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Abstract: The study analysed the asymmetry in the disclosure of environmental criteria of the
Global Reporting Initiative (GRI) standard based on financial and non-financial information in
37 companies in 19 sub-sectors of the Colombian economy that were assessed by MERCO (Business
Monitor of Corporate Reputation) in 2017 and 2018 in terms of corporate reputation, responsibility,
and corporate governance. It is based on the theories of agency, stakeholders, and legitimacy,
whereby six hypotheses were postulated. The indicators of environmental criteria were retrieved
from the website and sustainability reports of each company, using a dichotomous approach for
collecting information on environmental activities. The hypotheses were contrasted with a binary
choice and panel data models. The results showed that increasing quality and transparency in
voluntarily disclosed information decreases its asymmetry, thereby meeting the information needs of
stakeholders, providing confidence, and strengthening corporate social responsibility (CSR) activities.
In addition, the most indebted and largest companies disclose less information on environmental
activities, in contrast to companies with higher solvency. Overall, the study contributed with the
calculation of an asymmetry ratio with the MERCO indicators and the use of the insolvency risk
variable as an explanatory variable for disclosure. Additionally, it contributed to the field of study of
CSR from the Latin American context.

Keywords: environmental disclosure; GRI standard; corporate reputation; corporate responsibility
social; corporate governance; stakeholders

1. Introduction

In recent decades, corporate scandals have negatively affected the confidence of
interest groups in companies. This lack of confidence has highlighted the need for trans-
parent reporting for two key reasons: Accountability and governance [1]. Thus, corporate
governance focuses on the quality, transparency, and reliability of relationships between
agents and stakeholders. As such, addressing compliance with corporate governance
standards reflects the need for organisations to show more responsibility and transparency
to shareholders [2]. Thus, a balanced relationship between companies and society should
be maintained [3], because the decisions and actions of entrepreneurs do not only affect
themselves, but also their stakeholders, as stated by [4]. Accordingly, the pressure from

Sustainability 2021, 13, 5405. https://doi.org/10.3390/su13105405 https://www.mdpi.com/journal/sustainability

https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0001-9423-0859
https://orcid.org/0000-0002-0094-2570
https://orcid.org/0000-0003-2934-6649
https://orcid.org/0000-0002-3539-5212
https://www.mdpi.com/article/10.3390/su13105405?type=check_update&version=1
https://doi.org/10.3390/su13105405
https://doi.org/10.3390/su13105405
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/su13105405
https://www.mdpi.com/journal/sustainability


Sustainability 2021, 13, 5405 2 of 18

some stakeholder groups (clients, employees, suppliers, owners, and others) to improve
the quality and transparency of environmental reporting is increasing [5], such as Global
Reporting Initiative (GRI) reporting, which focuses on transparency of information and is
still an open topic for discussion as companies are implementing it voluntarily [6].

This research is based on the following three theories: The agency [7], stakeholder [8],
and legitimacy [9] theories. These three theories validate the need for transparency in
voluntarily disclosing environmental criteria, corporate reputation, responsibility, and
corporate governance towards mitigating the problem of information asymmetry between
agents and stakeholders [10].

The first, the agency theory, studies the relationship between managers/agents and
shareholders/principals [7]. Agents are tasked with maximising the value of the or-
ganisation, thus serving the interests of shareholders. The agency theory highlights the
advantages of information disclosure in reducing information asymmetry and agency
costs. However, this theory predicts the emergence of conflicts of interest, causing agency
problems because often agents seek to satisfy their own interests instead of working for the
benefit of the company shareholders [7].

The second, the stakeholder theory [8], defines organisation as a group formed by
different individuals who may have an interest in the organisation. The main goal of this
theory is to balance the contradictory requirements of various stakeholder groups [8] in the
implementation of the business strategy within the organisation. One of these demands
that has emerged in recent decades is biodiversity conservation, which is being increasingly
scrutinised by stakeholders and now represents an important aspect of business ethics [11].

The third, the legitimacy theory, aims at reducing the existing gap between how
the public wants the company to behave and how it actually behaves [12]. Companies
need to justify that the market requires their services and that they are liked by different
social groups [9]. Based on the legitimacy theory, information disclosure seeks to inform
the public of changes in company activities and behaviours, justifying their actions to
society in order to change the public’s perception of any situation that may arise [13]. The
legitimacy theory considers the interactions of society as a whole [14] to strengthen trust
in stakeholders [15]. Public trust is primarily based on the company behaviour regarding
environmental issues. Therefore, the environmental information disclosed by companies
can be explained by the legitimacy theory because they respond to changes in social concern
for these issues [16].

Thus, environmental information disclosure has become a challenge for business
organisations, who need to fulfil the expectations of their stakeholders [17]. Information
disclosure is a measure used by most companies to facilitate the understanding of the
social and environmental performance of an organisation and to improve relationships
with stakeholders [18,19]. Transparency and good corporate governance practices may
reduce opportunistic behaviours by those who have the most information [20], curtailing
conflicts of interest with stakeholders. Therefore, companies are currently highly oriented
towards disclosing Global Reporting Initiative’s (GRI) environmental criteria in their
sustainability reports [18,21–25].

The disclosure of environmental criteria aims at mitigating the problem of informa-
tion asymmetry between agents and stakeholders. Asymmetric information may occur
because one of the parties is better informed than its counterpart about the decisions
of the organisation. When investors handle information on earnings different from that
known to managers, the problem of information asymmetry may be exacerbated [26–29].
Such situations may drive executives to adopt decisions that benefit their own interests,
damaging those of shareholders [10]. This results in information asymmetry that can be
reflected in various variables, such as financial variables within companies and common in
different sectors of the economy [30–33].

The goal of voluntary disclosure is to improve corporate governance (CG) and cor-
porate social responsibility (CSR) practices. CG emerged with the Sarbanes–Oxley Act
and is focused on improving the quality of financial information in the United States in
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response to the amount of accounting frauds in the late 1990s and early 2000s [34]. CG
seeks to mitigate the agency problem by restricting the managers’ incentives to promote
their own interests to the detriment of investors [35] as a mechanism of balancing of power
between agents and stakeholders.

CSR refers to a company’s management practices for the public good, beyond legal
requirements. It is about the business contribution to sustainability. Thus, the disclosure of
practices associated with sustainability in companies has evolved due to the information
needs of stakeholders [36]. This disclosure in turn has become a key factor for companies
that is reflected in their value [37]. Accordingly, proactive CSR companies are better
positioned in their sectors [38]. CSR can also be considered the discretionary business
practices of companies that are intended to enhance the welfare of society [29,39], including
some previously unthinkable aspects such as sustainability, gender parity, environmental
awareness, diversity and minorities, and others [40].

As a result of this, companies are increasingly committed to communicating informa-
tion about their CSR because they believe this approach generates positive results, such
as customer loyalty [41]. Organisations frequently participate in CSR so that agents can
perceive that the company is operating in a fair market [42], which is a company’s ethical
commitment to its stakeholders. CSR is therefore an effective strategy broadly conceived
as a company’s or brand’s commitment to maximising long-term economic, social and
environmental well-being through business practices, policies, and resources [43].

In this line of thought, the interaction between CSR and sustainability in recent years
has been reaffirmed in theory and practice [40,44–49]. However, current empirical studies
on corporate engagement in activities that contribute to sustainable development are few,
scattered, and poorly reported in Latin American countries. Most of the research is found
in countries in other regions, as evidenced from the literature review shown in Table A1 in
the Appendix A.

Due to the dynamics in the research field of CSR and sustainability, there are different
indices and standards for the disclosure of information such as ESG, EFQM, EMAS, SA
8000, ISO 14000, and the Global Reporting Initiative (GRI) [50]. Additionally, for some Latin
American countries, another source of information associated with CSR is MERCO (Monitor
Empresarial de Reputación Corporativa—Business Monitor of Corporate Reputation),
which is a reputational assessment instrument based on a multi-stakeholder methodology,
composed of six assessments and twenty-five sources of information that reports eight
indicators in 12 Iberoamerican countries, as open data available on MERCO’s website
(https://www.merco.info/co/ (accessed on 1 March 2021)). These indicators are related
to company leadership, corporate responsibility and governance, human talent, consumer
dynamics, and digital reputation. This multi-stakeholder methodology is audited by
KPMG, in accordance with ISAE 3000 and the International Standard on Quality Control 1
(ISQC1), which publishes its report in MERCO’s Process Elaboration Report, which has an
annual edition (Informe de Proceso de Elaboración de MERCO) [51].

In this context, this research aimed at analysing the asymmetry and factors in the
disclosure of environmental criteria of the GRI-300 standard, based on financial and non-
financial information in Colombian companies assessed for their corporate reputation,
responsibility, and corporate governance by MERCO in 2017 and 2018, as a contribution to
research on CSR from Latin America, where this type of study is underdeveloped.

2. Hypothesis Formulation

The hypotheses have been formulated based on a literature review of the disclosure
of CSR information between 2010 and 2020, that was published in journals included in
the ScienceDirect bibliographic database, as outlined in Table A1 in the Appendix A. In
this study, the hypotheses are based on the agency, stakeholder, and legitimacy theories,
considering factors or characteristics that may affect transparency in the disclosure of
information on environmental indicators. These factors are risk of insolvency, size, debt,
profitability, and growth.

https://www.merco.info/co/
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The voluntary disclosure of environmental criteria under the GRI standard increases
transparency and improves activities associated with CSR, reducing the problem of in-
formation asymmetry. In this regard, researchers have examined the various benefits of
participating in CSR using direct financial measures of corporate financial performance
(CFP) and have found that CSR benefits companies by enhancing analyst follow-up [52].
Moreover, it increases corporate benefits, improves communication with shareholders on
financial matters [53], fosters a more effective corporate governance, increases company
value [54–56], and reduces equity costs [57–59] by improving the credit rating [60] and
increasing the forecast accuracy of analysts.

The agency theory [7] highlights that increasing transparency in the disclosure of
environmental criteria reduces the problem of information asymmetry, in addition to
serving the interests of stakeholders, according to the stakeholder theory [8]. The legitimacy
theory [9] also supports information disclosure on environmental criteria, thus explaining
company actions. Thus, the following hypothesis is formulated:

H1. The voluntary disclosure of environmental criteria under the GRI standard increases trans-
parency and improves activities associated with CSR, reducing the information asymmetry problem.

Previous studies on the relationship between risk and information asymmetry argue
that managers of high-risk companies can make more effort to correct information asym-
metry. According to [61,62], reputation building is important for companies under intense
monitoring and with high risks. Such companies must provide additional high-quality
information. Similarly, [63,64] postulate that companies whose risk is difficult to define and
measure may be reluctant to issue debt to avoid adverse selection by their stakeholders.

According to the agency theory [7], companies with increased solvency may tend to
reveal more information associated with CSR, thus reducing the problem of information
asymmetry. Conversely, the stakeholder theory [8] could be motivating information dis-
closure on company solvency, thus justifying any decision made by the company. The
legitimacy theory [9] also supports the disclosure of information on CSR towards reduc-
ing the information asymmetry between how the public perceives the behaviour of the
company and how the latter actually behaves. The following hypothesis is formulated:

H2. Companies with a lower risk of insolvency disclose more environmental activities associated
with CSR, reducing the asymmetry of information with their stakeholders.

Large organisations perform more activities related to environmental criteria. In
addition, they have more complex organisational structures than small companies [65].
Accordingly, the agency theory [7] states that these companies disclose more information
to reduce the information asymmetry problem and agency costs. As large companies have
more stakeholders than small companies, the stakeholder theory [8] aims at disclosing
more information. Information disclosure, supported by the legitimacy theory, also reduces
the gap between the amount of information disclosed by large companies and that of small
companies [9]. Thus, the following hypothesis is formulated:

H3. Large firms disclose more information about their engagement in environmental activities
associated with CSR, reducing information asymmetry with their stakeholders.

Company debt may indicate that an organisation is expecting investments to grow and
increase its profits [20]. According to the agency theory [7], the most indebted companies
may be disclosing more information on environmental activities associated with CSR, thus
justifying the use of their resources. The stakeholder theory [8] also justifies the disclosure
of environmental activities to clarify the actions of a company to its stakeholders. The
legitimacy theory [9] supports information disclosure to justify a company’s borrowing
decisions to the public. The following hypothesis is formulated:

H4. Companies with greater debt disclose more information on environmental activities associated
with CSR, reducing the information asymmetry with their stakeholders.
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According to the agency theory [7], the most profitable companies tend to disclose
more information to show their financial situation to stakeholders. By disclosing infor-
mation on profitability levels, the company would be meeting the performance demands
of different stakeholders, according to the precepts of the stakeholder theory [8], whilst
creating a public perception of its financial stability, in accordance with the assumptions of
the legitimacy theory [9]. Thus, the following hypothesis is formulated:

H5. Companies with higher profitability disclose more information regarding their environmental
activities associated with CSR, reducing the information asymmetry with their stakeholders.

According to the principles of the agency theory [7], as companies grow, they should
disclose more information to the stakeholders to reduce the information asymmetry prob-
lem and agency costs. The stakeholder theory [8] also justifies information disclosure by
meeting the requirements of stakeholders in terms of expansion into other markets. The
legitimacy theory [9] considers information disclosure on company growth as a way to
show the efficiency of the company and thus reduce the information gap. The following
hypothesis is formulated:

H6. Companies with higher growth disclose more environmental activities associated with CSR,
reducing the information asymmetry with their stakeholders.

3. Methodology

This study analyses the asymmetry and factors in voluntary disclosure of environ-
mental criteria of Colombian companies reporting under the GRI-300 standard. Colombia
began its homogenisation and standardisation of this standard in 2017. In order to do this,
37 companies belonging to 19 subsectors of the Colombian economy were observed that
report under the GRI standard, and that have also been assessed for corporate reputation,
responsibility, and governance by MERCO in 2017 and 2018. The decision to use data
from these two years for this research was made because the financial information audited
by the Colombian government’s control bodies is only available up to 2018. Moreover,
non-financial information from the same two periods was used.

Thus, two dependent variables were defined in the research. The first variable was
disclosure of environmental criteria of the GRI-300 standard (materials, energy, water,
biodiversity, emissions, effluents, waste, compliance, and environmental assessment of
suppliers). A matrix with a dichotomous approach was constructed with the information
on these criteria, where companies that disclosed more than 90% of the criteria were
assigned one, and those that disclosed less were assigned zero.

The second dependent variable was constructed from information from the MERCO
responsabilidad y gobierno corporativo (MERCO Corporate responsibility and governance)
and MERCO reputación corporativa (MERCO corporate responsibility) data series by 2017
and 2018. The first series evaluates the economic and financial aspects, the quality of the
supply, human talent, ethics, corporate responsibility, internationalisation, and innovation
of each company; an indicator was generated for each company [51], which could be
interpreted as the effort made by the organisation to show its capabilities (σ). The second
series evaluates the ethical behaviour, transparency, good governance, responsibility to
employees, commitment to the environment, climate change, and contribution to the
community; an indicator was generated for each company [51], and these aspects show the
stakeholders the actions taken by the company associated with CSR (η). In this sense, what
company managers disclose to the market is compared with what stakeholders perceive
from this information disclosure, so that as this gap decreases, the problem of information
asymmetry can be reduced. This is in line with the principles of the agency, stakeholder,
and legitimacy theories.

Considering these two indicators, an asymmetry ratio (IS) was calculated, which
according to Equation (1) compares the relationship between the internal aspects of the
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company (σ) with the stakeholders’ perception of it (η). In this way, a company will have
more symmetric information if the result of the equation tends to one.

IS = σ÷ η (1)

Table 1 shows the dependent variables explained above and the independent variables
defined from the literature review presented in Table A1. The dependent variables were
disclosure of environmental aspects of the GRI standard and information asymmetry.
The independent variables were size, debt, profitability, growth, and insolvency risk. In
addition to a dichotomous variable that was constructed with the information disclosed
by each company on its website and sustainability reports on environmental activities
not covered by the GRI standard, this variable was constructed from a dichotomous
approach matrix.

Table 1. Definition of dependent and independent variables.

Variable Definition Acronym of the
Variable

Dependent variables

Disclosure of information on
environmental aspects (Discl)

Aspects reported by companies under
the GRI-300 standard. d_gri

Information asymmetry
(D_IS)

Calculation of the asymmetry ratio (IS)
from the relationship between the
corporate reputation indicator (σ) and
corporate responsibility and
governance (η).

D_IS

Variable explanations

Size Natural logarithm of total assets. assets
Debt Ratio of total liabilities to total equity. debt
Profit Ratio of net profit to sales. profit
Grow Operating income percentage change. c_sales
Risk Z-score according to the Altman model. z_cat

Environmental practices not
covered by the GRI standard
(act_r_ma)

Environmental actions of the observed
companies that were disclosed on their
websites or sustainability reports but
did not follow the GRI standard.

act_r_ma

Source: The authors.

Models for Hypothesis Validation

To test hypothesis one, a binary choice model was used as shown in Equation (2).
From the explanatory variables, we determine the probability (pi) [64] that disclosure
of information on environmental aspects (d_gri) increases or decreases depending on
information asymmetry (D_IS), environmental activities not covered by the GRI standard
(act_r_ma), size (assets), profitability (profit), growth (c_sales), debt (debt).

pi ≡ Pr[yi = 1|x] = F
(
x′ iβ

)
(2)

To test the other hypotheses, a panel data model with two study periods (2017 and
2018) was used to analyse the data by ordinary least squares (OLS) regression. To check
the consistency and efficiency of the regression coefficients, the Breush-Pegan test [66]
was used and for multicollinearity the variance inflation test (VIF) was used. The model
aimed at explaining the behaviour of the information asymmetry (D_IS) based on size,
profitability, growth, debt, and the risk of insolvency, according to Equation (3), in addition
to the environmental activities variable not covered by the GRI standard (act_r_amb) as a
proxy variable of CRS actions.

D_grit = β1t + β2tSize + β3tPro f it + β4tGrowth + β5tDebt + β5tRisk + β5t Act_r_amb + µ (3)
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4. Results

The results of this study show that the companies analysed between 2017 and 2018
showed an increase in the dependent variable Information Asymmetry (IS) from 48.15 to
51.85%. Regarding the Disclosure of Environmental Aspects of the GRI standard (d_gri),
the Colombian companies showed the highest interest in disclosing compliance with envi-
ronmental regulations, followed by emissions, water, and energy consumption. The sectors
with the least information asymmetry were construction and infrastructure, pharmaceu-
ticals, and passenger transport, whereas the most asymmetric sectors are those of public
services and Family Welfare Fund.

Table 2 outlines the descriptive statistics of the independent variables. The companies
taken in this study are medium and large in terms of their level of assets, according to
the business classification in Colombia. Indebtedness ranges from 34.13% to 72.37%. The
average profitability is 23.01%, which indicates that most of the companies are in good
financial health. Growth has averaged 4.61% above the economic growth rate in Colombia
for the period under analysis. Finally, these companies do not present a high risk of
insolvency in the future.

Table 2. Descriptive statistics of the explanatory variables of the models.

Variable Acronym of
the Variable Mean (µ) Standard Deviation (δ)

Size assets 8.2594 1.9867
Profitability profit 0.2301 0.4542
Growth c_sales 4.6062 1.1977
Debt debt 0.5325 0.1912
Risk of insolvency z_cat 2.8965 0.8819

Source: The authors.

Hypothesis Testing

The results of the marginal effects of the binary choice model, which are outlined in
Table 3, indicated that, among the higher the asymmetry of information, the probability of
disclosure environmental aspects under the GRI standard decreases by 21.39%. In addition,
large companies have a low probability of disclosure of these aspects; otherwise, depending
on their profitability, this probability is 70.32%. The same results were found in studies
conducted by [67,68]. Companies that disclose environmental activities on their websites
or reports and their disclosure of environmental aspects under the GRI standard showed
a positive, although not statistically significant, relationship. Growth and indebtedness
have a negative relationship with environmental disclosure, which is consistent with the
literature, but the results were not statistically significant in this research.

Table 3. Results from the binary choice model.

Y = Disclosure of Information on Environmental Aspects (d_gri)
Coefficients (β) Marginal Effects (dy/dx)

Explanatory Variables

Information asymmetry D_IS −1.2408 * −0.2139 *

Environmental practices not covered by the GRI standard act_r_ma 16.509 2.5456

Size asset −4.88 ×
10−8 ** −7.53 ×

10−9 **

Profitability r_op −4.5607 ** −0.7032 **

Growth c_sales −0.015 −0.0023

Debt debt −2.4761 −0.3818

Constant _cons 2.3123 **

* p < 0.1; ** p < 0.05

Source: The authors.
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These results confirm the first hypothesis (H1) on the voluntary disclosure of envi-
ronmental criteria under the GRI standard, increasing transparency, improving activities
associated with CSR, and reducing the problem of information asymmetry. These results
validate the assumptions of the agency [7], stakeholder [8], and legitimacy [9] theories.

The dependent variables used in the OLS panel data model were tested for het-
eroscedasticity and multicollinearity, in both cases the defined variables are accepted, so
that the coefficients are consistent to test the hypotheses. Table 4 shows the regression
results to test hypotheses two to five.

Table 4. Results from the panel data model.

Y = Information Asymmetry (D_IS)
Coefficients (β)

Explanatory Variables

Size assets 6.53 × 109 *

Profitability r_net 0.0571

Growth c_sales 1.62 × 10−2

Debt debt −0.4273 **

Risk z_cat 0.0715 **
Environmental
practices not covered
by the GRI standard

act_r_ma 0.2365 **

Constant _cons 0.2183 **

* p < 0.1; ** p < 0.05
Source: The authors.

Thus, as companies minimise their risk of insolvency, the information symmetry
increases to 7.15%, thereby mitigating the information asymmetry problem. Therefore, the
hypothesis according to which companies with a lower risk of insolvency (H2) conduct
more environmental activities associated with CSR, reducing the information asymmetry
with their stakeholders, is confirmed. Accordingly, the studies by [58,69–71] found a
positive relationship between risk measured through Tobin’s Q variable and the disclosure
of environmental information. These results confirm the assumptions of the agency [7],
stakeholder [8], and legitimacy [9] theories.

The results regarding hypothesis (H3) on size, presented in Table 4, show that com-
panies with a 1% increase in size increase symmetrical information disclosing more infor-
mation on environmental activities associated with CSR at 90% significance level. These
findings indicate that as companies increase in size, they consider that they will be more
robust and it will be better to disclose this type of information to their stakeholders. These
results corroborate the findings of [58,72–77], and accept the assumptions of the agency [7],
stakeholder [8], and legitimacy [9] theories.

According to the results outlined in Table 4, companies with higher debt tend to
disclose less information about their environmental aspects, which increases informa-
tion asymmetry. Thus, the fourth hypothesis (H4) is rejected. These results are in line
with the study by [73] and reject the assumptions of the agency [7], stakeholder [8], and
legitimacy [9] theories.

However, the last two hypotheses, (H5) and (H6), on profitability and growth, respec-
tively, were not confirmed in this study because the model coefficients were not significantly
different, as presented in Table 4. Nevertheless, the positive relationship between the prof-
itability and symmetrical information aspects by the companies corroborates the findings
of [69,78]. In turn, the results on growth were also non-significant, maintaining a negative
relationship with the dependent variable, similar to the studies by [68,76,79].
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5. Conclusions

This study analysed the asymmetry and factors in the disclosure of environmental cri-
teria of the Global Reporting Initiative (GRI) standard based on financial and non-financial
information in Colombian companies rated in corporate reputation, responsibility, and
corporate governance by MERCO in 2017 and 2018. It was found that as the disclosure of
environmental indicators increases, the asymmetry of information decreases, thus showing
good corporate governance practices, transparency, and trust towards stakeholders. In-
creasing the quality and transparency of information lowers agency costs, thus meeting the
information needs of stakeholders, providing confidence, and improving CSR activities.
Therefore, the agency, stakeholder, and legitimacy theories are confirmed.

The results on financial performance show that more profitable companies tend to
reduce the asymmetry problem by reporting under the GRI standard. As companies
increase in size, they report fewer activities under the GRI standard. With regard to
information asymmetry, when companies are able to increase their size and decrease their
debt and insolvency risk, they achieve reductions in their information asymmetry and
in turn tend to disclose more of their environmental activities through their website or
sustainability reports, but not necessarily under the GRI standard.

More indebted companies disclose less information and conduct fewer environmental
activities associated with CSR, increasing the information asymmetry with their stake-
holders. Companies with higher levels of debt do not consider it necessary to explain to
stakeholders that they may be incurring debt to increase their investments. Conversely,
companies with lower solvency risk are motivated to disclose more information on envi-
ronmental aspects, increasing transparency regarding their CSR activities.

As companies increase in size, they report fewer activities under the GRI standard.
Regarding information asymmetry, companies that can increase their size and reduce
their debt and insolvency risk achieve reductions in their information asymmetry and
in turn tend to disclose more of their environmental activities through their website or
sustainability reports, but not necessarily under the GRI standard. Accordingly, these
results accept the proposed agency, stakeholder, and legitimacy theories. Thus, the largest
companies consider that they have sufficient reputation and need not incur costs to collect
and disseminate such information.

Research on CRS, information disclosure, and the problem of information asymmetry
that achieve an empirical verification based on the financial and non-financial conditions of
companies have been developed mostly in European, Asian, and North American contexts.
However, in Latin America they are few and have only been addressed in Argentina,
Mexico, and Brazil, so research on these issues in other countries in the region is significant,
as in the case of this research, which focused on the Colombian context, identifying similar
aspects with the business characteristics of other countries according to the literature.

This study is a contribution to the field of research as it uses the insolvency risk
variable as an explanatory variable for information asymmetry, and therefore its impact on
the disclosure of information on environmental indicators. In addition, the disclosure of
environmental criteria was analysed under the GRI standard and other sources of disclosure
of these criteria of companies that were measured in corporate reputation, responsibility,
and corporate governance with audited indicators, such as MERCO and the inclusion of
the insolvency risk variable.

Future research along the methodological lines of this study can be carried out using
other indicators that measure corporate reputation, corporate governance, and CSR criteria
such as ESG. Other standards such as EFQM, EMAS, SA 8000, ISO 14000, among others,
can also be considered. Another alternative for future research is to carry out compara-
tive studies between different Latin American countries on their CSR actions, especially
environmental or social.
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Table A1. Empirical literature supporting hypothesis formulation.

Analysis Group Variable Reference Country Industry Model Relationship

Activities associated
with CSR

Disclosure of
environmental aspects

[67] United States Multiple Panel +

[68]
Spain, Brazil, USA, Italy, Australia,

France, Russia, Germany, Chile, and
Mexico, among others.

Energy, Mining, Oil, Finance
and Construction Panel +

Voluntary disclosure

[76] China Multiple Panel SR

[74]
France, Germany, Italy, Spain,

Switzerland, Sweden, and the United
Kingdom

19 sectors Panel SR

[80] Bangladesh Banks Panel -

[81] Belgium 11 sectors Panel +

[69]

Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Ireland, Italy,

The Netherlands, Norway, Portugal,
Spain, Sweden, and the United Kingdom.

8 sectors Panel +

[82] China Manufacturing
(publicly traded) Panel +

[77] China Multiple Panel +

[58] 31 countries Multiple Panel SR

[75] The United States

Four chemical industries,
machinery and equipment,

electronics and
business services

Panel +

[83] Spain Multiple Panel SR

[73] France
Multiple-(Société des

Bourses Françaises—SBF,
French stock market)

Panel +

[84] South Africa Multiple-SBF Panel SR

[71] New York Stock Exchange (NYSE) Multiple Panel +
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Table A1. Cont.

Analysis Group Variable Reference Country Industry Model Relationship

Risk Q-Tobin

[74]
France, Germany, Italy, Spain,
Switzerland, Sweden, and the

United Kingdom
19 Sectors Panel -

[69]

Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Ireland, Italy,

The Netherlands, Norway, Portugal,
Spain, Sweden, and the United Kingdom.

8 Sectors Panel +

[85] Taiwan 31 Sectors Panel

[82] China Manufacturing
(publicly traded) Panel -

[77] China Multiple Panel -

[58] 31 countries Multiple Panel +

[73] France Multiple-SBF Panel -

[70]
Egypt, Jordan, Kuwait, Morocco, Oman,
Saudi Arabia, Tunisia, Turkey, and the

United Arab Emirates
Multiple, non-financial Panel +

[71] NYSE Multiple Panel +

Size

Total number
of employees [74]

France, Germany, Italy, Spain,
Switzerland, Sweden, and the United

Kingdom
19 Sectors Panel -

Natural logarithm
of employees [85] Taiwan 31 Sectors Panel

Natural logarithm
of assets

[76] China Multiple Panel -

[86] London Multiple Panel +

[69]

Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Ireland, Italy,

The Netherlands, Norway, Portugal,
Spain, Sweden, and the United Kingdom.

8 Sectors Panel +

[77] China Multiple Panel -
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Table A1. Cont.

Analysis Group Variable Reference Country Industry Model Relationship

[58] 31 countries Multiple Panel -

[75] The United States

Four chemical industries,
machinery and equipment,

electronics and business
services

Panel -

[83] Spain Multiple Panel +

[73] France Multiple-SBF Panel -

[71] The United States
Pulp and paper, chemicals,

oil and gas, metals and
mining, and utilities

Panel -

Natural logarithm of
assets [71] NYSE Multiple Panel +

Record of total assets [79] Argentina

Multiple (Agriculture,
Construction, Finance and
Insurance, Manufacturing,
Mining, Real Estate, Retail,

Services, Transportation,
and Gas/Electric Services)

Panel +

Natural logarithm of
corporate income [70]

Egypt, Jordan, Kuwait, Morocco, Oman,
Saudi Arabia, Tunisia, Turkey and the

United Arab Emirates
Multiple, non-financial Panel +

Debt Leverage

[74]
France, Germany, Italy, Spain,
Switzerland, Sweden, and the

United Kingdom
19 Sectors Panel +

[76] China Multiple Panel +

[68]
Spain, Brazil, USA, Italy, Australia,

France, Russia, Germany, Chile, and
Mexico, among others.

Energy, Mining, Oil, Finance
and Construction Panel +

[86] London Multiple Panel +
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Table A1. Cont.

Analysis Group Variable Reference Country Industry Model Relationship

[69]

Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Ireland, Italy,

The Netherlands, Norway, Portugal,
Spain, Sweden, and the United Kingdom.

8 Sectors Panel +

[82] China Manufacturing (publicly
traded) Panel +

[58] 31 countries Multiple Panel +

[75] The United States

Four chemical industries,
machinery and equipment,

electronics and business
services

Panel +

[73] France Multiple-SBF Panel -

[83] Spain Multiple Panel +

[84] South Africa Multiple-SBF Panel +

[70]
Egypt, Jordan, Kuwait, Morocco, Oman,
Saudi Arabia, Tunisia, Turkey, and the

United Arab Emirates
Multiple non-financial Panel +

[79] Argentina

Multiple Sectors

Panel +

Agriculture, Construction,
Finance and Insurance,
Manufacturing, Mining,

Real Estate, Retail, Services,
Transportation, and

Gas/Electric Services.

[71] NYSE Multiple Panel +

Profitability Asset profitability

[76] China Multiple Panel -

[68]
Spain, Brazil, USA, Italy, Australia,

France, Russia, Germany, Chile, and
Mexico, among others.

Energy, Mining, Oil, Finance
and Construction Panel -
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Table A1. Cont.

Analysis Group Variable Reference Country Industry Model Relationship

[86] London Multiple Panel +

[69]

Austria, Belgium, Denmark, Finland,
France, Germany, Greece, Ireland, Italy,

The Netherlands, Norway, Portugal,
Spain, Sweden, and the United Kingdom.

8 Sectors Panel +

[85] Taiwan 31 Sectors Panel +

[84] South Africa Multiple-SBF Panel -

[86] The United Kingdom Multiple Panel -

[78] Argentina

Multiple (Agriculture,
Construction, Finance and
Insurance, Manufacturing,
Mining, Real Estate, Retail,

Services, Transportation and
Gas/Electric Services)

Panel +

Net profitability [71] NYSE Multiple Panel -

Profitability: The
profitability of the

company is the natural
logarithm of the return

on equity (ROE)

[70]
Egypt, Jordan, Kuwait, Morocco, Oman,
Saudi Arabia, Tunisia, Turkey, and the

United Arab Emirates
Multiple non-financial Panel -

Growth

Variation in the level of
sales

[76] China Multiple -

[68]
Spain, Brazil, USA, Italy, Australia,

France, Russia, Germany, Chile, and
Mexico, among others.

Energy, Mining, Oil, Finance
and Construction Panel -

Market value divided by
book value

[79] Argentina

Multiple

Panel -

Agriculture, Construction,
Finance and Insurance,
Manufacturing, Mining,

Real Estate, Retail, Services,
Transportation, and

Gas/Electric Services.

Source: The authors.
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