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Abstract
The paper investigates the links between cultural dimen-
sions and environmental performance at a national level, 
aiming to identify key aspects of this relationship, including 
information that could be useful for further research regard-
ing a potential causal relation and that may enable a more 
effective and efficient culturally-adapted public policy de-
sign and implementation process. The research employs 
a quantitative methodological approach and uses data 
resulting from Hofstede’s cultural model and the 2018 En-
vironmental Performance Index as inputs, finding evidence 
supporting the hypothesis of a relevant influence operating 
between the cultural dimension of individualism (as cause) 
and environmental performance (as effect).
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In the last couple of decades, environ-
mental issues have become – despite 
isolated setbacks generated by shifts in vi-
sion at national administration level (most 
notably, the USA under Donald Trump) 

– increasingly visible on the political agen-
da and have galvanised civil and political 
powers into action. 

This paper focuses on the connection 
between national cultural dimensions 
and environmental performance. For this 
purpose, we will rely on data originating 
in the works of Dutch sociologist Geert 
Hofstede and his collaborators (Hofstede, 
1980a, 1980b, 2001, 2011; Hofstede et al., 
2010) and in the 2018 Environmental Per-

formance Index (EPI) (Yale Center for En-
vironmental Law & Policy, 2018). While the 
former set out what is perhaps the most 
complete and widely cited academic cul-
tural model (Ferreira, Ribeiro Serra and 
Pinto, 2014), the latter has – even if in the 
presence of some criticism (Jones, 2007; 
Sřndergaard, 1994) – become “a standard 
bearer for comparing and tracking country 
performance” (Hsu and Zomer, 2016) in 
this field and provides a general overview 
regarding national status on environmental 
policy goals (Onel and Mukherjee, 2014), 
thus constituting an appropriate source for 
this study. 
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The EPI report is a yearly ranking pro-
duced by environmental research centres 
within Yale and Columbia universities (in col-
laboration with the World Economic Forum), 
which encompasses data on 180 countries 
and calculates their environmental perform-
ance score by taking into consideration 24 
performance indicators across 10 catego-
ries that cover the topics of environmental 
health and ecosystem vitality (Yale Center 
for Environmental Law & Policy, 2018). As 
the report argues, these two fundamental 
dimensions of sustainable development, 
namely environmental health (which is pos-
itively influenced by economic growth and 
prosperity) and ecosystem vitality (which 
is negatively affected by industrialisation 
and urbanisation) have a tense relationship, 
and it is up to good governance to ensure 
a balance between them (Yale Center for 
Environmental Law & Policy, 2018). In this 
context, as an extensive analysis of the rel-
evant literature reveals that national culture 
has a significant influence on public policy 
(Daniell, 2014), it is the express objective 
of this study to investigate the connections 
between national cultural dimensions and 
environmental performance, aiming to pro-
vide valuable inputs regarding the design 
and implementation of culturally adapted 
public policies that may more effectively 
and efficiently address environmental is-
sues at a national level.

After analysing existing literature, the pa-
per lays out, in distinct sections, the hypoth-
eses of the study and the methodology that 
is to be used, including the test of six as-
sumptions concerning the validity and reli-
ability of the regression analysis performed. 
The last two sections, namely the Results 
and Discussion and the Conclusion sec-
tions, analyse the results of the research 
and put them in context with the findings of 
previous papers and, respectively, provide 
a short summary of the main findings.

1. Literature review 
The concept of sustainable development 

is rooted in the 1987 Brundtland Report 
suggestively entitled Our Future, which de-
fines it as that kind of “development that 
meets the needs of the present without 
compromising the ability of future genera-
tions to meet their own needs” (World Com-
mission on Environment and Development, 
1987), and ever since then has been the 
subject of both academic and political de-
bate regarding the ways in which present 
economic growth and long-term environ-
mental protection should be approached. 

Focusing on the functions of cultural 
characteristics for the sustainable devel-
opment process, although academic re-
search has devoted only limited attention 
to studying this topic, the existing research 
identifies relevant connections that warrant 
further analysis. More precisely, a study on 
74 countries categorised in three regional 
sub-samples (Europe; Middle East and 
Africa; and Asia and Oceania) identifies 
the fact that the Hofstedian dimension of 
indulgence exhibits a negative effect on 
environmental performance in the case of 
the full 74-country sample, while long-term 
orientation, individualism and uncertainty 
avoidance affect one or more of the three 
sub-samples (Halkos and Zisiadou, 2018). 
Interestingly, besides the fact that these 
cultural influences are not present in all 
sub-samples or, with the exception of in-
dulgence, in the full sample, the cultural 
dimensions of uncertainty avoidance and 
individualism induce different influences 
on environmental performance in Europe 
(negative) and Asia and Oceania (positive), 
and, respectively, Asia and Oceania (posi-
tive) and Middle East and Africa (negative) 
(Halkos and Zisiadou, 2018), suggesting 
that other factors interfere in this relation-
ship. The existence of a national culture 

– environmental performance relationship 
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is also reported by Peng and Lin, who 
show that, along with economic develop-
ment and national growth, culture plays a 
determinant role in shaping environmental 
performance (Peng and Lin, 2009).

Another highly relevant study is that of 
Onel and Mukherjee (2014), who focus on 
the relationship between cultural dimen-
sions and environmental health perform-
ance within a sample of 67 countries, con-
cluding that individualism and uncertainty 
avoidance exert a significant influence 
on environmental health, although the re-
lationships weaken in a model in which 
human development variables (i.e. life ex-
pectancy at birth, education, and income) 
are introduced.

Similarly, the role of culture in environ-
mental sustainability is highlighted by 
other research which shows that cultural 
and environmental sustainability meas-
ures are significantly multidimensionally 
related (Park et al., 2007), or that environ-
mental sustainability cannot be analysed 
by focusing solely on economic causes, 
as national cultural dimensions exert  
a significant effect that must not be omit-
ted (Husted, 2005). 

As Packalén (2010) notices, the fact that 
cultural dimensions have played a limited 
role in the sustainability debate represents 
an obstacle to bringing about durable poli-
cies in the future. Sustainable development 
has an important cultural component that 
complements its technical, economic and 
legal characteristics (Packalén, 2010), as 
attributes of national culture were found 
to be related to a series of values, beliefs, 
practices and behaviours that are relevant in 
the context of sustainability. More precisely, 
performance-based cultures, i.e. those that 
value uncertainty avoidance, long-term ori-
entation, institutional collectivism or low 
power distance, are positively correlated 
with the level of sustainability (Roy and Goll, 
2014); the Hofstedian national cultural di-

mension of indulgence is positively related 
to social progress, with total social expend-
iture / GDP per capita acting as a transmis-
sion channel (Dan, 2017); while the level of 
individualism and power distance are re-
lated to corporate social responsibility (the 
former relationship is positive, i.e. reporting 
is more prevalent in countries with an indi-
vidualistic culture, and the latter is negative, 
i.e. reporting is more prevalent in countries 
with a low power distance level) (Adnan et 
al., 2018). Moreover, one study aiming to 
understand sustainability in the context of 
international business has found that “cul-
tures low in power distance and high in col-
lectivism, femininity, and long-term orienta-
tion are likely to hold stronger beliefs about 
the importance of sustainability, and that 
cultures high in individualism, masculin-
ity, short-term orientation, and uncertainty 
avoidance are likely to hold stronger beliefs 
about the inconvenience of sustainability” 
(Tata and Prasad, 2015), while cultures that 
emphasise gender equality are more likely 
to be involved in sustainable practices (Roy 
and Goll, 2014). The importance of culture 
for social responsibility and environmental 
performance in the corporate world is also 
highlighted by the significant negative ef-
fects on these variables induced by the 
dimensions of power distance and mas-
culinity (Ringov and Zollo, 2007). Last but 
not least, culture is important in both the 
proliferation of sustainability-relevant insti-
tutions and the process of conformation to 
the pressures induced by such institutions 
(Caprar and Neville, 2012).

All this needs to be interpreted in the 
context of innovation and competitive ad-
vantage, as exhibited on a national level. 
To this end, we cite the findings of Guo, 
Wang, Wang and Zhang (2019), who, fo-
cusing on a China-centred case study, 
argue that environmental performance is 
a significant mediator between environ-
mental and economic performance, with 
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subsequent managerial and policymaking 
implications for improving SME perform-
ance. Additionally, Chang et al. (2019) find 
a significant connection between a green 
organisational identity and green product 
development performance, thus adding 
another dimension to the discussion of en-
vironmental performance.  

Our study departs from the manifesta-
tion of the national cultural dimensions 
as provided by the research of Hofstede 
and his collaborators (Hofstede, 1980a, 
1980b, 2001, 2011; Hofstede et al., 2010), 
who have defined and measured six cul-
tural dimensions on a national level that 
are suitable for international comparison. 
These dimensions are: (1) power distance, 
i.e. the degree to which the less powerful 
members of a society accept the uneven 
distribution of power; (2) individualism (as 
opposed to collectivism), i.e. the extent to 
which members of a given society are inte-
grated into groups; (3) masculinity (as op-
posed to femininity), i.e. how cultures de-
fine their preferences, ranging from com-
petition, achievement, heroism, ambition, 
assertiveness, and success that brings 
material rewards (masculine values) to 
cooperation, modesty, caring for the weak 
and more importance given to quality of life 
and building consensus (feminine values); 
(4) uncertainty avoidance, i.e. how tolerant 
members of society are of ambiguity and 
the unknown and how rigidly they define 
their codes of belief and behaviour; (5) 
long-term orientation (as opposed to short-
term orientation), i.e. the prioritisation of fu-
ture developments to the detriment of the 
links with the past and the traditional or-
der; and (6) indulgence (as opposed to re-
straint), i.e. the “relatively free gratification 
of basic and natural human desires related 
to enjoying life and having fun” (Hofstede, 
2011) in contrast with a restrained attitude 
that aims to control and regulate these de-
sires through strict social norms.

The cultural dimensions of the Hofstede 
model are based on over 100,000 ques-
tionnaires applied to IBM employees from 
over 50 countries, thus permitting the anal-
ysis of cultural elements specific to each 
country and revealing correlations that 
ultimately allowed for the construction of  
a cultural dimensional index, with values for 
each dimension ranging from 0 to 100, that 
are suitable for cross-country comparison 
(Hofstede, 2011). 

2. Presentation of hypoth-
eses and methodological 
framework

The study aims to test six hypotheses, 
each linking one of Hofstede’s cultural di-
mensions with environmental performance, 
as reported by the 2018 Environmental 
Performance Index. These hypotheses are 
as follows:

Hypothesis 1: The level of power distance 
in a country has a negative relationship to 
the level of environmental performance of 
that country.

According to Hofstede and his collabo-
rators, power distance measures the de-
gree to which less powerful members of  
a society accept the uneven distribution 
of power, being indicative of how societies 
approach and handle inequality (Hofstede, 
2011). Departing from this definition and 
taking into account the inclusive character 
of environmental performance and the fact 
that societies in which power distance is 
high lack the capacity for debate which 
is necessary for improving environmental 
conditions (Hsu and Zomer, 2016), a nega-
tive relationship between power distance 
and the EPI score could exist. 

Hypothesis 2: The level of individualism 
in a country has a positive relationship to 
the level of environmental performance of 
that country.
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A closer examination of how the cultural 
dimension is constructed reveals that the 

“I” focus that characterises this cultural ap-
proach is fully compatible with an attitude 
promoting care for the environment, as 
long as there is a clear perception that the 
advantages of environmentally responsi-
ble behaviour (or the disadvantages gen-
erated by the lack thereof) directly impact 
the individual, even if a preference for  
a “loosely-knit social framework” (Hofst-
ede, 1908a) is predominant. This is sup-
ported by the findings of Husted (2005), 
who argues that individualistic societies 
exhibit an increased capacity to deal with 
environmental issues. Hence, a positive re-
lation between individualism and environ-
mental performance is expected. 

Hypothesis 3: The level of masculinity in 
a country has a negative relationship to the 
level of environmental performance of that 
country.

This hypothesis is based on the fact that 
societies characterised by the predomi-
nance of masculine values, emphasising 
competition, achievement, heroism and 
assertiveness at the expense of feminine 
values such as cooperation, the impor-
tance given to the quality of life and caring 
for the weak (Hofstede, 2011) are less likely 
to engage in behaviours that would favour 
environmental targets.

Hypothesis 4: The level of uncertainty 
avoidance in a country has a positive rela-
tionship to the level of environmental per-
formance of that country.

According to Hofstede, societies classi-
fied as having a high degree of uncertainty 
avoidance feel uncomfortable with situ-
ations characterised by uncertainty and 
ambiguity, exhibiting a lack of tolerance 
towards unorthodox behaviour and ideas 
(Hofstede, 2011) and manifesting in a ten-
dency to control the environment (Kale and 
Barnes, 1992). This suggests that uncer-

tainty avoidance could positively impact 
environmental performance, hence the 
formulation of hypothesis 4 in the above 
form.

Hypothesis 5: The level of long-term ori-
entation in a country has a positive relation-
ship to the level of environmental perform-
ance of that country.

The long-term orientation dimension is 
constructed by focusing on whether fu-
ture developments are prioritised at the 
expense of the links with the past and the 
traditional order (Hofstede, 2011). Conse-
quently, a society characterised by a high 
degree of long-term orientation will tend to 
be more pragmatic (Hofstede, 2011) and 
sacrifice present goals for future ones, 
thus being more likely to engage in behav-
iours and policies that favour environmen-
tal performance.

Hypothesis 6: The level of indulgence in 
a country has a negative relationship to the 
level of environmental performance of that 
country.

Indulgence is defined within the Hofst-
ede cultural model as the “relatively free 
gratification of basic and natural human 
desires related to enjoying life and hav-
ing fun” (Hofstede, 2011), as opposed to 
restraint, which is marked by a tendency to 
employ strict social norms in order to con-
trol and regulate desires (Hofstede, 2011). 
This preference of restrained societies (i.e. 
societies with a low level of indulgence) for 
the regulation and control of basic and nat-
ural human desires suggests the possibil-
ity of greater environmental performance 
in such societies, as hypothesised. 

From a methodological perspective, the 
paper employs quantitative research meth-
ods in order to investigate the link between 
a country’s Sustainability Index score and 
its values according to Hofstede’s cul-
tural dimensions, as provided in the 2018 
Environmental Performance Index (Yale 
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Center for Environmental Law & Policy, 
2018) and the papers of Geert Hofstede 
and his collaborators (Hofstede, 1980a, 
1980b, 2001, 2011; Hofstede et al., 2010) 
respectively. More precisely, the research 
design takes epistemological recommen-
dations into consideration to analyse both 
the effect size, as undertaken by means 
of a Pearson correlation analysis, and the 
probabilistic elements stemming from the 
regression analysis, namely the p values of 
the independent variables (i.e., Hofstede’s 
cultural dimension scores) (Fideler, 2010; 
Sullivan and Feinn, 2012; Greenland et al, 
2016; Coe, 2002.). For the former, we will 
consider the following correlation intensity 
classification: values between 0.9 and 1 
as corresponding to a very high correla-
tion, between 0.7 and 0.89 to high correla-
tion and between 0.5 and 0.69 to moder-
ate correlation (Zady 2000; Asuero et al., 
2006; Taylor, 1990). Levels below 0.5 will 
not be considered relevant. For the latter, 
a regression model has been used, with a 
considered confidence interval of p<=0.05. 
Indeed, the double condition is necessary, 
as the effect size helps understand the 
magnitude of the differences found, while 
statistical significance indicates whether 
the findings are likely to be attributed to 
chance (Sullivan and Feinn, 2012). Similar 
methodological approaches are present 
in other research papers dealing with the 
connection between cultural character-
istics and various independent variables 
such as tax evasion (Richardson, 2008; 
Réthi, 2012), corruption (Seleim and Bontis, 
2009) or competitiveness (Dan, 2018).

Regarding the dataset in relation to en-
vironmental performance, it must be men-
tioned that, in the context in which the 2018 
Environmental Performance Index (EPI) re-
search reports that there is a positive cor-
relation between a country’s EPI score and 
its wealth as investments in infrastructure 
are dependent on material prosperity (Yale 

Center for Environmental Law & Policy, 
2018), this paper takes into consideration 
only those countries with a GDP per capita 
greater than 15,000 USD as reported by 
EPI, a threshold that we deem sufficient 
to filter out those countries whose eco-
nomic situation hinders the achievement of  
a minimal level of environment infrastruc-
ture investment, thus making the links 
between environmental sustainability and 
cultural characteristics harder to identify. 
Moreover, five countries with incomplete 
cultural profiles along Hofstede’s dimen-
sions were discarded, as the lack of avail-
able data would prevent the performance 
of a complete analysis. The remaining 49 
countries are included in the analysis, as 
visible in Appendix A.

The reliability and validity of the regres-
sion analysis is analysed by checking 
whether six assumptions are met, as fol-
lows:

Assumption 1 – Lack of multicollinearity 
in the data: as indicated by the correlation 
levels shown in Appendix B, the independ-
ent variables are not highly correlated with 
each other. Also, this is supported by the 
Variance Inflation Factors ranging between 
1.144 and 2.242, thus not indicating corre-
lation levels that could be problematic. 

Assumption 2 – No outliers that bias 
the model: the standardised residual val-
ues range between -2.076 and 1.978 and 
Cook’s distance ranges between 0 and 
0.135, thus indicating that this assumption 
is met.

Assumption 3 – Independence of residu-
als: the Durbin-Watson test reveals a value 
of 1.807, which is close to 2, thus indicating 
that this assumption is met.

Assumption 4 – Normal distribution of the 
residuals: the statistical significance values 
stemming from the Kolmogorov-Smirnov 
and Shapiro-Wilk tests are, respectively, 
0.2 and 0.636 (above the 0.05 threshold), 
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suggesting that the normality require-
ments are met. This result is confirmed by 
the skewness and kurtosis values (whose 
ratios to the standard error are -0.29 and 

-0.99, respectively) and by the normal Q-Q 
plot, as depicted in Appendix C. 

Assumption 5 – Homoscedasticity: the 
test performed by analysing the scatter-
plot of the residuals against the dependent 
variable (Appendix D) shows that this as-
sumption is met.

Assumption 6 – The linearity of the re-
lation between the independent variables 
and the dependent one: the graphs de-
picting the relationships between each 
independent variable and the dependent 
variable (i.e. the EPI score) suggests the 
validation of this assumption. The graphs 
are depicted in Appendix E. Moreover, this 
is confirmed by an inspection of the scat-
terplot of the residuals against the depend-
ent variable (Appendix D).

Based on the validation of these assump-
tions, the analysis will employ a linear OLS 
regression model in order to analyse the 
probabilistic elements, in accordance with 
the double condition described before.

3. Results and discussion
As described in the methodology sec-

tion, the researchers performed a double 
quantitative analysis in order to examine 
the potential effects induced by the mani-
festation of Hofstede’s cultural dimensions 
on environmental performance. 

Firstly, the paper investigates the effect 
size of the relationship between Hofstede’s 
national cultural dimensions and environ-
mental performance, as reported by the 
2018 Environmental Performance Index 
(Yale Center for Environmental Law & Poli-
cy, 2018), by analysing the correspondent 
correlation levels. The results of this anal-
ysis, as shown in Table 1, reveal that the 
cultural dimensions of power distance and 
individualism exhibit a level of association 
that is greater than the threshold values 
considered. These levels are r= -0.6267 
and r= 0.6489 respectively, indicating that 
power distance has a negative relationship 
with environmental performance, while 
individualism has a positive relationship  
with it. 

Table 1. Correlation levels between the Environmental Performance Index score  
and Hofstede’s cultural dimensions

Power distance Individualism Masculinity Uncertainty 
avoidance

Long-term 
orientation Indulgence

-0.6267 0.6489 -0.0318 -0.2564 0.2281 0.3423

Source: own calculations based on data from Hofstede (2001) and Hofstede, Hofstede and Minkov (2010).

It is, however, necessary for these effect 
sizes to be doubled by conclusive results 
stemming from the regression analysis. 
Consequently, we define the regression 
equation below. 

(1)	
where
 is the sustainability score of country i,
 is the constant,
 is the power distance score of country i, 
 is the individualism score of country i,

 is the masculinity score of country i,
 is the uncertainty avoidance score of 

country i, 
 is the long-term orientation score of 

country i, 
 is the indulgence score of country i, 
, , , are the corresponding coefficients of 

each of the considered cultural dimensions,
 is the error of the regression.
The characteristics of the regression are 

presented in Table 2.
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Table 2. Regression analysis: Environmental Performance Index score (dependent variable)  
and Hofstede’s cultural dimensions (independent variables): 

Power 
distance

Individual-
ism Masculinity Uncertainty 

avoidance
Long-term 
orientation Indulgence Constant

Coefficient -0.1202 0.1679 -0.0221 0.0429 0.1694 0.1769 48.4939
Standard Error 0.0611 0.0573 0.0428 0.0464 0.0482 0.0592 8.2756
t stat -1.9669 2.9323 -0.5171 0.9239 3.5116 2.9867 5.8598
p-value 0.0558 0.0054 0.6078 0.3608 0.0011 0.0047 0.0000

0.6228

Source: Own calculations based on data from Hofstede (2001), Hofstede, Hofstede and Minkov (2010)  
and Yale Center for Environmental Law & Policy (2018)

Continuing with the analysis and focus-
ing on the p-values of the variables, one 
can notice that those of the cultural dimen-
sions of individualism, long-term orienta-
tion and indulgence fall within the required 
p<0.01 interval. However, it is just in the 
case of individualism that these values are 
doubled by a relevant effect size, namely a 
r=0.6489 correlation level with the environ-
mental performance value, thus fulfilling 
both the required conditions. An important 
step towards further analysis aimed at de-
termining the existence of a potential caus-
al relation between the two variables is in 
place, with the level of individualism posi-
tively influencing environmental perform-
ance, a result which validates our second 
hypothesis. The other five hypotheses, on 
the other hand, are not confirmed by the 
statistical analysis undertaken.

These findings are partially in line with 
the conclusions of previous studies. More 
precisely, Halkos and Zisiadou (2018) con-
clude that individualism positively affects 
environmental performance in the Asia 
and Oceania sample, which is consistent 
with the findings that we report for the en-
tire 49-country sample that was analysed. 
Also, Onel and Mukherjee (2014) report 
that individualism has a significant effect 
on environmental health, which is posi-
tively related to environmental perform-
ance, as per the construction of the latter, 
while Husted (2005) shows that individual-
ism positively influences the ability to ad-

dress environmental issues. On the other 
hand, our results are not consistent with 
some of the findings of previous research, 
namely those concluding that environmen-
tal performance is influenced by power 
distance (Peng and Lin, 2009; Park et al., 
2007), masculinity (Peng and Lin, 2009; 
Park et al., 2007) and indulgence (Halkos 
and Zisiadou, 2018). These dissimilarities 
in results may be attributed to the differ-
ences in the samples; a separate analysis 
that investigates differences in results in 
light of the composition of the underlying 
samples could prove to be useful for iden-
tifying other elements that are relevant to 
the culture-environmental performance 
relation. Regarding the negative effect of 
individualism on environmental perform-
ance in the Middle East and Africa sample 
reported by Halkos and Zisiadou (2018), 
one must underline that the present study 
includes only three countries from these 
regions, as the others were filtered out 
by the lack of available data across all six 
Hofstedian cultural dimensions or by the 
GDP per capita threshold, and therefore 
this difference in results is not conclusive. 
As for the dissimilarities between our find-
ings and those of Park et al. (2007) - who 
employ a similar methodological approach 
but, as mentioned before, report signifi-
cant relationships between environmental 
performance and the dimensions of power 
distance and masculinity while, unlike in 
this research paper, failing to identify such 
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a connection with respect to individualism 
– one must note that two potential sources 
of these differences can be identified: (1) 
important differences in the methodology 
of computing the environmental sustaina-
bility scores used by Park et al. (2007) and 
the environmental performance scores 
used in our analysis, with the former be-
ing constructed on 22 indicators, each of 
which combines between two and six vari-
ables, for a total of 67 underlying variables 
(World Economic Forum, 2001), while the 
latter employs 24 performance indicators 
across 10 categories covering environ-
mental health and ecosystem vitality (Yale 
Center for Environmental Law & Policy, 
2018); and (2) the data used to compute 
the environmental performance scores 
(more precisely the scores used by Park, 
Russel and Lee (2007) were published in 
2001 and originate mainly from the 1996-
2000 period, with some data going back 
as far as 1980, while the EPI scores that 
our analysis is based on derive from data 
that is mostly from the 2000-2017 period). 

A deep comprehension of the culture-
environmental performance relationship 
can be achieved only by analysing it from 
a multitude of perspectives, covering en-
vironmental performance from different 
time periods and computed using different 
methodologies (with the latter also being 
applicable to cultural dimension scores), 
thus highlighting the need for more exten-
sive academic literature on this subject,  
a scientific endeavour that our research 
contributes to. Such an understanding of 
the culture-environmental performance 
relationship could prove to have increased 
utility for developing more effective and ef-
ficient environmental public policies, as the 
cultural adaptation of public policy could 
allow for a superior allocation of resources, 
especially in the context in which culture, by 
definition, endures (Mulholland, 1991) and 
thus modelling culture would prove to be  

a much more difficult and long-lasting task 
than adapting to it. This should be inter-
preted in light of the fact that policy design 
is always dependent on the possibilities 
offered by a given cultural context (Ander-
son, 1971) and, that, as Daniell’s compre-
hensive literature review shows, national 
culture significantly shapes public policy 
(Daniell, 2014). Moreover, culture is an im-
portant factor for both public policy devel-
opment within countries and policy trans-
fers between countries, thus highlighting 
the need for more culturally-aware public 
policies (Daniell, 2014). These findings are 
confirmed by Meuleman, who shows that 
governance doctrines need to be culturally 
adapted and that transfer as ‘best prac-
tices’ from one country to another is not 
efficient in its absence (Meuleman, 2010). 
Last but not least, we refer to Steensland’s 
research that identifies multiple mecha-
nisms through which culture can influence 
policy outcomes (Steensland, 2006). In 
this context, research on the relationship 
between national cultural dimensions and 
environmental performance is important 
because the success of environmental 
policies depends on the cultural context in 
which they are applied; thus an in-depth 
understanding of this relationship is crucial 
in order to efficiently adapt environmental 
policies to the relevant cultural characteris-
tics of a given nation.   

Concerning the limitations of the re-
search, we acknowledge that the statistical 
results regarding the connection between 
the cultural dimension of individualism and 
environmental performance only constitute 
the first step towards an analysis that could 
indicate a potential causal relation, a piece 
of evidence that needs to be confirmed by 
(1) further theoretical studies that employ 
different methodologies, thus being prone 
to detecting other effects (statistical or not), 
and (2) empirical research. We believe that 
such further studies have the capacity to 
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add more clarity to the discussion on cau-
sation, providing additional details that 
would shed more light on the correlation-
causation transition.

Of particular importance is the endog-
eneity of the variables issue, the existence 
of omitted variables, simultaneity and 
measurement errors being sources of po-
tential inconsistency of the model. 

In the case of the omitted variables bias, 
we highlight the persistent and rigid char-
acter of culture, which can be defined as 

“a set of shared and enduring meanings, 
values, and beliefs that characterise na-
tional, ethnic, or other groups and orient 
their behaviour” (Mulholland, 1991), or “the 
collective programming of the mind that 
distinguishes the members of one group 
or category of people from others” (Hofst-
ede, 2011). Although this paper does not 
tap into issues pertaining to cultural forma-
tion and the sources of culture, we believe 
that the abovementioned characteristics 
of culture make the existence of certain 
variables that affect both environmental 
performance and one of the cultural di-
mension variables (or, alternatively, expe-
riencing correlation between the cultural 
dimension in question and the error term) 
less likely, even though this eventuality 
cannot be completely discarded. A similar 
argument is brought forth with regards to 
potential simultaneity, as the structure of 
culture and environmental performance 
makes it unlikely that, at least in the short 
and medium term, the manifestation of na-
tional cultural dimensions is determined by 
environmental performance, although one 
must acknowledge that, in the long run, 
the consequences of environmental per-
formance may create conditions that could 
culturally alter national character.

In the case of the measurement errors, 
we acknowledge that the conclusions of 
this paper are highly dependent on the ac-
curacy of its underlying data stemming from 

Hofstede’s cultural model (and implicitly 
the accuracy of the dimensional measure-
ments on a national level) and the environ-
mental performance evaluations provided 
by the 2018 Environmental Performance 
Index, and that errors in the measurement 
of the variables used can potentially cause 
endogeneity. Consequently, we believe 
that further research on the relationship 
between environmental performance and 
culture should be undertaken by using 
other cultural measurements and/or mod-
els in order to achieve a more accurate 
picture of this relationship. In this light, we 
restate that the objective of this paper is to 
perform the first analytical step in finding 
those areas of potential causality between 
the considered variables, and that we rec-
ognise that this potential may not be ful-
filled due to a number of reasons, includ-
ing endogeneity issues and that only the 
predictive function of the model is certain, 
while causality is, at this stage, only possi-
ble. However, we consider that the paper’s 
findings constitute a notable advancement 
in the investigation of the complex relation-
ship between environmental performance 
and culture. 

Also, one must note that the data selec-
tion process implied discarding the coun-
tries with a GDP per capita of lower than 
15,000 USD, a threshold that we deemed 
necessary to filter out those countries 
whose economic situation hinders the 
achievement of a minimal level of envi-
ronment infrastructure investment. We 
acknowledge the arbitrary nature of this 
threshold, which is based on the subjective 
appreciation of the author, but also argue 
that, in the absence of relevant independ-
ent studies aimed at measuring the GDP 
per capita level at which investment in 
environmental infrastructure is not heavily 
blocked by the lack of financial resources, 
any other threshold would prove to be arbi-
trary as well. On the other hand, we consid-
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er that not eliminating such low-GDP per 
capita countries from the sample would 
bias the results of the analysis. That being 
said, one must concede that the chosen 
threshold is in itself a potential source of 
bias, and the results of the study should 
be validated by performing the analysis 
on other samples, as soon as more infor-
mation that would allow for the establish-
ment of a more appropriate threshold is  
available. 

Lastly, it must be noted that a better un-
derstanding of the underlying mechanisms 
that govern the relationship between cul-
ture and environmental performance could 
be facilitated by future studies that extend 
the analysis to the various categories and 
subcategories of EPI, designing the inves-
tigation to also identify context-specific 
elements that determine why a given cul-
tural dimension would affect a certain cat-
egory of EPI and not others, if this would 
be the case. Moreover, another extension 
of the study would be to include subjective 
measurements of environmental perform-
ance (as opposed to the objective EPI) and, 
taking into consideration a similar analysis 
to that proposed in Erkut (2016a), to de-
termine whether the same relationships to 
national culture apply.

Conclusions
This study has employed econometric 

instruments (as described in the meth-
odology section) in order to identify the 
effects that the six cultural dimensions of 
the Hofstede cultural model induce on en-
vironmental performance, as defined and 
measured by the 2018 Environmental Per-
formance Index. The analysis, which was 
performed on a sample of 49 countries 
which was constructed on the basis of data 
availability for all six cultural dimensions 
and the fulfilment of a condition referring 
to a minimum GDP per capita value, has 
revealed that only the cultural dimension of 

individualism induces effects (positive) on 
the environmental performance variable, 
while all other hypotheses referring to the 
connections between the other Hofstedian 
cultural dimensions and environmental 
performance were discarded. 

As discussed, the value of the results 
comes from their contribution to achieving 
a deeper comprehension of the culture-en-
vironmental performance relationship, with 
potential positive consequences regarding 
the design and implementation of cultural-
ly adapted public policies that could gen-
erate superior environmental outcomes. 
More precisely, the connections identified 
between cultural dimensions and environ-
mental performance represents a useful 
step for further, more focused investiga-
tions on how different existing or proposed 
public policies targeting environmental  
issues relate to the national cultural envi-
ronment, with potential direct consequenc-
es for their effectiveness and efficiency.

We believe that the findings of the paper 
constitute a valuable addition to the body of 
academic literature on the relationship be-
tween national culture and environmental 
performance, thus contributing to a foun-
dation of knowledge that is instrumental in 
further investigating the phenomenon and 
applying the results to improved public pol-
icy design and implementation. In this con-
text, we identify at least three further lines 
of study: (1) the first centring on refining the 
understanding of the culture-environmental 
performance interaction by focusing on spe-
cific elements pertaining to environmental 
performance (as defined by the sub-com-
ponents of EPI or by other models), (2) the 
second, which has a more applied function, 
focusing on how the culture-environmental 
performance relationship impacts environ-
mental public policies and on how the na-
tional cultural character may be included in 
the policymaking process for the purpose 
of constructing culturally adapted public 
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policies that have the potential to resolve 
environmental-related issues more effi-
ciently, and (3) the third aiming to extend the 
results by taking national competitiveness 
into consideration and studying a threefold 
relationship between culture, environmen-
tal performance and competitive advan-
tage, with the latter being viewed from the 
triple classification perspective proposed 
by Erkut (2016b), namely factor-driven, ef-
ficiency-driven and innovation-driven.

References
Adnan, S.M., Hay, D., van Staden, C.J. 

(2017), The influence of culture and 
corporate governance on corporate so-
cial responsibility disclosure: A cross 
country analysis, Journal of Cleaner 
Production, 198: 820-832. https://doi.
org/10.1016/j.jclepro.2018.07.057

Anderson, C. W. (1971), Comparative pol-
icy analysis: The design of measures, 
Comparative Politics, 4(1): 117-131. DOI: 
10.2307/421437

Asuero, A.G., Sayago, A., Gonzalez, A.G. 
(2006), The correlation coefficient: An 
overview, Critical Reviews in Analytical 
Chemistry, 36(1): 41-59. https://doi.org/1
0.1080/10408340500526766

Caprar, D.V., Neville, B.A. (2012), “Norming” 
and “conforming”: Integrating cultural 
and institutional explanations for sus-
tainability adoption in business, Journal 
of Business Ethics, 110(2): 231–245. ht-
tps://doi.org/10.1007/s10551-012-1424-1

Chang, T.-W., Chen, F.-F., Luan, H.-D., Chen, 
Y.-S. (2019), Effect of green organiza-
tional identity, green shared vision, and 
organizational citizenship behavior for 
the environment on green product de-
velopment performance, Sustainability 
2019, 11(3), 617; https://doi.org/10.3390/
su11030617 

Coe, R. (2002), It’s the effect size, stupid 
– what effect size is and why it is impor-
tant, Proceedings of the British Edu-
cational Research Association Annual 
Conference, 12-14 September 2002, Ex-
eter, United Kingdom.

Dan, H. (2017), Is social progress subject 
to cultural influences? Arguments for 
considering cultural characteristics as 
inputs for social policy design and im-
plementation, On-line Journal Modelling 
the New Europe, 22: 104-122.

Dan, H. (2018), Cultural influences on 
competitiveness in the European Union. 
An exploration of causality, in: C.Hintea,  
B. Moldovan, B. Radu, R. Suciu (Eds.), 
Proceedings from Transylvanian Interna-
tional Conference in Public Administra-
tion (pp. 124-134), Accent: Cluj-Napoca. 

Daniell, K. (2014), The role of national culture 
in shaping public policy: A review of the lit-
erature, available at: https://coombs-forum.
crawford.anu.edu.au/sites/default/ files/
publication/coombs_forum_crawford_anu_
edu_au/2014-08/daniell_2014_the_role_ of_
national_culture_in_shaping_public_poli-
cy_final.pdf (accessed 07 October 2018).

Erkut, B. (2016a), Entrepreneurship 
and economic freedom: Do objective 
and subjective data reflect the same 
tendencies?, Entrepreneurial Business 
and Economics Review, 4(3): 11-26. DOI: 
10.15678/EBER.2016.040302

Erkut, B. (2016b), Structural similarities 
of economies for innovation and com-
petitiveness – a decision tree based 
approach, Studia Oeconomica Pos-
naniensia, 4(5): 85-104. DOI: 10.18559/
SOEP.2016.5.6

Ferreira, M.P., Ribeiro Serra F.A., Pinto 
C.S.F. (2014), Culture and Hofstede 
(1980) in international business studies: 
A bibliometric study in top management 
journals, Revista de Gestao, 21(3): 379-
399. https://doi.org/10.5700/rege536

Fidler, F. (2010), The American psychological 
association publication manual sixth edi-
tion: Implications for statistics education, 
in: C. Reading (Ed.), Data and context in 
statistics education: Towards an evidence-
based society, Proceedings of the Eighth 
International Conference on Teaching Sta-
tistics, 8 July 2010, Ljubljana, Slovenia. 

Greenland, S., Senn, S.J., Rothman, K.J., 
Carlin, J. B., Poole, C., Goodman, S.N., 
Altman, D.G. (2016), Statistical tests,  



Culturally green – an investigation into the cultural determinants... 119

P values, confidence intervals, and pow-
er: A guide to misinterpretations, Euro-
pean Journal of Epidemiology, 31: 337-
350. DOI: 10.1007/s10654-016-0149-3

Guo, Y., Wang, L., Wang, M., Zhang, X. 
(2019), The mediating role of environ-
mental innovation on knowledge ac-
quisition and corporate performance 
relationship–a study of SMEs in China, 
Sustainability 2019, 11(8), 2315; https://
doi.org/10.3390/su11082315 

 Halkos, G., Zisiadou, A. (2018), Relating 
environmental performance with socio-
economic and cultural factors, Environ-
mental Economics and Policy Studies, 
20(1): 69-88. https://doi.org/10.1007/
s10018-017-0182-9

Hofstede, G. (1980a), Motivation, leader-
ship and organization: Do American 
theories apply abroad?, Organization-
al Dynamics, 9(1): 42-63. https://doi.
org/10.1016/0090-2616(80)90013-3

Hofstede, G. (1980b), Culture’s conse-
quences: International differences in 
work-related values, London: Sage Pub-
lications.

Hofstede, G. (2001), Culture’s conse-
quences: Comparing values, behaviours, 
institutions and organizations across na-
tions (2nd edition), Thousand Oaks: Sage 
Publications.

Hofstede, G. (2011), Dimensionalizing cul-
tures: The Hofstede model in context, 
Online Readings in Psychology and Cul-
ture, 2(1). https://doi.org/10.9707/2307-
0919.1014 

Hofstede, G.; Hofstede, G.J.; Minkov, M. 
(2010), Cultures and organizations: Soft-
ware of the Mind (3rd edition), New York: 
McGraw-Hill.

Hsu, A., Zomer, A. (2016), Environmental 
Performance Index, available at: https://
onlinelibrary.wiley.com/doi/abs/10.100
2/9781118445112.stat03789.pub2 (ac-
cessed 25 November 2018).

Husted, B.W. (2005), Culture and ecology: 
A cross – national study of the determi-
nants of environmental performance, 
Management International Review, 45(3): 
349-371.

Jones, M.L. (2007), Hofstede – culturally 
questionable? Proceedings of the Oxford 
Business & Economics Conference, 24- 

-26 June 2007, Oxford, United Kingdom.
Kale, S., Barnes, W.B. (1992), Understand-

ing the domain of cross-national buyer-
seller interactions, Journal of Interna-
tional Business Studies, 23(1): 101-132. 
ht tps://doi.org/10.1057/palgrave.jibs. 
8490261

Meuleman, L. (2010), The cultural dimen-
sion of metagovernance: Why govern-
ance doctrines may fail, Public Organi-
zation Review, 10(1): 49-70. https://doi.
org/10.1007/s11115-009-0088-5

Mulholland, J. (1991), The language of ne-
gotiation, London: Routledge.

Onel, N., Mukherjee, A. (2014), The effects of 
national culture and human development 
on environmental health, Environment, 
Development and Sustainability, 16(1): 79-

-101. DOI: 10.1007/s10668-013-9464-y
Packalén, S. (2010), Culture and sustain-

ability, Corporate Social Responsibility 
and Environmental Management,17(2): 
118-121. https://doi.org/10.1002/csr.236

Park, H., Russel, C., Lee, J. (2007), Nation-
al culture and environmental sustainabil-
ity: A cross-national analyses, Journal of 
Economics and Finance, 31(1): 104-121. 
https://doi.org/10.1007/BF02751516

Peng, Y.S., Lin, S.S. (2009), National cul-
ture, economic development, population 
growth and environmental performance: 
The mediating role of education, Journal 
of Business Ethics, 90(2): 203-219. ht-
tps://doi.org/10.1007/s10551-009-0036-x

Réthi, G. (2012), Relation between tax eva-
sion and Hofstede’s 4+2 model, Europe-
an Journal of Management, 12(3): 61-72.

Richardson, G. (2008), The relationship be-
tween culture and tax evasion across coun-
tries: Additional evidence and extensions, 
Journal of International Accounting, Audit-
ing and Taxation, 17(2): 67-78. https://doi.
org/10.1016/j.intaccaudtax.2008.07.002

Ringov, D., Zollo, M. (2007), Corporate re-
sponsibility from a socio-institutional per-
spective. The impact of national culture on 
corporate social performance,  Corporate 



Forum Scientiae Oeconomia • Volume 7 (2019) • No. 2120

Governance, The International Journal of 
Business in Society,  7(4): 476-485. https://
doi.org/10.1108/14720700710820551

Roy, A., Goll, I. (2014), Predictors of vari-
ous facets of sustainability of nations: 
The role of cultural and economic fac-
tors, International Business Review, 
23(5): 849-861. https://doi.org/10.1016/
j.ibusrev.2014.01.003

Seleim, A., Bontis, N. (2009), The relation-
ship between culture and corruption: A 
cross-national study, Journal of Intellec-
tual Capital, 10(1): 165-184. DOI: 10.1108
/14691930910922978

Sřndergaard, M. (1994), Hofstede’s con-
sequences: A study of reviews, citations 
and replications, Organization Stud-
ies, 15: 447-456. https://doi.org/10.1177/ 
017084069401 500307

Steensland, B. (2006), Cultural categories 
and the American welfare state: The case 
of guaranteed income policy, American 
Journal of Sociology, 111(5): 1273-1326. 
DOI: 10.1086/499508

Sullivan, G.M., Feinn, R. (2012), Using 
effect size–or why the P value is not 
enough, Journal of Graduate Medicine 
Education, 4(3): 279-282. DOI: 10.4300/
JGME-D-12-00156.1

Tata, J., Prasad, S. (2015), National cul-
tural values, sustainability beliefs, and 
organizational initiatives, Cross Cultural 
Management, 22(2): 278-296. https://doi.
org/10.1108/CCM-03-2014-0028

Taylor, R. (1990), Interpretation of the 
correlation coefficient: A basic review, 
Journal of Diagnostic Medical Sonogra-
phy, 6(1): 35-39. https://doi.org/10.1177/ 
875647939000600106

World Commission on Environment and 
Development (1987), Our common fu-
ture, New York: Oxford University Press.

World Economic Forum (2001), Global 
leaders for tomorrow, Environmental 
Sustainability Index, Davos, Switzerland.

Yale Center for Environmental Law & Policy 
(2018), Yale University; Center for Inter-
national Earth Science Information Net-
work, Columbia University 2018 Environ-
mental Performance Index, available at: 

https://epi.envirocenter.yale.edu/ (ac-
cessed 7 October 2018).

Zady (2000), M.F. Z-12: Correlation and 
simple least squares regression, avail-
able at: https://www.westgard.com/les-
son42.htm (accessed 15 July 2018).

Horatiu Dan is an Assistant Professor at the 
Babeș-Bolyai University, Cluj-Napoca, Ro-
mania (Faculty of European Studies). He is 
a graduate of Bocconi University in Milan 
and holds two PhD degrees: one in Eco-
nomics and International Business (2013) 
and one in International Relations and Eu-
ropean Studies (2018). His research inter-
ests include: economic policy, the relation 
between economy and culture, sustainable 
economic development and regionalization.

  



Culturally green – an investigation into the cultural determinants... 121

Appendix A. Country characteristics  
(GDP per capita, EPI 2018 score, Hofstede’s cultural dimensional values)

Country GDP per 
capita

EPI 2018 
score

Power 
distance

Individu-
alism

Masculin-
ity

Uncer-
tainty 

avoidance

Long-
term 

orienta-
tion

Indul-
gence

Thailand 15,683 49.88 64 20 34 64 32 45
Iraq 16,087 43.20 95 30 70 85 25 17
Mexico 16,832 59.69 81 30 69 82 24 97
Bulgaria 17,794 67.85 70 30 40 85 69 16
Argentina 18,489 59.30 49 46 56 86 20 62
Iran 18,498 58.16 58 41 43 59 14 40
Uruguay 20,047 64.65 61 36 38 99 26 53
Croatia 21,547 65.45 73 33 40 80 58 33
Romania 21,608 64.78 90 30 42 90 52 20
Chile 22,707 57.49 63 23 28 86 31 68
Latvia 23,718 66.12 44 70 9 63 69 13
Turkey 23,757 52.96 66 37 45 85 46 49
Greece 24,278 73.60 60 35 57 100 45 50
Russia 24,811 63.79 93 39 36 95 81 20
Hungary 25,654 65.01 46 80 88 82 58 31
Malaysia 25,669 59.22 100 26 50 36 41 57
Poland 26,051 64.11 68 60 64 93 38 29
Portugal 27,105 71.91 63 27 31 99 28 33
Lithuania 27,904 69.33 42 60 19 65 82 16
Estonia 28,095 64.31 40 60 30 60 82 16
Slovakia 29,224 70.60 100 52 100 51 77 28
Slovenia 29,933 67.57 71 27 19 88 49 48
Trinidad and Tobago 30,465 67.36 47 16 58 55 13 80
Czech Republic 31,353 67.68 57 58 57 74 70 29
Spain 33,349 78.39 57 51 42 86 48 44
Italy 34,715 76.96 50 76 70 75 61 30
South Korea 34,986 62.30 60 18 39 85 100 29
New Zealand 35,271 75.96 22 79 58 49 33 75
Malta 35,743 80.90 56 59 47 96 47 66
France 38,059 83.95 68 71 43 86 63 48
Japan 38,252 74.69 54 46 95 92 88 42
United Kingdom 39,230 79.89 35 89 66 35 51 69
Finland 39,523 78.64 33 63 26 59 38 57
Belgium 42,059 77.38 64 75 54 94 82 57
Canada 43,088 72.18 39 80 52 48 36 68
Germany 44,260 78.37 36 67 66 65 83 40
Austria 44,358 78.97 11 55 79 70 60 63
Australia 44,414 74.12 36 90 61 51 21 70
Iceland 45,276 78.57 30 60 10 50 28 67
Denmark 45,966 81.60 18 74 16 23 35 70
Sweden 46,662 80.51 31 71 5 29 53 78
Netherlands 47,303 75.46 38 80 14 53 67 68
Saudi Arabia 50,458 57.47 95 25 60 80 36 52
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United States  
of America 53,342 71.19 40 91 62 46 26 68

Switzerland 57,430 87.42 34 68 70 58 74 66
Ireland 62,992 78.77 28 70 68 35 24 65
Norway 64,179 77.49 31 69 8 50 35 55
Singapore 81,443 64.23 74 20 48 8 72 46
Luxembourg 94,765 79.12 40 60 50 70 64 56

Note: EPI 2018 scores and cultural dimensional values can, as per their construction, range from 0 to 100.
Source: Own elaboration based on Hofstede, 2001, Hofstede et al., 2010 and Yale Center  

for Environmental Law & Policy, 2018.

Appendix B. Pearson correlations between independent variables and 
variance inflation factors

Pearson correlations between independent variables VIF
  PD INDIV M UA LTO IND  

PD 1.000 -0.653 0.180 0.416 0.068 -0.407 2.242
INDIV -0.653 1.000 0.063 -0.359 0.081 0.227 1.955

M 0.180 0.063 1.000 0.134 0.067 0.017 1.144
UA 0.416 -0.359 0.134 1.000 0.112 -0.368 1.336
LTO 0.068 0.081 0.067 0.112 1.000 -0.501 1.425

IND -0.407 0.227 0.017 -0.368 -0.501 1.000 1.783

Source: Hofstede, 2001 and Hofstede et al., 2010 and own calculations.

Appendix C. Normal distribution of the residual analysis: normal Q-Q 
plot of standardised residual

Source: Own elaboration.
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Appendix D. Scatterplot of the residuals against the dependent variable

Source: Own elaboration.

Appendix E. The relationship between power distance and EPI 2018 
score

Source: Own elaboration based on Hofstede, 2001, Hofstede et al., 2010 and Yale Center  
for Environmental Law & Policy, 2018.



Forum Scientiae Oeconomia • Volume 7 (2019) • No. 2124

The relationship between individualism and EPI 2018 score

Source: Own elaboration based on Hofstede, 2001, Hofstede et al., 2010 and Yale Center  
for Environmental Law & Policy, 2018.

The relationship between masculinity and EPI 2018 score

Source: Own elaboration based on Hofstede, 2001, Hofstede et al., 2010 and Yale Center  
for Environmental Law & Policy, 2018.
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The relationship between uncertainty avoidance and EPI 2018 score

Source: Own elaboration based on Hofstede, 2001, Hofstede et al., 2010 and Yale Center  
for Environmental Law & Policy, 2018).

 

The relationship between long-term orientation and EPI 2018 score

Sources: Own elaboration based on Hofstede, 2001, Hofstede et al., 2010 and Yale Center  
for Environmental Law & Policy, 2018)
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The relationship between indulgence and EPI 2018 score

Source: Own elaboration based on Hofstede, 2001, Hofstede et al., 2010 and Yale Center  
for Environmental Law & Policy, 2018.
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