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Abstract

Based upon the “quintuple helix” model (Carayannis et al., 2012; Carayannis & Camp-

bell, 2010), this research analyzes whether the differences in the level of achievement

of the Sustainable Development Goals (SDGs) among 64 countries worldwide can be

explained by a series of 19 institutional variables related to five dimensions such as cul-

tural orientation, economic development, the education-labor system, the political-legal

system and innovation. Our results highlight the crucial role of public policies in attain-

ing SDGs through the improvement of institutional quality, governance systems and

economic freedom as well as with the promotion of education and the innovation eco-

system. In this regard, the adoption of the “quintuple helix” model through the interre-

lation of the government, Universities and the private sector is deemed relevant in

order to face the social and environmental challenges posed by the SDGs.
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1 | INTRODUCTION

The 193-Member United Nations General Assembly formally adopted

the 2030 Agenda for Sustainable Development on September 25, 2015,

along with a set of bold new sustainable development goals (hereaf-

ter, SDGs) with 169 targets that constitute an ambitious plan to inte-

grate economic and social development with environmental

sustainability worldwide. These goals seek to reconcile economic

prosperity with the reduction of inequalities and to address issues

related to the climate crisis or the loss of biodiversity.

SDG engagement and reporting has received increasing research

attention, and is an emerging research area (Tsalis et al., 2020). Previ-

ous research has mainly focused on the factors that drive firms to

engage with the SDGs and to integrate them into their reports

(Martínez-Ferrero & García-Meca, 2020; Pizzi et al., 2021; van der

Waal & Thijssens, 2020). However, the collective success in SDGs

achievement will depend, to a large extent, on a series of particular

country-specific institutional conditions that provide incentives for

their implementation and compliance (Biermann et al., 2017). In this

regard, the political, cultural, educational and economic institutional

framework that surround firms directly affects their sustainability per-

formance by defining the “rules of the game” that grant them legitimacy

(Cahan et al., 2016; Delmas & Toffel, 2008; Halkos & Skouloudis, 2016;

Ioannou & Serafeim, 2012; Jackson & Apostolakou, 2010; Rosati &

Faria, 2019a). Specifically, with respect to sustainability reporting, the

organization's home country has been found to have an effect on the

adoption, scope and quality of sustainability reporting (Bose &

Khan, 2022; Buhr & Freedman, 2001; Chen & Bouvain, 2009; Fortanier

et al., 2011; Frías-Aceituno et al., 2013; Hahn & Kühnen, 2013; Jensen &

Berg, 2012; Prado-Lorenzo et al., 2009; van der Waal & Thijssens, 2020;

van Zanten & van Tulder, 2018; Vormedal & Ruud, 2009).

The growth of multinational companies in the global market, the

importance in the economic and social sphere of emerging countries

and the need for managers, shareholders and other stakeholders to

know and understand the rules, social and cultural aspects of different

countries has led to the application of the so-called institutional theory
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(DiMaggio & Powell, 1983; North, 1990) in many studies in the field of

business administration. In this sense, firms are considered to be eco-

nomic units that operate within contexts formed by a nexus of institu-

tions that affect their behavior and impose expectations on them

(Campbell, 2007). Thus, organizations operating in countries with simi-

lar institutional structures tend to adopt homogeneous forms of behav-

ior (Campbell, 2007; Claessens & Fan, 2002; La Porta et al., 1998).

DiMaggio and Powell (1983) call this process “isomorphism” and argue

that it reinforces firms' stability and survival by facilitating their institu-

tional legitimacy. Institutional pressures at country level also have an

indirect effect through their moderating impact on institutional inves-

tors' behavior and, consequently, on their influence on the implementa-

tion and achievement of the SDGs by the companies in which they

invest (García-Sánchez, Aibar-Guzmán, Núñez-Torrado, & Aibar-

Guzmán, 2022; García-Sánchez, Rodríguez-Ariza, et al., 2020).

Research on these institutional factors could have important

implications for managers, investors and those responsible for design-

ing country-specific strategies, investments and policies to support

the SDGs (Halkos & Skouloudis, 2016, 2017; Jensen & Berg, 2012).

As indicated by Halkos and Skouloudis (2016), the previous studies on

corporate social responsibility (CSR) have focused on the micro or

organizational level within certain national settings while research at

the macro or supranational level including a sample of different coun-

tries is limited. Ringov and Zollo (2007) point out the lack of a solid

empirical basis for relating national specificity to CSR, and studies are

needed to answer the following critical questions: (a) why are compa-

nies in certain countries more socially responsible than those in other

countries? (b) what institutional parameters facilitate strong SDG pen-

etration in a given national economy?

In this sense, this research contributes to the CSR and institutional

theory literature by examining the impact of institutional differences

among countries on the SDGs attainment. To this end, based on the

“quintuple helix” model (Carayannis et al., 2012; Carayannis &

Campbell, 2010), we analyze whether the differences among countries

in SDGs achievement can be explained by a series of institutional vari-

ables related to five dimensions such as culture, economic development,

the educational-labor system, the legal-political system, and innovation.

Our study complements and extends the previous literature on

SDGs (Bose & Khan, 2022; García-Sánchez et al., 2022; García-Sánchez,

Aibar-Guzmán, et al., 2020; García-Sánchez et al., 2021; García-Sánchez,

Rodríguez-Ariza, et al., 2020; Pizzi et al., 2021; Rosati & Faria, 2019b,

Rosati & Faria, 2019a; Schramade, 2017; van Zanten & van

Tulder, 2018; Yamane & Kaneko, 2021) by theoretically motivating the

institutional dimensions considered based on the “quintuple helix”
model. Unlike Rosati and Faria (2019a), our dependent variable is based

on a numerical score that captures the level of SDG achievement at the

country level instead of being a dichotomous variable at the company

level tracking whether or not organizations have addressed the SDGs in

their sustainability reports. Moreover, we also carry out a multivariate

analysis in order to take into account the joint effect of all the variables.

The structure of the remainder of the paper is as follows. The sec-

ond section presents the theoretical framework as well as the hypoth-

eses tested. The third section presents the methodology and sample

of the study explaining the measurement of the different variables

used. In the fourth section we show the results obtained from the sta-

tistical techniques used. Finally, we present the main conclusions and

implications of our work.

2 | THEORETICAL FRAMEWORK AND
HYPOTHESIS DEVELOPMENT

2.1 | The quintuple helix model applied to the
sustainable development

The “quintuple helix” model (Carayannis et al., 2012; Carayannis &

Campbell, 2010), reflected in Figure 1, represents an extension of the

“triple helix” (Etzkowitz & Leydesdorff, 2000) and “quadruple helix”
(Carayannis & Campbell, 2009) models in order to generate and pro-

mote sustainable development for society. The “triple helix” model of

innovation consists of a set of interactions between academia (human

capital), industry (economic capital), and governments (legal capital) to

foster economic and social development, linking the creation and

exchange of knowledge between these three subsystems. Later, Cara-

yannis and Campbell (2009) recognized the nonlinear dynamics within

the “triple helix” and extended this to the “quadruple helix” by incorpo-

rating “social capital” (composed of tradition, values, and culture) as the

fourth subsystem. Subsequently, Carayannis and Campbell (2010) fur-

ther developed the “quadruple helix” by adding the fifth subsystem

(the environment or natural capital) to the knowledge and innovation

model. The aim and interest of the “quintuple helix” model is to include

the environment as a new subsystem of knowledge and innovation

modeling, being particularly appropriate in the context of SDGs.

Therefore, this “quintuple helix” highlights the importance of ana-

lyzing the following five institutional dimensions referred to below in

order to explain the differences in SDGs achievement: (a) cultural sys-

tem; (b) political and legal system; (c) economic system;

(d) educational system, and (e) innovation.

2.2 | Hypotheses related to the institutional
factors

2.2.1 | Cultural system

Culture is framed within the “informal” institutional factors that are

reflected in the values and customs of the citizens of a given country.

In this sense, institutional theory allows a comparative examination of

the effects of culture on the sustainability practices of companies, as

it assumes that corporations are integrated into a nexus of formal and

informal institutions, including culture, which directly influence their

activities (Miska et al., 2018).

Hofstede et al. (2010, p.6) define culture as “the collective pro-

gramming of the mind that distinguishes members of a group or cate-

gory of people from others”. As Prado Lorenzo et al. (2013) point out,

culture has an important impact on the ethics of decision-making

REVERTE 1883
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processes, on the behavior of managers and on business performance

as it will generate an orientation towards more or less sustainable

business behavior. According to Caprar & Neville (2012, p. 236), “cul-
ture is the antecedent, or the condition, that influences the adoption

of sustainability.” In this sense, several studies identify culture as

an important variable that explains the variations between different

countries in the issues related to sustainability (Ioannou &

Serafeim, 2012; Parboteeah et al., 2012; Ringov & Zollo, 2007) as well

as in the awareness of consumers toward social and environmental

issues (Cubilla-Montilla et al., 2019; Sz}ocs et al., 2016; Williams &

Zinkin, 2008).

In their work, Hofstede et al. (2010) identified six dimensions of

national culture that have been widely used in various academic fields,

including CSR (Fernandez-Feijoo et al., 2012; Garcia-Sanchez

et al., 2016; García-Sánchez et al., 2013; Halkos & Skouloudis, 2017;

Kim & Kim, 2010; Maignan, 2001; Ringov & Zollo, 2007; Williams &

Zinkin, 2008) and sustainable and environmental development

(Vachon, 2010; Kumar et al., 2019). These dimensions are: masculin-

ity, individualism, power distance, uncertainty avoidance, long-term

orientation, and indulgence versus moderation, although the first five

are the most widely accepted and are referred to below.

Masculinity

This dimension refers, among other aspects, to the focus on material

success as opposed to concern for quality of life. Hofstede (2001,

p. 32) argues that, in cultures with a more masculine orientation, a

preference for economic growth over environmental conservation is

created, leading to a slower adoption of more costly technologies

beneficial to their preservation. Thus, in male-oriented cultures there

is less institutional and social capacity to achieve sustainable devel-

opment (Husted, 2005). In this sense, several studies (Fernandez-

Feijoo et al., 2012; Orij, 2010; Park et al., 2007; Ringov &

Zollo, 2007; Vachon, 2010; Williams & Zinkin, 2008) show that orga-

nizations based on countries with a higher value of the masculinity

index show lower levels of social and environmental performance. In

the same vein, Garcia-Sánchez et al. (2013, 2016) document, based

on a sample of 20 countries, that companies located in countries

with a more feminist orientation show greater corporate trans-

parency on sustainability issues. Ciocirlan and Pettersson (2012)

show, within the Fortune 500 companies, that those with the

greatest number of women in their workforces show a greater con-

cern for climate change while Wang et al. (2021) find that femininity

is positively related to green proactivity. In the context of SDGs,

Pizzi et al. (2022) find that masculinity negatively impacts SDG

reporting practices.

Individualism

The individualism/collectivism dimension reflects the prevalence of

individual versus collective values and refers to the degree to which

people expect to stand on their own feet or, alternatively, act primar-

ily as a member of a group or organization. In this sense, the environ-

mental movement emerged largely as a result of the activity of widely

dispersed interest groups rather than centralized associations

(Dobson, 1990). Matten and Moon (2008) argue that strong elements

of “explicit” CSR, defined as “the result of a deliberate, voluntary and

often strategic decision by an organization,” are expected to be found

in individualistic societies that provide freedom of choice to private

economic actors. A meta-analysis conducted by Khlif et al. (2015) on

F IGURE 1 The quintuple helix model (Carayannis et al., 2012)
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42 empirical studies published between 1975 and 2013 showed that

individualism negatively impacts social reporting. In the same line,

Katz, Swanson, and Nelson (2001) point out that the activity of pro-

active groups in favor of the environment seems to be much more

widespread and diverse in individualistic cultures than in collectivistic

ones. In similar tems, Vachon (2010) finds that individualism is related

to “green” corporatism, environmental innovation, fair labor practices,

and involvement in CSR, while Husted (2005), Ioannou and Serafeim

(2012) and Peng et al. (2012) observe that countries with greater indi-

vidualism have greater social and institutional capacity to respond to

social and environmental challenges. Vu (2020) shows that the

emphasis on personal autonomy and achievement in individualistic

cultures positively influences climate change policies by improving the

quality of governance mechanisms and promoting innovation. Rosati

and Faria (2019a) find that companies reporting on SDGs are located

in countries characterized by individualistic cultures.

However, Hofstede et al. (2010) point out that in collectivist soci-

eties individuals consider themselves as members of a group and have

strong links with society. Thus, there is also the previous research that

argues that social and environmental practices can be expected to be

more common in collectivist societies where the demands of different

stakeholders are considered important, obtaining empirical evidence

in this regard (Garcia-Sanchez et al., 2016; García-Sánchez

et al., 2013; Ringov & Zollo, 2007). Buhr and Freedman (2001) present

evidence that the collectivist Canadian society engages inmore envi-

ronmental disclosure than the individualist US society. In the specific

case of SDGs, Melloni et al. (2020) and Pizzi et al. (2022) find that

companies from collective societies tend to disclose more SDG infor-

mation and in greater detail than companies located in individualistic

societies.

Power distance

The power distance dimension measures the degree to which a coun-

try's society accepts the unequal distribution of power in institutions

and organizations. A high score on this index means that society

accepts inequalities in power. Hofstede (2001, p. xix) defined hierar-

chical distance as “the degree to which less powerful members of

organizations and institutions accept and expect power to be distrib-

uted unequally.” Respect for authority in countries with high power

distance leads to a lower capacity for debate and a weaker sensitivity

of the private sector to social and environmental problems (Katz

et al., 2001). In contrast, in societies with low power distance, people

strive to equalize the distribution of power and demand justification

for inequalities, being more sensitive to social and environmental

issues.

Rosati and Faria (2019a) find that companies reporting on SDGs

are located in countries with lower levels of power distance. This is

because organizations located in countries with greater power dis-

tance tend to have stronger hierarchical structures (Vachon, 2010),

less transparency (Pahl-Wostl et al., 2008), less meritocratic systems

and stronger degrees of favoritism and loyalty to authority

(Husted, 2005). As a result, societies with high power distance are

more likely to accept unsustainable organizational practices, including

poorer working conditions and more polluted environments

(Vachon, 2010), and are less inclined to openly discuss sustainability

initiatives and adopt a stakeholder-oriented approach (Ringov &

Zollo, 2007).

Based on the previous arguments, several studies have found that

countries with greater power distance have lower social and institu-

tional capacity for environmental sustainability (Husted, 2005) and

lower scores on the Environmental Sustainability Index developed by

the World Economic Forum (Park et al., 2007). Similarly, Ringov and

Zollo (2007) and Garcia-Sanchez et al. (2016) document that power

distance has a significant negative effect on the social and environ-

mental performance of companies.

Uncertainty avoidance

Hofstede (2001, p.xix) describes a culture's aversion to uncertainty as

“the extent to which a culture programmes its members to feel

uncomfortable or comfortable in unstructured situations.” This dimen-

sion reflects the degree to which society has an aversion to the

unknown, so that a high value for it implies a culture that is less open-

ing to change and less tolerant. Societies with a greater aversion to

uncertainty tend to issue strict rules on the behavior of individuals,

showing a greater aversion to change and innovation (de Mooij &

Hofstede, 2010; Yaveroglu & Donthu, 2002), while societies with a

lower value for this dimension are more flexible in accepting ideas and

behavior by encouraging citizen participation and debate.

Thus, organizations in countries with greater uncertainty avoid-

ance may find it more difficult to adapt to new sustainability demands

and practices that involve a more disruptive and innovative approach

(Ringov & Zollo, 2007). Consequently, previous studies hypothesize a

negative effect of uncertainty avoidance on social and institutional

capacity for environmental sustainability (Husted, 2005), social and

environmental performance (Garcia-Sanchez et al., 2016; Ringov &

Zollo, 2007) and sustainable practices (Vachon, 2010). Wang et al.

(2021) find that firms in countries with higher uncertainty avoidance

areless likely to undertake a proactive response to climate change,

probablybecause decarbonization would entail significant large-scale

social andeconomic restructuring. Because reporting on SDGs is a

very new and challenging practice for organizations around the world,

we argue that it will be more difficult to implement in societies with

more aversion to uncertainty.

Long-term orientation

This cultural dimension refers to the importance given in a culture to

long-term life planning as opposed to immediate concerns. In this

sense, an important aspect is that sustainability emphasizes the long-

term nature of the benefit that businesses are expected to provide to

society. This is because sustainability aims at intergenerational equity

(Bansal, 2005) and in this sense the needs of the current generations

should not compromise those of the future generations. This is

aligned with cultures where long-term success is valued and where

organizations have a more long-term strategic orientation.

Thus, the costly environmental and other investments needed to

achieve a sustainable society imply, in most cases, a tradeoff between

REVERTE 1885

 10991719, 2022, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/sd.2354 by U

niversidad Politecnica D
e C

artagena, W
iley O

nline L
ibrary on [21/03/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



short-term profitability and long-term success and competitive advan-

tage. In this sense, it is not surprising that the previous studies

(Garcia-Sanchez et al., 2016; Parboteeah et al., 2012) have shown a

positive association between long-term orientation and the propen-

sity to disclose and support sustainability initiatives. In the same vein,

the work of Durach and Wiengarten (2017), in a sample of eight coun-

tries, documents that investments in environmental practices are

more systematically made in those countries with a more long-term

orientation. In the context of SDGs, Pizzi et al. (2022) find that long

term orientation positively impacts SDG reporting practices.

Based on the previous arguments related to the five cultural

dimensions, we posit the following hypothesis:

H1. The level of SDGs achievement is higher in more

collectivistic countries, with a lower power distance, a

lower uncertainty avoidance and a higher long-term

orientation.

2.2.2 | Political and legal system

The role of government can be critical in promoting sustainable busi-

ness practices that mitigate market failures related to social and envi-

ronmental externalities. Bernauer and Koubi (2009) show that good

governance and institutional quality results in more stringent environ-

mental regulations and greater investment in environmental-friendly

technologies. In the same line, Fredriksson et al. (2007) show that

countries with democratic institutions are more likely to ratify multi-

lateral agreements on climate change such as the Montreal or Kyoto

Protocols.

Kaufmann et al. (2011) define the governance system of a coun-

try as the set of traditions and institutions that determine how author-

ity is exercised in that country. This includes:

• the process of selecting, monitoring, and replacing governments;

• the government's ability to formulate and effectively implement

appropriate policies; and

• respect by citizens and the State for the institutions that govern

their economic and social relations.

In this sense, there is extensive previous research, based on

institutional theory, which shows that political and legal conditions

are among the most important external factors that explain the differ-

ences between countries in the level of disclosure of social and

environmental information by companies (Adams, 2002; Coluccia

et al., 2018; De Villiers & Marques, 2016; Ioannou & Serafeim, 2012;

Jo et al., 2016; Keig et al., 2015; Knudsen, 2011; Mitchell

Williams, 1999; Orij, 2010). The general conclusion of these studies is

that countries with weaker regulatory environments provide fewer

incentives for companies to develop proactive actions with society

and the environment.

To measure the impact of a country's political-legal system, the

World Bank's “Worldwide Governance Indicators” (WGI) have been

used. These indicators cover some 200 countries and comprise six

dimensions (voice and accountability, political stability and absence of

violence, government effectiveness, regulatory quality, rule of law and

control of corruption) that change annually and are measured on a

scale of �2.5 to 2.5, where the highest values correspond to better

institutional quality. In this sense, Knudsen (2011) uses an aggregate

index, obtained by adding the six previous governance dimensions of

the World Bank, finding that countries with higher values in that index

are less likely to abandon the commitment to the 10 principles of the

UN Global Compact. We therefore state the following hypotheses:

H2. The level of SDGs achievement is higher in those

countries with higher levels of voice and accountability,

government effectiveness, political stability and absence

of violence, regulatory quality, rule of law and control of

corruption.

2.2.3 | Economic development

As indicated by Husted (2005), economic development is the main

driver of social and institutional capacity for environmental sustainabil-

ity. Welford (2005)’s study of 15 countries pointed to a link between

country economic development and the development of CSR policies. In

the same line, Baughn et al. (2007) document that higher levels of

wealth provide more resources and technology for social and environ-

mental initiatives. Higher levels of wealth per capita could also allow a

country's citizens to make greater demands for corporate responsibility

(Ramasamy & Ting, 2004). Further, advanced economies are more likely

to have well established laws and policies to address corporate behavior,

while developing economies suffer from poorer enforcement mecha-

nisms (Nwabuzor, 2005). Along the same lines, Jensen and Berg (2012)

and Fasan et al. (2016) postulate that the macroeconomic environment

directly affects sustainability reporting practices.

Another important variable to consider is economic freedom, which

assumes that basic institutions that protect the freedom of individuals

to pursue their own economic interests result in greater prosperity for

society. Indeed, previous studies (Fasan et al., 2016; Graafland &

Noorderhaven, 2020; Jensen & Berg, 2012; Roy & Goll, 2014) have

found that a country's economic freedom can exert a positive influence

on its sustainability performance, constituting a factor for increasing the

level of disclosure on sustainability issues to the extent that it can

reduce the effects of corruption and encourage firms to take responsi-

bility for their impact on social welfare (Baughn et al., 2007;

Nwabuzor, 2005). As Baughn et al. (2007) point out, government inter-

vention in the economy of developing countries often inhibits the entry

of foreign companies. In so doing, a potentially important vector for the

institutionalization of CSR norms from outside countries is shut off. We

therefore propose the following hypothesis:

H3. The level of SDGs achievement is higher in those

countries with higher levels of economic development

and economic freedom.
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2.2.4 | Education and labor system

Previous research has evidenced that education can influence citizens'

attitudes, towards social responsibility and business ethics

(Dellaportas, 2006; Elias, 2004; Luthar et al., 1997; Rosati

et al., 2018). At the country level, the study by Park et al. (2007)

shows that there is a positive association between a country's higher

education levels and its level of environmental sustainability. Other

studies have also found that, on average, individuals with higher levels

of education show greater orientation and expectations towards sus-

tainability (Calabrese et al., 2016; Quazi, 2003).

With regard to the labor system, the previous research (de Geer

et al., 2009; Jensen & Berg, 2012) assumes that a high density of trade

unions in a country is positively related to employee participation in

decision making and socio-political progress, and therefore greater

sensitivity to ODS can be expected. Therefore, we propose the fol-

lowing hypothesis:

H4. The level of SDGs achievement is higher in those

countries with higher public spending on education and

trade union density.

2.2.5 | Innovation

In the national innovation systems and the political economy

approach, Lundvall, 1992) explicitly defines the concept of a “national
innovation system” in a broad sense, including all aspects and areas in

the economic structure and institutional organization that affect learn-

ing and research and exploration, resulting in greater social anchorage

in innovation. In this sense, Mathur and Berwa (2017) emphasize the

important role of innovation and technology in achieving sustainable

growth, showing in their study of 113 countries that those with high

scores in innovation are also those that achieve the best values in the

sustainability index developed by the World Economic Forum.

Other studies have shown that R&D efforts are positively corre-

lated with CSR (Bansal, 2005; Halkos & Skouloudis, 2018; McWilliams &

Siegel, 2001), since the implementation of sustainable production sys-

tems often requires investment in new clean and environmental-friendly

technologies (e.g., renewable energies that replace traditional depen-

dence on fossil fuels, electric or biofuel-powered vehicles, recycling and

waste treatment technologies, etc.). It is thus to be expected that those

countries with a greater culture of innovation will be better prepared to

find the innovative solutions proposed in the SDGs in order to arrive at

a global consumption model that allows for the sustainable growth of

society. This important role of innovation in 2030 Agenda requires the

participation of all the actors involved in knowledge (e.g., companies,

universities, government, etc.) to bring together the best human, scien-

tific, academic, business and social capital. In this sense, university-

business collaboration is essential as a way of transferring knowledge to

the private sector.

Consequently, we formulate the following hypotheses where a

series of variables from the World Economic Forum (2017) have been

selected to represent the technological knowledge and innovation

capacity of the countries:

H5. The level of SDGs achievement is higher in those

countries with higher levels of company spending on

R&D, University-industry collaboration in R&D, capacity

for innovation and technological knowledge.

3 | EMPIRICAL STUDY

3.1 | Sample

The sample in this paper consists of 64 countries around the world

for which we have all the necessary data regarding the institu-

tional variables and the SDG indices. This sample includes 35 of

the 36 countries that currently make up the OECD (all except

Iceland). The details of each of the countries as well as the value

for each of the 19 institutional variables are shown in Table A1 in

the appendix.

3.2 | Dependent variable: SDG Index

In order to measure country-level performance on SDGs, we have

used the Sustainable Development Solutions Network's (SDSN) SDG

Index 2019 proposed by Sachs et al. (2019). Since the SDGs were

issued at the end of 2015, this will allow us to analyze performance in

achieving the SDGs after the first 4 years of their approval. This SDG

Index has been developed from a series of 85 indicators proposed by

the Inter-Agency and Expert Group on SDG Indicators (IAEG-SDGs)

for each of the 17 SDGs.

To calculate the SDG Index, a lower and an upper threshold is

determined for each of the indicators. In terms of the best score, in

most cases the best score is the explicitly marked target or “technical
optimum” in line with the principle of “leaving no one behind”
(e.g., zero extreme poverty, zero undernutrition, achieving 100% of

full schooling). In some cases there is no such “perfect” target, as the

theoretical optimum may not be achievable or may not be defined

(e.g., infant mortality rate, number of doctors per inhabitant, traffic

deaths, life expectancy, Gini index). In this case, the average of the

top 5 values of the sample of countries for that indicator is used. To

eliminate the effect of extremes that can bias the results of a compos-

ite index, the OECD (2008) recommends truncation of the data by

eliminating the extreme 2.5 percentiles of the distribution. We apply

this practice to the lower threshold and truncate the data at this level,

thereby mitigating the impact of extremes at the lower end of the

distribution.

Subsequently, and once the maximum and minimum values have

been established for each indicator, a min-max normalization is carried

out by linearly transforming the variables on a scale between 0 and

100 so that they are independent of the units of measurement of

each indicator. This adjusted indicator score indicates where the
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country lies between the worst case (i.e., 0) and the best case

(i.e., 100). Analytically

I0 ¼ I�min Ið Þ
max Ið Þ�min Ið Þ :

This makes it easy to compare data between countries. For example, a

country that scores 50 on a variable implies that it is just halfway to

achieving the optimal value, while another country that scores 75 indi-

cates that it has covered three-quarters of the distance from the

worst to the best on that variable. By averaging all the scores of all

the standardized indicators applied to each SDG, we arrive at country

scores for each of the 17 targets. The final step is to average the

country scores for each of the 17 SDGs in order to find the overall

SDG Index for each country. Analytically

Ii Ni ,Nij, Iijk
� �¼

XNi

j¼1

1
Ni

XNij

k¼1

1
Nij

Iijk ,

where Ii is the SDG index for country i, Ni is the number of SDGs for

which data are available for country i, Nij is the number of indicators

of the SDG j for country i, and Iijk is the score of the indicator k of the

SDG j of country i.

Table A2 in the appendix shows the values for each of the

64 countries in the SDG aggregate index as well as the value and

average for each of the 17 SDGs considered individually in order to

assess the relative situation of each country. As can be seen, at the

aggregate level, the Scandinavian countries (Denmark, Sweden, and

Finland) have the highest values in the index, reflecting their tradi-

tional focus on sustainability and advocacy for the environment and

social rights. They are followed by France, Austria, and Germany.

3.3 | Explanatory variables related to the
institutional factors

With regard to the legal and political system, we have used the follow-

ing six World Bank governance indicators, which are measured on a

scale of �2.5 to 2.5 (where the higher values correspond to better

institutional quality):

Voice and Accountability (VOICE), which measures the perception

of the extent to which citizens are able to participate in the choice of

government, as well as freedom of expression, freedom of association

and freedom of the press.

Political Stability and Absence of Violence (STAB), measures the citi-

zens' perception of the likelihood that the government is subject to

acts of political instability, including terrorism.

Government Effectiveness (GOV_EFF), measures the quality of pub-

lic services, the capacity of the public administration and its indepen-

dence from political pressures, the quality of policy formulation and

implementation and the credibility of the government's commitment

to those policies.

Regulatory Quality (REG_QUAL), measures the perception of the

government's ability to establish sound policies and regulations that

enable and promote private sector development.

Rule of Law (LAW), measures the degree of confidence of agents

in social rules and their level of compliance, including the quality of

compliance with contracts and property rights, the quality of the

police and courts, and the risk of crime.

Control of Corruption (CORRUP), measures the citizens' perception

of the abuse of public power for private benefit, including corruption.

For the economic dimension, the following two variables are

considered:

Economic development (lnGNP). It is measured through the natural

logarithm of GNP per capita obtained from the 2018 World Bank

report.

Economic freedom (ECON_FREE): Measured through the Heritage

Foundation's Index of Economic Freedom (2018) which varies

between 0 and 100 (higher values indicate a higher level of economic

freedom).

Regarding the cultural system, the values of the five variables ana-

lyzed (masculinity (MASC), individualism (INDIV), power distance

(POW_DIST), uncertainty avoidance (UNC_AVOID) and long-term ori-

entation (LT_ORIENT) have been obtained from Hofstede's study

(2001). The scale for each variable ranges from 0 to 100, so a score

above 50 indicates that this feature of that country's culture is more

dominant. Thus, for example, in the case of the variable

“Individualism,” cultures below 50 would be considered “collectivist”
and those above 50 “individualist.” The closer to 0, they would be

more collectivist than the rest, and the closer to 100, they would be

more individualist than the rest.

The following variables have been used for the education and

labor system:

Public spending on education (EDUC_SPEND): Obtained

from the United Nations Development Programme

(2018) and measured as a percentage of the

country's GDP.

Trade union density (UNION_DENS). Obtained from the

International Labor Organization (ILO) and measured

as the ratio of wage and salary earners that are trade

union members to the total number of wage and salary

earners in the economy.

Finally, with regard to the data on innovation, the variables have

been taken from the Global Competitiveness Report published by the

World Economic Forum and are as follows:

Company spending on R&D (SPEND_R&D)

University-business collaboration in R&D (UNIV_BUS)

Capacity for Innovation (CAP_INNOV)

The above three variables are obtained from the World Economic

Forum's Executive Opinion Survey, expressed on a Likert scale from

1 to 7 (from non-existent to high performance).
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Technological knowledge (TECH_KNOW): Refers to the number of

patent applications filed under the Patent Cooperation Treaty per mil-

lion inhabitants of the country.

4 | RESULTS

4.1 | Univariate analysis

First, we performed non-parametric tests of difference in means in

order to test whether there are significant differences in the values of

the SDG index depending on the value of the 19 institutional factors

analyzed in this study. To do this, we created two groups of countries

based on their SDG index values. On the one hand, those whose

aggregate SDG index is in the first quartile of their distribution (in our

case, this value is 78.46) and, on the other hand, the rest of the coun-

tries located in the remaining three quartiles. Given that our sample is

made up of 64 countries, the first group would include the 16 coun-

tries with the best SDG index and the second group would include

the remaining 48 countries with the worst SDG performance. Next,

we apply the Mann–Whitney non-parametric test in order to test

whether there are differences in the value of the 19 institutional vari-

ables between best and worst SDG performers. The results are shown

in Table 1.

With regard to the cultural dimension, we can see how the vari-

ables that are statistically significant are those related to power

distance, individualism and long-term orientation. As hypothesized,

countries with the best SDG performance are those with a lower

power distance (39.688 vs. 64.208), and a higher long-term orienta-

tion (60.188 vs. 45.044), being these differences statistically signifi-

cant at the 1% level (p-value < 0.01). Contrary to our expectations,

more individualistic cultures have higher SDG scores (65.750

vs. 39.167) (p-value < 0.01). Besides, those countries with the best

SDG performance are less averse to change (61.438 vs. 70.458),

although the difference is only statistically significant at 10%

(p-value = 0.095). Finally, while countries with better SDG perfor-

mance have a higher female orientation (44.125 vs. 50.146), this dif-

ference is not statistically significant.

Concerning the legal and political system, there are statistically sig-

nificant differences in the six variables considered: voice and account-

ability (1.394 vs. 0.299; p-value < 0.01), government effectiveness

(0.837 vs. 0.040; p-value < 0.01), political stability and absence of vio-

lence (1.569 vs. 0.431; p-value < 0.01), regulatory quality (1.569

vs. 0.412; p-value < 0.01), rule of law (1.639 vs. 0.256; p-value <

0.01), and control of corruption (1.706 vs. 0.152; p-value < 0.01).

Thus, these results corroborate our hypothesis that the countries with

the best performance in SDGs are those with a higher quality regula-

tory environment where there is greater freedom of expression, asso-

ciation and the press, and greater respect for the law and control of

corruption.

As for the impact of the economic dimension, there are statistically

significant differences in the two variables considered: level of

TABLE 1 Test of mean differences in the institutional variables for countries with highest and lowest SDG scores

Variable Countries with highest SDG scores Countries with lowest SDG scores Z statistic p-value

Masculinity (MASC) 44.125 50.146 0.597 0.275

Individualism (INDIV) 65.750 39.167 �3.816 0.000***

Power distance (POW_DIST) 39.688 64.208 3.846 0.000***

Uncertainty avoidance (UNC_AVOID) 61.438 70.458 1.319 0.094*

Long-term orientation (LT_ORIENT) 60.188 45.044 �2.533 0.006***

Voice and Accountability (VOICE) 1.394 0.299 �5.054 0.000***

Government effectiveness (GOV_EFF) 0.837 0.040 �3.535 0.000***

Political stability and absence of violance (STAB) 1.569 0.431 �4.837 0.000***

Regulatory quality (REG_QUAL) 1.569 0.412 �4.698 0.000***

Rule of law (LAW) 1.639 0.256 �5.163 0.000***

Control of corruption (CORRUP) 1.706 0.152 �5.023 0.000***

Log of GNP per capita (lnGNP) 10.684 9.347 �4.543 0.000***

Economic Freedom (ECON_FREE) 74.306 64.848 �3.590 0.000***

Public spending on education (EDUC_SPEND) 5.875 4.454 �3.770 0.000***

Trade unions density (UNION_DENS) 29.875 17.472 �2.005 0.023**

Company spending on R&D (SPEND_R&D) 5.019 3.679 �4.632 0.000***

University-industry collaboration (UNIV-BUS) 4.875 3.746 �4.285 0.000***

Capacity for innovation (CAP_INNOV) 5.425 4.358 �4.905 0.000***

Technological knowledge (TECH_KNOW) 169.656 32.015 �4.946 0.000***

***significant at the 1% level.

**significant at the 5% level.

*significant at the 10% level.

REVERTE 1889

 10991719, 2022, 6, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/sd.2354 by U

niversidad Politecnica D
e C

artagena, W
iley O

nline L
ibrary on [21/03/2023]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



economic development measured through the natural logarithm of

GNP per capita (10.684 vs. 9.347; p-value < 0.01) and the degree of

economic freedom in the country (74.306 vs. 64.848; p-value < 0.01).

In the case of GNP per capita, the average for the best SDG per-

forming countries (in current $) is 46,938.13 versus 17,950.98 for the

worst performing countries. Thus, these results support our hypothe-

sis that the countries that are making the most progress in achieving

SDGs are those with the greatest economic development and

freedom.

In terms of the education and labor system, as expected, countries

that spend more of their GDP on education are those that perform

better in achieving SDGs, which corroborates our initial hypothesis. In

fact, the two countries with the best SDG index (such as Denmark

and Sweden) are the ones that spend the most on education of the

entire sample with 7.6% of GDP. On average, the group of countries

with the best SDG index values has 5.875% of education spending

over GDP versus 4.454% of the rest of the countries with the worst

ODS performance, this difference being statistically significant at the

1% level (p-value < 0.01). As for the importance of unions, in line with

our hypothesis, the group of countries with the highest values in the

SDG index has a higher percentage of workers who are union mem-

bers (29.875 vs. 17.472), with this difference being statistically signifi-

cant at the 5% level (p-value = 0.023).

Finally, as regards the variables related to innovation, there are

statistically significant differences in the four indicators considered:

company spending on R&D (5.019 vs. 3.679; p-value < 0.01), collabo-

ration between universities and companies in R&D (4.875 vs. 3.746;

p-value < 0.01), innovation capacity (5.425 vs. 4.358; p-value < 0.01)

and technological knowledge measured by the number of patents per

million inhabitants (169.656 vs. 32.015; p-value < 0.01). Thus, these

results corroborate our hypothesis that the countries with the best

performance in SDGs are those with the greatest culture of

innovation.

4.2 | Multivariate analysis

The multivariate analysis is based on a logistic regression model where

the dependent variable takes the value 1 for countries with a global

ODS index in the first quartile of their distribution and 0 otherwise.

The predictors are the indicators related to the different institutional

factors. However, the high correlation between these indicators gives

rise to multicollinearity problems, which must be corrected if the mul-

tivariate analysis is not to be distorted. Therefore, before performing

such multivariate analysis, we have proceeded to group certain indica-

tors within each dimension.

Regarding culture, a lower level of most dimensions (individualism,

masculinity, power distance, uncertainty avoidance) represents a stronger

cultural system, except in the case of Long-term orientation, so that the

variable CULTURE is defined as follows: (100-MASC) + (100-INDIV) +

(100 � POW_DIST) + (100 � UNC_AVOID) + LT_ORIENT (see García-

Meca et al., 2018) for a similar approach). As far as the legal-political sys-

tem is concerned, we take the arithmetic average of the six Worldwide

Governance Indicators so that LEGAL_SYST = (VOICE + GOV_EFF +

STAB + REG_QUAL + LAW + CORRUP)/6. As for the economic dimen-

sion, we have chosen the Heritage Foundation's Index of Economic

Freedom (2018) (ECON_FREE). Regarding innovation, we have consid-

ered the arithmetic average of the variables taken from the Global

TABLE 2 Results of the logistic regression

Variable Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Intercept �4.688*** �6.608*** �11.478*** �11.133*** �5.297*** �6.461

LEGAL_SYST 3.568*** 5.478***

EDUC_SPEND 1.069*** 1.089**

ECON_FREE 0.148*** �0.224

INNOV 2.214*** 1.087**

CULTURE 0.018*** 0.022*

Goodness-of-fit measures:

Chi-square (p-value) 33.336 (p < 0.001) 15.916 (p < 0.001) 13.841 (p < 0.001) 25.719 (p < 0.001) 6.547 (p = 0.011) 45.407 (p < 0.001)

Hosmer-Lemeshow

test (p-value)

3.012 (p = 0.934) 7.898 (p = 0.443) 6.366 (p = 0.606) 10.678 (p = 0.221) 9.708 (p = 0.286) 4.235 (p = 0.835)

% of correct

predictions

75 75 75 75 75 90.6

R2 McFadden 0.463 0.221 0.192 0.357 0.091 0.631

R2 Nagelkerke 0.601 0.326 0.288 0.490 0.144 0.752

R2 Cox-Snell 0.416 0.220 0.194 0.331 0.097 0.508

Note: The dependent variable takes the value 1 for countries with a global ODS index in the first quartile of their distribution and 0 otherwise.

***Significant at the 1% level.

**Significant at the 5% level.

*Significant at the 10% level.
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Competitiveness Report such as company spending on R&D, University-

business collaboration in R&D and capacity for innovation so that

INNOV = (SPEND_R&D + UNIV_BUS + CAP_INNOV)/3. Finally, we have

chosen public spending on education (EDUC_SPEND) as a representative

variable of the educational dimension obtained from the United Nations

Development Programme (2018) and measured as a percentage of the

country's GDP.

Table 2 shows the results of the estimation of the logit model.

The usual statistics for this type of model are shown at the bottom of

the table. All the variables, when considered individually, are statisti-

cally significant at the 1% level. When all the variables are jointly con-

sidered (model 6), the McFadden's R2 takes a value of 0.631,

suggesting a good model fit. Overall, model 6 correctly classifies

90.6% of the countries. The Chi-square omnibus test suggests a sig-

nificant relationship between the outcome variable and the predictors.

The non-significance of the Hosmer–Lemeshow test is also an indica-

tor of a good model fit.

These results suggest that the countries that are best placed to

achieve the SDGs are those with higher levels of governance, educa-

tion spending (as % of GDP), innovation knowledge and a stronger

culture system. The economic freedom is not found to be a significant

variable for explaining differences in SDGs achievement when all the

dimensions are considered altogether.

5 | CONCLUSIONS

This study has analyzed, using as theoretical support the “quintuple
helix” model (Carayannis & Campbell, 2010), whether the differences

between countries in SDGs achievement can be explained by a series

of institutional variables related to five dimensions such as culture,

economic development, the education and labor system, the legal and

political system, and innovation.

From a sample of 64 countries, we have shown that, by the end

of 2019, there are significant differences between countries in the

level of progress in achieving the SDGs. The Scandinavian countries

(Denmark, Sweden, and Finland) have the highest SDG index values,

which reflects their ingrained culture in sustainability and defense of

the environment and social rights.

Our study shows that the countries that are best placed to

achieve the SDGs are those with higher levels of governance

where there is greater government effectiveness and political sta-

bility, greater freedom of expression and association, stronger rule

of law and greater control of corruption. This corroborates the pre-

vious research, based on institutional theory, which shows that

political and legal conditions are among the most important exter-

nal factors explaining differences between countries in the level of

disclosure of social and environmental information by companies

(Coluccia et al., 2018; De Villiers & Marques, 2016; Ioannou &

Serafeim, 2012; Jo et al., 2016; Keig et al., 2015; Knudsen, 2011;

Orij, 2010).

With regard to the education and labor system, as expected, the

countries that spend more of their GDP on education and those that

have a greater trade union culture are those that have a better perfor-

mance in the level of achievement of the SDGs because there is

greater awareness among citizens of social, labor, and environmental

problems. These results corroborate those obtained in the previous

studies (Calabrese et al., 2016; Quazi, 2003) where it is documented

that individuals with higher levels of education show a greater orien-

tation and expectations towards sustainability. In the same vein, the

study by Park et al. (2007) shows that there is a positive association

between a country's higher education levels and its level of environ-

mental sustainability.

Likewise, we have also shown that the countries that are making

the most progress in achieving the SDGs are those with greater devel-

opment in the economic sphere, where the citizenry is better

informed and becomes more environmentally aware, so they can put

pressure on organizations to adapt socially responsible practices

(Ramasamy & Ting, 2004; Welford, 2005). In fact, countries with

higher levels of economic development are characterized by more

advanced social and institutional capacity for sustainability

(Husted, 2005). As a result, organizations located in these countries

may have more resources to devote to sustainability (Baughn

et al., 2007) and may perceive greater public pressure to report on

social and environmental issues (Ali et al., 2017).

With regard to innovation, our results reveal that there are statis-

tically significant differences in the four indicators considered: com-

pany expenditure on R&D, university-industry collaboration on R&D,

innovation capacity and technological knowledge (measured by the

number of patents per million inhabitants). Thus, these results corrob-

orate our hypothesis that the countries with the best performance in

SDGs are those with the greatest culture of innovation. In this sense,

the implementation of sustainable production systems requires invest-

ment in new clean and environmental-friendly technologies. There-

fore, those countries with a greater culture of innovation will be

better prepared to find the innovative solutions proposed in the SDGs

in order to arrive at a model of global consumption that allows for the

sustainable growth of society.

Finally, in terms of the cultural system, countries with greater pro-

motion of individual freedom, less hierarchical distance, less aversion

to change, and a more long-term orientation are those that are better

prepared to achieve the SDGs in the future.

Our results have important implications for the development of

public policies, showing that if the level of SDGs achievement is to be

improved at the global level by the countries that are lagging behind

to date, an improvement in institutional quality and governance sys-

tems as well as a promotion of spending on education and innovation

is necessary. Thus, given the important role of innovation documented

in this study, the introduction of public programmes to encourage

innovation by companies, either through tax incentive programmes or

support for R&D, would be highly desirable.

Likewise, in the light of the results obtained in the variables

related to educational expenditure, public policies should boost

spending on education by increasing its weight in GDP and encourage

the introduction of subjects related to sustainability in the curricula so

that awareness of social and environmental issues is gradually
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generated from secondary education to the university level. The uni-

versities, through their broad competencies and research activities,

have a critical role in consolidating and supporting the transformation

of society and the economy, and also in how they interact with the

planet, providing the knowledge, evidence base, solutions and innova-

tions needed to do so. In this sense, governments should encourage

the link between education and technology by promoting knowledge

transfer programs between universities and businesses that allow the

development of the so-called social innovation and the promotion of

the circular economy. This important role of innovation in Agenda

2030 is based on the “quintuple helix” model (Carayannis et al., 2012),

which requires the participation and exchange of ideas among the

three main actors involved in innovation and knowledge, such as com-

panies, universities and the State, in order to bring together the best

human, business and social capital with a view to sustainable develop-

ment and social ecology.

With regard to the cultural dimension, in addition to the develop-

ment of culturally congruent programs, an understanding of the influ-

ence of culture will help policymakers to know whether practices and

tools used in one country can be effectively transferred to another.

Hofstede (2001, p. 437) notes that development tools will only work

“to the extent that they can be integrated into local cognition.”
Because culture is relatively stable, policy makers interested in promot-

ing sustainability must transfer programs and policies that are consis-

tent with local culture. Each country will need to develop or adopt

culturally appropriate solutions that take into account local institutional

conditions as parameters shaping the penetration of sustainability

issues and SDGs. This is particularly relevant for developing and transi-

tion economies where policy design for CSR cannot afford to overlook

institutional parameters that influence business behavior and could hin-

der the establishment of an effective sustainable development agenda.

From a business perspective, this study seeks to help business

leaders develop a better understanding of the key institutional factors

that impact positively or negatively on SDG integration. Managers

need to better understand the key institutional determinants of each

country's environment that facilitate effective implementation of

SDGs. This is particularly relevant for multinational companies operat-

ing in countries with different institutional conditions, as our results

can be useful in their strategies to diversify into sustainability issues

in the countries where their subsidiaries operate, as well as to

re-examine the underlying risks of generating programs that may col-

lide with the culture of the countries where these subsidiaries are

located. In these cases, such multinationals may choose to develop

strategies and actions related to SDGs that are tailored to each coun-

try in which they operate that compensate for those institutional con-

ditions that are negatively related to the integration of SDGs (Peng

et al., 2012). Thus, when designing and allocating resources for SDG

training programs, companies should take into account the institu-

tional conditions that characterize a given country.

In short, our work has important political implications by pre-

senting evidence of the profound impact that both formal and

informal institutions have on the level of progress in achieving SDGs,

with our results being particularly relevant for emerging and less

developed countries in which political-legal, educational-labor, and

economic-financial systems are being built and/or their roles are being

redefined (Ioannou & Serafeim, 2012). Policymakers must redesign

institutions in full awareness of the power that such institutions have

to determine the social and environmental performance of enterprises

and thus to define their net contribution to solving our planet's most

pressing problems.

Finally, this research has certain limitations, which can be

extended as directions of future work. First, the sample is based on

the 2019 SDG Index for 64 countries, which could potentially affect

the robustness of the regression results. Future studies could be

extended to include data from 2020 onward in order to see whether

the results are different in the pre- and post-COVID periods. Second,

the level of SDG accomplishment has been measured through an

overall score. In this regard, SDG indexes have been criticized in litera-

ture as they rely on a composite measure covering all 17 goals, and

weighting them equally. A poor performance on one goal might thus

be concealed by a high performance on another goal. Diaz-Sarachaga

et al. (2018) note that the existing global aggregate indices do not

consider major factors of all sustainability pillars, being biased towards

some of them. Furthermore, regional sustainable development plans

focus on their specific geographic areas without envisaging numerous

indicators included in the SDGs. Thus, none of them can be deemed

as global sustainable development composite indices nor as an accu-

rate measure to appraise the fulfillment of the SDGs. As the future

line of research, it could be interesting to analyze what happens with

each of the 17 SDGs considered individually in order to see whether

the institutional factors analyzed have a different impact on them

depending on their environmental, economic, or social focus.
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