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Abstract: The ESG ecosystem has evolved over the years, and macro decisions have had an impact
on the implementation and reporting of the ESG Index. This paper aims to first investigate if
all the components of the ESG index are equally reported and secondly to identify the impact
of socio-economic and political variables on the composite ESG index. To achieve this aim, the
authors have utilized macroeconomic variables over the period 1984–2020 for 139 countries from the
Refinitiv database and have constructed composite indices based on principal component analysis
for the ESG components using a panel fixed effects model with structural breaks. The findings have
significant policy implications, emphasizing the importance of globally accepted standards. Finally,
by addressing the ESG at a macro level, it provides the context within which to consider the adoption
of the ESG ecosystem diachronically, thus providing the backdrop for considering the implementation
of the ESG at the micro level.

Keywords: ESG; structural breaks; corruption; political institutions; economic institutions

1. Introduction

Conventional financial reporting has been criticized [1] as backward as it does not
provide enough information for investors and other stakeholders to make informed de-
cisions on a company. Ref. [2] have argued that another reason for looking at alternative
or compensating reporting in recent years has been the increasing number of lawsuits
against companies. Thus, “in recent decades, corporate social responsibility has gained
increasing attention from companies”, while “companies with strong Environment, Social
and Governance (ESG) performance indicators are more likely to attract ecologically and
socially conscious investors, especially younger investors” [3]. Hence, due to the interest
by investors, regulators, and policymakers, companies are now willing to integrate social
responsibility practices into their business. Given entities implement such practices, it
follows that they should be publicly reported, so they can gain from benefits derived
from reporting non-financial information. Ref. [4] argue, when companies report on their
assessment of the three components of ESG, it enables investors to understand how the
board has considered the risks of environment, social, and governance factors and how
these have been integrated into the business strategy and major action-plan.

Ref. [5] explain that the ESG ecosystem (i.e., ESG index (ESG index rating tracks
the performance of companies for environmental, social, and governance practices), ESG
performance (ESG performance is the evaluation of a company’s environmental, social,
and governance performance), and ESG reporting (ESG disclosure is a form of reporting by
an organization’s management team about the companies’ performance on ESG issues))
has evolved over the years. ESG reporting originated “with civil society demands for
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company disclosure” (p. 449). In fact, between the years 1997–2011, five nonprofit organiza-
tions (Global Reporting Initiative, Climate Disclosure Standards Board, Carbon Disclosure
Project, International Integrated Reporting Council, and Sustainability Accounting Stan-
dards Board) took the initiative to act as private standard setters for ESG reporting. Several
initiatives such as the Paris Agreement on Climate in 2015, the recommendation made by
the World Economic Forum in 2017 to companies to report on ESG and the initiatives by
governments or regulatory bodies encouraged non-financial reporting disclosure and/or
sustainability reporting. Thus, these initiatives navigated the development of the ESG re-
porting ecosystem. However, the lack of a homogeneous agreement amongst the standard
setters, the polycentric approach by the private sectors in encouraging the development
of ESG indices to fit their reporting preferences, and the uncertainty of stakeholders to
convince investors of the materiality of individual components within ESG means that the
ESG reporting ecosystem is still under construction.

Whilst in the past, researchers referred to the triple bottom accounting reporting,
which incorporated social, environmental, and economic information [6], ESG reporting
has become in recent years widely accepted by both researchers [7,8] and capital markets [9].
This is evident by the fact that companies are allocating significant portions of their expense
budgets to ESG. More than USD 20 billion was spent on ESG by Fortune Global firms
in 2018 [10], and in 2020, more than 90% of the S&P500 largest companies prepared ESG
reports [11].

There has been an increasing trend in the last twenty years in investigating the drivers
of ESG, as researchers need to understand the factors affecting this type of disclosure [12,13].
Previous studies have emphasized the link between firm, industry, size, country, and
timely evolution factors [14–16], while others [17] have explained the link between institu-
tional [18], legitimacy theory [19], stakeholder, and agency theory [12] and ESG disclosure.
Ref. [20] have observed that the theoretical basis of ESG research focuses on institutional
and stakeholder theories, while [21] have further explained that ESG controversies and
media reach threaten organizational legitimacy as it attracts stakeholder concerns [22]
increases borrowing costs [23] and adversely impacts profitability [24].

The objective of this paper is first to investigate the behaviour of all the ESG compo-
nents and secondly to identify the effect of socio-economic factors on ESG. Thus, the authors
have used macroeconomic variables over the period 1984–2020 for 139 countries from the
Refinitiv database and constructed composite indices based on the principal component
analysis for the environment, social, and governance to investigate firstly whether all the
components of ESG are equally reported and secondly the effect of socio-economic factors
on ESG index using a panel fixed effects model with structural breaks. In particular, the
authors have first explored the global trend for the environmental, social, governance, and
the overall ESG indices over the years. Second, the authors uncover the impact of political
and economic institutions, such as corruption, civil disorder and war, economic and finan-
cial risk, ethnic and religious tensions, foreign pressures, law and order, and military in
politics, on the ESG index. In addition, the authors have considered how macroeconomic
factors such as GDP per capita, inflation, and trade openness affect the ESG index. Finally,
the authors have explored if the presence of political and economic shocks (structural
breaks) have changed the impact of political and economic institutions and macroeconomic
variables on the ESG index. The results reveal that there is an increasing trend for the social,
governance, and aggregate ESG indices, but not for the environment index where the trend
is decreasing. Moreover, political and economic institutions, as well as macroeconomic
factors, have an effect on the ESG performance.

The rest of the paper is organized as follows: the next section provides a literature
review; Section 3 refers to the methodology and data used; Section 4 presents and discusses
the empirical findings; and the paper concludes with a summary of the findings, policy
implications, and concluding remarks.
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2. Literature Review

It can be asserted that because of the volatile economic environment and the increasing
interest of investors, consumers [25] employees, and governments due to socio-economic
and environment issues, as well as the increasing legal action taken against a corporate
entity or its shareholders, managers wish to focus on reputation-building, their fiduciary
responsibilities, and their moral responsibilities [2]. Some studies [26,27] have shown
a favorable assessment when entities disclose their ESG index. Some of the favorable
assessments are: (a) a better credit rating [28], (b) an improvement in the firm’s value as
well as business performance and an impact on the cost of capital [29], (c) improved risk
management [30–32], and (d) lower cost of capital [26]. On the other hand, other studies [33]
have advocated that ESG reporting is a window dressing practice undertaken by some
entities to legitimize questionable business and turn the investors’ attention away from
illegal activities [34]. This was proven recently by [35], who found that there is a negative
relationship with the ESG disclosure and in particular the social pillar of ESG, suggesting
that when companies in the financial sector experience “unfavorable performance, they may
disclose more information about their social behavior, values and activities to mask their
low performance and deviate shareholders’ concerns”. The same authors have also found
that banks with lower profitability, but larger size, tend to have higher ESG disclosure,
which is another factor supporting the window dressing theory. This can explain why some
investors penalize companies that report on ESG by not investing in them, an argument
recently confirmed by [2] and discussed further below.

ESG reporting enables the investors to identify which entities are “good corpo-
rate citizens” [36] and to integrate non-financial ESG factors into their investment de-
cisions [37–39]. It has been found that ESG disclosure lowers the cost of capital and
has a positive association with market performance, firm value, and quality of reported
earnings [40,41]. ESG disclosure “can improve the firm’s communication with all inside
and outside stakeholders and shareholders” [36] because it improves transparency, which
enables more effective management monitoring and navigates stakeholders to develop
their own informed decisions.

Ref. [12] argue, the implementation of ESG depends where in the world one refers to.
For instance, in the EU, there is mandatory ESG disclosure requirement [42] which will
apply progressively from 2024–2028 to four categories of companies: (a) large EU public
interest entities, (b) large EU undertakings and EU parent undertakings of large groups,
(c) EU small and medium-sized undertakings (“SMEs”) that are listed on EU regulated
markets (and which are not micro-undertakings), and (d) non-EU parent company with:
(i) an EU-established large subsidiary or a listed SME subsidiary or (ii) a large EU branch.
The European Parliament through the CSRD creates new and comprehensive reporting
obligations. More specifically, the EU Directive CSRD 2022/2462 which came into force
in January 2023 creates an obligation to disclose information on “sustainability matters”
that affect the company as well as the impact of the company on sustainability matters (i.e.,
the double-materiality principle). Companies will also have to include principal actual
or potential adverse impacts in the company’s value chain and own operations, as well
as the actions taken to prevent, mitigate, or remediate these adverse impacts. In addition,
companies should also report both forward-looking and retrospective information, and
more importantly, the information must be verifiable.

It has been found that entities reporting their ESG performance have higher expected
benefits derived from the additional reporting than their US counterparts [43]. EU com-
panies have a higher level of ESG disclosure relative to US firms [36]. This may well be
attributable to the fact that within the EU such disclosure has been provided under Direc-
tive 2014/95/EU [44], otherwise, they should explain non-compliance, unlike the US and
China where disclosure is voluntary. Ref. [36] advocate that the quality of ESG disclosure
can be improved because the “mandatory reporting requirement provides a mandate and
an incentive for firms to respond to investors’ demand for better quality disclosure” [36].
The same authors argue that ESG disclosure creates a motive for firms to indicate their
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commitment towards ESG, and by doing so, they can mitigate information asymmetry and
enable stakeholders to better monitor the firm’s ESG disclosure behavior [45]. Ref. [46] also
believe that mandatory ESG disclosure changes the reporting entity’s global outsourcing
practices, improves firm-level price discovery efficiency [47], and shows an increase in
green innovation [48]. Ref. [49] have also found that when the mandatory requirements
are implemented by the government, then the benefits on capital market are greater than
when implemented by the Stock Exchange. It appears that the issue of mandatory versus
voluntary disclosure has been researched to a great depth, thus the present authors have
decided not to consider it in the current paper.

Ref. [50] have found that “good ESG performance by listed companies can encourage
institutional investors to increase their shares, thereby sending positive signals to the
market and reducing their financing constraints” (p. 10). They have also found that ESG
investment is preferred by institutional investors who have been tolerant to poor operating
performance. This is in contrast to findings by [51], who found a negative association with
firm value and explained that this is due to low investor sophistication in China, because
investors lack the experience, expertise, and professionalism to be able to interpret this
information. Another reason of course may be that ESG disclosure is voluntary, and it may
lack the transparency and the accountability required to gain legitimacy.

China is not the only country that appears to be resisting ESG disclosure. There are
18 US States that throughout 2021 and 2022, “have used their legislative powers to place
limitations on ESG investing or to prohibit their state governments from doing business
with financial institutions that adopt certain ESG policies, such as decreasing investment
in carbon-intensive sectors” [52]. The fact that Black Rock is accused of putting climate
change, by encouraging the implementation of ESG reporting, above client interest [53]
does send a strong message against ESG reporting. In addition, there are a number of
Governors in the USA (e.g., Texas, Florida) that “ban, or restrict, companies that invest in
funds and companies that favor environmental, social or good government causes such
as green energy, worker rights and social justice” [54], in other words, they encourage
investing and doing business with sin companies. Ref. [55] have found that companies in
hazardous sectors such as oil and gas have responded to the pressure from stakeholders for
the negative environmental effects of their daily processes by applying more sustainability
policies and regulations [56], but are they reporting on environmental issues? Given the
above discussion, the authors are hypothesizing that the environmental component will
not be widely reported in the ESG index unlike the social and governance component. This
will be one of the research questions the authors will endeavor to investigate.

On another issue, ESG reporting has been viewed by some [57] “as an insurance
premium that the firm pays to avoid, or reduce, any loss of market value as a result of
such negative events”, as negative company activities may reduce stock prices. Others
refer to it as a moral capital [58] or a buffer zone [59]. A study carried out in Japan [60] is
consistent with [57], who further illustrate that during crisis, disclosing ESG is an additional
insurance [61–63] for the firms. Ref. [64], in their study, have also found that when there
are market downturns, such as during the COVID-19 pandemic, investors tend to obtain
better risk adjusted returns for investing in green funds, which is in support of earlier
findings [65,66].

Ref. [2] on the link between risk and ESG reporting have argued that “ESG assessment
tends to increase firms’ risk exposure, denoting an uncertain condition among investors”
(1104). They have also found that a “full ESG assessment increases firm’s systemic risk”
(1104), an assertion that is supported by earlier studies [33,67]. Ref. [2] argue that the
disclosure of ESG generates a non-negligible agency risk as investments made by the
company towards sustainability are viewed as profit sacrificing rather than an added value
(the buzzer zone or insurance-like protection mentioned earlier).

A study in China [68] has found that ESG disclosure decreases corporate financial
irregularity risks as it helps to mitigate information asymmetry. It appears that the in-
hibiting effect of improved internal and external supervisory conditions created by ESG
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disclosure is significantly stronger compared to poor supervisory conditions; thus, there are
fewer financial irregularities. Ref. [69] argue that irregularities are related to organizational
structure and weak corporate governance, thus ESG disclosure will decrease information
asymmetry and consequently lower the crash risk [70] or irregularities.

In further explaining the link between ESG reporting and financial risk, [71] utilize the
signaling theory and argue that corporate social responsibility (CSR) could help improve
corporate reputation, which in turn increases corporate value, and it then follows that the
company is more likely to obtain loans at a low cost and thus have lower financial risk.
Following this argument, [72] as well as [73] provide empirical evidence that the higher
a firm’s corporate social performance, the lower its financial risk. More specifically, [72]
found that “high quality internal controls indicate high working efficiency of the company”
(p. 867), which implies effectively preventing the occurrence of major risks and thus there
is a negative relationship between financial risk and ESG ratings. Similarly, [72] argue
that companies with high ESG indices effectively have reduced energy consumption, save
on resources, and are more efficient. At the same time, these companies attract more
high-quality employees, they have higher productivity, and employees are more efficient.
The same authors have found that when companies implement green policies, they have
higher ESG scores and disclosures, thus have lower financial risk. Hence, there is an inverse
relationship between financial risk and ESG scores. More practically, ESG methods are
evolving towards physical risks and transformation. More specifically, companies that
are obliged by law to modernize their assets must take more ecological actions. Many
investment projects, especially long-term ones, are carefully assessed by banks when
granting a loan. Low standards in the field of ESG, including environmental requirements,
will mean more expensive loans for companies, and thus will affect their financial results.

Ref. [74] have found that companies in the energy and utilities industry that have
disclosed their ESG index had higher access returns and lower volatility. On the same
path is the finding from [55], who found that gas and oil companies have responded to
the pressure from stakeholders to address the negative environmental effects of their daily
processes by applying more sustainability policies and regulations [56], thus have lower
firm risk. This finding is in line with that of [75], who argue that better ESG scores will
reduce the impact of several types of risk such as loss of revenues, regulatory sanctions, or
declining share prices. Similarly, [55] found there is a “negative and significant association
between ESG profile and systematic risk, demonstrating that the higher the ESG rating, the
lower the market risk” in the Oil and Gas industry (p. 10). It follows, from the discussion
above, that the component risk is worth further investigation as far as its impact on the
ESG index.

In addition to economic factors such as economic risk or financial risk, there are social
factors that may be influencing the ESG performance and index. Ref. [76] found that the
impact of news on the “volatility of ESG firms is larger for bad news, compared to good
news” (p. 1). Ref. [76] discusses the impact of negative news and advocates that bad news
is theoretically motivated by negativity bias theory, which is traced back to theoretical
research in social psychology [77,78]. Ref. [79] argue that negative news tends to have a
greater impact than positive news as they produce greater and more intense consequences
than comparable positive events in most situations. This argument is also supported by [80],
who have found that negative news is processed quicker than positive news, thus investors
place a greater weight on bad news relative to good news. It appears from the discussion
above that the impact of socio-political events does affect investment decisions. More
specifically, as illustrated in the discussion below, the level of corruption and civil or other
unrest does affect ESG disclosure.

If one is to accept the assertion made by Ioannou and [81] that companies operating in
high corrupted countries are more inclined to be involved in unethical practices, then [82]
findings that there is negative impact between corruption and ESG disclosure holds true.
Hoang also found that firms are less likely to disclose ESG performance if local corruption
is high. It is advocated that firms must compromise between the excess cost of ESG
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practices and stockholders’ benefit, and when there is more corruption, there will be more
informal costs of business [83]. It is advocated by [82] that firms “with stronger ESG
commitments and better sustainability performance tend to be more affected by political
corruption via higher formal and informal costs they bear”. Ref. [35] are also in agreement
with the above argument that “banks operating in high corrupted countries are less likely
to improve their ESG, as they are inclined to engage in unethical practices. Such an
opaque environment nurtures the ground for non-transparent behavior and voluntary
unwillingness to disclosure.” Of course, the reverse also holds true that there is “greater
disclosure of sensitive transactions” when there is less perceived corruption [84], which is
an argument also supported by [85]. Thus, corruption is one of the variables to be included
in the study to investigate its impact on ESG.

In addition to bad news having an impact on ESG, so does war or social unrest. For
instance, due to the war in Ukraine, the Bank of America is expecting destabilization of ESG
because of food shortages and increasing prices [86,87]. More specifically, Quinson argues
that the war will raise ESG questions relating to the future of renewable energy dependency,
human rights considerations, and governance issues for Russia and Belarus. The countries
involved in the war contribute significantly to the global needs of gas, crude- oil, coal,
wheat, and other resources. Thus, a war will create shortages, prices will increase, and
this will have an impact on related industries around the world. The shortage created will
inevitably strengthen the argument around renewable energy and interest around ESG [88].
On the other side of the coin, when there is ethnic tension, racial unrest, or civil unrest, as
was the case in recent years in the USA due to the killing of George Floyd, there was an
increasing interest by the corporate to develop and highlight social policies. By doing so,
it creates a critical factor in how companies are perceived by investors [89]. The present
authors believe, therefore, that it is worth researching the hypothesis that there is an inverse
relationship with civil disorders/wars/ethnic or racial tension and ESG performance.

From the above literature discussion, a number of questions remain unanswered, and
the authors of the current paper will endeavor to address them.

Thus, the research questions posed are:

I. What is the global trend for the environmental, social, governance, and the overall
ESG indices over the years?

II. What is the impact of the political and economic institutions, such as corruption,
civil disorder and war, economic and financial risk, ethnic and religious tensions,
foreign pressures, law and order, and military in politics on the ESG index?

III. How macroeconomic factors such as GDP per capita, inflation, and trade openness
affect the ESG index?

IV. Has the presence of political and economic shocks (structural breaks) changed the
impact of political and economic institutions and macroeconomic variables on the
ESG index?

3. Methodology and Data Description

Following the literature, the authors investigate the effect of political and economic
institutions and macroeconomic variables on ESG index, considering the presence of
structural breaks using the following typical fixed effects panel for 139 countries from all
over the world over the period 1984–2020:

yit = µi + β′xit + εit (1)

where the dependent variable yit is a scalar and measures the ESG dimensions (environment,
social, governance), xit is a k× 1 vector of ESG determinants, β is a k× 1 vector of unknown
parameters, εit is an idiosyncratic error term for country i = 1, 2, . . ., N, and time t = 1, 2, . . .,
T, allowed to be correlated across i.
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By addressing the ESG index at a macro level, it provides the context within which
to consider the implementation of the ESG ecosystem diachronically, thus providing the
backdrop for considering the implementation of the ESG at the micro level.

The inclusion of only 139 countries from all over the world in the sample was based
purely on country data availability criteria from Refinitiv. Further, in order to answer the
research question regarding the global trend for the environmental, social, governance
and the overall ESG indices over the years, the authors considered the longest time span
available, covering the period 1984–2020.

A significant assumption is that the variables are stationary, otherwise leading to
spurious regression [90], affecting the estimated R2, coefficients and standard errors. Con-
sequently, to address any issues of non-stationarity, the authors follow [91] and implement
a panel unit root test for the null hypothesis of a random walk with drift against the al-
ternative of a stationary panel process with a structural break in the intercepts and linear
trends at time b. Structural breaks are exogenous shocks (for example, a financial crisis or a
pandemic such as COVID-19) which have a persistent effect changing the model parameters
and adversely impact the behavior of the unit-root tests [92].

In the spirit of [93], the authors extend the linear model in (1) by allowing for the
presence of structural breaks. In particular, the authors consider the following linear panel
model with an unknown structural break at time b:

yit = µi + β′xit + γ′mit(b) + εit (2)

for country i = 1, 2, . . ., N and time t = 1, 2, . . ., T. The r× 1 vector mit is defined as:

mit(b) = R′xit I(t > b) (3)

where I(.) is the indicator function taking the value one when t > b and zero otherwise,
R is a k× r matrix of zeros and ones with full column rank r that includes the elements
of xit whose coefficients are subject to structural change. If k > r or k = r, then (3) is a
partial structural or a pure structural change model, respectively. The model can be easily
generalized to include multiple breaks. Further, to address any endogeneity concerns
related to omitted variables and reverse causality/simultaneity bias [94], which would
have led to incorrect inferences [95], the model in (2) is estimated using two-stage least
squares (2SLS), where all variables are instrumented using their lag-values.

Estimation of the linear panel data model with an unknown structural break in (2)
requires first to examine for the presence of structural breaks and in particular testing the
following null hypothesis:

H0 : no breaks versus H1 : 1 ≤ s ≤ smax breaks

using the following double maximum statistic:

WDmaxF(smax) = max1≤s≤smax

ca,1

ca,s
supF(s) (4)

where ca,s is the critical value of supF(s) at significance level a and s breaks. Uncovering the
presence and number of structural breaks requires to identify the exact location. Following
the literature [96,97], the estimation of the break points is based on minimizing the sum of
squared residuals given by:

∼
Ts = arg minTs ∈ Ts,ε SSR(Ts) (5)

where SSR(Ts) is the sum of squared residuals based on s breaks. Regarding the variables
used for the analysis, the authors utilize data from the Refinitiv database and particularly
macroeconomic variables comprising the environment, social, and governance dimensions.
The data covers up to 2020, which was the latest available period. For the environment
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component, the authors consider emissions and pollution (CO2, methane, and nitrous
oxide emissions) and energy use (primary energy intensity, electricity production from
coal sources, fossil fuel energy consumption, energy use per capita, renewable electricity
output, renewable energy consumption). All environmental variables (apart from renew-
able electricity output and renewable energy consumption) have been rescaled with higher
scores, indicating strong environmental performance. For the social dimension, the authors
include access to services (access to clean fuels and technologies for cooking, access to
electricity, people using safely managed sanitation services), demography (life expectancy,
fertility rate), and education and skills (school enrolment—primary, government expendi-
ture on education). Finally, for the governance component, the authors consider economic
environment and innovation (individuals using the internet, scientific and technical journal
articles, patent applications), and gender (school enrolment gender parity index, propor-
tion of seats held by women in national parliaments, ratio of female to male labor force
participation rate).

To construct the environment, social, governance, as well as the overall ESG quality
indices, the authors follow [98,99] based on principal component analysis (PCA), which
considers the first principal component to weight the index and the factor loadings of the
consecutively extracted components. A significant advantage of this method is that a bigger
proportion of the variance in the data set is explained [100].

For the set of the ESG determinants, the authors use data from the International
Country Risk Guide (ICRG) and specifically measures of political institutions (corruption,
law and order, civil disorder, civil war, ethnic tensions, foreign pressures, military in politics,
and religious tensions), economic institutions (economic and financial risk rating), and
macroeconomic variables (real per capita GDP, inflation, trade openness). For comparability
and ease of interpretation [101] and following the literature [102–105], the authors have
rescaled the political and economic institutions from ICRG between 0 and 1 (0 ≤ x ≤ 1),
where the lowest point 0 indicates low values and the highest point 1, high values.

A detailed description of the variables and their source is provided in Table A1 in the
Appendix, the country list is presented in Table A2, whereas Table A3 presents summary
statistics for the pooled data.

4. Empirical Results

To tackle any issues of non-stationarity, which would lead to spurious regression [90]
affecting the relevant R2, coefficients and standard errors, the first step of the empirical
analysis involves implementing a panel unit root test for the null hypothesis of a random
walk with drift against the alternative of a stationary panel process with unknown struc-
tural breaks in the intercepts and linear trends at time b, following [91]. Table A4 presents
the univariate panel unit root results for the level and growth rate of all the variables com-
prising the environment-social-governance dimensions, as well as, for all the relevant ESG
determinants, including economic and political institutions and macroeconomic variables.
According to the results, when the growth rates are considered, the estimated statistics
are far less than the corresponding critical values, and therefore, the null hypothesis of
non-stationarity is rejected (thus, growth rates are considered for the multivariate analysis),
as opposed to the levels, where the stationarity results are contradictory.

As previously discussed, to construct the environment, social, governance, as well as
the aggregate ESG quality indices, the authors follow [98,99] based on principal component
analysis (PCA), which considers the first principal component to weight the index and
the factor loadings of the consecutively extracted components. In Figures 1–4, the authors
illustrate the country-average for the environment, social, governance, and the aggregate
ESG indices by year. The figures reveal that there is an increasing trend for the social,
governance, and aggregate ESG indices, but not for the environment index where the trend
is decreasing. In addition, the figures indicate the presence of structural breaks, which will
be further investigated in the context of multivariate analysis.
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To investigate the effect of economic and political institutions and macroeconomic vari-
ables on ESG, the authors first estimate the relevant locally weighted scatterplot smoothing
(LOWESS) presented in Figures 5–17. According to the findings, higher levels of corruption,
civil disorder, civil war, economic and financial risk, ethnic and religious tensions, foreign
pressures, risk in law and order, military in politics, and inflation have a negative effect
on ESG performance. In contrast, income per capita and trade openness have a positive
impact on ESG performance. The results are also confirmed by the Pearson correlation
matrix presented in Table A5.
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For the estimation of the linear panel data model with unknown structural breaks in
(2), which will shed light on the ESG determinants, it is required first to examine for the pres-
ence and number of structural breaks and second identify the exact location. Following the
literature [96,97], the authors implement a sequential test for multiple breaks at unknown
breakpoints in a multivariate setting, presented in Table A6. In particular, in Table A6 (first
section), the number of breaks is determined using a sequential testing approach with a
maximum number of breaks smax = 5 and reports the test value at each step in the sequence
and the appropriate critical value from [96]. The number of breaks is increased by one every
time the test rejects the null, starting at zero breaks. According to the results, there is one
estimated break when the dependent variable is the aggregate ESG index and the environ-
ment and two estimated breaks for social and governance. Table A6 (second section) also
includes the estimation of the breakpoint locations along with the relevant SSR and 95% con-
fidence intervals. Notably, all variables have a common breakpoint in 2010. Whilst [106,107]
suggest that the financial crisis had prompted and encouraged the companies to report on
ESG as an additional investment [57,60], there is no other literature explaining why 2010 is
a turning point for the ESG disclosure. The authors, whilst in agreement with the above-
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mentioned authors and their explanation that the global financial crisis prompted compa-
nies to report on ESG, have also found that there were regulatory measures around the
global on the implementation of governance and environment. Some of these were: (a) the
World Bank issued its governance principles (http://info.worldbank.org/governance/wgi/
pdf/wgidatatables.pdf; https://www.brookings.edu/opinions/governance-matters-2010
-worldwide-governance-indicators-highlight-governance-successes-reversals-and-failures/
[accessed on 14 June 2023]), (b) the OECD published its governance principles (http://
regulatoryreform.com/wp-content/uploads/2015/02/OECD-Risk-and-Regulatory-Policy-
2010.pdf [accessed on 14 June 2023]), (c) the SEC introduced Guidance on Disclosure Re-
lated to Business or Legal Developments Regarding Climate Change [108]. Figures 18–25
present the mean country ESG, environment, social, and governance before and after 2010.
These findings are in line with [106], where she illustrates that Australia ASX 300 firms im-
proved their ESG performance in the period 2002–2009 (also illustrated in Figures 18 and 19
below). She also explains that the global financial crisis has shaken the world markets,
causing widespread social consequences [107] with the need for companies to be a lot more
transparent on ESG issues.
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Finally, the social component has an additional breakpoint in 2004 and governance
in 2015. A number of events leading up to 2004 which had an impact on social indicators
include: (a) 9/11 attack in the USA in 2001 (https://www.history.com/topics/21st-century/
9-11-attacks [accessed on 14 June 2023]); (b) the USA–Iraq war in 2003–2011 (https://www.
britannica.com/event/Iraq-War [accessed on 14 June 2023]); and (c) the SARS epidemic
(https://www.cdc.gov/sars/about/fs-sars.html [accessed on 14 June 2023]) in 2002–2004.
As illustrated by [109], it was not until 1992 and in the wake of some well-known company
collapses in the UK, that the first version of the UK Corporate Governance Code was
produced by the Cadbury Committee. It is evident that over time, corporate scandals,
collapses, and failures have brought about an erosion of public confidence in companies and
raised the interest in governance. Hence, as there are more frauds and mismanagement,
it is expected there will be an increasing interest in the G component of ESG. Events
leading up to 2015 that are expected to have had an impact on the governance component
were: (a) the collapse of Enron and WorldCom causing the “dark side of business” (https:
//www.bbc.coms/news/business-58026162 [accessed on 14 June 2023]) in the first decade
of the new century, (b) the Bernie Maddoff fraud case (https://www.bbc.com/news/
business-58026162 [accessed on 14 June 2023]), where the defendant was sentenced to
150-years incarceration for the largest Ponzi scheme in history, (c) the Barclay’s and Libor
Scandal in 2012 in the UK, and (d) also in the UK in 2012, the court found guilty and
sentenced to 10 years in prison former fugitive Asil Nadir for the theft of nearly GBP
29 million (USD 46 million) from his Polly Peck empire more than 20 years ago (https:
//www.bbc.com/news/uk-19352531 [accessed on 14 June 2023]).

In agreement with [93], Tables A7–A10 present the 2SLS results for the structural
change model presented in (3.2), where k = r, and hence allowing for a pure structural
change. Further, to alleviate any endogeneity concerns, all variables are instrumented
using their 5-year lag-values (the results remain robust using 3-year lag-values and are
available upon request). Table A7 displays the 2SLS results for the aggregate ESG. The
first column includes the coefficients and corresponding robust standard errors for the full
sample excluding the presence of structural breaks, whereas the second and third columns
include the regime estimations (before and after 2010) for the pure structural change
model. According to the results and following the theoretical predictions, higher levels of
corruption, financial risk, foreign pressures, and inflation have a negative impact on the
ESG performance. In contrast, higher levels of per capita GDP and trade openness have a
positive effect on ESG. The results remain robust if the authors consider the first regime
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(before 2010) in the structural change model, but when the second regime is considered
(after 2010), only financial risk (negatively) and per capita GDP (positively) are statistically
significant. Similar results are presented in Table A8, where the authors explore the effect
of political and economic institutions and macroeconomic variables on the environmental
index. When the full sample model is considered, higher levels in corruption, civil disorder,
financial risk, religious tensions, risk in law and order, and inflation have a detrimental
effect on the environmental index, as opposed to the impact of per capita GDP, which is
positive. Similar results are obtained when the first regime is considered (before 2010), but
after 2010, there is an additional significant negative impact of economic risk and military
in politics on the environment. In Table A9, the role of political and economic institutions
is also important for the social index, where the authors consider the presence of two
structural breaks in 2004 and in 2010. In the full sample, corruption, civil disorder, financial
risk, ethical tensions, and foreign pressures affect the social index negatively, whereas
affecting the real per capita GDP positively. Similar are the results before 2010 during the
first and second regime (t < 2004 and 2004 < t < 2010). After 2010, however, corruption is
not statistically significant. Finally, in Table A10, where the authors consider the presence
of two structural breaks in 2010 and in 2015 for governance, it is clear that the effect of
political and economic institutions is strong in the full sample and in the first and second
regime (t < 2010 and 2010 < t < 2015) but vanishes after 2015.

5. Discussion

Thus, in responding to the research questions, it was found that the social and gover-
nance components have an increasing global trend, whilst the environment component,
a decreasing trend over the years. The authors assert that while there is higher pressure
due to the climate change movement nowadays to report on environmental issues, it is
costly for companies to implement environmental protection legislations, thus they hide
behind reporting social and governance issues. This is in support of arguments by [34,35]
proposing that ESG is used as window dressing to cover up illegal, unethical, or simply
opaque environments.

The effects of corruption, civil disorder, civil war, ethnic and religious tension, military,
and law unrest, as shown in Table A7, on ESG index are negative. Whilst this is expected,
companies can indeed report the consequences of such negative social events and identify
mitigating factors. For instance, there may be civil unrest in a country but the company
may be taking actions to mitigate or support the victims, thus turn the negative impact into
a positive opportunity.

Further, considering the effect of the macroeconomic variables, inflation has a negative
effect on the ESG performance. If one considers the current market situation with increasing
prices due to the war in Ukraine and the aftermath of the COVID-19 pandemic, it is
expected that reporting entities will face financial hardships and will not be undertaking
costly practices unless they are forced to do so by law.

In addition, as it appears from earlier discussion and the tables and diagrams below,
the social and governance index has increased after 2010 as opposed to the environment
index. As environment protection legislations have come into effect around the globe, it
appears that firms have taken advantage of adopting minimum disclosure requirements
to “only superficially meet regulatory requirements” [49]. Ref. [8] has argued that the
relevance of the three ESG dimensions depend on the industry sector of each company.
Thus, the weight of each ESG pillar “should be related to the relevance within the company’s
value-creation process. . .”, which could depend on industry-specific peculiarities [2].
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Overall, addressing the key research questions of this paper, the results reveal that
there is an increasing trend for the social, governance, and aggregate ESG indices, but not
for the environment index where the trend is decreasing (Research Question I). Moreover,
considering the role of economic and political institutions, higher levels of corruption,
civil disorder, civil war, economic and financial risk, ethnic and religious tensions, foreign
pressures, risk in law and order, and military in politics have a negative effect on ESG index
(Research Question II). Regarding the effect of the macroeconomic variables, inflations has
a negative effect whereas income per capita and trade openness have a positive impact on
the ESG index with heterogeneous results before and after 2010 (Research Questions III
and IV).

While it is acknowledged by the current authors that there are some researchers [51,110]
who are still skeptical on the benefits of integrated reporting and in particular ESG reporting,
it is asserted that because some countries have moved towards mandating this additional
disclosure and because there are institutional investors like Black Rock that want to reward
good corporate entities, it is only a matter of time before firms will move beyond using ESG
as window dressing for their unethical or illegal actions. When disclosure requirements are
put into effect by governments and are made compulsory as was the case with Corporate
Governance Codes many decades earlier, then listed companies will have no option but to
comply. Ref. [49] have found that when ESG disclosure is regulated by governments, then
liquidity is improved three-times more rather than when mandated by the Stock Exchange.

6. Policy Implications and Conclusions

The current authors have found that (a) not all three components for the ESG index
behave the same (i.e., in the aggregate ESG index, there is an increasing trend for the
social and governance components but not for the environment component), (b) some
economic and political variables have a negative effect on ESG index (such as corruption,
civil disorder, civil war, economic and financial risk, ethnic and religious tensions, foreign
pressures, risk in law and order, and military in politics), (c) some macroeconomic variables
have a negative effect on ESG index (e.g., inflation) whereas others (e.g., income per capita
and trade openness) have a positive effect, and (d) there are heterogeneous results before
and after 2010. It is asserted therefore by the authors that if the regulators wish to encourage
the implementation of the ESG ecosystem and in particular ESG reporting, there is a need
for a global collaboration and for uniform agreement on the ESG ecosystem.

On the other side of the coin, the authors acknowledge that in reaching a uniform
consent on the ESG ecosystem and in particular ESG reporting may prove a lot more
difficult in practice. This is evident by the failure of the G20 to reach a consensus on the
climate crisis [111].

Ref. [112] found that external stakeholders expected businesses to publish relevant
information that is accurate and timely. Ref. [113] further argue that data need to be also
relevant, credible, and comparable and that it demonstrates improved ESG performance. To
this end, the authors advocate that ESG disclosure ought to be regulated by governmental
decree rather than self-regulated by professional bodies or the Stock Exchange. The CSRD
places collective responsibility [114] on the administrative, management, and supervisory
bodies of a company to ensure that it reports in accordance with EU standards in the
required digital format. All disclosures made will have to be externally accredited and
certified by an independent auditor, a view that is also expressed by [115]. This provides
additional assurance that the sustainability information provided by the disclosing com-
panies complies with certification standards that have been adopted by the EU. Given
the regulatory framework in Europe (comprising the European Banking Association, the
European Financial Reporting Advisory Group, Entertainment Software Rating Board, and
European Central Bank), it is expected there will be a navigation towards the implementa-
tion of hard laws that reporting entities will need to comply with. However, [12] are also of
the view that there is a need for coordinated global participation from public, private, and
civil society to ensure uniform implementation of ESG disclosure.
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Whilst in many countries around the globe, there are environmental protection laws,
there appears to be unwillingness to report on environmental issues by some companies. On
the other hand, companies are more likely to be reporting on social and governance issues.
It is recommended therefore that just like there are internationally approved accounting
standards that companies need to comply with, there ought to be uniform agreed global
ESG reporting standards. It is also suggested that these reports ought to be audited to
ensure companies are accountable and the reports are transparent and reliable for the
investors and the users. At the same time, governments that are opposing such reporting
ought to be “encouraged” to accept and promote ESG reporting, otherwise companies will
migrate to “ESG friendly jurisdictions”, a topic that can be addressed in future research.

It is acknowledged by the authors that the study is not free of limitations. For instance,
the data is only up to 2020 due to data availability constraints, while another path of
research may be to investigate another dimension by including sectoral/industrial data to
examine similar effects.

The authors by addressing the ESG at a macro level provided the context within
which to consider the adoption of the ESG ecosystem diachronically, thus providing the
backdrop for considering the implementation of the ESG at the micro level. Triple bottom
line reporting and more specifically ESG reporting has been around for decades, yet many
companies are using it as a window dressing opportunity in an effort to hide the true picture
of their reporting entity. The turn of the second decade of the millennium has brought to
the surface social unrest, ethnic tensions, wars, and financial risks, all of which had an effect
on the ESG ecosystem. Despite the fact that there are climate activists, demonstrations, and
reports on climate warming, many companies choose to hide behind ESG reporting and
fail to report on environmental issues.

The main findings of this study reveal that companies around the globe prefer to
promote actions related to social and governance components, giving less attention to
environmental components which are more costly to handle. Therefore, policy makers
should promote policies that encourage the capital reallocation towards greener choices
that will enhance the environmental component. This of course can be better achieved if
globally agreed ESG reporting standards are adopted. In addition, and as expected, social
negative events such as social unrest, wars, religious tension as well as financial risk and
inflation have a negative effect on ESG reporting. Thus, the authors suggest that when
there are such social or economic negative effects on ESG, rather than opting not to report
on ESG, companies ought to find compensatory or mitigating factors; for instance, when
there is a social unrest, find opportunities to minimize the repercussions of the social event
on their company or if there is a financial risk, find ways to minimize the risk and report on
that. It is believed that the new EU directive and the double materiality principle will create
the path towards this direction as investors and stakeholders are looking for companies
that prove to be resilient and sustainable.
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Appendix A

Table A1. Variable description and source.

Variable Description

Environment

Emissions and pollution: CO2 emissions (metric tons per capita), methane emissions (metric tons of
CO2 equivalent per capita), nitrous oxide emissions (metric tons of CO2 equivalent per capita).
Energy use: Energy intensity level of primary energy (MJ/$2011 PPP GDP), electricity production
from coal sources (% of total), fossil fuel energy consumption (% of total), Eenergy use (kg of oil
equivalent per capita),
renewable electricity output (% of total electricity output), renewable energy consumption (% of total
final energy consumption). All variables apart from renewable electricity output and renewable
energy consumption have been rescaled between 0 and 1, with high scores indicating strong
environmental performance.
Source: www.refinitiv.com
Data access is restricted to subscribers

Social

Access to services: Access to clean fuels and technologies for cooking (% of population), access to
electricity (% of population), people using safely managed sanitation services (% of population).
Demography: Life expectancy at birth, total (years), fertility rate, total (births per woman).
Education and skills: School enrolment—primary (% gross), government expenditure on
education—total (% of government expenditure).
Source: www.refinitiv.com
Data access is restricted to subscribers

Governance

Economic environment and innovation: Individuals using the internet (% of population), scientific
and technical journal articles, patent applications—residents.
Gender: School enrolment—primary and secondary (gross)—gender parity index (GPI), proportion
of seats held by women in national parliaments (%), ratio of female to male labor force participation
rate (%) (modeled ILO estimate).
Source: www.refinitiv.com
Data access is restricted to subscribers

Corruption

A measure of corruption within the political system that is a threat to foreign investment by
distorting the economic and financial environment, reducing the efficiency of government and
business by enabling people to assume positions of power through patronage rather than ability, and
introducing inherent instability into the political process. Between 0 (high corruption) and 6 (low
corruption). Rescaled between 0 (very clean) and 1 (highly corrupt). Source: International Country
Risk Guide (ICRG). https://epub.prsgroup.com/products/icrg-historical-data. Data access is restricted
to subscribers.

Civil disorder

“The potential risk to governance or investment from mass protest, such as anti-government
demonstrations, strikes, etc. Between 0 (high risk) and 4 (low risk).” Rescaled between 0 (low risk)
and 1 (high risk). Source: International Country Risk Guide (ICRG).
https://epub.prsgroup.com/products/icrg-historical-data. Data access is restricted to subscribers.

Civil war

The actual or potential risk of civil war (where a rebel force, which holds territory, is in armed conflict
with the security forces of the government, and where both forces are citizens of the state in which
the conflict occurs). Between 0 (high risk) and 4 (low risk). Rescaled between 0 (low risk) and 1 (high
risk). Source: International Country Risk Guide (ICRG).
https://epub.prsgroup.com/products/icrg-historical-data. Data access is restricted to subscribers.

Economic risk rating

A means of assessing a country’s current economic strengths and weaknesses. In general, where
strengths outweigh weaknesses, a country will show low risk, and where weaknesses outweigh
strengths, the economic risk will be high. To ensure comparability between countries, risk
components are based on accepted ratios between the measured data within the national
economic/financial structure, and then the ratios are compared, not the data. Risk points are assessed
for each of the component factors of GDP per head of population, real annual GDP growth, annual
inflation rate, budget balance as a percentage of GDP, and current account balance as a percentage of
GDP. Risk ratings range from a high of 50 (least risk) to a low of 0 (highest risk), though lowest de
facto ratings are generally near 15. Rescaled between 0 (low risk) and 1 (high risk). Source:
International Country Risk Guide (ICRG).
https://epub.prsgroup.com/products/icrg-historical-data. Data access is restricted to subscribers.

www.refinitiv.com
www.refinitiv.com
www.refinitiv.com
https://epub.prsgroup.com/products/icrg-historical-data
https://epub.prsgroup.com/products/icrg-historical-data
https://epub.prsgroup.com/products/icrg-historical-data
https://epub.prsgroup.com/products/icrg-historical-data
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Table A1. Cont.

Variable Description

Financial risk rating

A means of assessing a country’s ability to pay its way by financing its official, commercial, and trade
debt obligations. To ensure comparability between countries, risk components are based on accepted
ratios between the measured data within the national economic/financial structure, and then the
ratios are compared, not the data. Risk points are assessed for each of the component factors of
foreign debt as a percentage of GDP, foreign debt service as a percentage of exports of goods and
services (XGS), current account as a percentage of XGS, net liquidity as months of import cover, and
exchange rate stability. Risk ratings range from a high of 50 (least risk) to a low of 0 (highest risk),
though lowest de facto ratings are generally near 20. Rescaled between 0 (low risk) and 1 (high risk).
Source: International Country Risk Guide (ICRG).
https://epub.prsgroup.com/products/icrg-historical-data. Data access is restricted to subscribers.

Ethnic tensions

A measure of the degree of tension attributable to racial, national, or language divisions. Between 0
and 6. Lower ratings near 0 (higher risk) are given to countries where tensions are high because
opposing groups are intolerant and unwilling to compromise. Higher ratings, near 6, are given to
countries where tensions are minimal, even though such differences may still exist. Rescaled between
0 (low risk) and 1 (high risk). Source: International Country Risk Guide (ICRG).
https://epub.prsgroup.com/products/icrg-historical-data. Data access is restricted to subscribers.

Religious tensions

A measure of religious tensions arising from the domination of society and/or governance by a single
religious group—or a desire to dominate—in a way that replaces civil law by religious law, excludes
other religions from the political/social processes, suppresses religious freedom or expressions of
religious identity. The risks involved range from inexperienced people imposing inappropriate
policies to civil dissent or civil war. Between 0 (high tensions) and 6 (low tensions). Rescaled between
0 (low tensions) and 1 (high tensions). Source: International Country Risk Guide (ICRG).
https://epub.prsgroup.com/products/icrg-historical-data. Data access is restricted to subscribers.

Foreign pressures

Actual or potential risk posed by pressures brought to bear on the government by one or more foreign
states to force a change of policy. Such pressures can range from diplomatic pressures, through
suspension of aid and/or credits, to outright sanctions. Between 0 (high risk) and 4 (low risk).
Rescaled between 0 (low risk) and 1 (high risk). Source: International Country Risk Guide (ICRG).
https://epub.prsgroup.com/products/icrg-historical-data. Data access is restricted to subscribers.

Law and order

Two measures comprising one risk component. Each sub-component equals half of the total. The
“law” sub-component assesses the strength and impartiality of the legal system, and the “order”
sub-component assesses popular observance of the law. Between 0 (high risk) and 6 (low risk).
Rescaled between 0 (low risk) and 1 (high risk). Source: International Country Risk Guide (ICRG).
https://epub.prsgroup.com/products/icrg-historical-data. Data access is restricted to subscribers.

Military in politics

A measure of the military’s involvement in politics. Since the military is not elected, involvement,
even at a peripheral level, diminishes democratic accountability. Military involvement might stem
from an external or internal threat, be symptomatic of underlying difficulties, or be a full-scale
military takeover. Over the long term, a system of military government will almost certainly
diminish effective governmental functioning, become corrupt, and create an uneasy environment for
foreign businesses. Between 0 and 6. Overall, lower risk ratings (0) indicate a greater degree of
military participation in politics. Rescaled between 0 (low participation) and 1 (high participation).
Source: International Country Risk Guide (ICRG).
https://epub.prsgroup.com/products/icrg-historical-data. Data access is restricted to subscribers.

Real per capita GDP Ratio of real GDP to population. Source: International Country Risk Guide (ICRG).
https://epub.prsgroup.com/products/icrg-historical-data. Data access is restricted to subscribers.

Inflation
Annual average percent change in the consumer price index. Source: International Country Risk
Guide (ICRG). https://epub.prsgroup.com/products/icrg-historical-data. Data access is restricted to
subscribers.

Trade openness

Trade is the sum of exports and imports of goods and services measured as a share of gross domestic
product.
Source: International Country Risk Guide (ICRG).
https://epub.prsgroup.com/products/icrg-historical-data. Data access is restricted to subscribers.

https://epub.prsgroup.com/products/icrg-historical-data
https://epub.prsgroup.com/products/icrg-historical-data
https://epub.prsgroup.com/products/icrg-historical-data
https://epub.prsgroup.com/products/icrg-historical-data
https://epub.prsgroup.com/products/icrg-historical-data
https://epub.prsgroup.com/products/icrg-historical-data
https://epub.prsgroup.com/products/icrg-historical-data
https://epub.prsgroup.com/products/icrg-historical-data
https://epub.prsgroup.com/products/icrg-historical-data
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Table A2. List of countries (139, 1984–2020).

Albania Egypt Lebanon Russia

Algeria El Salvador Liberia Saudi Arabia

Angola Estonia Libya Senegal

Argentina Ethiopia Lithuania Serbia

Armenia Finland Luxembourg Sierra Leone

Australia France Madagascar Singapore

Austria Gabon Malawi Slovakia

Azerbaijan Gambia Malaysia Slovenia

Bahamas Germany Mali Somalia

Bahrain Ghana Malta South Africa

Bangladesh Greece Mexico Spain

Belarus Guatemala Moldova Sri Lanka

Belgium Guinea Mongolia Sudan

Bolivia Guinea-Bissau Serbia-Montenegro Suriname

Botswana Guyana Morocco Sweden

Brazil Haiti Mozambique Switzerland

Brunei Honduras Myanmar Syria

Bulgaria Hungary Namibia Tanzania

Burkina Faso Iceland Netherlands Thailand

Cameroon India New Zealand Togo

Canada Indonesia Nicaragua Trinidad and Tobago

Chile Iran Niger Tunisia

China Iraq Nigeria Turkey

Colombia Ireland Norway Uganda

Congo, DR Israel Oman Ukraine

Congo Italy Pakistan UAE

Costa Rica Jamaica Panama United Kingdom

Côte d’Ivoire Japan Papua New Guinea United States

Croatia Jordan Paraguay Uruguay

Cuba Kazakhstan Peru Venezuela

Cyprus Kenya Philippines Vietnam

Czech Republic Korea, DPR Poland Yemen

Denmark Korea South Portugal Zambia

Dominican Republic Kuwait Qatar Zimbabwe

Ecuador Latvia Romania
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Table A3. Descriptive statistics.

Variable Mean Std. Dev. Min Max

Environment

CO2 emissions (metric tons per capita) 0.8946 0.1264 0.0000 1.0000

Methane emissions (metric tons of CO2 equivalent per capita) 0.9531 0.0768 0.0000 1.0000

Nitrous oxide emissions (metric tons of CO2 equivalent per capita) 0.8820 0.1281 0.0000 1.0000

Energy intensity level of primary energy (MJ/$2011 PPP GDP) 0.8747 0.1018 0.0000 1.0000

Electricity production from coal sources (% of total) 0.8310 0.2598 0.0000 1.0000

Renewable electricity output (% of total electricity output) 32.7090 33.2441 0.0000 100.000

Renewable energy consumption (% of total final energy consumption) 32.7392 30.9661 0.0000 98.3429

Fossil fuel energy consumption (% of total) 0.3225 0.2851 0.0000 1.0000

Energy use (kg of oil equivalent per capita) 0.8873 0.1286 0.0000 1.0000

Social

Access to clean fuels and technologies for cooking (% of population) 66.0924 37.7077 0.1500 100.0000

Access to electricity (% of population) 80.6326 29.8364 0.5339 100.0000

People using safely managed sanitation services (% of population) 55.3169 29.6689 2.1169 100.0000

Life expectancy at birth, total (years) 68.4627 9.8090 37.0830 84.3563

Fertility rate, total (births per woman) 3.1969 1.7615 0.9180 8.8640

School enrolment—primary (% gross) 99.3100 16.9754 14.4150 165.6450

Government expenditure on education—total (% of
government expenditure) 14.4206 4.8680 0.0000 47.2787

Governance

Individuals using the internet (% of population) 24.4633 30.3331 0.0000 100.0000

Scientific and technical journal articles 12,780.35 45,012.21 0.0000 528,263.00

Patent applications—residents 12,086.3100 68,421.9500 1.0000 1,400,000

School enrolment—primary and secondary (gross)—gender parity index
(GPI) 0.9622 0.1094 0.4121 1.2435

Proportion of seats held by women in national parliaments (%) 18.1828 11.2452 0.0000 53.2231

Ratio of female to male labor force participation rate (%) (modeled ILO
estimate) 67.7976 20.6990 8.5504 107.9940

Economic and political institutions

Corruption 0.5157 0.2208 0.0000 1.0000

Civil disorder 0.3317 0.1447 0.0000 0.8750

Civil war 0.0965 0.1583 0.0000 1.0000

Economic risk rating 0.3261 0.1381 0.0000 1.0000

Financial risk rating 0.3021 0.1649 0.0000 0.9300

Ethnic tensions 0.3443 0.2315 0.0000 1.0000

Religious tensions 0.2424 0.2216 0.0000 1.0000

Foreign pressures 0.2846 0.1688 0.0000 1.0000

Law and order 0.3937 0.2392 0.0000 1.0000

Military in politics 0.3799 0.2996 0.0000 1.0000

Macroeconomic variables

Real per capita GDP 11,898.3000 16,043.5800 63.0000 100,631.0000

Inflation 24.8030 101.8954 −0.7000 900.0000

Trade openness 0.6287 0.3856 0.0400 4.2391
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Table A4. Univariate panel unit root with structural breaks.

Variable
Level Growth Rate

Statistic Estimated Breaks Statistic Estimated Breaks

Environment

CO2 emissions (metric tons per capita) −9.9661 1991, 2006 −69.6696 1987, 1990

Methane emissions (metric tons of CO2 equivalent per capita) −26.7112 1988, 1991 −131.1719 1987, 1990

Nitrous oxide emissions (metric tons of CO2 equivalent per capita) −26.6511 1991, 1993 −81.3295 1986, 2017

Energy intensity level of primary energy (MJ/$2011 PPP GDP) 4.5898 1986, 1999 −39.4348 1987, 1991

Electricity production from coal sources (% of total) 0.1441 1991, 2000 −55.5580 2014, 2016

Fossil fuel energy consumption (% of total) 4.0953 1991, 2001 −62.9663 2014, 2016

Energy use (kg of oil equivalent per capita) 12.0292 2014, 2016 −51.9082 2014, 2016

Renewable electricity output (% of total electricity output) −10.3201 2010, 2012 −54.9086 2009, 2011

Renewable energy consumption (% of total final energy
consumption) −1.0606 1994, 1998 −55.5454 1986, 2011

Social

Access to clean fuels and technologies for cooking (% of population) −22.4973 1989, 1997 −68.5877 1996, 1999

Access to electricity (% of population) 13.1774 2010, 2012 −68.6941 1986, 2011

People using safely managed sanitation services (% of population) 11.8600 1986, 1990 −4.7184 1991, 2000

Life expectancy at birth, total (years) 7.1493 1992, 2002 −29.9059 1993, 2006

Fertility rate, total (births per woman) −4.2957 1986, 1988 −30.1373 1986, 2017

School enrolment—primary (% gross) 1.6625 1986, 1991 −51.4022 2015, 2017

Government expenditure on education—total (% of government
expenditure) −0.1332 1988, 1992 −38.7287 1986, 1988

Governance

Individuals using the internet (% of population) −6.3405 2011, 2016 −37.2460 1986, 1988

Scientific and technical journal articles 3.3740 1988, 2000 −19.1604 1986, 2000

Patent applications—residents −23.8476 2003, 2009 −65.9574 2010, 2014

School enrolment—primary and secondary (gross)—gender parity
index (GPI) 8.5208 1986, 1993 −43.6542 1986, 2017

Proportion of seats held by women in national parliaments (%) −2.5575 1986, 1988 −36.9545 1986, 1988

Ratio of female to male labor force participation rate (%) (modeled
ILO estimate) 0.0735 1997, 2008 −50.9640 1986, 2011

Economic and political institutions

Corruption −11.8243 1986, 1991 −51.4198 1986, 1988

Civil disorder −7.7802 1988, 1990 −26.3981 1986, 1988

Civil war −3.1789 1989, 2001 −22.0032 1998, 2000

Economic risk rating −10.0200 1988, 1986 −61.8362 1986, 1988

Financial risk rating −6.3035 1986, 2018 −61.3741 1986, 1988

Ethnic tensions −8.0902 1986, 1991 −49.4234 1986, 1988

Religious tensions −3.9687 1986, 1988 −47.1659 1986, 1988

Foreign pressures −2.1587 1999, 2001 −22.6034 1998, 2000

Law and order −15.0105 1986, 1990 −49.6440 1986, 1988

Military in politics −3.3038 1986, 1991 −52.1251 1986, 1988

Macroeconomic variables

Real per capita GDP −10.3820 1999, 2005 −47.9315 2008, 2011

Inflation −18.2139 1988, 1994 −55.2454 1989, 1992

Trade openness −27.6053 1987, 1998 −68.5363 1987, 1989
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Table A5. Pearson correlation matrix of independent variables.

Variables (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14)

(1) ESG 1
(2) Corruption −0.6484 * 1
(3) Civil disorder −0.5520 * 0.5133 * 1
(4) Civil war −0.3565 * 0.4118 * 0.3469 * 1
(5) Economic risk rating −0.3966 * 0.3433 * 0.4640 * 0.3907 * 1
(6) Financial risk rating −0.0079 0.2703 * 0.1759 * 0.1688 * 0.6940 * 1
(7) Ethnic tensions −0.1468 0.3357 * 0.2675 * 0.4241 * 0.2849 * 0.3542 * 1
(8) Religious tensions −0.2861 * 0.3343 * 0.2637 * 0.4559 * 0.1372 * 0.1777 * 0.4081 * 1
(9) Foreign pressures −0.1295 0.3541 * 0.2863 * 0.4418 * 0.3085 * 0.1394 * 0.1863 * 0.2196 * 1

(10) Law and order −0.6395 * 0.6322 * 0.5801 * 0.3753 * 0.5059 * 0.4859 * 0.4893 * 0.3269 * 0.2565 * 1
(11) Military in politics −0.6712 * 0.5894 * 0.4764 * 0.6033 * 0.4734 * 0.4591 * 0.4149 * 0.4143 * 0.4658 * 0.6459 * 1
(12) Real per capita GDP 0.7185 * −0.6037 * −0.5320 * −0.3295 * −0.5171 * −0.3091 * −0.2435 * −0.2345 * −0.2510 * −0.6145 * −0.5390 * 1
(13) Inflation −0.3120 * 0.0730 * 0.0894 * 0.1802 * 0.3647 * 0.2939 * 0.0795 * 0.0111 0.1836 * 0.1720 * 0.1560 * −0.1305 * 1
(14) Trade openness 0.1324 −0.023 −0.2247 * −0.1713 * −0.2336 * −0.1357 * −0.1078 * −0.0741 * −0.1607 * −0.1265 * −0.2130 * 0.1219 * 0.0014 1

Note: * significant at 1%.

Table A6. Sequential test for multiple breaks at unknown breakpoints.

Variable ESG Environment Social Governance Bai and Perron Critical Values

Test Statistic 1% 5% 10%

F(1|0) 32.43 22.25 35.35 30.04 12.29 8.58 7.04

F(2|1) 6.88 6.51 21.72 25.62 13.89 10.13 8.51

F(3|2) 2.75 6.32 6.97 7.45 14.80 11.14 9.41

F(4|3) 1.70 3.14 2.86 6.83 15.28 11.83 10.04

F(5|4) 0.68 1.29 1.96 2.56 15.76 12.25 10.58

Breakpoints estimation

Estimated
Breakpoints

ESG Environment Social Governance

2010 2010 2004,
2010

2010,
2015

SSR 213.39 198.84 259.29 299.75

[95% Conf. Interval] [2008, 2012] [2008, 2012] [2003, 2005]
[2008, 2012]

[2008, 2012]
[2013, 2017]
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Table A7. Two-stage least squares (2SLS) estimation for ESG.

Variable
Full Sample Before 2010 After 2010

(1) (2) (3)

Economic and political institutions

Corruption −0.6943 **
(0.3312)

−1.0346 ***
(0.3122)

0.7974
(0.5003)

Civil disorder 0.3769
(0.2370)

−0.2651
(0.2589)

−0.1527
(0.2948)

Civil war −0.4461
(0.4268)

−0.6528
(0.4725)

0.3576
(0.4010)

Economic risk rating 0.5779
(0.4773)

0.4469
(0.4956)

−0.2894
(0.5360)

Financial risk rating −2.0347 ***
(0.4787)

−1.6884 ***
(0.5473)

−1.6525 ***
(0.5499)

Ethnic tensions −0.3245
(0.4971)

−0.8268 *
(0.4829)

−1.3680
(0.8744)

Religious tensions 0.0476
(0.3649)

−0.0667
(0.3473)

0.8772
(0.8869)

Foreign pressures −0.9994 ***
(0.2789)

−1.0527 ***
(0.2773)

−0.2644
(0.6395)

Law and order −0.0950
(0.4075)

−0.8699 **
(0.4103)

−1.4464
(0.9298)

Military in politics −0.1393
(0.4965)

−1.5020 ***
(0.5177)

−0.1834
(0.8767)

Macroeconomic variables

Real per capita GDP 0.0192 ***
(0.0026)

0.0198 ***
(0.0034)

0.0221 ***
(0.0066)

Inflation −0.0272 ***
0.0065

−0.0085
(0.0063)

−0.0075
(0.0102)

Trade openness 0.8941 ***
0.2502

0.8825 ***
(0.2880)

−0.3760
(0.3570)

Constant −0.7437 **
0.3682

−0.5346
(0.3677)

0.5386
(0.6246)

Adjusted R-squared 0.4715 0.6757 0.5541

Observations 830
Asterisks denote statistical significance at the 1% (***), 5% (**), and 10% (*) level.

Table A8. Two-stage least squares (2SLS) estimation for environment.

Variable
Full Sample Before 2010 After 2010

(1) (2) (3)

Economic and political institutions

Corruption −0.3247 ***
(0.0926)

−0.2542 ***
(0.0894)

−0.1848
(0.2348)

Civil disorder −0.1888 ***
(0.0644)

0.0373
(0.0675)

−0.0569
(0.1348)

Civil war −0.0252
(0.0784)

−0.0225
(0.0792)

0.1729
(0.1756)
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Table A8. Cont.

Variable
Full Sample Before 2010 After 2010

(1) (2) (3)

Economic risk rating 0.0442
(0.1230)

0.2049
(0.1326)

−0.4284 **
(0.2051)

Financial risk rating −1.3072 ***
(0.1133)

−0.8483 ***
(0.1249)

−0.5224 **
(0.2568)

Ethnic tensions 0.1344
(0.0924)

0.0950
(0.0847)

−1.1254 **
(0.5373

Religious tensions −0.1675 *
(0.0923)

−0.1875 **
(0.0871)

−0.4859
(0.3496)

Foreign pressures −0.0377
(0.0660)

−0.1144 *
(0.0669)

0.1670
(0.1811)

Law and order −0.4086 ***
(0.1193)

−0.2297 **
(0.1152)

−0.9751 ***
(0.3719)

Military in politics 0.0828
(0.1106)

−0.1792
(0.1114)

−1.4320 ***
(0.3830)

Macroeconomic variables

Real per capita GDP 0.0104 ***
(0.0009)

0.0065 ***
(0.0013)

0.0026
(0.0035)

Inflation −0.0003 *
(0.0002)

−0.0005 ***
(0.0002)

−0.0018
(0.0037)

Trade openness 0.1065 *
(0.0564)

−0.0919
(0.0622)

−0.0378
(0.1199)

Constant −0.7955
(0.1591)

−0.5454 ***
(0.1608)

−1.1613
(0.3147)

Adjusted R-squared 0.4628 0.5631 0.5572

Observations 1345
Asterisks denote statistical significance at the 1% (***), 5% (**), and 10% (*) level.

Table A9. Two-stage least squares (2SLS) estimation for social.

Variable
Full Sample Before 2004 After 2004 and

before 2010 After 2010

(1) (2) (3) (4)

Economic and political institutions

Corruption −0.3912 ***
(0.1444)

−0.0364 ***
(0.0142)

−0.8467 ***
(0.2364)

−0.3554
(0.2741)

Civil disorder −0.4574 ***
(0.0976)

0.1638
(0.1197)

−0.4499 ***
(0.1382)

−0.5417 ***
(0.1830)

Civil war −0.1905
(0.1685)

−0.1104
(0.2394)

−0.2853
(0.2518)

−0.3159
(0.2492)

Economic risk rating 0.0092
(0.1786)

−0.6260
(0.5065)

0.3164
(0.2054)

−0.0831
(0.2304)

Financial risk rating −0.6258 ***
(0.1873)

−0.2663
(0.4145)

−0.2671
(0.2618)

−0.5720 **
(0.2803)

Ethnic tensions −0.4633 **
(0.1962)

−0.1611
(0.2403)

−0.8631 **
(0.3832)

−2.5465 ***
(0.5750)



Sustainability 2023, 15, 14927 30 of 35

Table A9. Cont.

Variable
Full Sample Before 2004 After 2004 and

before 2010 After 2010

(1) (2) (3) (4)

Religious tensions 0.1434
(0.1462)

−0.4383 *
(0.2531)

−0.5250 **
(0.2475)

0.6201
(0.5267)

Foreign pressures −0.3038 ***
(0.1180)

0.1466
(0.1481)

−0.3770 **
(0.1623)

0.1374
(0.3895)

Law and order −0.0138
(0.1694)

0.0324
(0.1591)

−0.3992 *
(0.2409)

−2.1465 ***
(0.5337)

Military in politics 0.0435
(0.2111)

−0.8656 **
(0.3629)

−1.1190 ***
(0.3168)

−0.9050 **
(0.3805)

Macroeconomic variables

Real per capita GDP 0.0070 ***
(0.0011)

0.0069 *
(0.0039)

0.0032 *
(0.0018)

0.0020
(0.0031)

Inflation −0.0004
(0.0007)

0.0015
(0.0036)

0.0026
(0.0028)

−0.0006
(0.0005)

Trade openness −0.0034
(0.0985)

0.1690
(0.2073)

0.2258 *
(0.1266)

0.7809 ***
(0.1784)

Constant 0.4010 **
(0.1927)

0.7206 **
(0.2819)

1.5804 ***
(0.2378)

2.5180 ***
(0.3358)

Adjusted R-squared 0.5918 0.6183 0.6521 0.6725

Observations 870
Asterisks denote statistical significance at the 1% (***), 5% (**), and 10% (*) level.

Table A10. Two-stage least squares (2SLS) estimation for governance.

Variable
Full Sample Before 2010 After 2010 and

before 2015 After 2015

(1) (2) (3) (4)

Economic and political institutions

Corruption −0.8563 ***
(0.2624)

−0.6286 ***
(0.1814)

0.7251
(0.6315)

0.0525
(0.7534)

Civil disorder −0.7149 ***
(0.2078)

−0.2111
(0.1616)

0.0584
(0.3201)

−0.4811
(0.4503)

Civil war −1.1385 ***
(0.2776)

0.0959
(0.2052)

−0.9367 **
(0.4567)

−0.2761
(0.6522)

Economic risk rating 0.3440
(0.3958)

−0.8047 **
(0.3507)

−1.2037 *
(0.6907)

−0.9712
(0.8724)

Financial risk rating −1.6486 ***
(0.4189)

−1.4828 ***
(0.3813)

−1.1777 *
(0.6317)

−1.2274
(0.8530)

Ethnic tensions 0.4079
(0.3586)

−0.0030
(0.2683)

−1.2046
(0.7635)

−0.0913
(0.8695)

Religious tensions −0.3511
(0.3160)

−0.0878
(0.2202)

0.9342
(0.7714)

−1.6536 *
(0.8756)

Foreign pressures 0.3668
(0.2283)

−0.6019 ***
(0.1633)

−0.4682
(0.4797)

0.4729
(0.6961)
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Table A10. Cont.

Variable
Full Sample Before 2010 After 2010 and

before 2015 After 2015

(1) (2) (3) (4)

Law and order −1.3463 ***
(0.3114)

−0.2856
(0.2487)

0.6477
(0.6883)

0.3547
(0.8953)

Military in politics −0.8036 **
(0.3167)

−0.4870 **
(0.2325)

−1.7164 **
(0.7716)

−0.1432
(0.9791)

Macroeconomic variables

Real per capita GDP 0.0415 ***
(0.0027)

0.0321 ***
(0.0028)

0.0373 ***
(0.0077)

0.0242 ***
(0.0076)

Inflation −0.0201 ***
(0.0046)

−0.0073 **
(0.0031)

−0.0038
(0.0066)

0.0127
(0.0108)

Trade openness 0.3333 *
(0.1767)

0.6310 ***
(0.1812)

−1.1070
(0.3537)

−0.0799
(0.3724)

Constant −0.4030
(0.2676)

−0.6062 ***
(0.2228)

0.5158
(0.6144)

1.0750 *
(0.6192)

Adjusted R-squared 0.4389 0.5536 0.5762 0.5492

Observations 1112
Asterisks denote statistical significance at the 1% (***), 5% (**), and 10% (*) level.
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