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Abstract: The previous literature has demonstrated that countries’ regulative contexts positively
influence voluntary corporate carbon disclosures. However, little research has been conducted
into the relationship between the different components of the regulative dimension of institutions
and voluntary carbon disclosure. Drawing on the theoretical framework of New Institutional
Sociology (NIS), this study examines the influence of the different components of the regulative
context (rules; monitoring mechanisms and punishments; rewards) both on firms’ propensity to
disclose carbon information and on the quality of disclosures. Based on a global sample of 2176
companies that participated in the 2015 Carbon Disclosure Project (CDP) climate report, this paper
uses the Heckman two-stage approach in an attempt to model firms’ decisions as to whether to
disclose carbon information, as well as the quality of said disclosures. The results show that the
regulative components positively influence firms’ decisions to voluntarily disclose carbon data. They
also show that the quality of disclosures is positively affected by climate-related rules and rewards,
but that it is not influenced by monitoring mechanisms and punishments related to climate change.
This paper is the first to take the step of addressing the components of the climate-related regulative
pillar of institutions in the same regression setting.

Keywords: carbon disclosure; climate-related regulation; corporate sustainability; Heckman model;
institutional theory

1. Introduction

With the increase in disclosures of carbon-related information by companies in re-
cent years, voluntary carbon disclosure has become a prominent research topic. Prior
literature suggests that different factors motivate companies to voluntarily disclose car-
bon information. These determinants can be related to different reasons: economic (e.g.,
profitability, leverage, size); ecological (e.g., level of emissions, carbon-intensive industry);
disclosure-related (e.g., corporate environmental reports, companies’ Carbon Disclosure
Project response); regulative (e.g., Kyoto Protocol, Greenhouse Gases-specific regulation,
carbon pricing mechanisms) [1–5].

Although there has been considerable research into the factors influencing voluntary
carbon disclosure, there is still very little scientific understanding of the institutional
pressures involved, especially those related to the regulative dimension. In this regard,
previous studies have found that the regulative context plays a crucial role in influencing
voluntary carbon disclosure on the part of companies [6,7]. Prior investigation has found
that climate-related laws contribute to increased visibility of climate change challenges
in society. This in turn contributes to the generation of social expectations as regards
appropriate environmental behavior of firms subject to these laws as well as those that
are not [7]. Hence, according to institutional theory, firms may participate in voluntary
carbon disclosure in order to adapt to social expectations generated by climate-related
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rules [8]. Until now, however, no research has identified and investigated the effect of
the different components of the regulative pillar of institutions as identified by Scott [8]
(rules; monitoring mechanisms and punishments; rewards), particularly those related
to climate change issues. Therefore, this paper serves to fill this gap by identifying and
measuring the different components of the regulative pillar, and by studying whether
they influence companies’ voluntary carbon disclosure behavior. More specifically, this
research analyzes whether different components of the regulative dimension of institutions
influence both firms’ propensity to voluntarily disclose carbon data as well as the quality
of their disclosures. In this sense, the originality of this paper lies in its inclusion of climate-
change-related regulative indicators within the study of voluntary carbon disclosures.

In order to develop its predictions, this study builds on New Institutional Sociology
(hereinafter NIS) theory, which predicts that organizational behavior may be influenced
by the institutional environment in which organizations operate. Scott [8] identified three
institutional pillars that affect an organization’s behavior: regulative, normative, and
cultural-cognitive. More specifically, with regard to regulative pressures, Scott [8] states
that the main components of the regulative pillar are rules; monitoring mechanisms and
punishments; rewards. These components may influence companies’ carbon disclosure
behavior, since they contribute to the generation of social expectations, which exert pressure
on companies to voluntarily disclose carbon information. Hence, this study predicts that
the components of climate-related regulation will positively impact voluntary carbon
reporting on the part of companies.

The sample is composed of 2176 companies that were invited to participate in the 2015
CDP climate survey. Data from the CDP have been used in several prior studies in order to
examine firms’ propensity to disclose carbon information [1,9,10], as well as to study the
quality of disclosures [3,11]. This paper uses a Heckman two-stage research approach [5,6].

Taken together, the results suggest that the components of countries’ climate-related
regulative pillars positively influence firms’ participation in voluntary carbon disclosures.
Therefore, companies are more likely to voluntarily disclose carbon-related information in
those countries where specific climate-change-related regulation exists, compliance with
which is monitored, resulting in punishments for non-compliance with the regulation, and
in rewards for behavior in line with the regulation. Moreover, the components of rules and
rewards positively and significantly influence the quality of carbon information disclosed,
while climate-related monitoring mechanisms and punishments are not significantly related
to the quality of carbon data. The findings of this study have implications for investors,
managers, regulators, and policymakers in that they will be better able to understand how
the different components of climate-related regulation exert influence on corporate carbon
disclosure behavior.

This study contributes to the existing literature in several ways. Firstly, unlike previous
studies, which consider generic environmental regulative components [1,5,9], this paper
identifies and measures the different components of countries’ climate-related regulative
contexts. Secondly, it examines the pressure exerted by the different regulative components
on voluntary carbon disclosure on the part of companies, again in contrast to previous
studies, which either focus on countries’ regulative pillars as a whole [1,5,9,12], or center
on one specific component, e.g., climate-related rules [7]. Thirdly, it demonstrates which
countries present higher levels of pressure from said regulative dimensions. Thus, countries
with higher levels of pressure may reflect a greater commitment to the fight against climate
change. Finally, instead of solely considering larger companies or those listed on principal
international indices such as the Global 500 [1,2,12,13], this study takes into account all the
companies included in the 2015 CDP climate report for each of the sample countries.

The paper is organized as follows. Section 2 presents the conceptual framework and
the development of hypotheses. Section 3 describes the empirical model, methodology, and
data construction. Section 4 includes the descriptive analysis; the correlation analysis; the
empirical results; the robustness analysis. Section 5 details the conclusions and provides a
guide for future lines of research.
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2. Literature Review and Development of Hypotheses

This study is situated within the research field of corporate social responsibility
disclosures [14–16] and, more specifically, within that of carbon accounting and report-
ing [1,3,17,18]. Over recent decades, carbon accounting and reporting has been widely
studied, particularly so following the signature of the Kyoto Protocol in 2005. Carbon
disclosure and its related subjects have been studied from different theoretical approaches,
which may be classified in three different groups: sociopolitical theories; economics-based
theories; institutional theory [19].

Sociopolitical theories of disclosure claim that companies disclose carbon information
due to pressures from their stakeholders or from society as a whole. In this sense, two
main theoretical frameworks can be identified within this group: stakeholder theory and
legitimacy theory [19]. The main difference between them lies in their focus on actors.
Thus, while stakeholder theory focuses on demands from different interest groups related
to a company [15,20], legitimacy theory addresses pressures that come from society in
general [4,21,22]. Stakeholder pressures exert a positive influence on corporate carbon
information disclosure [12,21,23]. Legitimacy theory establishes a negative relationship
between carbon performance and carbon disclosure [24]. Several studies have drawn on
these theories to explain the determinants of corporate carbon disclosure [1,23,25].

Economics-based theories of disclosure [26] argue that firms’ decisions to voluntarily
disclose carbon information are based on a cost–benefit evaluation [4]. Thus, companies
will carry out carbon reporting activities if the benefits and positive effects outweigh the
costs of preparing said information [27]. Within this group of theories, it is possible to
identify two predominant approaches, namely voluntary disclosure theory and signaling
theory [19], both of which have similar arguments. In fact, Luo and Tang [28] refer to
signaling theory as voluntary disclosure theory, claiming that firms with high carbon
performance are more likely to voluntarily disclose carbon information. These theories
establish that environmental performance is positively associated with environmental
disclosures. Thus, firms that invest in improving their environmental performance are
more likely to voluntarily disclose environmental information in order to keep current
and potential investors informed as regards their improvements, thereby distinguishing
themselves from their competitors [4,29].

Institutional theory also explains the determinants of voluntary carbon disclosure [19,30].
This theory stresses that apart from economic and social factors, carbon disclosures are
influenced by the institutional environment in which organizations operate [31]. Meyer
and Rowan [32] introduced this theory during the study of organizations. They highlight
the fact that organizations that incorporate socially legitimized elements into their formal
structures will gain legitimacy, which is necessary for their future survival. Thus, orga-
nizations that operate in highly institutionalized environments will gain legitimacy by
becoming isomorphic with other organizations in their environment [33]. DiMaggio and
Powell [33] defined isomorphism as the process by which organizations are likely to adopt
organizational structures and behaviors similar to those of their peers. They identified
three isomorphic processes that favor isomorphism among organizations, which share the
same institutional environment: coercive, normative, and mimetic isomorphism.

Isomorphic processes were considered by Scott [8] to be the underlying mechanisms
of the three analytical elements or pillars that comprise institutions, namely regulative, nor-
mative, and cultural-cognitive. Although they are underpinned by different philosophical
concepts and mechanisms, Scott [8] points out that each element plays an important role in
driving organizational behavior, and that they may be studied separately. Despite the fact
that both the normative and the cultural-cognitive pillars can exert influence on voluntary
carbon disclosure [34], this study focuses solely on the regulative pillar of institutions
because:

(1) Regulative systems present higher values as regards obligation, precision, and
delegation than normative and cultural systems [8].
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(2) While the regulative system has been widely examined in previous studies related
to voluntary carbon disclosure, only a single regulative component has been considered
(rules and laws) [1,7,29,35], and thus the remainder of the regulative components (oversee-
ing mechanisms and punishments; rewards) has not been explored.

(3) The regulative system works through coercive mechanisms, which represent the
most obvious and direct pressure on corporate environmental activities [36,37].

In particular, this research is based on the state-centric view of the regulative pillar of
institutions, which encompasses those rules and processes arising from legal mechanisms
promulgated by governmental bodies. Focusing on the state-centric view of the regulative
pillar is important because governments play an important role in developing and imple-
menting climate-related rules [8,38]. In fact, according to Nachmany et al. [38], climate
action at the national level has continued to increase since 1997. Many nations worldwide
are now enhancing their climate-related legal architecture by including more stringent
rules concerning environmental reporting [38].

Scott [8] identified the regulative pillar of institutions as those explicit processes
involving rule setting, compliance monitoring, and enforcement actions (rewards and
punishments) aimed at influencing the future behavior of organizations. The basis for
compliance with the regulative pillar is expedience, since organizations adapt their be-
havior to the pressures exerted by this pillar in order to avoid punishments or to seek the
corresponding rewards. Furthermore, the legitimate basis of this institutional dimension
is “legally sanctioned”, since it considers whether organizations are legally established
and whether they are acting in accord with relevant laws and regulations (Scott [8] (p. 74)).
Thus, empirical indicators of the regulative dimension of institutions are to be found in
evidence concerning rules and laws; monitoring mechanisms; sanctioning power (rewards
and punishments). Unlike previous studies that consider the regulative dimension as a
whole [1,7,35], or that do not take into account the individual components of regulative
pressures, this study considers each one of the components of the regulative pillar as high-
lighted by Scott [8]. It subsequently analyzes the influence that each of the said regulative
components exerts on firms’ voluntary carbon disclosure.

According to NIS, the environment in which companies operate may affect their carbon
disclosure behavior. In this sense, the regulative pressures established in a certain country
may influence companies’ voluntary carbon disclosure. Climate-change-related regulation,
which forms part of a country’s regulative pillar, establishes a set of mandatory rules
that oblige those companies involved to report carbon-related information. By complying
with the regulation, companies will gain legitimacy and avoid the imposition of formal
punishments. However, climate change regulation also contributes to the generation of
social expectations that can affect the behavior of companies both subject and not to said
regulation [8,33]. The adaptation of companies to these social expectations leads them
to voluntarily disclose carbon-related information through widely known instruments
such as the CDP questionnaire. In this regard, NIS theory suggests that the greater the
number of adopters of a certain practice, the broader its social acceptance and the greater
the legitimacy it provides [39].

Furthermore, climate-change-related regulation establishes requirements for organiza-
tions about which they must subsequently report. Therefore, for example, it is customary
for regulations to require organizations to control and reduce their carbon emissions. Orga-
nizations may develop various strategies in order to comply with said requirements, and
they must also compose their emission inventory in order to report their results. In this
sense, regulation does exert pressure on organizations to maintain a certain level of quality
in their climate change disclosure, since organizations must report on different aspects
considered relevant by said regulation. This level of quality as required by regulation may
constitute, in a particular country, a benchmark for information that is voluntarily disclosed
by organizations. As specifically regards the CDP, the previous literature has considered
the score provided by the CDP for each responding firm as a measure of the quality of its
climate change disclosure [3,11,40].
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Additionally, a country’s regulative pressures refer to the power of regulators to es-
tablish rules and laws that oblige companies headquartered in said country to disclose
environmental information. By way of example, the EU established the European Union
Emission Trading Scheme (EU-ETS) that requires energy companies to disclose their green-
house gas emissions [41]. This study is more specifically focused on the state-centric
approach of regulative pressures, which includes the rules and laws that have been legally
enforced by the government. We have adopted this perspective, since coercion is an
important element of the regulative pillar, one which implies authority and capacity on
the part of the actor exerting pressure, and on whom organizations depend, to sanction
others. In this case, the state is the main actor and is considered as such in this paper [8].
Governments play a central role in creating rules and laws, as well as in monitoring and
sanctioning activities [8]. In addition, many governments worldwide continue to articulate
climate-related rules [38,42], which provides further relevance and scope for our research.

In the research field of environmental disclosures and, more specifically, voluntary
carbon disclosure, previous studies have considered regulative determinants as a whole or
have focused on generic environmental regulations, such as common law countries [1] or
the ratification of the Kyoto Protocol [1,12,29]. Certain authors have gone further still and
explored the influence of other specific carbon regulations on corporate carbon disclosures,
such as the carbon trading market [6,43]; other regulations regarding carbon emission
reporting [44]; climate-related regulations [7]. The majority of these studies demonstrated a
significant and positive relationship between regulative institutional factors and voluntary
carbon disclosures on the part of companies.

However, the relationship between each of the different components of the regula-
tive dimension of institutions (rules; monitoring mechanisms and punishment; rewards)
and voluntary carbon disclosure has not yet been explored. More specifically, research
to date has not yet determined whether the rewards component of the climate-related
regulative pillar influences voluntary carbon disclosures on the part of companies. This
paper serves to fill this gap by incorporating the individual components of the regulative
pillar of institutions—specifically those related to climate change issues—into the study
of voluntary corporate carbon reporting. This is, therefore, the first study to consider the
components of the regulative pillar of institutions within the study of voluntary carbon
disclosure. Analysis of the different components of regulative systems is extremely impor-
tant, especially that of sanctioning power, given that on occasion rules are not complied
with and subsequently a punishment is enacted [8]. In addition, identifying and study-
ing the components of the regulative pillar is central to determining which component
exerts the greatest pressure on organizations as regards the voluntary disclosure of carbon
information.

Hence, apart from examining the rules and laws related to climate change [7], it is also
essential to consider monitoring mechanisms and punishments, along with rewards, since
each contributes to reinforcing both what is required by the regulation as well as the social
expectations generated by said regulation in a certain context. In this sense, it is expected
that companies will participate in the CDP survey and that they will disclose high-quality
carbon information in those countries where:

(1) Specific climate-change-related regulation exists [7].
(2) Compliance is monitored, and punishments exist for non-compliance with the

regulation.
(3) Rewards exist for behavior in line with the regulation.
In this sense, based on the NIS perspective, a positive association between voluntary

carbon disclosure and the different components of the regulative dimension of institutions
is expected. Therefore, the following hypotheses are proposed:

Hypothesis H1a: Countries’ climate-related rules and laws positively influence firms’ decisions to
voluntarily disclose carbon information.
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Hypothesis H1b: Countries’ climate-related rules and laws are positively associated with the
quality of voluntary carbon disclosures.

Hypothesis H2a: Countries’ climate-related monitoring mechanisms and punishments are posi-
tively related to firms’ propensity to voluntarily disclose carbon information.

Hypothesis H2b: Countries’ climate-related monitoring mechanisms and punishments positively
influence the quality of voluntary carbon disclosures.

Hypothesis H3a: Countries’ climate-related rewards positively affect companies’ decisions to
participate in voluntary carbon disclosures.

Hypothesis H3b: Countries’ climate-related rewards positively influence the quality of voluntary
carbon disclosures.

In this paper, countries’ regulatory factors are used to define climate-related regulative
pressures within the national context. This concept is consistent with the socially embedded
perspective, which explains how individuals and organizations are affected by the social
environment in which they operate [45]. Thus, this study measures countries’ regulatory
contexts with specific focus on the area of climate change issues, and by considering all
three of this dimension’s empirical indicators (rules and laws; monitoring mechanisms;
sanctioning power), as highlighted by Scott [8].

3. Research Design
3.1. Sample Selection

The initial sample consisted of 2877 companies taken from the 2015 CDP climate
reports, from countries with data available regarding their climate-related regulative
components. More specifically, the countries under consideration in this study are Australia,
Canada, France, Germany, India, Indonesia, Italy, Japan, South Korea, the United Kingdom,
and the United States of America. We only consider this single year of data in the study
due to the lack of data regarding countries’ climate-related monitoring mechanisms and
punishments. Furthermore, the variable used to measure this pressure was only available
until 2015 [7]. In addition, we based our analysis on the CDP climate report from 2015, since
this was the last year in which the CDP evaluated companies using a numeric score (ranging
from 0 to 100), which allowed us to better determine the quality of voluntary carbon
disclosures. Subsequently, in line with prior research [1,6], 559 financial companies were
eliminated because their financial statements structure presented specific characteristics
influenced by industry-specific regulatory requirements, and therefore, their financial ratios
were not comparable with those of companies in other sectors. From the remaining sample,
a further 29 companies were eliminated because the 2015 CDP questionnaire was covered
by their parent companies [6]. In addition, six firms that were found to be duplicated in the
2015 CDP climate reports were also removed. Furthermore, 107 observations were excluded
due to the lack of relevant financial information. Hence, the final sample was composed
of 2176 firms, of which 1091 companies responded to the 2015 CDP climate survey and
made their responses public, and 1085 companies did not participate, declined to respond,
or did not make their responses public. These companies operate in different sectors,
as based on the Global Industry Classification Standard (GICS): consumer discretionary;
consumer staples; energy; health care; industrials; information technology; materials;
telecommunications; utilities. The final sample of 2176 companies was used to analyze the
probability of participation in the CDP, while the sample of 1091 firms that did respond
to the CDP questionnaire was considered in order to study the quality of the information
disclosed.
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3.2. Empirical Models

The theoretical framework presented above shows that companies’ decisions to volun-
tarily report carbon information, as well as the quality of disclosures, is a function of a set
of pressures (social, financial market, and regulative). Based on these pressures, this paper
performs a two-step research approach to analyze both companies’ propensity to disclose
climate-related information and the quality of the data disclosed [5,46]. The first model
analyzes the propensity for firms to voluntarily disclose carbon information through the
CDP, while the second model measures the quality of the carbon information disclosed. We
use a Heckman two-step model, because this allows for the correction of the self-selection
bias introduced in the second model due to the consideration of a subsample of firms that
responded to and made public the CDP climate questionnaire [5,47,48].

The first stage is based on a probit model, which examines the determinants of
voluntary carbon disclosure considering the whole sample of 2176 firms. The initial model
is as follows (1):

DisCDP15 = β0 + β1Laws + β2EPSI + β3Rewards + β4Size + β5TobinQ

+ β6Beta + β7Lev + β8ROA + β9CDPt-1 + β10-17Sectors + ε
(1)

As shown in Table 1 below, the majority of the companies that answered the 2015
CDP questionnaire obtained a high CDP disclosure score. The average CDP disclosure
score is relatively high (85.77 points) for these companies. In fact, more than 70 per cent
of the companies in the sample obtained a CDP disclosure score greater than 85 points.
It would, therefore, appear that those firms that decided to participate in the 2015 CDP
climate survey disclosed high-quality climate-related information, as evidenced by their
high CDP disclosure score. Furthermore, there is a considerable variation in the CDP score
for responding companies, ranging from 2 to 100 points, with a mean (median) of 85.77
(93) points.

Table 1. Distribution of the 2015 Carbon Disclosure Project (CDP) score of responding firms.

Range Number of
Firms Percent (%) Mean Median Min Max

0 < = CDP score
< 30 30 2.75 16.47 16.00 2.00 28.00

30 < = CDP
score < 50 47 4.31 39.74 40.00 30.00 49.00

50 < = CDP
score < 70 82 7.52 61.02 61.00 50.00 69.00

70 < = CDP
score < 85 146 13.38 77.69 78.00 70.00 84.00

CDP score > =
85 786 72.04 95.25 96.00 85.00 100.00

Total firms 1091 100 85.77 93.00 2.00 100.00

The second model analyzes the quality of the carbon disclosures, which is measured
by the CDP score [11,40], which summarizes the quality and comprehensiveness of the
carbon information voluntarily provided through the CDP climate survey [3]. In line with
Tang and Luo [13], the sample median (93) is used to distinguish those companies that
voluntarily disclosed high-quality carbon data from those that did not. This allows us to
analyze whether regulative indicators impact the quality of corporate carbon disclosures.
The second model only considers a sub-sample of firms that responded to the 2015 CDP
climate survey and made their response public (1091). Focusing solely on responding firms
may introduce self-selection bias into our analysis [47], hence to address this issue, the
Heckman correction factor (Lambda) is calculated and included in the second model [48].
This factor represents the inverse Mill’s ratio and deals with any selectivity bias in the
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sample. The inclusion of Lambda allows us to make the second model conditional on
positive participation in the CDP climate survey [5]. Model 2 is as follows (2):

HighCDP15 = β0 + β1Laws + β2EPSI + β3Rewards + β4Size + β5TobinQ + β6Beta

+ β7Lev + β8ROA + β9CDPt-1 + β10Lambda + β11-18Sectors + ε
(2)

3.3. Variables Definitions

Table 2 below reports the variables used in both statistical models, explaining how
they are measured, as well as their predicted sign based on the hypotheses previously
formulated.

Table 2. Summary of variables.

Variables Definition Predicted Sign Sources

Dependent variable

DisCDP15

An indicator variable that
equals one if the company
responded to the 2015 CDP
climate questionnaire and
made its response public, and
zero otherwise.

CDP

HighCDP15

A dichotomous variable that
equals one if the company
obtained a CDP disclosure
score greater than 93 points,
and zero otherwise.

CDP

Independent variables

Laws The number of climate-related
laws of a country. + Nachmany et al. [38]

EPSI

Environmental Policy
Stringency Index (EPSI). It
represents countries’
climate-related regulative
stringency. It is ranked from 0
to 6, with 0 indicating the
lowest degree of stringency,
and 6 the highest.

+ OECD

Rewards

This index represents the
country’s investments in clean
energy. It is measured as a
percentage of the gross
domestic product.

+ BNEF

Control variables

Size The natural logarithm of total
revenues. Datastream

TobinQ

TobinQ is the total market
capitalization of the firm, plus
the book value of preferred
shares, the book value of
long-term debt, and current
liabilities, divided by book
value of total assets.

Datastream
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Table 2. Cont.

Variables Definition Predicted Sign Sources

Beta

A measure of systematic risk
of the companies, which is
based on 23 to 35 consecutive
end-of-month price
percentage changes, and their
relativity to the local market
index.

Datastream

Lev Total debt divided by total
assets. Datastream

ROA

Return on Assets (ROA). Net
income before extraordinary
items/preferred dividends,
divided by total assets.

Datastream

CDPt−1

An indicator variable that
equals one if the company
participated in the 2014 CDP
survey and zero otherwise.

CDP

Lambda The Heckman correction
factor. Heckman [48]

CDP = Carbon Disclosure Project; OECD = Organization for Economic Co-operation and Development; BNEF = Bloomberg New Energy Finance.

The dependent variables are DisCDP15 and HighCDP15. DisCDP15 is a dichotomous
variable of voluntary carbon disclosure. This variable is introduced in Model 1 and equals
one if the company answered the 2015 CDP climate questionnaire and made their response
public, and zero otherwise. This study considers companies’ decisions both to respond and
to publish in the same model because the majority of companies in the sample that did reply
to the CDP survey also made their response public. In Model 2, the dependent variable is
HighCDP15, which takes a value of one if the company obtained a CDP disclosure score of
no less than the median of the sample (93), and zero otherwise. The CDP disclosure score is
ranked from 0 to 100, with those companies with the highest levels of disclosure being rated
at 100. It encapsulates the quality and comprehensiveness of carbon information reported
by companies through the annual CDP reports [3,40]. The CDP score has been widely used
in previous studies to examine companies’ carbon disclosure behavior [3,6,7,49].

Data from both dependent variables were manually collected from the 2015 CDP
climate reports for each of the countries considered in the sample. The number of papers
that rely on CDP data have increased over the last decade [19], and it has been used in sev-
eral relevant publications [1,3,7,10,50]. The CDP maintains the largest database regarding
climate-related corporate information, and it provides information on reporting activities
and environmental performance [51,52], both of which offer a basis for comparison across
countries, companies, and industries. These reports are publicly available on the CDP’s
website [53]. The information contained in CDP climate change reports can help users to
understand how companies are addressing the climate problem, as well as the strategies
they are implementing in order to mitigate their carbon emissions.

The independent variables are laws, Environmental Policy Stringency Index (EPSI),
and rewards. These variables measure each one of the different components of countries’
regulative context (rules; monitoring mechanisms and punishments; rewards), which may
influence voluntary corporate carbon disclosure.

Laws. This variable reflects the number of climate-related laws that a country has
passed. It has been taken from the study by Nachmany et al. [38], which reviews the
evolution of climate-related legislation at the global level. Given that certain countries have
broad and integrative laws while others have legislation of a narrower scope, the number
of climate-related laws may not constitute a perfect measure of a country’s response to
climate change. Nonetheless, the number of climate-related laws may be a reliable measure
for determining how committed a country is in its efforts to mitigate climate change [42].
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According to NIS theory, it is expected that companies headquartered in countries with a
greater number of climate-related laws will be under higher pressure to report their carbon
emissions. Therefore, these companies will be more likely to participate in the CDP climate
survey, as well as to disclose high-quality carbon information, given that these are the
patterns that are followed in their environment.

EPSI. This variable measures the degree of stringency of countries’ environmental
policy instruments and is specifically focused on those related to climate change and
air pollution [54]. In this case, stringency should be understood as the degree to which
environmental policy instruments put a price (explicit or implicit) on carbon emissions,
such as carbon taxes or emissions trading schemes [55]. Data from the EPSI variable were
collected from the Organization for Economic Co-operation and Development (OECD).
Given that it considers both climate-related monitoring systems and mechanisms that place
a price on contamination, this index is used to measure the monitoring mechanisms and
punishment component of the regulative pillar. This index has a range of values from 0
(not stringent) to 6 (most stringent). Given its consistency, EPSI has been widely used in
previous studies to represent countries’ environmental policies [56,57]. More specifically,
this index has been employed in previous studies on voluntary carbon disclosure in order
to measure countries’ climate-related regulative pressures [7]. From the NIS perspective, it
is expected that companies from countries with a stringent monitoring mechanism in place
for their climate change laws, along with a specific system of punishments for behavior
contrary to said laws, will be more likely to participate in voluntary carbon disclosures and
will report higher-quality carbon information.

Rewards. This indicator represents countries’ new investments in clean energy, as
obtained from the Bloomberg New Energy Finance (BNEF) database. It is represented as
a percentage of the gross domestic product (GDP). This variable is used to measure the
reward component of the regulative pillar, since according to NIS, firms based in countries
with a rewards system in place for behavior in line with climate-related regulation will be
more likely to participate in the CDP questionnaire and to receive a higher CDP score. The
greater the investments made by countries in clean energy, the greater the rewards that
companies will receive. Therefore, rewards encourage companies to make new investments
as well as to adopt measures to mitigate their carbon emissions, which may positively
contribute to voluntary carbon disclosure and to the quality of the information disclosed.

Based on previous studies, six firm-level control variables are included in this paper:
Size, TobinQ, Beta, Lev, Return on Assets (ROA), and CDPt-1. These variables have been
introduced into the model, since they have been found to be associated with voluntary
corporate carbon disclosure [17,19,58]. Financial data necessary for the calculation of
firm-level control variables (Size, TobinQ, Beta, Lev, and ROA) were collected from the
Datastream database, specifically from the end of fiscal year 2014, since the CDP surveys
companies taking into account carbon information from the previous year [1,17]. Thus, the
2015 CDP climate report contains carbon emissions data referring to 2014. Data from the
CDPt-1 variable were gathered from the 2014 CDP climate report.

Size. The literature suggests that larger firms are more likely to voluntarily disclose en-
vironmental information because they are more visible and are, therefore, subject to greater
social pressure [14,59]. Furthermore, prior evidence is consistent with finding a positive
association between company size and the quality of environmental disclosures [40,60]. In
this sense, it is expected that the size of a firm will have a positive and significant impact
on both voluntary carbon disclosure and on the quality of the information disclosed. Size
is defined in this study as the natural logarithm of the firm’s total revenues [21].

TobinQ is the proxy used to control for firms’ future growth expectations [1]. Firms
with a higher TobinQ are more likely to voluntarily disclose carbon information so as
to allow investors to calculate their value as well as their intangibles. However, prior
research failed to show a conclusive relationship between TobinQ and voluntary carbon
reporting [4,49,61]. This variable is measured as the market capitalization of the firm plus
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the book value of preferred shares, the book value of long-term debt and current liabilities,
divided by the book value of total assets [4].

Beta. Companies with a high level of business risk are more likely to voluntarily dis-
close carbon information [1], as well as to provide high-quality environmental information
in order to inform their stakeholders with regard to their environmental activities [13,49].
Beta is used in this study to control for companies’ business risk, which is based on 23 to
35 consecutive end-of-month price percentage changes, and their relativity to their local
market index [49].

Lev. Highly leveraged firms will be more likely to participate in voluntary carbon
disclosures [61]. Furthermore, leveraged companies tend to provide high-quality envi-
ronmental information in order to keep their investors and creditors informed, thereby
avoiding higher costs of capital and improving their financial flexibility [6,13,62]. In this
sense, it is expected that firms with higher leverage ratios will be more likely to voluntarily
disclose environment-related information, as well as to report high-quality information [4].
The Lev variable is measured as the company’s total debt to total assets ratio [6,61,63].

ROA. Firms with good financial performance are more likely to voluntarily disclose
information regarding their carbon emissions and climate change strategies [61]. Profitable
firms have more resources with which to afford the costs related to voluntary carbon
disclosures [64]. However, prior research is not consistent as regards the influence of a
firm’s profitability on the probability of its disclosing carbon information [5,6,25], or on
the quality of its disclosures [7,40]. ROA is measured as the company’s net income before
extraordinary items/preferred dividends divided by total assets [6].

CDPt-1 is the proxy used to control for firms’ prior CDP participation. This variable is
included because previous studies have found that firms’ prior carbon disclosure behavior
positively and significantly influences future carbon disclosures [17,61].

4. Empirical Results

This section provides an overview of the components of countries’ regulative contexts,
along with statistics corresponding to firms’ participation in the CDP survey and the
average CDP score by country. It also presents the descriptive analyses, the regression
results, and robust tests.

4.1. Overview of the Components of Countries’ Climate-Related Regulative Contexts

Table 3 below presents the distribution of the components of countries’ climate-related
regulative contexts, as well as the participation of companies in the 2015 CDP survey by
country, showing their respective CDP disclosure score.

With regard to the rules component of the regulative pillar, it can be seen from the
data in Table 3 that the United Kingdom, Italy, and Indonesia are the sample countries
with the highest number of climate-change-related laws. For their part, the countries
with the lowest number of climate-change-related laws are Canada, Australia, France,
Japan, and the United States, all of which have less than ten pieces of regulation related to
climate change. However, these countries do have stringent climate-related regulation, as
demonstrated by their high EPSI index. Table 3 also shows the different dimensions of the
regulatory pillar for each country. It can be seen that Italy, France and Germany—despite
being countries of the European Union and sharing the same European guidelines—are
significantly different from each other in terms of number of laws, EPSI, and rewards.
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Table 3. Distribution of the components of the regulative context and CDP participation by country.

Countries Laws EPSI Rewards N % Responding
Firms % CDP Score

Australia 9 3.17 0.18 179 8.23 63 35.20 81.48
Canada 3 3.28 0.25 134 6.16 79 58.96 84.56
France 9 3.58 0.15 210 9.65 77 36.67 86.73

Germany 15 3.13 0.50 144 6.62 76 52.78 74.83
India 11 1.82 0.39 142 6.53 30 21.13 93.07

Indonesia 19 1.08 0.03 40 1.84 4 10.00 53.00
Italy 22 3.28 0.12 69 3.17 36 52.17 86.00

Japan 9 3.17 0.96 397 18.24 206 51.89 89.23
South
Korea 12 3.07 0.17 207 9.51 45 21.74 94.62

United
Kingdom 23 3.83 0.83 261 11.99 205 78.54 84.49

United
States 9 2.69 0.34 393 18.06 270 68.70 86.42

Total 2176 100.00 1091 50.14 85.77
N = total sample firms. CDP score represents the proportion of the CDP disclosure score by country, which is calculated as the total CDP disclosure
score of responding firms divided by the total number of responding firms in the country. Laws, EPSI, and rewards variables are defined in Table 2.

The countries with the greatest level of climate-related rewards are Japan, the United
Kingdom, and Germany, which present values of 0.96, 0.83, and 0.50, respectively. Con-
versely, the countries with the lowest level of investments in clean energy are Indonesia,
Italy, and France. Table 3 also presents the number of firms surveyed by country. The
sample contains 11 countries, with Japan proportionally the largest (18.24 per cent of the
total sample). The United States and the United Kingdom make up the second and third
largest groups in terms of the number of companies surveyed by the CDP, accounting for
18.06 and 11.99 per cent of the study sample, respectively.

Table 3 shows that the countries with the highest response rate to the CDP question-
naire are the United Kingdom, the United States, and Canada, with values of 78.54, 68.70,
and 58.96 per cent, respectively. In terms of the quality of carbon disclosures, companies
from South Korea, India, and Japan display the highest levels of quality, as shown by their
high average CDP disclosure score.

4.2. Descriptive Statistics and Correlation Analysis

Table 4 provides the descriptive statistics for each of the variables included in the
models. More precisely, it presents the number of observations; mean; standard deviation;
percentiles (25, 50, and 75); minimum and maximum.
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Table 4. Descriptive statistics.

Panel A. Whole Sample.

Variables N Mean S.D. Minimum P25 Median P75 Maximum

DisCDP15 2176 0.50 0.50 0.00 0.00 1.00 1.00 1.00
HighCDP15 2176 0.25 0.43 0.00 0.00 0.00 0.00 1.00

Laws 2176 11.72 5.39 3.00 9.00 9.00 12.00 23.00
EPSI 2176 3.07 0.55 1.08 2.69 3.17 3.28 3.83

Rewards 2176 0.46 0.31 0.03 0.18 0.34 0.83 0.96
Size 2176 14.78 1.81 7.84 13.76 14.86 15.97 18.69

TobinQ 2176 1.88 1.53 0.49 0.99 1.36 2.14 9.76
Beta 2176 0.91 0.42 0.05 0.63 0.87 1.14 2.36
Lev 2176 0.24 0.17 0.00 0.10 0.22 0.35 0.72

ROA 2176 0.05 0.07 −0.29 0.02 0.04 0.08 0.28
CDPt−1 2176 0.45 0.50 0.00 0.00 0.00 1.00 1.00

Panel B. Sub-sample of responding companies.

DisCDP15 1091 1.00 0.00 1.00 1.00 1.00 1.00 1.00
HighCDP15 1091 0.49 0.50 0.00 0.00 0.00 1.00 1.00

Laws 1091 12.26 6.15 3.00 9.00 9.00 15.00 23.00
EPSI 1091 3.16 0.47 1.08 2.69 3.17 3.58 3.83

Rewards 1091 0.52 0.31 0.03 0.25 0.34 0.83 0.96
Size 1091 15.53 1.58 7.84 14.55 15.60 16.58 18.69

TobinQ 1091 1.70 1.15 0.49 1.02 1.33 2.01 9.76
Beta 1091 0.96 0.42 0.05 0.67 0.93 1.18 2.36
Lev 1091 0.25 0.15 0.00 0.14 0.24 0.35 0.72

ROA 1091 0.05 0.06 −0.29 0.02 0.05 0.08 0.28
CDPt-1 1091 0.83 0.37 0.00 1.00 1.00 1.00 1.00

Panel C. Sub-sample of non-responding companies.

DisCDP15 1085 0.00 0.00 0.00 0.00 0.00 0.00 0.00
HighCDP15 1085 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Laws 1085 11.18 4.44 3.00 9.00 9.00 12.00 23.00
EPSI 1085 2.98 0.61 1.08 3.07 3.17 3.28 3.83

Rewards 1085 0.40 0.31 0.03 0.17 0.34 0.50 0.96
Size 1085 14.03 1.73 7.84 13.17 14.17 15.07 18.69

TobinQ 1085 2.06 1.82 0.49 0.97 1.42 2.32 9.76
Beta 1085 0.86 0.43 0.05 0.59 0.81 1.08 2.36
Lev 1085 0.22 0.18 0.00 0.06 0.21 0.34 0.72

ROA 1085 0.05 0.08 −0.29 0.02 0.04 0.08 0.28
CDPt-1 1085 0.06 0.24 0.00 0.00 0.00 0.00 1.00

N = Number of firms. P25 and P75 are the 25th and the 75th percentiles of the variables respectively. S.D. = standard deviation. Responding
companies are those which responded to the CDP survey and made their response public. Non-responding companies are those firms that
did not respond, declined to participate, or did not publish the CDP questionnaire.

In order to mitigate the impact of extreme values, all continuous independent variables
were winsorized at the 1st and 99th percentiles. Table 4 Panel A shows the descriptive
statistics for the whole sample, while Panels B and C report the same statistics for sub-
samples of responding and non-responding firms, respectively. As may be seen in Table 4
Panel A, the mean of DisCDP15 is 0.5, indicating that 50 per cent of the sample (1091 of 2176
companies) answered the 2015 CDP climate survey and made their response public. With
regard to regulative components, the mean of the laws variable is 11.72 with a standard
deviation of 5.39, which indicates that the gap between the number of climate-related laws
is relatively large. The mean of the EPSI variable is 3.07 and its standard deviation is 0.55,
suggesting that the variation between the stringency levels of the countries’ environmental
policies is not overly high. The mean of the rewards variable stands at 0.46, which indicates
that average clean energy investments represent 0.5 per cent of the GDP, while the standard
deviation of rewards is 0.31, indicating that differences among countries’ clean energy
investments are not high. The Size and Beta variables present a mean of 14.78 and 0.91,
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respectively, for the whole sample, which is similar to that found in previous studies [1,49].
The mean of TobinQ (1.88) is consistent with that found by Luo et al. [1]. For their part, Lev
and ROA present a mean of 0.24 and 0.05, respectively, which is comparable to the findings
of Clarkson et al. [4] and Luo [6].

The mean of CDPt-1 is 0.45 for the whole sample, suggesting that 45 per cent of
companies in the sample responded to the CDP questionnaire in the previous year. This
variable appears to be very closely related to CDP participation, since its mean is higher
(0.83) for the sub-sample of responding companies (see Table 4 Panel B), which indicates
that more than 80 per cent of these companies responded to the CDP survey the previous
year. As shown in Table 4 Panel B, the mean of HighCDP15 is 0.49, suggesting that
approximately 50 per cent of the sub-sample of responding firms (539 of 1.091 companies)
obtained a CDP score of no less than 93 points. In fact, this occurs because we coded as one
those companies that obtained a CDP score greater than the median of the sub-sample of
responding companies, namely 93.

After comparing the descriptive statistics of Panels B and C, it would appear that, on
average, responding companies are larger and present higher levels of risk and leverage
than non-responding companies. Additionally, on average, responding companies operate
in countries with a higher number of climate-related laws. Furthermore, these firms belong
to countries that have more stringent environmental policy instruments, as evidenced by
the higher mean of the EPSI variable. Responding companies also operate in countries that
present a slightly higher rate of clean energy investments.

Table 5 below details the correlation analysis of dependent and independent variables.
More specifically, the Pearson (parametric) and Spearman (non-parametric) correlation
coefficients have been calculated.

Table 5. Correlation matrix.

Variables 1 2 3 4 5 6 7 8 9 10 11

DisCDP15
(1) 1 0.57 *** 0.01 0.12 *** 0.18 *** 0.44 *** -0.04 * 0.13 *** 0.10 *** 0.02 0.78 ***

HighCDP15
(2) 0.57 *** 1 0.01 0.03 0.12 *** 0.47 *** −0.07

*** 0.09 *** 0.13 *** −0.02 0.53 ***

Laws
(3) 0.10 *** 0.04 ** 1 0.11 *** 0.06 *** −0.17

*** 0.04 * −0.15
***

−0.05
*** 0.04 * 0.02

EPSI (4) 0.17 *** 0.06 *** 0.26 *** 1 0.07 *** −0.19
***

−0.14
***

−0.18
***

−0.06
***

−0.17
*** 0.05 ***

Rewards
(5) 0.18 *** 0.12 *** 0.24 *** 0.29 *** 1 0.19 *** 0.03 0.10 *** −0.10

*** 0.07 *** 0.13 ***

Size (6) 0.41 *** 0.43 *** −0.09
***

−0.06
*** 0.16 *** 1 −0.16

*** 0.24 *** 0.26 *** −0.03 0.46 ***

TobinQ
(7)

−0.12
***

−0.10
*** 0.03 −0.22

***
−0.06

***
−0.22

*** 1 −0.08
***

−0.20
*** 0.62 *** −0.03

Beta (8) 0.11 *** 0.07 *** −0.17
***

−0.09
*** 0.01 0.18 *** −0.07

*** 1 0.06 *** −0.04 * 0.13 ***

Lev (9) 0.08 *** 0.11 *** −0.03 −0.06
***

−0.10
*** 0.23 *** −0.21

*** 0.08 *** 1 −0.32
*** 0.11 ***

ROA
(10) 0.04 * 0.01 0.06 *** −0.15

*** 0.05 ** 0.15 *** 0.44 *** −0.08
***

−0.24
*** 1 0.01

CDPt−1
(11) 0.78 *** 0.53 *** 0.07 *** 0.11 *** 0.12 *** 0.42 *** −0.11

*** 0.12 *** 0.09 *** 0.02 1

Pearson (Spearman) correlation coefficients are presented below (above) the diagonal. *, **, *** represent coefficients significant at the 0.1, 0.05, and 0.01
levels, respectively (two-tailed). All variables are described in Table 2.

As shown in Table 5, cross-correlations among pairs of independent variables are not
elevated or significant, indicating that multicollinearity should not be an issue. Moreover,
the analysis of the variable inflation factors (VIF) suggests that collinearity is not a serious
problem. The largest single VIF is 1.6 and the mean VIF is less than 1.40, thus again
suggesting that multicollinearity does not appear to be an issue.
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4.3. Regression Results

Table 6 below presents the results of the initial probit model. The chi-square value
of 1665.21 is significant at the maximum level, indicating that the model was able to
distinguish those sample firms that voluntarily disclosed carbon information via the CDP
from those that did not. Table 6 also shows that the model correctly predicted the outcome
of the disclosure decision for more than 80 per cent of the companies in the sample. The
pseudo-R2 of the model is 0.552, which is comparable to previous voluntary disclosure
literature [5,61].

Table 6. Probit regression on CDP participation.

Variables Predicted Sign Coefficients Standard Errors z-Stat Marginal Effects

Laws + 0.013 * 0.007 1.69 0.005 *
EPSI + 0.474 *** 0.089 5.29 0.188 ***

Rewards + 0.410 *** 0.128 3.19 0.163 ***
Size 0.176 *** 0.027 6.41 0.07 ***

TobinQ −0.015 0.035 −0.45 −0.006
Beta 0.031 0.102 0.31 0.012
Lev 0.139 0.255 0.55 0.055

ROA 1.406 ** 0.682 2.06 0.558 **
CDPt−1 2.374 *** 0.084 28.06 0.754 ***

Constant −5.678 *** 0.550 −10.32 -

Chi-square 1665.21 ***
Log likelihood −675.67

Pseudo R2 0.552
% Correctly predicted 88.79%

Number of observations 2176
Control of sector effects yes

*, **, *** coefficients are significant at the 0.1, 0.05, and 0.01 levels, respectively (two-tailed). Marginal effects for CDPt−1 represent the discrete change
from the base level. All variables are described in Table 2.

As shown in Table 6, the rules component of the regulative pillar (as represented by
the laws variable) shows a positive and significant relationship with companies’ decisions
to disclose carbon information (0.013, p-value < 0.10). On average, however, its impact on
the probability of responding to the CDP questionnaire is quite limited, since this variable
has an impact of 0.5 per cent increase in the probability of responding for each unit increase
in the value of this factor.

Pressures originating from monitoring mechanisms and punishments are measured
by the EPSI variable, which reflects countries’ climate-change-related regulative stringency.
This variable is positively and significantly associated with firms’ participation in the CDP
questionnaire. This supports hypothesis H2a. More specifically, the estimated coefficient
of EPSI is 0.474, which is significant at the maximum level, indicating that monitoring
mechanisms and punishments related to climate change positively and significantly affect
companies’ voluntary carbon disclosure behavior.

The coefficient of rewards is also found to be positive and significant at the maximum
level (0.410, p-value < 0.01), which provides support for hypothesis H3a and suggests that
companies’ propensity to voluntarily report carbon data increases in line with countries’
reward mechanisms related to climate change.

With respect to the control variables, Size is positively related to firms’ propensity to
disclose environmental information, with a significant coefficient at the 1 per cent level.
Similarly, the ROA variable positively and significantly impacts companies’ participation
in the CDP survey (1.406, p < 0.05). CDPt-1 presents a positive and significant coefficient at
the maximum level, which suggests that companies that participated in the CDP survey
in the previous year are more likely to voluntarily participate in the CDP questionnaire.
More precisely, the predicted probability of responding to the CDP survey in year t is 0.75
greater for those firms that disclosed carbon information to the CDP in year t-1. For their
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part, the coefficients for TobinQ, Beta, and Lev are not significantly associated with firms’
propensity to voluntarily disclose carbon data.

The results of the second model are presented in Table 7 below. This model is based
on a sub-sample of 1091 companies, which both responded to the 2015 CDP climate survey
and made their response public. The dependent variable is an indicator variable equal to
one if the company obtained a CDP disclosure score greater than 93 (the median CDP score
of responding companies), and zero otherwise. The likelihood-ratio chi-square value of
282.82 is significant at p < 0.01, which indicates that our model as a whole fits significantly.
Table 7 also shows that our model correctly predicted the outcome of disclosure quality
for 69 per cent of the companies in the sample. The inverse Mills ratio was included at
this stage as an additional independent variable (Lambda), so as to account for sample
selection bias. As can be seen, the Lambda coefficient is not significant, indicating that
there is no selectivity bias of any note in the sample.

Table 7. Probit model on the quality of disclosures for a sub-sample of responding firms.

Variables Predicted Sign Coefficients Standard Errors z-Stat Marginal Effects

Laws + 0.016 * 0.008 1.92 0.006 *
EPSI + 0.037 0.135 0.28 0.014

Rewards + 0.393 ** 0.161 2.44 0.156 **
Size 0.431 *** 0.044 9.77 0.172 ***

TobinQ 0.038 0.051 0.75 0.015
Beta −0.150 0.113 −1.32 −0.059
Lev 0.600 ** 0.298 2.01 0.239 **

ROA −0.629 0.920 −0.68 −0.250
CDPt−1 1.001* 0.594 1.68 0.359 *
Lambda 0.496 0.482 1.03 0.197
Constant −8.446 *** 1.547 −5.46 -

Chi-square 282.82 ***
Log likelihood −631.74

Pseudo R2 0.1645
% Correctly predicted 69.20%

Number of observations 1091
Control of sector effects yes

*, **, *** coefficients are significant at the 0.1, 0.05, and 0.01 levels, respectively (two-tailed). Marginal effects for CDPt−1 represent the
discrete change from the base level. All variables included in the model are presented in Table 2.

Consistent with the initial probit on participation, the estimated laws coefficient is
significantly positive (0.016, p < 0.10), indicating that the number of climate-related laws
enacted by a country positively influences the quality of firms’ carbon disclosure. This
provides support for hypothesis H1b, which suggests that the quality of carbon information
disclosed by companies increases with the number of climate-related laws of the country
in which they operate.

Contrary to our expectations, monitoring mechanisms and punishments (as measured
by the EPSI variable) are not significantly associated with the quality of carbon disclosures.
Thus, the empirical evidence is not fully consistent with our predictions as made in H2b.
Consistent with hypothesis H3b, the rewards coefficient (0.393, p < 0.05) is significant with
a predicted positive sign showing that climate-related reward mechanisms encourage firms
to disclose high-quality carbon information.

With regard to the control variables, the estimated coefficient of size is significantly
positive (0.431, p < 0.01). Firm leverage is also positive and significantly related to the
quality of carbon disclosure (0.600, p < 0.05). Furthermore, we find a positive and significant
association between participating in the CDP survey in year t−1 and the quality of carbon
information reported to the CDP in year t. Conversely, coefficients for TobinQ, Beta, and
ROA are not significantly associated with the quality of carbon data.
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4.4. Robust Tests

Three additional sensitivity checks were carried out in order to ascertain whether the
results of this study are valid. Firstly, further probit models were performed in which the
measurement of the Size variable was replaced by the natural logarithm of total assets.
The results (which are not tabulated) are quantitatively similar to those presented in both
Tables 6 and 7. Secondly, additional probit analyses were performed to examine whether
the results were sensitive to the winsorization operation. Using unwinsorized data to
run probit regressions, the statistic results (not reported) for both participation probit and
quality disclosures probit were similar to those presented in Tables 6 and 7. Finally, Models
1 and 2 were analyzed using ordinary least squares regression (not tabulated), and the
independent variables presented similar levels of significance. No significant values were
observed in the residuals eliminated in each of the observations in the t test at 95 per cent,
which could be suggestive of the existence of outliers.

5. Discussion

This study finds that the rules component of the regulative pillar is positively and
significantly associated with voluntary carbon disclosure. This result is consistent with
the first hypothesis (H1a), thus suggesting that the number of climate-change-related laws
of countries does influence the level of participation of firms in said countries in the CDP
survey. This supports the NIS idea that climate-related laws, apart from placing pressure on
target companies, contribute to the generation of social expectations concerning companies’
environmental behavior, which may affect the behavior of companies both subject and not
to said laws. Thus, companies will voluntarily disclose carbon-related information in order
to adapt themselves to the social expectations prevalent in their institutional context [8].
The result for this regulative component is consistent with prior studies [1,12], despite their
being based on generic environmental regulations.

The results show that companies in countries with stringent monitoring mechanisms
and punishments related to its climate laws are more likely to voluntarily participate in the
CDP survey. This finding is similar to that of Mateo-Márquez et al. [7], who concluded that
companies in countries with strict climate-related regulations are more likely to participate
in voluntary carbon reporting.

The rewards component of the climate-related regulative pillar is positively and
significantly related to firms’ likelihood to voluntarily disclose carbon information through
the CDP. This finding highlights how rewards contribute to reinforcing the regulative
dimension of institutions [8]. Similarly, the results show that companies headquartered in
countries that have implemented a rewards system for behavior in line with established
climate change regulation will be more likely to disclose carbon information.

Countries’ climate-related rules and laws are positively and significantly associated
with the quality of the information reported to the CDP. This result is in line with previous
studies in the field of voluntary carbon disclosures, despite their measuring the regulative
pillar with a single variable [1,7].

Contrary to our initial expectations, we find that countries’ climate-related monitoring
mechanisms and punishments do not significantly influence the quality of voluntary carbon
disclosures. This result may occur because in spite of the fact that monitoring mechanisms
and punishments have been implemented in the majority of the sample countries, they
are not effective enough to encourage firms to voluntarily disclose high-quality carbon
information. Organizations gain legitimacy by participating in the CDP. Higher levels of
quality in carbon information requires an “extra effort” on the part of organizations [65,66],
an effort, which for its part, is not influenced by monitoring mechanisms and penalties,
since these serve rather to reinforce the coercive character of regulation. This in turn exerts
less pressure on those organizations participating in the CDP, given that the CDP is in fact
a vehicle for the voluntary disclosure of information.

Our research shows that countries’ climate-related rewards positively and significantly
influence the quality of voluntary carbon information. Therefore, companies in countries
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with a rewards system for behavior in line with established climate change regulation are
more likely to provide high-quality carbon information.

With regard to the firm-level control variables, we find that larger firms are more likely
to participate in the CDP survey as well as to provide high-quality carbon information.
This finding is consistent with previous studies [1,67]. Larger firms are more likely to
disclose high-quality carbon information in order to legitimize their operations in response
to their social exposure [1,23,25]. Furthermore, these firms have more resources with which
to account for, verify, and reduce their carbon emissions [40], which in turn helps them
to disclose high-quality carbon information. Consistent with Stanny [17], we find that
that firms’ prior CDP reporting behavior is positively and significantly associated with
future participation in the CDP climate survey. Highly leveraged firms are also more likely
to report high-quality carbon information so as to allow their investors and creditors to
evaluate their environmental behavior [3,6]. In addition, we find that firms’ profitability
is positively associated with voluntary carbon disclosure. This result is also consistent
with the previous literature, which indicates that highly profitable firms are more likely
to voluntarily disclose carbon-related information, since they may have more resources
with which to afford the costs related to voluntary carbon disclosures [64]. However,
firms’ profitability is not related to the quality of the information disclosed. Moreover,
participating in the CDP survey in year t-1 is positive and significantly related to the quality
of carbon information reported to the CDP in year t. TobinQ and Beta are not significantly
associated with firms’ propensity to voluntarily disclose carbon data nor with the quality
of the information reported.

6. Conclusions

This study sets out to investigate whether the components of countries’ regulative
pillars influence the probability of companies’ voluntarily disclosing carbon data as well as
the quality of the information disclosed. From the perspective of NIS theory, this paper
hypothesizes that the components of the regulative pillar of institutions (rules; monitoring
mechanisms and punishment; rewards) are positively related to both companies’ propensity
to disclose carbon information and to the quality of the information. This paper uses the
standard Heckman two-stage approach in order to model data from 2176 companies that
that were invited to participate in the 2015 CDP climate survey.

The results obtained reveal that the probability of voluntary carbon reporting is
explained by the components of countries’ regulative pressures (rules; monitoring mech-
anisms and punishment; rewards). Therefore, companies headquartered in countries
where (1) specific climate-change-related regulation exists; (2) monitoring mechanisms for
compliance have been implemented, and punishments exist for non-compliance with the
regulation; (3) rewards exist for behavior in line with the regulation will be more likely to
voluntarily disclose carbon information. These findings are consistent with NIS theory as re-
gards the regulative dimension, which provides explanations for the impact of the different
components of climate-related regulations on voluntary carbon disclosure [8,32,33].

As regards the quality of disclosures, this paper finds that climate-related rules and
rewards do positively influence the quality of carbon information disclosed by companies.
However, contrary to our expectations, neither climate-related monitoring mechanisms
nor punishments are significantly related to the quality of carbon information. This could
be due to the fact that monitoring mechanisms and punishments reinforce the coercive
character of regulation and, therefore, are not as effective in encouraging companies to
voluntarily disclose high-quality carbon information.

Taken together, the findings of this study suggest that climate-related rules, monitoring
mechanisms and punishments, and rewards positively influence companies’ decisions to re-
spond to the CDP climate survey. However, as regards the disclosure of high-quality carbon
information, only climate-related rules and rewards appear to be significant. Furthermore,
and consistent with prior studies, we find that companies that disclose better-quality car-
bon information are larger and more leveraged than companies that only respond to the



Sustainability 2021, 13, 1914 19 of 22

CDP questionnaire. Larger firms are more likely to report high-quality carbon information,
because they are more visible and have more resources with which to account for and
disclose carbon emissions [6,40]. Additionally, leveraged companies are also more likely to
voluntarily report high-quality carbon information due to pressures from their investors
and creditors to evaluate their carbon-related risks [3,6].

Several studies measure the regulatory pillar with a single variable, such as the
ratification of the Kyoto Protocol [2,68] or participation in a carbon market [6,69]. This can
conceal the influence that the different components of the regulative pillar may exert as
well as the compensation of the effects occurring between them. In this regard, the results
of our study confirm that all the components have a similar influence on the decision of
companies to voluntarily disclose carbon information. However, in terms of the quality
of the information disclosed, the monitoring and punishment components do not have
a statistically significant influence. Among the implications that this research may have,
we can highlight the fact that regulators could, for example, achieve more in terms of the
quality of the information voluntarily disclosed by companies through the implementation
of rewards as opposed to closer monitoring and the application of penalties, as the results
of our study show.

This study provides the first comprehensive assessment of the components of the
climate-related regulative pillar and their influence on both the response to the CDP climate
survey as well as on the quality of disclosures. Thus, this study makes several contribu-
tions to the existing literature. Firstly, it has taken the innovative approach of investigating
the different components of countries’ regulative pillars as highlighted by Scott [8] and
specifically related to climate change, which previous studies in the field of voluntary
carbon disclosure have neglected [1,2,7,35]. Secondly, it demonstrates which countries
present greater levels of pressure from these regulative dimensions. Thirdly, unlike pre-
vious studies on voluntary carbon disclosures, which focus on larger companies [1,2,12]
or those listed on specific indices [3,70], this study takes into account all the companies
included in the 2015 CDP climate report for each of the sample countries. Finally, as
opposed to considering generic climate-change-related regulations [2,12,35], this paper
focuses on specific climate-related regulations and disaggregates them in order to identify
the different individual components.

The findings of this study have implications for investors, managers, and regulators in
that they will be better able to understand how the different components of climate-related
regulation influence corporate carbon disclosure behavior. For example, this study offers
investors and managers insights into evaluating voluntary carbon disclosures. The results
may be taken into account in order to design country-specific reporting strategies and
investment decisions. Last but not least, the results may also be of interest to regulators and
policymakers in order to better understand the effects of the components of the climate-
related regulative pillar on voluntary carbon disclosure, as well as for the development of
guidelines to encourage firms to disclose high-quality carbon information.

This research is subject to certain limitations. First of all, the paper focuses on one
institutional pillar only (regulative), thus caution should be exercised when extrapolating
the findings to other institutional dimensions [8]. Secondly, it is centered on coercive
pressures, i.e., pieces of regulation implemented by governments. Thirdly, the time period
under analysis is relatively short (namely one year) as compared to previous studies [6,43].
Nonetheless, the multinational approach—11 countries including 2176 companies oper-
ating in different sectors—helps to compensate for this limitation. In this regard, fur-
ther studies could analyze the elements of other institutional pillars, i.e., normative and
cultural-cognitive, as well as examining their relationship with voluntary carbon disclosure.
Furthermore, future research may also consider exploring the value relevance of voluntary
carbon reporting and the moderating role of the different components of countries’ regula-
tive pillars, as well as analyzing the interplay between each component of the regulative
dimension of institutions.
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