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A R T I C L E  I N F O   

Handling Editor: Tomas B. Ramos  

Keywords: 
Environmental performance 
Country risk 
Fuzzy-set qualitative comparative analysis 
Country grouping 

A B S T R A C T   

Due to international events such as the declaration of Sustainable Development Goals, countries have started to 
develop their national strategies for effective implementation of the 2030 Agenda based on those targets. This 
study aimed to analyse the existing relationship between the environmental proactiveness and sustainability of 
countries and their associated Country Risk Scores. For this purpose, two main indicators were considered: (a) 
the Environmental Performance Index, as a measure of a country’s environmental sustainability pro-activeness, 
and (b) the Country Risk Score, which represents a country’s economic, political, and financial situation. Data for 
163 countries were used to test whether the Environmental Performance Index is related to the Country Risk 
Score while controlling for country groupings (memberships and/or alliances). This analysis was complemented 
by a regression approach using fuzzy-set qualitative comparative analysis to identify the combination of con-
ditions leading to a high or low Country Risk Score. The results showed that the Environmental Performance 
Index is a good predictor of the Country Risk Score. In particular, the Environmental Health component of the 
Environmental Performance Index emerged as a better fit. However, the complementary analysis uncovered the 
important role of Ecosystem Vitality. Furthermore, the analysis confirmed the moderating effect of the country 
groupings. Overall, the Environmental Performance Index scores correlate with Country Risk Scores. The 
Environmental Performance Index reflects good governance practices, which are related to those evaluated by 
the Country Risk Score.   

1. Introduction 

The recent international awareness about environmental and social 
degradation has pushed United Nations members to adopt a set of goals 
to ensure a sustainable planet. Nations have committed to achieve the 
Sustainable Development Goals (SDGs) through national plans and 
roadmaps, underlying the important role of governments in the suc-
cessful implementation and development of any related initiative. 
Indeed, governmental failure to establish long-term sustainable devel-
opment plans, financial failure from governments to invest in sustain-
ability, inadequate technology transfer mechanisms, or trade barriers 
have been reported to be responsible for countries failing to implement 
the SDGs (Sarvajayakesavalu, 2015; Stafford-Smith et al., 2017). On the 
other hand, several studies (Lamichhane et al., 2021; Sebestyén and 
Abonyi, 2021; Biglari et al., 2022) have emphasized the essential role 

that a country’s government plays regarding the policy frameworks and 
regulations to encourage sustainability (Guo et al., 2020), environ-
mental protection, and the development of sustainable business models 
(Arbolino et al., 2022). However, these are not stand-alone initiatives 
but actions involving different agents, namely organizations, com-
panies, stakeholders (Durmaz et al., 2010), and interconnected goals 
(GA, 2015). For example, to foster environmental protection govern-
ments can promote environmental certification, eco-innovation, or the 
transition from linear to circular models (Geissdoerfer et al., 2017; 
Aldieri et al., 2019a), all of which require the participation of suppliers, 
companies, and technological partners, among other stakeholders, to 
work towards climate action and responsible production. 

In addition, governments need indicators to monitor the achieve-
ment of these targets. Numerous studies have proposed indicators and 
methodologies that encompass the three dimensions of sustainability: 
environmental, economic, and social (Cagno et al., 2019; Sebestyén and 
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Abonyi, 2021; Arbolino et al., 2022). 
In the economic domain, the Country Risk Score (CRS) was devel-

oped to help investors and traders to make better decisions about their 
international investments and businesses (Erb et al., 1996; Cer-
velló-Royo et al., 2014). Country risk measures the risk and uncertainty 
associated with investing in a particular country; it depends on factors 
outside of a company’s control. Indeed, it covers dimensions in the po-
litical, economic, and structural spheres, such as political instability, the 
effectiveness of institutions and government, economic structure, 
growth prospects, external finances, and fiscal and monetary flexibility 
(Hoti and McAleer, 2004). Therefore, country risk identifies threats 
based on the direction of the economic and social output, which, in fact, 
is highly dependent on the political and economic management of na-
tional governments. The failure of governments to create the appro-
priate conditions for economic development – that is, to promote trade, 
cooperation or innovation, and technology transfer – causes uncertainty, 
posing barriers for companies and countries to grow and, therefore, 
limiting their capability to return their debts. Economic growth as a 
factor contributing to sustainable development cannot be unintegrated 
with other efforts towards sustainable development (Collste, 2017), and 
researchers cannot ignore the interrelations between them – for 
example, with the environmental impact and climate change (Husted 
and Sousa-Filho, 2017). 

Similarly to the CRS, a country’s sustainable indexes are composites 
that aim to identify and compare its sustainability risks based on the 
direction of the environmental, economic, and social output (Singh 
et al., 2012). They are used for policymaking and public communica-
tion. According to this approach, a nation’s environmentally proactive 
attitude would provide a safer image, indicate its preference for sus-
tainable business models, and, therefore, imply better political and 
economic performance (O’Rourke, 2003) associated with less risk and 
uncertainty (Arbolino et al., 2022). In other words, countries with 
advanced governments that take care of their societies will manage to 
achieve good economic performance and political situations (Calcagnini 
and Perugini, 2019a). 

Despite research on carbon footprints, tourism, and country risk 
(Cervelló-Royo et al., 2016; Lee and Chen, 2021), no previous studies 
have attempted to investigate the existing relation between a country’s 
environmental proactiveness and sustainability and, therefore, its pref-
erence for developing sustainable business models and its associated 
risk. The literature has been notably reliant on how environmental 

approaches improve the strategic positioning of firms (González-Benito 
and González-Benito, 2008; Ferrari et al., 2010; Malesios et al., 2020), 
whereas not too many researchers have focussed on how a country’s 
environmental management can improve its strategic positioning in the 
financial markets. A full evaluation of a global measure of environ-
mental sustainability, alongside its components and subcomponents, 
based on country risk is also missing. Finally, no study has approached 
the interrelations between the environmental indicators and CR, then 
failing to determine the combinations of environmental sustainability 
conditions that lead to high and low country risk. 

In an attempt to fill out this research gap, this paper (a) sheds light on 
the interdependencies between a country’s environmental performance 
and its economic, political, and financial uncertainty; (b) demonstrates 
how a country’s ability to achieve certain environmental policy objec-
tives and indicator values relates to country risk; and (c) investigates the 
paths to high and low country risk considering a country’s geopolitical 
and economic area. 

The paper is structured as follows. Section 2 presents the theoretical 
background and hypotheses, including a conceptual explanation of the 
indexes that have shaped the research model. Section 3 offers a 
description of the methodologies used to test the hypotheses. Subse-
quently, Section 4 provides a detailed description of the main results 
derived from the data analysis through regression modelling and qual-
itative comparative analysis and the discussion. Finally, Section 5 pre-
sents the conclusions, implications, and limitations of this study. 

2. Theoretical background and hypotheses 

There is an abundance of studies on environmental performance 
indicators, specifically regarding the performance of environmental 
firms and industries (e.g., González-Benito and González-Benito, 2008; 
Ferrari et al., 2010; Malesios et al., 2020). Indeed, resource efficiency 
and environmentally friendly and sustainable practices make a direct 
and positive contribution to a firm’s value (Aragon-Correa et al., 2008; 
Galdeano-Gomez et al., 2008). Furthermore, the more environmentally 
friendly the firm’s performance, the better its management (Zeng et al., 
2010; Cabello-Eras et al., 2013). Thus, it is imperative that firms 
consider incorporating environmentally friendly practices and sustain-
able approaches into their long-term strategy and not only consider 
them in the short term (Porter and Kramer, 2006; Cambra-Fierro and 
Ruiz-Benítez, 2011). 
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From this point of view, it seems that it falls to the private sector to 
look ahead and to make plans to ensure sustainability and to protect the 
environment for its own self-interest (Boiral, 2006; Larrán-Jorge et al., 
2015). However, according to a country approach, a government is still 
essential to regulate and encourage the development of appropriate 
policy frameworks for creating sustainable business models (Steger, 
2000). There have been continuous efforts to work with government and 
society to encourage companies to become more vigorously involved in 
environmentally friendly practices, particularly in less developed 
countries. In fact, the governments of many countries have developed 
policies to preserve natural resources, to restrict emissions of green-
house gases, and to decrease air pollution for their residents (Kronen-
berg, 2007), while relevant studies have focussed on the implementation 
of a more ecological way of life for individuals (Marchand and Walker, 
2008), firms (Rosner, 1995; Kürzinger, 2004), and learning organiza-
tions (Zsoka et al., 2013; Ramos et al., 2015; Sammalisto et al., 2015). 

Stakeholders form a key player in this environment. Several authors 
have investigated the relations between environmental management 
and stakeholder pressures in companies (e.g., Henriques and Sadorsky, 
1996, 1999; Epstein and Roy, 1998; Delmas, 2001; Sharma and Henri-
ques, 2005) and institutions (Cummins, 2006; Gulbrandsen, 2009; 
Dentoni and Bitzer, 2015). The prior literature has addressed environ-
mental and sustainability issues affecting stakeholders’ interests (Cal-
cagnini and Perugini, 2019a, 2019b). This has been shown through 
sustainability models, corporate social responsibility, and environ-
mental management (Krucken and Meroni, 2006; Onkila, 2009) result-
ing from the influences of stakeholders on firms. Similarly, a country’s 
regulation and protection of nature and the environment (King, 2007) 
addresses the increasing public demand for sustainability and environ-
mental protection that has been occurring in North America, Western 
Europe, and many of the most prosperous countries in Asia and Latin 
America. In this vein and as a reverse effect, a country’s environmental 
policy can also exert a strong influence on external stakeholders 
(Freeman, 1984; Martí-Ballester, 2015; Dafermos et al., 2018). Envi-
ronmentally proactive countries are associated with less uncertainty and 
risk and therefore would also show good economic and financial per-
formance and social progress (Calcagnini and Perugini, 2019b; Ferrer, 
2019). Thus, worldwide movement towards more effective and efficient 
sustainable and environmental management will deeply affect the pol-
icies of a country and, therefore, its international image as a foreign 
investment destination. 

2.1. Environmental Performance Index (EPI) 

Evaluation of the environmental sustainability performance of a 
nation is very complex (Olafsson et al., 2014). Environmental indices 
have displayed a trend of showing generic sustainability and environ-
mental performance qualities. In particular, the EPI can act as a measure 
of the environmental proactiveness and sustainability of a country, 
which reflects the preference of a country for sustainable business 
models. The EPI is not a perfect index, but it can be considered the most 
comprehensive (Olafsson et al., 2014). The main problem is that it 
mainly focusses on sustainability and the environment with little in-
terest in the link between these dimensions and the economy. This study 
aimed to explore this connection. An environmentally proactive attitude 
would provide a safer image and a sign of an advanced society, 
demonstrate the preference for sustainable business models, and, 
therefore, offer increasing international appeal. 

The EPI measures how well a country is performing on sustainability 
and environmental standards in two main areas: the protection of 
human health from environmental hazards – the Environmental Health 
[EH] goal, which represents 40% of the weighting – and protection of 
natural resources including ecosystems – the Ecosystem Vitality [EV] 
goal, which represents 60% of the weighting. The EPI scores the per-
formance of countries in the nine main areas of issues within these two 
main policy objectives (see Table 1). 

These nine areas contain a total of 20 indicators. Each individual 
indicator is connected to either a long-term public health or ecosystem 
objective. Indicators are evaluated in terms of their ‘proximity-to-target 
value’ for each country. Thus, indicators in the EPI measure how close 
the country is to reaching agreed targets for the international commu-
nity or, if there are no established targets, how well it is performing 
compared with the best performing countries. For all countries, these 
targets are identical and are obtained from known information, such as 
(a) agreements or other globally established objectives, (b) standards 
agreed upon by global institutions and/or organizations, (c) state gov-
ernment requirements, and (d) the verdict of recognized experts based 
on scientific consensus. 

The collection of elements in the EPI also includes some of the main 
Organisation for Economic Co-operation and Development (OECD) 
criteria, which measure sustainability and environmental proactiveness 
(OECD, 2001). Because the EPI quantifies not only environmental and 
sustainability outcomes during an isolated year, but also evolution over 
longer periods, it is a good measure for evaluating environmental and 
sustainable conditions and trends. Moreover, the political dimension 
inherent in the EPI makes it a useful comparative tool to benchmark a 
country’s sustainability and environmental performance and policies. 
The extent to which the EPI really determines the circumstances under 
which use of resources is sustainable depends on how well the policy 
targets and indicators are applied (Mori and Christodoulou, 2012). 
Indeed, according to Hsu et al. (2014), the EPI provides information on 
relevant environmental and sustainability data, structured in a way that 
is suitable for policymakers and for spearheading competitiveness. 

2.2. Country Risk Score (CRS) 

From an international investor’s point of view, country risk ratings 
are good indicators for ranking the present condition of a nation with 
respect to the political, economic, and financial risk status quo. 
Throughout the past two decades, these country risk ratings have 
become an issue of great interest for the global finance community. This 
work has examined the CRS developed by the Euromoney Agency 
(2020), which encompasses metrics on qualitative and quantitative 
factors grouped into six different categories (Table 2). 

Thus, the CRS represents a complete composite indicator of a 
country’s current situation regarding political, economic, and financial 
risks. A high CRS means low risk, whereas a low CRS means high risk. 
Political risk (35% of the weight) and economic performance (35% of 
the weight) are the qualitative categories that exert greater influence on 
the CRS. Aspects like corruption, information and transparency, and the 
regulatory and policy environment are strongly linked to sustainability 
and the preference for sustainable models, whereas aspects like eco-
nomic gross domestic product (GDP), employment, and government fi-
nances provide a proper measure of the good health and sustainability of 
a national economy. The rest of the indicators provide measures of the 
demographics and investment in infrastructure components (structural 

Table 1 
The table lists the policy objectives and issue areas that are included in the 
Environmental Performance Index.  

Policy objective Indicator Description 

Environmental Health (EH) AIR Air Quality 
H2O Sanitation & Drinking Water 
HMT Heavy Metals 
WMG Waste Management 

Ecosystem Vitality (EV) BDH Biodiversity & Habitat 
ECS Ecosystem Services 
FSH Fisheries 
CCH Climate Change 
APE Pollution Emissions 
AGR Agriculture 
WRS Water Resources 

Source: epi.yale.edu data 
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assessment) along with the country’s finances and total level of debt 
(quantitative values). 

2.3. EPI and CRS 

The relationship between sustainability, risk management, and per-
formance has been widely studied in recent years (Gil-Bazo et al., 2010). 
As Martí-Ballester (2015) has stated, ethical fund managers known for 
integrating sustainability and environmental issues (among others) into 
their main investment strategies could therefore obtain better yields 
than traditional and/or other managers of pension funds (Statman, 
2000; Ferruz et al., 2010). Along this line of thought and according to a 
country approach, an environmentally proactive attitude would provide 
a safer image, indicate the preference for sustainable business models, 
and, therefore, imply less uncertainty and risk (O’Rourke, 2003) asso-
ciated with political and economic performance and structural assess-
ments. It would lead to better economic performance and an improved 
political situation, and thus the country would be less risky and more 
attractive from an international standpoint. Hence, environmental per-
formance indicators exert an influence on country risk. 

H1. Environmental performance indicators, as measures of sustain-
ability and an advanced society with a preference for sustainable busi-
ness models, significantly impact the CRS, increasing the appeal of a 
country. 

Intergovernmental organizations, such as the European Union (EU), 
the Arab League, and the Commonwealth of Nations, include political 
and economic alliances, business market areas, and trading partnerships 
that represent areas that share a similar level of development or a similar 
legal or economic framework among the members (Wahab, 2004; Clapp, 
2006; Alonso et al., 2015). The euro crisis showed that because of the 
heavy interrelation between zone economies, country risk in one Euro-
pean country can be affected by other countries located in the same 
economic area. Moreover, the political stability in the area can affect 
country risk. Therefore, this study controlled for country groupings and 
location in a geopolitical and economic area and it can be stated that 
country risk is also affected by the country grouping and/or geographic 
location of each country. 

H2. Environmental performance indicators, as measures of sustain-
ability and an advanced society with a preference for sustainable busi-
ness models, significantly impact the CRS, increasing the appeal of a 
country, but are conditioned by the country grouping in which the 
country is located. 

3. Methodology and data 

The data used were sourced from the components of the 2020 

Environmental Performance Index (EPI) for 163 countries. The Country 
Risk Score (CRS) data were obtained from the Euromoney Agency. 

The EPI measures performance within the scope of environmental 
friendliness and sustainability. This study focussed on and retrieved data 
for the two main policy objectives present in the database: Environ-
mental Health (EH) and Ecosystem Vitality (EV). EH is an indicator that 
aggregates information on how environmental aspects impact the health 
of humans through indicators such as water quality, child morbidity, 
and/or air pollution, whereas EV accounts for indicators such as pro-
tected areas, environmental pressure by agricultural activities, or 
overfishing. 

The CRS is a combination of different categories related to debt; 
access to credit; and political, economic, and structural assessments. The 
CRS were obtained for all 163 countries that are present in the EPI. This 
study used 161 countries for the analysis, as Botswana and Lebanon 
were excluded because they were clear outliers in the initial 
calculations. 

The CRS and EPI are evaluated with a set of indicators that can 
overlap. Therefore, this study assessed the indicators used to measure 
the CRS that could overlap with the EPI indicators, particularly hard and 
soft infrastructure. For example, hard infrastructure, which is among the 
indicators for the CRS, may include elements that are also measured by 
indicators for the EPI, like waste management. However, the definition 
of hard infrastructure is broader and represents a measure of the ade-
quacy of a country’s physical infrastructure. Similarly, soft infrastruc-
ture may also include elements like sanitation and drinking water and/ 
or pollution emissions (EPI), but the concept of soft infrastructure is 
wider and represents a measure of the health of the economic, medical, 
and cultural/social institutions of a country. In addition, hard and soft 
infrastructure represent only 5% of the CRS weighting scheme, pre-
venting any residual overlap. 

Because the main objective of this study was to determine the rela-
tion between environmental and sustainability aspects and country risk 
indicators, a regression analysis was performed to evaluate a model of 
the relation between the EPI and the CRS. As the EPI indicator is an 
aggregate of other indicators, the analysis followed a step-by-step 
approach and created different regression models going from the 
higher to the lower level of aggregation. 

The regression models for country risk were built considering the 
CRS as dependent on the environmental and sustainability indicators as 
follows: 

Country Risk=C + b0EPI + E (1)  

Country Risk=C + b1EnvHealth + E (2)  

Country Risk=C + b2EnvVitality + E (3) 

Table 2 
The table lists the categories and indicators included in the Country Risk Score.  

C1: Political risk C2: Economic 
performance 

C3: Debt indicators C4: Structural 
assessment 

C5: Access to bank 
finance/capital markets 

C6: Credit ratings 

Corruption Bank stability/risk Total debt stocks to GNP Demographics Country’s accessibility to 
international markets 

Nominal values assigned to 
sovereign ratings by Moody’s, S&P 
and Fitch IBCA 

Government non- 
payments/non- 
repatriation 

Economic GNP Debt service to exports and 
current account balance to 
GNP 

Hard infrastructure   

Government stability Employment/ 
unemployment  

Labour market/ 
industrial relations   

Information/ 
transparency 

Monetary policy/ 
currency stability  

Soft infrastructure   

Institutional risk Government finances     
Regulatory and policy 

environment      

GNP: gross national product. 
Source: Euromoney Agency data 
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Country Risk=C + b1EnvHealth+2EnvVitality + E (4)  

Country Risk=C + b1EnvHealth + b2EnvVitality + b3EnvHealthxEnvVitality

+ E
(5) 

Regression coefficients b0, b1, and b2 helped to determine how much 
the CRS increases or decreases when the EPI, EH, and EV of the country 
change. Moreover, it allowed evaluating whether they are good pre-
dictors of country risk. The significance of the relations was tested using 
the coefficient of multiple determination (R2), which shows the per-
centage change in the dependent variable. This percentage change can 
be explained by the independent variables. When sig. (F) < 0.05, the 
model can be considered more significant than expected and therefore 
the null hypothesis, which states that there are no linear relationships 
between these variables and the independent variables, can be rejected. 

In the multiple regression model (model 4), the b coefficient in-
dicates an increase/decrease in the CRS when independent variable I 
(EH) increases by one unit while the other factor (EV) remains constant. 
The results of the regression model suggested a disaggregation of the EH 
and EV policy objectives into their indicators, which might provide some 
insights into which specific factors contribute the most to predict 
country risk. This approach also allowed exploring whether detailed 
indicators could significantly impact the prediction model and whether 
that improvement had an important trade-off in terms of model 
complexity (model 6). 

Country Risk=C + b2,1AIR + b2,2H2O + ….+ b2,10WRS + E (6) 

To confirm the second hypothesis, for the dummy variables, bi 
measures the relative predictive power of the specific levels of each 
variable. bi indicates how much the dependent variable rises or falls (if 
negative) with respect to the omitted category when a country belongs 
to the corresponding country grouping. 

Country Risk=C + b1,1EnvHealth + b1,2EnvVitality + b1,3A1 + …

+ b1,16A14 + E (7) 

Dummy variables should be assessed by evaluating the change in R2. 
This study assessed the set of country groupings by using a forward 
stepwise regression procedure, which introduces variables into the 
model by evaluating the change in the F-value (F-change). Thus, this 
method only introduced variables into the model that produce a sig-
nificant change in R2, that is, variables that result in a significant in-
crease in the prediction. 

Finally, this study evaluated the effects when EH and EV were 
crossed with the dummy variables representing the country groupings to 
evaluate whether there was any moderating effect of the country 
groupings on the indicators. 

Country Risk=C + b1,1EnvHealth + b1,2EnvVitality + b1,3A1 + …

+ b1,16A14 + β1,16EnvHealth x A1 + … + β1,44EnvVitality x A14 + E (8) 

These linear regression–based models show the degree of the rela-
tionship that each independent variable has with the dependent vari-
able. However, these relationships can change depending on the other 
independent variables included in the model. The relationship between 
the dependent and independent variables is assumed to be linear and 
symmetric, and the interactions between the different variables is 
difficult to interpret. 

With configurational comparative methods like fuzzy-set qualitative 
comparative analysis (fsQCA), one can study different combinations of 
conditions resulting in an outcome (Rihoux and Ragin, 2008). While 
independent variables in a regression compete to explain the variance in 
the dependent variable, in fsQCA they cooperate to create the outcome 
(Fiss, 2007), and either a high or low value of the outcome, which is the 
dependent variable. Indeed, the combination of conditions that produce 

a high value of the dependent variable can be different than the con-
ditions resulting in a low value. fsQCA can examine whether these 
conditions act differently depending on the context (Rihoux, 2006), that 
is, the symmetry of the relationship. Thus, fsQCA deals with some of the 
limitations of regression-based models, such as symmetry or the lack of 
proficiency at handling multifaceted interdependencies between vari-
ables (Woodside, 2013). It represents an ideal complement to the 
regression (Liu et al., 2017). 

In the present study, fsQCA made it possible to identify the combi-
nation of conditions (paths) leading to a high or low CRS. Moreover, it 
allowed identifying the synergies among conditions leading to the 
desired outcome, examining asymmetric and non-linear relations be-
tween conditions and the outcome (Fiss, 2007), and identifying the 
sufficient and necessary conditions or combination of conditions leading 
to the outcome. 

fsQCA requires the outcome and the predictor conditions to be on a 
fuzzy scale from 0 to 1. The scale indicates the level of membership of a 
set, with 1 indicating full membership, 0 indicating full non- 
membership, and 0.5 representing the cross-over point, separating 
cases that are more in or more out of the set (Ragin, 2008). The process 
of transforming the original scales to the fuzzy values is called calibra-
tion, which requires setting up thresholds for the three anchor points 
determining the level of membership. In this case, all the indicators were 
scaled from 0 to 100, an approach that simplified the procedure. This 
study considered the EPI as a calibrated measure of the level of a 
country’s accomplishment of the different objectives regarding the 
environmental issues. Therefore, the original scores were directly 
transformed to the calibrated scores, by dividing them by 100. Thus, full 
membership was established for a score of 95 (fuzzy score = 0.95), full 
non-membership was a score of 5 (fuzzy score = 0.05), and the 
cross-over point was 50 (fuzzy score = 0.5). 

Additionally, the country groupings were introduced as conditions in 
the present study (Table 3). In this case, they were modelled as crisp sets 
with a value of 1 if they belonged to the country grouping or 0 if they did 
not. The fsQCA algorithm produces a truth table with 2k rows, where k 
represents the number of conditions predicting the desired outcome. 

As the number of dummy conditions representing the areas was quite 
large, directly introducing all the conditions into the study would create 

Table 3 
The table presents country groupings, which have been elaborated based on the 
authors’ observations.  

Area 
(Abbreviation) 

Description 

A1 (ldc) Groups together the least developed countries according to the 
United Nations (UN) 

A2 (arableague) The Arab League: countries of the Middle East and Africa/ 
Maghreb 

A3 (asean) Association of Southeast Asian Nations (AESAN): groups 10 
countries of Southeast Asia 

A4 (Comwealth) The Commonwealth of Nations is a voluntary association of 54 
independent and equal countries. It includes both advanced 
economies and developing countries, primarily former 
territories of the British Empire 

A5 (eu27) The 27 countries of the European Union (EU) 
A6 (g20) The most powerful industrialised and emerging economies, 

representing 85% of the global economy 
A7 (franco) Countries in which French is an official language and/or 

countries with ties to France 
A8 (oecd) Countries that belong to the Organisation for Economic Co- 

operation and Development (OECD) 
A9 (oei) Organización de estados iberoamericanos para la educación la 

ciencia y la cultura (Organization of Ibero-American Countries 
for Education, Science and Culture) 

A10 (oic) Organization of Islamic cooperation 
A11 (opec) Organization of the Petroleum Exporting Countries 
A12 (emmrkt) Emerging market countries 
A13 (sids) Small Island Developing States 
A14 (lldc) Landlocked Developing Countries  
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a big truth table that would be difficult to interpret and would be of little 
value to this study. Therefore, each country grouping was pretested 
individually with the EPI objectives to evaluate which areas by them-
selves were suitable conditions to be included in the paths to the desired 
outcome. 

Once the areas had been evaluated, the calibrated policy objectives 
(EH and EV) and the areas showing viable paths to high and low levels of 
CRS were introduced as conditions in the analysis. The model ended up 
with five conditions, which generated a truth table of 25 (32) possible 
combinations. The truth table (Ragin, 2008) was refined based on the 
minimum number of observations (frequency) and the degree to which 
cases corresponded to a set of the desired outcomes (consistency). The 
frequency was set to 3, considering the relatively high number of cases 
in the sample (Ferrari et al., 2010), and the consistency was set to 0.8, 
above the suggested threshold of 0.75 (Ragin, 2006). Then, solutions 
that were not within the suggested cut-off levels were not used for 
further analysis. 

The fsQCA algorithm minimizes the truth table (logical minimiza-
tion), producing three solution schemes: the complex, the parsimonious, 
and the intermediate solutions, according to how logical remainders are 
considered; that is, none are considered, all are considered, or just the 
ones that make sense are considered, respectively. Intermediate solu-
tions to high and low CRS are shown in Table 5, as these solutions have 
been reported to be superior to the other (Ragin, 2008). Following Ragin 
(2008), black dots (●) indicate the presence of a condition and circles 
with a cross (⊗) indicate its absence. Blank spaces in the table indicate 

the ‘does not matter’ condition – that is, the condition is not relevant for 
the outcome. Table 5 also includes the consistency and coverage of the 
solutions. Consistency refers to the proportion of cases that are consis-
tent subsets of and sufficient for the outcome, and coverage is the pro-
portion of the desired outcome that is explained by the model. 
Consistency is analogous to significance (Schneider and Wagemann, 
2010) and coverage is analogous to the variance explained (Ragin, 
2006) in regression-based models. 

4. Results 

The first step of the analysis was to evaluate a model of the relation 
between the Environmental Performance Indicator (EPI) and the 
Country Risk Score (CRS) (Tables 4 and 5). Based on the estimation of 
the regression models, the EPI was positively and significantly corre-
lated (model 1) with the CRS (b0 = 0.808, R2 = 0.614, p < 0.001), 
confirming H1. The CRS is an evaluation of the political, economic, and 
financial situation of a nation, which reflects the quality of the country’s 
governance. Governments acting on sustainability-related aspects 
reflect the country’s awareness of higher-level objectives beyond mere 
economic or financial performance. Thus, quality governance results in 
better environmental performance and, subsequently, less uncertainty 
and less risk are indicated (O’Rourke, 2003), which is reflected in the 
CRS. Nations working on improving sustainability and environmental 
aspects would provide a more predictable, riskless, and ethical envi-
ronment for investors. 

Table 4 
The table presents the results of the regression analysis.   

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7 Model 8 

(Constant) 10.91 23.71 11.509 21.08 31.129 26.51 23.46 22.9 
EPI score 0.808 

(0.043)***        
Environmental Health 

(EH)  
0.546 
(0.031)***  

0.516 
(0.042)*** 

0.307 (0.15)***  0.480 (0.044) 0.490 (0.044) 

Ecosystem Vitality (EV)   0.789 
(0.084)*** 

0.083 (0.083) 
n.s. 

− 0.125 (0.166) 
n.s.    

EHxEV     0.004 (0.0027) 
n.s.    

AIR      0.057 (0.072) n. 
s.   

H2O      0.129 (0.061)*   
HMT      0.191 (0.058)**   
WMG      0.064 (0.033) n. 

s.   
BDH      - 0.025 (0.038) 

n.s.   
ECS      0.012 (0.033) n. 

s.   
CCH      − 0.065 (0.068) 

n.s.   
APE      0.041 (0.04) n.s.   
AGR      0.004 (0.044) n. 

s.   
WRS      0.116 (0.038)**   
COMMONWEALTH       5.087(1.61) 4.744 (1.586) 
g20       − 6.211 

(2.468)  
OECD       6.96 (2.62)  
EMMAKT       7.27 (2.04) 18.453 

(5.721) 
EH*g20        − 0.11 

(0.033) 
EH*emmrkt        − 0.236 

(0.109) 
EV*OECD        0.135 (0.040) 
ANOVA F 253.27 318.17 88.52 159.57 108 38.74 76.91 69.64 
R2 0.614*** 0.667*** 0.358*** 0.669** 0.673*** 0.721*** 0.713*** 0.731*** 
R2 change       0.046*** 0.018*** 

Note. The numbers represent the b coefficients, with the p values in parentheses. Statistical significance is denoted with asterisks: ***p < 0.001; **p < 0.01; *p < 0.05; 
n.s, not significant. 
Source: Authors’ own elaboration 
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In addition to simple regression results, some insights were obtained 
by disaggregating the EPI into its different policy objectives and com-
ponents. This study estimated the focal policies of Environmental Health 
(EH) and Ecosystem Vitality (EV) separately to show the importance of 
accounting for individual effects. EH and EV policy objectives taken in 
isolation were also good predictors of the CRS (b1 = 0.546, R2 = 0.667, 
p < 0.001; b2 = 0.5789, R2 = 0.358, p < 0.001). The EH policies are 
more closely correlated to the CRS. This might be explained by the 
different nature of the two policy objectives. On the one hand, EH 
concerns human well-being and is built on infrastructure that allows 
reducing health hazards. Human well-being is of interest as a good 
governance indicator, which is also related to most of the indicators 
included in the CRS. On the other hand, EV results from the stress that 
the development of the economy puts on the environment. Rapid growth 
of industries and urban areas puts a lot of pressure on the environment, 
and this is more evident in developing countries, where other socio- 
political aspects are still in a fragile state, and this affects CRS indicators. 

Although EH and EV had significant predictive power when acting 
together (R2 = 0.669, p < 0.001), the small and insignificant increase in 
R2 in model 2 compared with model 4 and the absence of significance for 
the EV and of its interaction with EH suggested that further model 
development was required. First, level 2 EPI indicators were evaluated 
to determine which of them might be significant for determination of the 
CRS. Second, other factors might moderate the relation of the policy 
objectives to the CRS, such as a country’s location or its interrelation 
with other countries (country grouping). 

Model 6 explored the correlation between EPI level 2 and the CRS. 
The results indicated that only three indicators, two from the EH 
objective, Sanitation & Drinking Water (H2O) and Heavy Metals (HMT), 
and one from the EV, Water Resources (WRS), are significant in the CRS 
prediction. This might be caused by the fact that, particularly in EH, the 
two indicators that are not significant in the model, Air Quality (AIR) 
and Waste Management (WMG), have not been sufficiently developed 
by the countries. Indeed, the average scores for H2O and WMG in the 
sample were 38.7% and 17.8%, respectively, significantly lower than 
those for H2O and HMT (61.6% and 57%, respectively). The insufficient 
overall development of some level 2 indicators in countries that are 
strongly committed to environmental protection indicated that there is 
still room for improvement and that these indicators are not a good 
reflection of the quality of the nation’s governance. In relation to EV, as 
one of its indicators was significant in the model, EV was kept for sub-
sequent analysis to evaluate its possible moderating effect on the 
country grouping. 

Model 7 confirmed a significant improvement in R2, indicating that 
some of the country groupings showed significantly higher CRS (i.e., 
being in the Commonwealth, OECD and emerging markets increases the 
CRS by around 5–7 points on average) or lower CRS (i.e., being in the 
G20 reduces the CRS by around 6 points on average) when the other 
independent variables remain constant. Additionally, model 7 
confirmed the moderating effect of the country grouping on the relation 

of the environmental policy objectives to the CRS. For example, 
belonging to the OECD group increases the relation of the EV to the CRS, 
thus confirming H2. Then, some country groupings rise above their 
peers in the evaluation of the CRS. In other words, for the same envi-
ronmental performance, some countries have a better risk evaluation 
result. There are several potential reasons for this phenomenon. For 
example, Commonwealth countries have, on average, a better CRS than 
non-Commonwealth countries. This could be explained by the economic 
and financial links among the countries in this group, which date back to 
the colonial era. On the other hand, the fast economic growth of 
emerging markets might not be accompanied by similar commitments 
regarding climate change mitigation, which would cause these markets 
to outperform their environmentally friendly peers. 

However, as indicated previously, the regression analysis had some 
shortcomings that could be addressed using a complementary approach, 
namely fsQCA. Fig. 1 shows the calibrated fsQCA values for the coun-
tries and Table 5 shows the results of the fsQCA analysis for achieving 
CRS. The logical minimization process produced three solutions leading 
to a high CRS, that is, three combinations of conditions with consistency 
>0.8. These three solutions represent different combinations of condi-
tions sufficient to achieve a high CRS. Specifically, solutions 1 and 2 
apply to countries that have high EH or EV scores and do not belong to 
the European Union, OPEC, or ASEAN (e.g., Switzerland, Norway, Ice-
land, Japan, Australia, or the United Kingdom). Solution 3 illustrates 
that a high CRS could be achieved in countries with high EPI policy 
objectives that do not belong to ASEAN or OPEC (e.g., Switzerland, 
Denmark, Luxemburg, Austria, or the United Kingdom). Note that some 
countries could be included in several solutions, as could also be derived 
from coverage values. Raw coverage accounts for the proportion of CRS 
that each of the configurations explains (i.e., solution 3 covers 70.4% of 

Table 5 
The table presents the results of the fuzzy-set qualitative comparative analysis.   

Positive outcome (high CRS)   Negative outcome (low CRS) 

Configuration 1 2 3   4 5 6 
EH ●  ●   ⊗ ⊗

EV  ● ●    ⊗ ⊗

Asean ⊗ ⊗ ⊗ ⊗ ⊗

Opec ⊗ ⊗ ⊗

lldc + ldc        ⊗

eu27 ⊗ ⊗

Consistency 0.915 0.9 0.972   0.864 0.946 0.853 
Raw Coverage 0.539 0.574 0.704   0.847 0.842 0.547 
Unique Coverage 0.044 0.079 0.209   0.06 0.056 0.066 
Overall Solution consistency 0.89     0.83   
Overall solution coverage 0.827     0.968   

Note: Black circles (●) indicate the presence of a condition, and circles with “x” (⊗) indicate its absence. The blank cells represent conditions that did not matter. 

Fig. 1. The figure presents the calibrated fsQCA values for the countries. 
Note. Colours are used to represent different country groupings in the analysis 
(Blue = UE27, Purple = Others, Yellow = lldc + ldc, Green = Asean, Turquoise 
= Opec). 

Á. Peiró-Signes et al.                                                                                                                                                                                                                           



Journal of Cleaner Production 375 (2022) 134121

8

the cases with a high CRS). Unique coverage accounts for the proportion 
of CRS that was solely explained by each configuration (i.e., solution 3 
covers 20.9% of the cases with a high CRS that no other solution 
explained). 

In addition, a separate analysis to determine the configurations or 
combinations of conditions leading to a low CRS was performed (solu-
tions 4, 5, and 6). Solution 4 indicated that low EH and not being a part 
of ASEAN are sufficient to achieve a low CRS, that is, to have a high 
country risk (i.e., the Republic of Congo, Mali, and Guinea). Similarly, 
failure to meet the two EPI policy objectives is a sufficient condition for a 
low CRS (e.g., Cambodia, Angola, or Afghanistan). Finally, solution 6 
suggested that a low EV in countries that are not classified as less 
developed and that do not belong to ASEAN can also lead to a low CRS 
(e.g., Republic of Congo and Iraq). 

A necessary condition needs to be present to obtain the desired 
outcome. It should then be present in all the configurations that lead to 
the desired outcome. Additionally, Ragin (2006, 2008) suggested a 
consistency of 0.9 for necessary conditions. The necessity analysis test 
revealed that no condition by itself or combined with another condition 
was necessary to produce a high or low CRS. 

The results corroborate the essential, strong correlation between EH 
and country risk. Two of the three configurations in both analyses 
included EH in the combination of conditions for the desired outcome 
and most of the cases (see raw and unique coverage), leading to high and 
low CRS being covered by these configurations. However, the analysis 
uncovered the relevant role of EV in delivering a high or low CRS. 
Indeed, the regression models showed no influence of EV in the presence 
of EH and no significant interaction between the two policy objectives. 
Although a country’s overall EV performance does not make a signifi-
cant contribution to improve its CRS, the presence (high level) or 
absence (low level) of EV by itself or interacting, respectively, with high 
or low EH is a sufficient condition in a wide spectrum of country 
groupings to achieve an extreme CRS. These results are reinforced by the 
high raw coverage values in the solutions included in Table 5. For 
example, 70.4% of the countries with a high CRS (solution 3) are not in 
ASEAN or OPEC and show high EV and EH. 

5. Discussion 

This study tests the relation between EPI and CRS by means of the 
regression analysis and fsQCA, it offers a complementary view of the 
relationship between environmental performance and financial risk that 
previous studies fail to provide. This research fills a gap in the literature 
by examining aspects that a priori may be considered very different but 
are actually profoundly connected. Unlike other studies that have 
focused on investigating the financial impact of Environmental, Social, 
and Governance (ESG) indicators on companies (Aggarwal, 2013; Xie 
et al., 2019), this study shows that environmental indicators can also 
bring greater transparency to country risk levels. 

The analysis of the relationship of EPI and CRS has provided evi-
dence about the importance of a country’s environmental policies and 
performance as a proxy for economic and financial confidence, con-
firming the relation between environmental indicators related to 
tourism and country risk reported in previous studies (Cervelló-Royo 
et al., 2016; Lee and Chen, 2021) and the positive correlation between 
economic growth and environmental indicators found in a study on the 
sustainable development performance of OECD countries (Lamichhane 
et al., 2021). However, unlike other studies relating economic and 
environmental aspects, the results don’t show U shape like environment 
Kuznets curve (Chenand Lee, 2020; Sarkodie and Ozturk, 2020). 

The strong interrelation found between environmental and social 
aspects and the economic aspects reinforces the belief that countries 
addressing them will be in the right path to ensure healthy economic 
growth. This relation was recently reported for SDGs (Căutișanu et al., 
2018). The similar results can be explained by the fact that SDGs cover a 
set of goals from these social, environmental, and economic dimensions 

and they are enbibed in the subdimensions of the indexes of the study. 
For example, EH clean water and sanitation (goal 6: Clean Water and 
Sanitation), EV climate change (goal 13: Climate Action), EV Fisheries 
(goal 14: Life Below Water), EV Biodiversity and habitat (goal 15: Life on 
Land) or CRS subdimensions, employment, labour market, and Eco-
nomic GNP (goal 8: Decent Work and Economic Growth). Our study of 
the paths leading to high and low values of CRS also confirms that, as 
SDGs, they cannot be isolated or treated independently (Collste, 2017) 
because there are multiple interdependencies among them (GA, 2015). 

Thus, countries must undertake profound, thoughtful, and long-term 
fundamental changes in the economic, social, and environmental 
spheres to succeed (Sachs et al., 2019). Government action – that is, a 
national setting favourable to sustainable development is essential. It is 
critical for governments to create a proper ecosystem that reduces 
environmental impacts and promotes environmental innovation and 
collaboration among stakeholders to transition from a linear to a circular 
economy. In this context, for the purpose of monitoring and policy 
analysis (Zhou et al., 2021; El Gibari et al., 2019), there has been an 
increase in the number of assessment tools, indexes, and indicators 
covering the different dimensions of sustainability: environmental, 
economic, and social (Haque and Ntim, 2018; Cagno et al., 2019; Iop-
polo et al., 2019). However, in many cases these indexes are treated in 
isolation, ignoring the interrelations between the factors that are used to 
evaluate them. Our results call into question the effectiveness of mea-
surements used in country risk evaluation methods that do not consider 
any environmental dimension among their indicators. Although country 
risk methods have been improved to meet the challenges brought about 
by globalization, the new challenges related to sustainability remain off 
the country risk radar. Consequently, the results imply that CR assess-
ment should contemplate the environmental dimension to offer an 
analysis which more closely resembles the new reality. 

In the study, the top CRS performers have strong results in most of 
the issues related to environmental protection, allowing them to achieve 
high scores on either one of the two policy objectives collected by the 
EPI. This finding is aligned with the relation found between CRS related 
indicators and the environment: democracy and financial (You et al., 
2015), pace of globalization (Lv and Xu, 2018), poverty (Masron and 
Subramaniam, 2019), home consumption, capital investment, and 
export growth (Guan et al., 2008) among others. It indicates that 
countries with a high CRS score have a leading role in the commitment 
to climate change mitigation, which is the result of governmental pol-
icies and programmes to preserve the environment and the well-being of 
their population. The strong effort of countries to achieve the Sustain-
able Development Goals to mainstream the 2030 Agenda into national 
plans (Biglari et al., 2022) is associated with strong governance and 
provides associated benefits for the country, such as better image and 
predictability and, consequently, lower risk. Similarly, CRS laggards 
consistently score low on the EPI indicators, indicating the lack of 
governmental commitment or ability to enforce environmental regula-
tions or the presence of other social issues that prevent them from 
focussing efforts on environmental issues, which eventually affects 
country risk. Indeed, climate change, biodiversity loss, and other social 
factors, such as the level of equality or social inclusion, are now 
considered risk factors (Guo et al., 2022), and their importance will 
grow in foreseeable future. Geopolitical and economic areas have 
different agendas that can impact in the acceleration of the aforemen-
tioned governmental policies. Previous studies indicated that, in coun-
tries located in areas with high stakeholder orientation and more 
developed regulatory frameworks, the mobilization of resources to 
sustainable projects is easier (Husted and de Sousa-Filho, 2019). The 
results considering the geopolitical and economic areas in the study, 
with a high concentration of countries that have equivalent geopolitical 
and economic frameworks around the similar values in the indexes, 
reinforces the idea that institutional context matters (Ioannou and Ser-
afeim, 2012). 
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6. Conclusions 

The main objective of this research was to determine the relation of 
environmental sustainability aspects to the Country Risk Score (CRS). 
With this aim, this study included a regression analysis to test whether 
the CRS is influenced by the environmental sustainability performance 
of the country. Furthermore, it was complemented with fsQCA, which 
made it possible to identify the combinations of conditions (paths) 
leading to a high or low CRS. The results showed that the Environmental 
Performance Index (EPI) is a good predictor for the CRS; in particular, 
the Environmental Health (EH) component of the EPI emerges as a 
better fit. However, the complementary analysis uncovered the impor-
tant role of the Ecosystem Vitality (EV) component. Additionally, this 
study revealed the small but significant influence of certain country 
groupings on the relationship, confirming its moderating effect. 

This analysis has produced important policy implications. For poli-
cymakers, this study provides insights into the impact of a nation’s 
commitment to climate change on the CRS. First, EPI can be used as a 
proxy for the financial risk of a country. The EPI reflects good gover-
nance practices, which are related to the practices evaluated by the CRS. 
Second, countries do not need to focus on sustainability at the expense of 
economic or financial performance. Although the relationship between 
sustainability measures and economic performance is rather complex, 
the present results revealed a pronounced positive relationship; there-
fore, they can include greater involvement and mobilization of key 
stakeholders to protect natural resources and human well-being, which 
would produce a more stable and less risky civil environment that would 
also favour economic growth. Finally, some country groupings moderate 
the impact of the relationship. Policymakers can motivate the organi-
zations or groups to which a country belongs to drive faster adaptation 
of the targets related to climate change. 

This study had some limitations that could be explored in future 
work. For example, the analysis is based on the EPI scores, which have 
gaps in the collection of data related to some of the detailed indicators 
and only account for environmental impacts within the country, being 
unable to capture transboundary impacts. In addition, the EPI variables 
used in this study were limited and other omitted factors influence the 
CRS. Finally, both the EPI and the CRS have been calculated for an 
extensive period of time, and therefore analysing their evolution over 
time would be a worthwhile direction for future research. 
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Căutișanu, C., Asandului, L., Borza, M., Turturean, C., 2018. Quantitative approach to 
circular economy in the OECD countries. Amfiteatru Economic 20 (48), 262–277. 
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