) indicated that strong fam-
ily control and influence is associated with less environmental 
disclosure, whereas a strong family identity is linked to higher 
environmental disclosure. Likewise, Cabeza-García et al. (2017) 
found negative consequences of family involvement for sustain-
ability disclosure more widely. In terms of environmental perfor-
mance, recent meta-analyses stressed mixed results (Lorenzen 
et  al.  2024; Miroshnychenko et  al.  2022). On the one hand, 
family businesses exhibit slightly worse environmental perfor-
mance (Miroshnychenko et al. 2022). On the other hand, family 
firms are found to not differ from nonfamily firms, even per-
forming better when it comes to their environmental footprint 
(Lorenzen et al. 2024).

Overall, considering the moral versus pragmatic legitimacy 
perspective as well as the recent empirical evidence in favour 
of family firms potentially prioritizing implementation over 
communication, we consider FO to be negatively related with 
climate talk, yet having no noticeable effect on climate walk.

Hypothesis 2.  FO decreases climate talk but not climate 
walk.
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2.4   |   FO as a Moderator of the Relationship Between 
Female Board Directors and Climate Talk and Walk

Considering the different preferences of family-owned versus 
nonfamily-owned firms to gain and maintain legitimacy, we hy-
pothesize that FO (pragmatic legitimacy seeking) may mitigate 
or even counteract the positive impact of higher BGD (moral le-
gitimacy seeking), especially when it comes to climate-related 
communications. Although board oversight is an important 
mechanism to limit poor environmental conduct, family firm 
boards may be dominated by family members whose fam-
ily or economic priorities exceed environmental concerns 
(Galbreath 2017; Miroshnychenko et al. 2024).

Several recent studies have addressed the specific interaction be-
tween BGD and FO, indicating that BGD enhances environmen-
tal reporting and performance, whereas FO tends to inhibit this 
relationship, suggesting a potential negative moderating effect. 
Maggi et al. (2023) and Dyck et al. (2023) found a positive effect 
of BGD towards environmental disclosure and performance, 
which is reduced (but not fully offset) by family control. The 
adverse consequences are particularly prevalent in firms with 
strong family control (Arena and Michelon 2018). Reinforcing 
the negative perspective, the broader sustainability reporting 
literature shows that although BGD promotes it, the positive 
influence is constrained by family involvement: Stronger in-
volvement of the family in the business is associated with a dys-
functional view in which boards reinforce family interests at the 
expense of sustainability reporting (El Ghoul et al. 2016; Farooq 
et al. 2023; Oh et al. 2019).

A potential mechanism explaining the hypothesized negative 
moderating effect of FO on the BGD–carbon relationship lies 
in lower levels of independence among female family board 
members (Ali Gull et al. 2023; Biswas et al. 2022; Campopiano 
et  al.  2019; Fan et  al.  2023; Gavana et  al.  2024; Ghaleb 
et al. 2024; Rodríguez-Ariza et al. 2017; Wang et al. 2023; Yu 
et al. 2021). Applying these rationales and findings to our cli-
mate talk and walk setting, we hypothesize that FO negatively 
moderates the relationship between BGD and climate talk 
and walk.

Hypothesis 3.  FO negatively moderates the relationship be-
tween BGD and climate talk and walk.

Figure 1 summarizes our conceptual model.

3   |   Data and Method

3.1   |   Sample

The dataset is compiled from three sources. First, our sample in-
corporates all European publicly listed firms invited to participate 
in the CDP (formerly known as the Carbon Disclosure Project) 
survey between 2010 and 2021, including nonrespondents. We 
focus on the European capital market since extant research has 
mostly addressed US samples (e.g., Berrone et al. 2010; Block and 
Wagner 2014; Cordeiro et al. 2020), whereas the scarce evidence 
concerning Europe remains ambiguous (Dyck et  al.  2024). Our 
focus can be further justified by the EU Green Deal project and 
the major goal to reach a climate-neutral economy by 2050, lead-
ing to the necessity of successful corporate carbon transformation. 
Our specific sampling period and the European context allow us 
to capture a timeline of relevant decarbonization efforts among 
European firms after the financial crisis of 2008–2009, with a 
substantial uptake of voluntary emissions disclosure. With our 
observation period between 2010 and 2021, we specifically focus 
on the time prior to the introduction of the EU CSRD and the EU 
BGD Directive in 2022. Thus, our sampling period ensures a ho-
mogeneous regulatory environment, as these legislative changes 
entail significant consequences for our model variables, both the 
dependent and independent ones. Second, financial and ESG data 
from Refinitiv are matched to the CDP sample firms. Third, global 
ultimate ownership information is drawn from the Bureau van 
Dijk Orbis Europe database, which is widely used in similar stud-
ies (Block et al. 2024; Meier and Schier 2021; Requejo et al. 2018). 
The sample collection process is summarized in Table 1.

The total number of publicly listed CDP firms (respondents and 
nonrespondents) remains stable over time. Similar to other stud-
ies, we exclude financial service firms (Haque 2017; Nuber and 
Velte 2021). Furthermore, to clean the dataset, we drop observa-
tions from firms that are missing in any of the three databases 
(Orbis Europe, Refinitiv, CDP). The implied data loss decreases 
over time with improving carbon reporting quality. Overall, this 
results in an unbalanced panel of 1387 firms (9597 firm-year 
observations).

The composition of the sample across countries and industries 
is presented in Table 2. The country with the highest number of 
firms is the United Kingdom, followed by Germany, France and 
Switzerland. Regarding the sample's industry structure, man-
ufacturing firms are predominant, followed by other energy-
intensive industries including mining, utilities, transportation 
and real estate. Thus, apart from information technology, the 
sample is composed of many firms from heavy industries with 
high emission intensity.

3.2   |   Variables

3.2.1   |   Dependent Variables

To study the effect of BGD and FO on climate talk and walk, 
we consider different aspects of the firms' climate actions. We 
address increasingly selective measures of climate action across 
different levels, from the mere reporting of carbon emissions, 
to setting emission reduction targets, to achieving these targets, FIGURE 1    |    Overview of hypotheses.
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thus allowing us to differentiate between climate talk and walk. 
Specifically, we consider five items (see Appendix A for a full 
description). First, we consider participation in the CDP sur-
vey, which is widely used in similar studies as a dummy vari-
able concerning the voluntary disclosure of carbon emissions 
(Ben-Amar et al. 2017; Caby et al. 2024). Second, we consider 
the subsequent publication of the CDP survey data, which rep-
resents a standalone decision irrespective of CDP participation 
(Ott et  al.  2017). Third, we analyse whether a firm has set an 
emission reduction target, which has been used in prior studies 
of firms' decarbonization objectives (Nimer et al. 2024).

These three variables (participation, publication and target) relate 
to the disclosure of carbon information or the intention to reduce 
carbon emissions and, thus, represent communicative efforts that 
are not representative of any substantive underlying efforts to re-
duce emissions. Although target setting implies a public commit-
ment to reduce emissions (Borsuk et al. 2024), prior research shows 
that targets may be used as a tool to gain superficial legitimacy 
without following up on these commitments (Dahlmann 2024). 
Therefore, we consider these three items as part of our climate talk 
variable, representing symbolic climate actions.

As increasingly substantive climate actions and, hence, part 
of our climate walk variable, we consider science-based targets 
(SBTs) and the adherence to these targets. SBTs are emission 
reduction targets that are validated externally by the SBTi and 
are regarded as significantly more challenging compared with 
prevailing emission reduction targets due to their alignment 
with climate science (Ben-Amar et al. 2024; Bendig et al. 2023; 
Dahlmann 2024; Mateo-Márquez et al. 2025).

Finally, as the fifth and most substantive climate action mea-
sure, we incorporate the adherence to targets. Aside from the ap-
plication in Ioannou et al. (2016), the adherence to targets is not 
yet widely used in the literature but holds significant potential 
to differentiate between climate talk and walk. Decarbonization 
targets exhibit substantial complexity along several dimensions, 
including their extent, form and time horizon (Bendig et al. 2023; 
Dahlmann et al. 2019). To accommodate different emission re-
duction targets in our analysis, we introduce the variable adher-
ence, which is computed for each firm-year based on the delta 
between time passed for a given target and the (partial or full) 
achievement of this target. We draw from a pool of 14,362 data 
points of firm-year targets to calculate the adherence variable. 
Our approach is in line with Ioannou et al. (2016), except that 
we also incorporate ongoing targets, allowing us to consider a 

larger number of targets, and also reflect the ‘work-in-progress’ 
nature of firms' climate transitions. The targets in our sample 
have an average duration of 9.68 years, measured from start 
to target year. Overall, 25.41% of all targets are fully elapsed, 
whereas 74.59% are ongoing targets. On average, 66.70% of all 
targets are being met successfully (or are on track to do so), a 
ratio that is relatively stable across industries. A full description 
of the respective variable definitions, as well as a breakdown of 
the target-level data, can be found in Appendices A and B.

Generally, there are several barriers to target comparability, for 
example, differences in emission scopes, partial exclusion of cer-
tain emission subcategories or varying target duration and base-
line years (Dahlmann 2024). To overcome these challenges and 
account for the diversity in emission reduction targets, adherence 
is introduced as a relative measure of progress made against a 
given target. This variable captures in relative terms to what extent 
firms achieve their committed decarbonization targets, contingent 
on each target's inherent characteristics. Thereby, we can address 
a considerably larger sample of targets compared with previous 
analyses, increasing the robustness of our results significantly.

In turn, this approach raises the need to also address the level of 
target ambition in our analysis to not penalize more ambitious 
(harder-to-achieve) targets vis-á-vis less ambitious ones. We ac-
count for this by using science-based targets as a proxy for target 
ambition (Ben-Amar et al. 2024; Bendig et al. 2023).

Finally, by also including ongoing targets and evaluating their 
partial achievement, our analysis builds on the assumption of 
time-proportional emission reduction pathways. Generally, 
firms that are behind schedule to meet a given target could 
in theory be able to catch up in later years. Yet, absent a more 
comprehensive strategic rationale (e.g., anticipated non-linear 
technological advancements), planning for disproportionate 
reductions at the end of the target period may itself decelerate 
decarbonization efforts, especially if expectations of more exten-
sive emission reductions do not materialize towards the target's 
final year (Dahlmann 2024; Malen 2022).

3.2.2   |   Independent Variables

As the model's two main independent variables, we employ BGD 
(BGD) and FO (famown). To operationalize BGD, we use the per-
centage of female board members, which is widely used in sim-
ilar studies (Caby et  al.  2024; Houqe and Khan  2023; Lemma 

TABLE 1    |    Sample collection.

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Publicly listed CDP firms from 
Europe

2938 2960 2994 2997 3000 2959 2924 2873 2825 2746 2660 2559

less

Financial service firms 536 539 554 557 547 541 532 521 516 505 493 481

Firms with missing values in 
CDP, Refinitiv or Orbis database

1812 1808 1815 1809 1800 1714 1678 1573 1266 1127 971 1143

Final sample 590 613 625 631 653 704 714 779 1043 1114 1196 935
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et  al.  2023; Nimer et  al.  2024). Considering the time needed to 
implement climate-related policies, we use lagged values of the 
independent variables (t − 1); lagging the variables, along with our 
robustness tests, allows us to identify causal relationships (Zhang 
et al. 2022). Besides the ratio of female board members, we also use 
the Blau index (blau_index) as an alternative measure of BGD in 
our robustness tests (Maggi et al. 2023).

To operationalize FO, we use a dummy variable indicating 
whether the firm is owned by ‘one or more named individuals or 
families’ at the global ultimate ownership level. Similar to other 
family business studies, in our main analysis, we use the 25.01% 
threshold (Requejo et al. 2018). The global ultimate ownership 
data is only available for one time period, implying stability over 
time. This is common practice in other studies (Ali et al. 2007; 
Brune et  al.  2019a) as FO is regarded as relatively persistent, 
with little variation over shorter time periods, partly due to the 
long transgenerational time horizon of family owners. However, 
we also test lower FO thresholds used in other studies, namely, 
more than 5% or 10% of FO, respectively. To complement our 
main FO variable and to address some data limitations, these are 
computed at the direct shareholders level rather than the global 
ultimate ownership level ( famown_direct). In our robustness 
tests, we furthermore analyse family management ( fam_mgmt), 
which enables us to capture whether the family owners are di-
rectly involved in the firm's management. A detailed overview of 
all variables can be found in Appendix A.

3.2.3   |   Control Variables

Similar to previous related studies (Borsuk et  al.  2024; Döring 
et  al.  2023), we control for firm financial characteristics such 
as profitability (roa) and firm size (size) as measured by the 

TABLE 2    |    Sample composition by country and industry.

Panel A: By country Number Percent

Austria 189 1.97

Belgium 258 2.69

Cyprus 1 0.01

Czech Republic 12 0.13

Denmark 271 2.82

Finland 339 3.53

France 1027 10.70

Germany 1047 10.91

Greece 87 0.91

Hungary 41 0.43

Iceland 4 0.04

Ireland 267 2.78

Italy 113 1.18

Luxembourg 84 0.88

Malta 7 0.07

Netherlands 300 3.13

Norway 269 2.80

Poland 251 2.62

Portugal 60 0.63

Romania 2 0.02

Russia 254 2.65

Slovenia 6 0.06

Spain 324 3.38

Sweden 592 6.17

Switzerland 781 8.14

Turkey 96 1.00

United Kingdom 2915 30.37

Total 9597 100.00

Panel B: By industry (NAICS 
sector) Number Percent

Accommodation and Food Services 179 1.87

Admin. Support, Waste Mgmt. and 
Remediation Services

284 2.96

Agriculture, Forestry, Fishing and 
Hunting

45 0.47

Arts, Entertainment and Recreation 108 1.13

Construction 433 4.51

Educational Services 6 0.06

Health Care and Social Assistance 73 0.76

(Continues)

Panel B: By industry (NAICS 
sector) Number Percent

Information 860 8.96

Management of Companies and 
Enterprises

4 0.04

Manufacturing 3812 39.72

Mining, Quarrying and Oil and Gas 
Extraction

564 5.88

Other Services (except Public 
Administration)

51 0.53

Professional, Scientific and Technical 
Services

653 6.80

Real Estate and Rental and Leasing 732 7.63

Retail Trade 642 6.69

Transportation and Warehousing 439 4.57

Utilities 474 4.94

Wholesale Trade 238 2.48

Total 9597 100.00

TABLE 2    |    (Continued)
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logarithm of total assets. More profitable and larger firms are 
expected to devote more resources to climate-related initiatives, 
such as carbon reporting (Baumann-Pauly et  al.  2013; Wickert 
et  al.  2016). As corporate governance-related controls, we con-
sider board independence (independence), board size (B_size), the 
number of board members' affiliations (B_affiliation) and board 
members with specific skills (B_skills), in line with prior research 
(Haque 2017; de Villiers et al. 2011). We also include complemen-
tary sustainable board governance variables beyond BGD that 
are found to positively affect carbon reporting and performance 
(Velte 2025), namely, sustainability-related management com-
pensation (incentive) and the existence of a sustainability board 
committee (CSR_comm). As an inverse measure of blockholder 
effects (Fattoum-Guedri et al. 2018), we include the percentage 
of shares in free float ( float). Furthermore, we control for total 
emission intensity (emissions) to account for differences in high- 
versus low-emitting firms, in line with recent discussions in the 
literature in favour of emission intensity (Aswani et  al.  2024). 
Higher emissions expose firms to greater carbon risks, poten-
tially leading to an increased focus in managing their emissions 
but also greater incentives to potentially conceal their environ-
mental harm (Asafu-Adjaye and Mahadevan  2013; Littlewood 
et al. 2018). Finally, we include firm age (ln_age) as an additional 
control, which may serve as a proxy for generational effects 
among family firms (Richards et al. 2017). In line with common 
practice, we have treated outliers by winsorizing values at the 1st 
and 99th percentiles to avoid distortion in our estimates.

3.3   |   Model

We run several random-effects panel data models, all of which 
include year- and industry-fixed effects. Methodologically, 
given that FO is time-constant in our sample, we need to rely on 
random-effects estimators, similar to Brune et al. (2019b); fixed-
effects estimators cannot be used in our setting. More specifically, 
it is not possible to estimate the effects of time-invariant variables 
using fixed-effects models since they are eliminated because of 
perfect collinearity (Schunck  2013). As Wooldridge  (2013) ex-
plains ‘The transformation in [the random-effects estimator] al-
lows for explanatory variables that are constant over time, and 
this is one advantage of random effects (RE) over either fixed ef-
fects or first differencing’; the econometrician also states that ‘if 
the key explanatory variable is constant over time, we cannot use 
FE to estimate its effect’. Given that FO is regarded as relatively 
stable over time, random-effects estimators are commonly used 
to test the role of FO for environmental performance and CSR 
more widely (Cordeiro et al. 2020; Farooq et al. 2023).

We use lagged values for the independent and control variables to 
consider the time needed to implement climate-related policies 
and to be able to establish causal relationships. Acknowledging 
that endogeneity issues permeate both the family firm as well 
as the carbon literature, we additionally perform a number of 
robustness tests (Zhang et al. 2022). Besides the use of panel data 
and lagged explanatory variables, we further replicate our re-
sults using alternative variable definitions, which allows us to 
mitigate endogeneity from measurement error. Moreover, we 
use coarsened exact matching (CEM) to find comparable treat-
ment and control groups in order to alleviate endogeneity prob-
lems related to selection bias or omitted variables (Blackwell 
et al. 2009). Finally, we conduct a two-stage least squares regres-
sion (2SLS) using instrumental variables to substantiate the re-
sults derived from our base model. In this way, we can mitigate 
endogeneity attributable to reverse causality (see Section 4.2 for 
a detailed discussion).

3.4   |   Descriptive Statistics

Tables 3 and 4 present the descriptive statistics of the variables 
as well as their pairwise correlation. The descriptive statistics 
indicate that the sample mean ratio of BGD is 23.5%. Meanwhile, 
family firms represent 19.8% of all observations (6.2% being 
managed by family members). At lower FO thresholds (based 
on direct ownership), family firms represent between 21.5% and 
31.5% of observations, albeit for a smaller sample due to reduced 
data availability of direct shareholder data.

The pairwise correlations suggest that there are no multicol-
linearity problems in our regression analyses. The highest cor-
relations among independent variables are between size and 
board size (0.566). Computing variance inflation factors (VIFs) 
indicates that multicollinearity issues likely do not affect our 
analyses. The VIF values for all variables lie between 1 and 
3—that is, they fall well below established thresholds (Fox and 
Monette 1992; O'brien 2007).

Similar to Miroshnychenko et  al.  (2022), we further conduct 
two-sample t-tests on the equality of means to explore univari-
ate differences among family and nonfamily firms (see Table 5). 
Our preliminary findings indicate that family firms tend to en-
gage less in climate talk and walk.

4   |   Results

4.1   |   Main Analysis

The base model results (see Table  6) indicate that BGD has a 
significant positive relationship with climate talk (p < 0.05) but 
not with climate walk (n.s., see Models 1–3). Thus, Hypothesis 1 
is fully supported. These results indicate that firms with more 
gender-diverse boards engage more in climate-related commu-
nications (talk), but not more in terms of substantive climate-
related efforts (walk). Our results also suggest significant 
negative effects of FO on climate walk (p < 0.05) but not on 
climate talk (n.s.), contrary to Hypothesis  2 (see Models 1–3). 
Beyond statistical significance, these findings are also econom-
ically meaningful. The negative consequences of FO for climate 

Climate talk∕walkit=�0+�1
∗BGDi,t−1+�2

∗famowni,t−1

+�3
∗BGDi,t−1× famowni,t−1

+�4
∗independencei,t−1+�5

∗incentivei,t−1

+�6
∗CSR_commi,t−1

+�7
∗B_sizei,t−1

+�8
∗B_skillsi,t−1+�9

∗B_affiliationi,t−1

+�10
∗emissionsi,t−1+�11

∗roai,t−1

+�12
∗sizei,t−1+�13

∗ln_agei,t−1

+�14
∗ floati,t−1+yearFE+ industryFE+eit
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walk (β = −0.0998) correspond to 18.17% (= [−0.0998/0.77]*100) 
of a standard deviation of the walk variable, indicating the prac-
tical relevance of this evidence.

In our hypotheses, we had anticipated that family-owned 
firms would be less inclined to seek moral legitimacy and 
thereby engage less in climate-related communications. 
Among others, we derived these hypotheses from the previous 
literature, indicating that family firms enjoyed considerable 
trust based on their well-established close relationships with 
their proximate stakeholders in the ‘domestic world’ (Richards 
et  al.  2017), resulting in a lower necessity for climate com-
munication. We interpret our results as evidence that these 
theoretical perspectives may be less applicable to the case of 
large publicly listed family firms. Generally, these firms have 
already transformed significantly by going public, opening 
themselves up to the capital markets and the corresponding 
disclosure requirements. Thus, the theoretical arguments that 
imply a lower propensity for climate-related communications 
may not be as applicable for the group of publicly listed fam-
ily firms.

Despite the fact that the European sample is generally subject 
to common regulation in climate matters, in Models 4 and 5, 
we also control for country-level effects. The results from these 
models are in line with the base model results. Only the rela-
tionship between BGD and climate talk is now significant at the 
p < 0.1 level (before: p < 0.05).

Against this background, we have also tested the sensitivity 
of our results with regard to lower FO thresholds (see Models 
6–11). We now observe a negative relationship between FO and 
climate talk (p < 0.05), but not with climate walk. We interpret 
this as evidence that a decrease in the levels of family control 
also coincides with less negative consequences of FO for sub-
stantive climate efforts; the detrimental effect of FO in this case 
tends to be more pronounced for higher levels of FO. Yet, at the 
lower FO thresholds, family firms seem to engage less in sym-
bolic climate talk, while not differing from nonfamily firms in 
terms of climate walk.

Finally, concerning Hypothesis 3, we do not find a significant 
moderating role of FO in the relationship between BGD and 

TABLE 3    |    Descriptive statistics.

N Mean Median Std. dev. Min Max

Dependent

talk_and_walk 9597 1.802 1.000 1.823 0 5

talk 9597 1.396 1.000 1.372 0 3

walk 9597 0.406 0.000 0.77 0 2

Independent

BGD 9597 23.524 23.077 14.451 0 80

blau index 9597 0.318 0.355 0.155 0 0.5

famown 9597 0.198 0.000 0.399 0 1

famown direct 10pct 4125 0.215 0.000 0.411 0 1

famown direct 5pct 4125 0.315 0.000 0.465 0 1

fam mgmt 9597 0.062 0.000 0.241 0 1

Controls

independence 9597 54.612 55.556 25.424 0 100

incentive 9597 0.322 0.000 0.467 0 1

csr com 9597 0.687 1.000 0.464 0 1

B size 9597 10.022 9.000 3.648 4 21

B skills 9597 41.757 41.667 22.547 0 92.308

B affiliation 9597 0.882 0.769 0.648 0 3

emissions 9597 363.484 41.081 1035.788 0.124 6980.331

roa 9597 4.876 4.570 8.021 −40.401 34.485

size 9597 22.027 21.938 1.568 16.337 26.739

ln age 9597 3.145 3.135 1.006 0 4.898

freefloat 9597 70.9 77.934 27.093 0.53 100
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climate talk and walk; thus, Hypothesis 3 is not supported (see 
Models 1–3).

Notably, the positive significant effect of BGD on climate talk 
and walk is observed only when firms have at least two (p < 0.1) 
or three (p < 0.05) female board members, thereby reinforcing 
the notion of the critical mass theory (see Table 7, Models 1–3). 
We interpret these results as evidence that boards with one fe-
male director, potentially being appointed just as a ‘token’ direc-
tor (Torchia et al. 2011), are not sufficiently equipped to promote 
and implement corporate climate strategies. Only with more no-
table steps towards equal representation do significant positive 
effects arise in our analysis.

Considering the positive consequences of BGD and the negative 
consequences of FO in the main models, as well as the evidence 
in favour of more female directors to achieve the desired out-
come, we conclude that a more detailed look into the interac-
tion between female board members and FO is warranted. In 
Table 7, the interaction is therefore split by family and nonfam-
ily firms and their respective number of female directors (none, 
more than one, more than two). Across all models (climate talk 
and walk), the results indicate that family-owned firms benefit 
from having relatively more female directors. Specifically, fam-
ily firms without female board members perform worse in terms 
of climate talk and climate walk, whereas family firms with at 
least one female board member (see Models 4–6) perform better 
(i.e., less negative). Family firms with more than two female di-
rectors perform best compared with their counterparts with less 
female directors (see Models 7–9). These results indicate that fe-
male board members have a mitigating effect in family firms. In 
particular, the negative direct effect of FO on climate talk and 
walk decreases as family firms incorporate more females into 
their boards.

4.2   |   Robustness Tests and Endogeneity Checks

To test the robustness of the results derived from the random-
effects models, we conduct several additional analyses. First, 
we replicate the main results using alternative variable defini-
tions for both explanatory and dependent variables. The positive 
direct effect of BGD (p < 0.05) and the negative direct effect of 
FO (p < 0.1) for climate talk and walk are confirmed using the 
emission score from LSEG (formerly known as Refinitiv) as an 
external measure approximating our climate-related dependent 

variables from the CDP data (see Table 8, Model 1). Furthermore, 
the results remain robust for different definitions of BGD, 
namely, the Blau index (p < 0.05), which has been widely used 
as an alternative BGD measure (Maggi et al. 2023; Nuber and 
Velte 2021) (see Table 8, Model 2).

Although our analysis focuses on FO, we also test differen-
tial effects of family involvement in management. Contrary 
to the findings concerning FO, the results do not show a sig-
nificant relationship between family management and climate 
talk and walk (see Table  8, Model 3). This finding is in line 
with the meta-analytic results of Lorenzen et al. (2024), sug-
gesting that FO, but not family management, has a signifi-
cant negative relationship with environmental sustainability 
performance.

Second, to account for the underlying variable structure in our 
climate talk and walk measures, we further introduce ordered 
logistic regression models (Fullerton 2009) to further strengthen 
the validity of our base regressions. These are applicable to situ-
ations in which the dependent variable(s) represents two or more 
categories in sequential order, where larger values represent 
‘higher’ outcomes. This resembles the structure of our climate 
talk and walk variables, where a higher value corresponds to in-
creasingly substantive climate efforts. The results of the ordered 
logistic regressions (see Table 8, Models 4–6) further support the 
findings from our base regressions.

Third, to substantiate the estimation of causal effects, we 
use coarsened exact matching (CEM) to construct compara-
ble treatment and control groups. CEM is a matching method 
used to improve the estimation of causal effects by reducing 
imbalance in covariates between treated and control groups 
and holds several practical advantages over other matching 
approaches (Blackwell et  al.  2009). As a matching method, 
CEM addresses endogeneity problems based on selection bias 
or omitted variable bias (Zhang et  al.  2022). We apply the 
CEM command in Stata, using firm size, industry, and coun-
try as matching criteria and FO as treatment (with nonfamily 
as the control group). Matching based on firm size, industry 
and country takes into account the limited total number of 
family firms to be matched. We use the ‘k2k’ specification, 
creating treatment and control groups of equal sizes, which 
implies losing some observations. This gives a CEM-matched 
subsample of 466 firms, equivalent to 2728 firm-year obser-
vations. We opt for the ‘k2k’ specification as this is a more 
restrictive approach compared with matching multiple non-
family firm observations to one family firm observation 
using weights. Further, we implement the CEM matching at 
the firm level rather than by observation. More specifically, 
we match firms at the beginning of the sample period based 
on their first year of occurrence to compare the evolution of 
matched firms over time. This process effectively reduces the 
imbalance in covariates between treatment (family-owned) 
and control groups, as measured by the multivariate L1 dis-
tance (Blackwell et al. 2009). In our analysis, the L1 distance 
is reduced from 0.671 (prematch) to 0.016 (postmatch), indi-
cating increased similarity between treatment and control 
groups. A further overview of how the matching reduces vari-
ation between treatment and control groups is presented in 
Appendix C.

TABLE 5    |    Univariate tests.

Nonfamily 
(1) Mean

Family 
(2) Mean

Difference in 
means (1)–(2)

Talk 
and 
walk

1.922 1.321 0.601***

Talk 1.482 1.049 0.433***

Walk 0.439 0.271 0.168***

Note: This panel presents the two-sample t-tests with unequal variances on the 
equality of means with respect to the total climate talk and walk, as well as the 
talk and walk variables individually, by family and nonfamily firms.
*p < 0.10, **p < 0.05, ***p < 0.01.
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Using the CEM-matched samples, we replicate the base model 
results. Specifically, after applying CEM, we also find positive 
significant effects of BGD for climate talk (p < 0.05) but not for 
climate walk. Likewise, the results show negative significant 
effects of FO for climate walk (p < 0.05). In line with the base 
model, the relationship between FO and climate talk is insignif-
icant. Also, the interaction term of BGD and FO remains insig-
nificant (see Table 8, Models 7–9).

Finally, as a fourth robustness test, we use a 2SLS instrumen-
tal variables method (see Table  9). Although it is generally 
challenging to find appropriate instruments (Voordeckers 
et  al.  2023), Zhang et  al.  (2022) identify different classes of 
instruments to be used in family business research, including 
family- or time-related instruments (lagged variables) as well 
as ‘higher level instruments’—that is, instruments derived 
from higher levels than individual observations (e.g., region- 
or industry-level) with no direct connection to the dependent 
variables and the error term.

Using the latter approach to find suitable instruments, in line 
with prior studies, we employ three instruments, namely, 
the mean value of BGD and FO by country and industry, as 
well as the country-level legislation on board gender diver-
sity. It is common practice within the CSR and environ-
mental management literature to employ mean values of 
explanatory variables on an industry-level as instruments 
(Cordeiro et  al.  2020; Jiraporn and Chintrakarn  2013) be-
cause they frequently predict the endogenous independent 
variables well in first-stage regressions but are uncorrelated 
with the error term, thereby reducing endogeneity concerns. 
Similarly, prior research employs state- or country-level reg-
ulatory differences as an instrument (Flammer et  al.  2019). 
We use the existence of BGD legislation within European 
countries prior to the recent EU board gender directive (no 
law, soft law and hard law) as an instrument to predict BGD, 
with data being derived from Arndt and Wrohlich (2019) and 
complemented by manual research for nonreported sample 
countries.

The first-stage regression results confirm that our instruments 
are significantly correlated with our explanatory variables BGD 
and FO (p < 0.01). The second stage results of the 2SLS model 
are in line with our base regressions (see Table  9), indicating 
that the predicted value of BGD has a positive relationship with 
climate talk (p < 0.01) and that the predicted value of FO has a 
negative relationship with climate walk (p < 0.1). In the 2SLS 
specification, the relationships between the predicted value of 
BGD and climate walk and FO and climate talk, which were 
not significant in the base model specification, now become 
significant.

5   |   Discussion

5.1   |   Overall Findings

Our analysis has yielded several important findings con-
cerning the relationship between BGD, FO and climate talk 
and walk. First, the findings show that BGD is associated 
with more symbolic climate talk but not with more substantive 
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climate walk. In this regard, our results align with prior stud-
ies showing that higher BGD has been associated with more 
(and better) carbon reporting and emission reduction initia-
tives but not with actual emission reductions (Córdova Román 
et  al.  2021; Haque  2017). In a similar fashion, Taglialatela 
et  al.  (2024, 2890) find that ‘more gender-diverse […] boards 
are associated with a preponderance of green communica-
tion over implementation’, which they attribute to firms par-
ticipating in public discourse to gain moral legitimacy. From 
a theoretical point of view, our results point in a similar di-
rection, suggesting that more gender-diverse boards tend to 
seek legitimacy through symbolic climate efforts, without 
corresponding fundamental improvements in climate-related 
performance. Thus, reinforcing previous findings from the lit-
erature, our research substantiates legitimacy theory perspec-
tives that associate more gender-diverse boards with moral 
legitimacy-seeking strategies over pragmatic legitimacy-
seeking strategies, materializing through distinct climate 
strategies in our analysis. These findings are highly relevant, 
as climate matters play a predominant role in the EU Green 
Deal project, drawing significant public attention to corpo-
rate climate transformation. In turn, this raises the stakes for 
firms to either emphasize (or conceal) their climate progress. 
Thus, our results provide important timely evidence that spec-
ifies the role of BGD for both symbolic and substantive cli-
mate efforts. Second, concerning the role of FO, our results 
allow for several nuanced interpretations. Across the different 
model specifications, we have observed negative effects of FO 
on both climate talk and climate walk; however, the negative 
impact of FO on climate walk has remained particularly ro-
bust throughout several tests. Notably, the negative significant 
results concerning the role of FO for substantive climate ef-
forts (walk) contradict our hypothesis. Generally, our results 
align with prior studies emphasizing the potentially adverse 
consequences of FO for environmental outcomes, such as the 
meta-analysis by Miroshnychenko et  al.  (2022). Concerning 
the ‘dual nature’ discussion within the family business litera-
ture relating to the sustainability consequences of family in-
volvement, our results thus add to the negative view of family 
firms' climate talk and walk strategies. Our hypothesis from 

TABLE 9    |    Instrumental variable regressions (2SLS).

(1) (2)

Panel A: First stage BGD famown

Instruments

BGD_mean 0.6140***

(0.017)

BGD_legislation 1.0611***

(0.2994)

famown_mean 0.3360***

(0.0478)

Controls Yes Yes

Year FE Yes Yes

Industry FE Yes Yes

Observations 8885 8885

R2 0.437 0.187

(3) (4) (5)

Panel B: 
Second stage Talk & walk Talk Walk

BGD 0.0160*** 0.0113*** 0.00465***

(0.00352) (0.00278) (0.00141)

famown −2.281*** −1.914*** −0.367*

(0.477) (0.370) (0.196)

independence 0.00178* 0.00143* 0.000351

(0.000991) (0.000789) (0.000394)

incentive 0.240*** 0.161*** 0.0793***

(0.0435) (0.0345) (0.0186)

csr_com 0.733*** 0.599*** 0.134***

(0.0571) (0.0460) (0.0219)

B_size 0.0297*** 0.0127** 0.0170***

(0.00693) (0.00538) (0.00302)

B_skills −0.000295 0.00148** −0.00177***

(0.000892) (0.000724) (0.000349)

B_affiliation 0.0776** 0.0628** 0.0148

(0.0314) (0.0249) (0.0131)

emissions −0.000128*** 0.0000*** 0.0000***

(0.0000) (0.0000) (0.0000)

roa 0.0128*** 0.00805*** 0.00475***

(0.00267) (0.00216) (0.000988)

size 0.356*** 0.216*** 0.140***

(0.0176) (0.0138) (0.00730)

(Continues)

(3) (4) (5)

Panel B: 
Second stage Talk & walk Talk Walk

ln_age 0.163*** 0.138*** 0.0247***

(0.0188) (0.0149) (0.00759)

freefloat −0.00455* −0.00519*** 0.000639

(0.00253) (0.00197) (0.00102)

Observations 8885 8885 8885

R2 0.196 0.083 0.219

Year FE Yes Yes Yes

Industry FE Yes Yes Yes

Note: Robust standard errors in parentheses.
*** p < 0.01, ** p < 0.05, * p < 0.1.

TABLE 9    |    (Continued)
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a legitimacy theory perspective was not supported. We inter-
pret our findings as evidence that some of the theoretical ar-
guments that prevail in the family business literature, such 
as well-established stakeholder relationships, proximity or 
trust, tend to be less applicable to large publicly listed family 
firms. Generally, this group of firms has already transformed 
significantly by going public, opening themselves up to the 
capital markets and the corresponding disclosure require-
ments. Furthermore, our results suggest that family-owned 
firms are reluctant to engage in substantive climate efforts, 
contrary to our expectations. These effects tend to be more 
pronounced for higher levels of family control and are not 
evident for family-managed firms. This suggests that family 
owners with higher stakes, who are relatively more exposed 
to climate risks affecting their assets, are counterintuitively 
more hesitant to transform their business through substantive 
climate strategies.

Considering the partially mixed results within the literature, 
our analysis documents several contingencies that help ex-
plain some seemingly conflicting findings. For instance, both 
Borsuk et al. (2024) and Dyck et al. (2024) indicate that family 
firms engage less in reporting their commitments and have 
lower environmental ratings, yet they do not underperform 
when measured by carbon emissions (and in some settings 
even outperform nonfamily firms). Although the first obser-
vation is in line with our own results on family firms engaging 
less in climate talk, the latter results indicate that family firms 
would engage at least as strongly in climate walk, which con-
tradicts our own findings. However, upon closer inspection, 
the different results can be explained by regional differences 
in the sample structure and the implied institutional and legis-
lative environment. Accordingly, Dyck et al. (2024) show that 
family-controlled firms have lower carbon emissions only in 
countries where there is little climate regulation, posing the 
risk of policy tightening in the future. The opposite is the case 
for our European sample, already subject to restrictive climate 
regulation.

However, it is not only regional differences that help 
reconcile some of the seemingly conflicting evidence. 
Although the meta-analysis of Lorenzen et  al.  (2024) indi-
cates that family firms overall tend to perform better in terms 
of their environmental footprint, they specify that the effect 
is in fact negative for large and publicly listed family firms, 
in line with our own findings. Supporting this potential di-
vide between public and private family firms, the results of 
Gómez-Mejía et al. (2025) document that family involvement 
is associated with lower emissions among private European 
firms. Besides differences between public and private family 
firms, differences between family-owned and family-managed 
firms may explain diverging results. Accordingly, Lorenzen 
et al. (2024) find that negative consequences of family involve-
ment are more pronounced for FO-based definitions, but not 
for family management. This notion has also been observed in 
our analysis, indicating a negative effect of FO, while yielding 
insignificant results for family management in our robust-
ness test.

Finally, the expected negative moderating role of family own-
ership in the BGD–climate policy relationship has not been 

supported by the data. However, when disaggregating the in-
teraction results, our findings indicate a mitigating effect of fe-
male board members in family firms, applicable to both climate 
talk and climate walk and across different thresholds of female 
directorships. Accordingly, family firms can benefit from ap-
pointing relatively more female board members in terms of their 
climate strategies.

Overall, our research yields several important contributions that 
extend across the sustainability (carbon), corporate governance 
and family business literature in various ways. First, our results 
shed light on the complex interplay between symbolic and sub-
stantive climate efforts, which still constitute a key challenge 
and continue to attract researchers' attention. Second, besides 
the high practical relevance of achieving global decarbonization 
targets, our results also contribute to the academic debate on 
greenwashing by providing empirical evidence on the extent to 
which firms meet their decarbonization commitments. Third, 
our findings support previous studies showing that BGD and FO 
are corporate governance mechanisms that shape corporate cli-
mate strategies.

5.2   |   Limitations and Opportunities for Further 
Research

Our study is subject to limitations, which give opportunities 
for further research. First, our sample focuses on European 
publicly listed firms. Thus, future research on private firms 
and beyond Europe is still needed to complement our analyses 
(Gómez-Mejía et al. 2025). Second, the FO information used 
in our study is limited in terms of its granularity. Although 
we have employed different FO thresholds, tested for differ-
ential effects of family involvement in management as well as 
controlled for firm age as a proxy for the family firm genera-
tion, further considerations of family firm heterogeneity are 
not feasible with the available data. Thus, we see potential 
for further refinement by analysing the interaction of family 
involvement and BGD at the level of each individual board 
member. Likewise, other aspects of board diversity beyond its 
demographic composition, as well as the role of other board 
governance mechanisms related to sustainability, represent 
promising opportunities. Also, this includes further inquiry 
into non-linear (e.g., U-shaped) relationships between BGD 
and climate talk and walk. These may also benefit from prior 
studies analysing non-linear effects of family control (Qosasi 
et al. 2022; Terlaak et al. 2018).

Furthermore, extending the findings of this study, we see 
potential for additional research concerning the internal 
relationship between climate talk and walk among family 
firms. Within the literature, there is a lively discourse on 
the intention–action relationship among family firms spe-
cifically, considering different rationales for particularly 
action-oriented corporate behaviour, which makes them less 
susceptible to greenwashing (Kim et al. 2017). In this regard, 
researchers may also benefit from the rich literature address-
ing the link between willingness and ability in family firms, 
which has informed several prior studies beyond carbon out-
comes (Chrisman et  al.  2015; Debellis et  al.  2021; Schepers 
et al. 2021).
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The target-level data that feed into the climate walk variable 
(adherence to emission reduction targets) is subject to restric-
tions. The target data are drawn from a diverse set of emission 
reduction targets with different characteristics, such as target 
type and time period. Our metric of target adherence addresses 
these issues by looking at performance in relative terms—that 
is, comparing time passed and progress made on the level of 
each target and firm-year. In this regard, we see potential for 
future research to use other target-level information to ensure 
reliability, including data on target materiality or the share of 
emissions covered by a given target, as carbon targets are subject 
to increasing scrutiny (Callery and Kim 2024).

Finally, we see several opportunities for further research re-
lated to regulatory changes on a European level, namely, the 
introduction of the CSRD/ESRS as well as the EU BGD direc-
tive, which are not yet reflected in our sample period. Although 
future research should critically review the overall success of 
regulatory reform, studies may also benefit from additional or 
higher quality climate data.

6   |   Conclusion

To avert the imminent climate crisis and meet internationally 
agreed climate targets, firms must account for and reduce their 
greenhouse gas emissions considerably (Christy et  al.  2024; 
Hettler and Graf-Vlachy  2024). However, distinguishing be-
tween symbolic and substantive climate efforts remains a key 
challenge (Coen et al. 2022). We address this challenge by an-
alysing different levels of climate action from climate talk to 
climate walk. By using CDP data on the process of setting, val-
idating and finally achieving decarbonization targets as a new 
means to distinguish between climate talk and walk, we extend 
prior literature that has primarily focused on carbon perfor-
mance (Busch et al. 2022; Nuber and Velte 2021). In this regard, 
BGD and FO have been identified as important determinants of 
firms' climate strategies.

Drawing from target-level data of 1387 publicly listed European 
firms between 2010 and 2021, our results show that firms with 
higher BGD engage more strongly in climate talk but not in climate 
walk. Thereby, we confirm prior findings indicating that BGD is 
more strongly associated with symbolic climate efforts, which 
do not always translate into substantive improvements (Cordova 
et al. 2021; Haque 2017; Taglialatela et al. 2024). Meanwhile, our 
results support negative effects of FO, mainly attributable to cli-
mate walk and to a lesser extent to climate talk, in line with the 
negative view of family involvement for carbon outcomes.

Considering the mixed results of prior studies, we identify sev-
eral contingencies that help to reconcile our findings with the 
extant literature, including regional differences, public versus 
private firms and family-owned versus family-managed firms. 
Contrary to our hypothesis, we did not find a negative moder-
ating role of FO in the relationship between BGD and climate 
talk or walk. Rather, the results indicate a mitigating effect of 
female board members in family firms, who reduce the negative 
effect of FO; this result suggests that family firms benefit from 

appointing relatively more female board members in terms of 
their climate strategies.

Our results contribute to the ongoing debate concerning the role 
of board mechanisms and their effectiveness in aligning firm 
objectives with climate-related stakeholder needs. Our findings 
substantiate prior evidence that indicates that BGD and FO may 
be regarded as competing corporate governance mechanisms in 
terms of their influence on corporate climate strategies (Maggi 
et al. 2023). In this regard, our study has several important the-
oretical implications. By separating symbolic from substantive 
efforts, our results shed light on the more nuanced dynamics 
that encompass corporate climate efforts that are facing per-
sistent greenwashing allegations frequently not addressed in 
extant research. Namely, our results indicate that although BGD 
is associated with positive consequences, firms focusing merely 
on BGD as a measure of demographic board diversity may not 
be sufficiently equipped to catalyse substantive climate efforts. 
We associate our results with a particular emphasis on moral 
legitimacy-seeking strategies among these firms, which prior-
itize climate-related communications. Furthermore, regarding 
the role of FO, our results suggest that family-owned firms are 
reluctant to engage in substantive climate efforts, contrary to 
our expectations. These effects tend to be more pronounced for 
higher levels of family control and are not evident for family-
managed firms. We interpret this as evidence that family own-
ers with higher stakes, who are relatively more exposed to 
climate risks affecting their assets, are counterintuitively more 
reluctant to transform their business through substantive cli-
mate strategies.

Finally, our results have important practical implications for 
corporations as well as regulators, specifying the joint and in-
dividual effects of BGD and FO for corporate climate strategies. 
Firms, being subject to increasingly tight regulation and mount-
ing expectations to reduce their carbon emissions, must set up 
their corporate governance systems in accordance with the cli-
mate expectations of their stakeholders. Regulators, at both the 
national and European levels, may gain additional insights into 
the opportunities and limits of regulatory initiatives, such as the 
European BGD directive and the CSDDD, to promote substan-
tive climate efforts within the European capital market. Besides 
the high practical relevance of achieving global decarboniza-
tion targets, the results contribute to the ongoing academic dis-
course on greenwashing by providing quantifiable evidence on 
the extent to which firms follow up on their decarbonization 
commitments.
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Appendix A 

Variable Definitions

Variable name Definition Data source

Dependent variables

Talk and walk Composite score measuring different levels of climate action on a scale from 0 
to 5, including participation in the CDP, publication of CDP data, existence of 
a decarbonization target, validation of the target by SBTi and the subsequent 

adherence to this target. A detailed description of each score item can be found 
below.

CDP

Talk The sum of participation, publication and target for each firm-year CDP

Walk The sum of SBTi and adherence for each firm-year CDP

Individual items

participation Dummy variable indicating whether a firm participated in the CDP survey in a 
given year. 1 = participated in year t, 0 otherwise.

CDP

publication Dummy variable indicating whether a participating firm subsequently published 
the CDP survey data (see Ott et al. 2017 for a detailed discussion). 1 = published 

survey results in year t, 0 otherwise.

CDP

target Dummy variable indicating whether a firm has set a decarbonization target in a 
given year. 1 = emission reduction target is set in year t, 0 otherwise.

CDP

SBTi Dummy variable indicating if at least one emission reduction target has been 
validated by the science-based targets initiative (SBTi). 1 = at least one science-

based target has been approved by SBTi in any year, 0 otherwise.

CDP

adherence Dummy variable indicating whether a firm adheres to its decarbonization target 
in a given year. The variable is computed based on the time passed from start 

to target year (%) versus the progress made to achieve the respective target (%). 
1 = emission reduction meets or exceeds the target in year t, 0 otherwise. In the 
case of more than one target per firm-year, the mean value is used, similar to 

Ioannou et al. (2016). For a detailed discussion, see Section 3.2.

CDP

Independent variables

BGD Ratio of female board members in % LSEG

blau_index Board gender diversity index that ranges from 0 (complete homogeneity) to 0.5 
(complete heterogeneity)

LSEG

One_woman; two_women; 
three_women; four_women

Dummy variables, where 1 indicates at least one woman, two women, three 
women or four women on the board of directors, and 0 otherwise

LSEG

famown Dummy variable equal to 1 if the global ultimate owner at the 25.01% level is ‘one 
or more named individuals or families’

BvD Orbis

famown_direct_5percent Dummy variable equal to 1 if at least 5% of the company is directly owned by 
‘one or more named individuals or families’ based on data from the top 10 largest 

direct shareholders

BvD Orbis

famown_direct_10percent Dummy variable equal to 1 if at least 10% of the company is directly owned by 
‘one or more named individuals or families’ based on data from the top 10 largest 

direct shareholders

BvD Orbis

fam_mgmt Dummy variable equal to 1 if the family owner (global ultimate owner) is also 
involved in management

BvD Orbis

Control variables

incentive Dummy variable indicating whether senior executive compensation is linked to 
sustainability or CSR-related incentives (dummy)

LSEG

independence Percentage of independent board members LSEG

csr_com Existence of CSR/sustainability committee (dummy) LSEG

B_skills Board member specific skills (%), i.e., percentage of board members who have 
either an industry-specific background or a strong financial background

LSEG

B_size Board size (total number of board members) LSEG
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Variable name Definition Data source

B_affiliation Average number of other corporate affiliations for the board members.

size Log of total assets LSEG

emissions Total estimated CO2e emissions by revenues (tCO2/EUR mn) LSEG

roa Return on assets (%) LSEG

ln_age Log of firm age LSEG

freefloat Free float of shares (%) LSEG

Appendix B 

Breakdown of Target-Level Data

Panel A: Target characteristics

Average target duration (start yo target-year) 9.86 years

Total # firm-year targets 14,362

Thereof ongoing targets 10,713 (74.59%)

Thereof fully elapsed targets 3649 (25.41%)

Panel B: Adherence by target type

Ongoing targets 10,713

Thereof on track to meet target 7147

Thereof not on track to meet target 3566

Fully elapsed targets 3649

Thereof target met or exceeded 2569

Thereof target not met 1080

Panel C: Adherence by industry

Meet target (or on track) Not meet target (or not on track)

Accommodation and Food Services 59.72% 40.28%

Admin. and Support and Waste Management and 
Remediation Services

63.56% 36.44%

Agriculture, Forestry, Fishing and Hunting 13.33% 86.67%

Arts, Entertainment and Recreation 33.33% 66.67%

Construction 63.06% 36.94%

Health Care and Social Assistance 100.00% 0.00%

Information 69.09% 30.91%

Manufacturing 65.41% 34.59%

Mining, Quarrying and Oil and Gas Extraction 62.39% 37.61%

Other Services (except Public Administration) 72.73% 27.27%

Professional, Scientific and Technical Services 74.52% 25.48%

Real Estate and Rental and Leasing 72.51% 27.49%

Retail Trade 64.24% 35.76%

Transportation and Warehousing 62.13% 37.87%

Utilities 73.75% 26.25%

Wholesale Trade 62.50% 37.50%

Grand total 66.70% 33.30%
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Appendix C 

Sample Overview Prematch and Postmatch

Prematch Prematch

Nonfamily 
(1)

Family (2) Difference in means Nonfamily (3) Family (4) Difference in 
means

Panel A: T-tests Mean Mean (1)–(2) Mean Mean (3)–(4)

Size 22.060 21.900 0.160*** 21.925 21.880 0.045

Emissions 378.604 321.692 56.912** 391.185 355.113 36.072

Prematch Postmatch

Panel B: Distribution by 
country Nonfamily Family Total Nonfamily Family Total

Austria 123 66 189 31 47 78

Belgium 198 60 258 49 20 69

Cyprus 0 1 1 0 1 1

Czech Republic 12 0 12 0 0 0

Denmark 259 12 271 12 12 24

Finland 312 27 339 127 27 154

France 689 338 1027 235 293 528

Germany 720 327 1047 238 265 503

Greece 61 26 87 11 13 24

Hungary 39 2 41 4 0 4

Iceland 4 0 4 0 0 0

Ireland 267 0 267 0 0 0

Italy 79 34 113 14 27 41

Luxembourg 76 8 84 25 0 25

Malta 7 0 7 7 0 7

Netherlands 275 25 300 28 25 53

Norway 234 35 269 30 32 62

Poland 191 60 251 19 24 43

Portugal 54 6 60 4 0 4

Romania 2 0 2 2 0 2

Russia 168 86 254 55 76 131

Slovenia 6 0 6 0 0 0

Spain 265 59 324 36 35 71

Sweden 459 133 592 105 109 214

Switzerland 571 210 781 129 198 327

Turkey 47 49 96 1 49 50

United Kingdom 2578 337 2915 495 304 799

Total 7696 1901 9597 1657 1557 3214
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Prematch Postmatch

Panel C: Distribution by 
industry Nonfamily Family Total Nonfamily Family Total

Accommodation and Food 
Services

132 47 179 26 26 52

Administrative and 
Support and Waste 
Management and 
Remediation Services

236 48 284 6 17 23

Agriculture, Forestry, 
Fishing and Hunting

26 19 45 6 19 25

Arts, Entertainment and 
Recreation

99 9 108 21 4 25

Construction 364 69 433 31 63 94

Educational Services 6 0 6 0 0 0

Health Care and Social 
Assistance

50 23 73 2 12 14

Information 669 191 860 139 145 284

Management of 
Companies and 
Enterprises

4 0 4 0 0 0

Manufacturing 2999 813 3812 790 729 1519

Mining, Quarrying and 
Oil and Gas Extraction

446 118 564 140 117 257

Other Services (except 
Public Administration)

28 23 51 6 0 6

Professional, Scientific 
and Technical Services

538 115 653 120 115 235

Real Estate and Rental 
and Leasing

630 102 732 142 90 232

Retail Trade 403 239 642 97 165 262

Transportation and 
Warehousing

393 46 439 35 40 75

Utilities 461 13 474 42 11 53

Wholesale Trade 212 26 238 54 4 58

Total 7696 1901 9597 1657 1557 3214

Note: Considering the limited absolute number of observations across countries and industries, the CEM matching has been performed based on firm size as well as 
country and industry (see Section 4.2 for a detailed discussion). Panel A presents two-sample t-tests with unequal variances on the equality of means, disaggregated 
by family (treatment) and nonfamily firms (control) before and after matching. The t-test results indicate that the matching successfully reduces variation between 
treatment and control groups. Panels B and C further document the sample distribution by country and industry prematch and postmatch indicating an overall more 
balanced sample after matching.
*p < 0.10, **p < 0.05, ***p < 0.01.
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