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Abstract
The inconsistencies and con�icts in the relationship between national culture and environmental
performance imply the need for more �ne-grained research. Our study advanced existing research by
identifying the con�gurational effect of the six cultural dimensions that lead to high or low environmental
performance with the support of the fuzzy-set Qualitative Comparative Analysis (fsQCA). Our results
demonstrate that there is no national recognized as a necessary condition for high environmental
performance, but high power distance and collectivism are identi�ed as necessary conditions for low
environmental performance. And we also summarize four con�gurations leading to high environmental
performance and one con�guration leading to low environmental performance. This study contributes to
the �eld of cultural factors and environmental performance from the perspective of method and content.

1. Introduction
Current rapid economic growth provokes a series of negative consequences in the environment (e.g.,
global warming, haze, water contamination, soil deserti�cation), which hampers sustainable development
(Givens et al., 2019; Sarkodie et al., 2020; Wang et al., 2020), and provokes a series of thought on the
environmental ethic (Singh et al., 2019). According to the World Health Organization (World Health, 2019),
avoidable environmental problems lead to a quarter of deaths and diseases in the world. Facing these
environmental threats, governments around the world are clearly duty-bound to take measures to deal
with them. So far, many countries have adopted environmental performance as an important metric to
measure progress towards the achievement of sustainable development (Punyatoya, 2014; Guijarro,
2019). That requires policymakers to be devoted to environmental ethics through environmental
regulation, pollution control policies, and their implementation in day-today operations to reduce the
environmental impact of economic activity (Singh et al., 2019).

However, it must be recognized that there are huge disparities in environmental performance between
countries, which will against the improvement of global environmental governance. A large number of
scholars have investigated many factors in�uencing environmental performance (e.g., Rahman, 2017;
Adom et al., 2018; Lohwasser et al., 2020; Makhlou� et al., 2021; Peng et al., 2021). Recently, some
studies began to focus on the broader socio-cultural factors, which have signi�cant importance on the
public incentive and ethical decision-making to protect the environment (Park et al., 2007; Halkos &
Zisiadou, 2018). Especially, the environmental ethics having a grave impact on environmental
performance is inseparable from culture (Peng & Lin, 2009). For example, people within collectivistic or
uncertainty avoidance contexts would present more ethically oriented environmental behaviors
(Petruzzella et al., 2017). So, many studies have provided valuable research conclusions about the
relationship between national culture and environmental performance, including Husted (2005), Park et
al. (2007), Peng and Lin (2009), Vachon (2010), Onel and Mukherjee (2014), Lahuerta-Otera and
González-Bravo (2018), Kumar et al. (2019), and Dangelico et al. (2020). The relevant conclusions are
shown in Table 1.
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[Insert Table 1 about here]

According to Table 1, it is obvious that there are still no consensus and even equivocal in the practical
conclusions about the effect of independent cultural dimensions on environmental performance (Song et
al., 2018). And it is not too di�cult to spot the sources of this large divergence from three perspectives.
First, these studies have lost sight of the fact about the original multifaceted notion of Hofstede’s cultural
framework. That is, it would behoove researchers to regard this culture framework as distinctive complex
patterns of interrelated dimensions, with the perspective of combination, not isolation (Beugelsdijk et al.,
2017; Tekic & Tekic, 2021). This exactly explains why Efrat (2014) found that uncertainty avoidance
made a negative effect on national innovation performance if considered alone, but became positive
effect when combined with individualism or masculinity. Second, despite the complexity inherent in the
cultural framework, variance-based approaches (e.g., regression analysis or structural equation modeling)
are still broadly adopted to explore the effect of national culture on environmental performance. It is
widely acknowledged that these variance-based methods are appropriate to examine the changes of
outcomes with antecedent conditions (de Guinea & Webster, 2017), but they are based on the logic of
linear additive independent effects, in which the in�uence of the independent variables are considered
discretely (Douglas et al., 2020). Accordingly, these research methods constrain a deeper exploration to
the interplay of national cultural dimensions that lead to a focal outcome (Wilden et al., 2016). Third,
although Hofstede (2010) built the culture framework including six dimensions, little research has been
designed to investigate the effect of all six dimensions at the same time, let alone on environmental
performance. Consequently, it is urgent to explore how the interaction and combination of the six
dimensions of national culture in�uence environmental performance by adopting another effective
approach.

Given that, we hold that adopting the fuzzy-set qualitative comparative analysis (fsQCA) based on the
neo-con�gurational theory (Misangyi et al., 2017), can be an antidote to the above problems. So, this
research is designed to address the existing research gaps by employing a sample of 72 countries and
regions to systematically demonstrate multiple con�gurations of national cultural dimensions, by which
different countries exhibit a high or low level of environmental performance. And the data of this research
mainly comes from two widely used and accepted databases, that is, Hofstede et al. (2010) for national
cultural dimensions and the 2020 Environmental Performance Index for environmental performance, to
achieve the above object.

To the best of our knowledge, this is the �rst paper to apply the QCA method to investigate the
combinatory in�uences of national culture on environmental performance. This research advances the
understanding of drivers of environmental performance from the perspective of the national culture and
extends existing literature in several ways through the application of the QCA. Firstly, the QCA does not
regard each antecedent condition as an independent dimension that acts independently on the outcome
condition, but tests the combined effects of all antecedent conditions (Ragin, 2008; Rihoux & Ragin,
2008). Secondly, the QCA is based on causal equi�nality, which implies that there are multiple
combinations of antecedent conditions that have the same effect on the outcome condition (Fiss, 2011;
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Pappas & Woodside, 2021). That is to say, there may be more than one combination of national cultural
dimensions leading to high environmental performance or low environmental performance. Finally,
compared with traditional regression analysis which can only deal with symmetric data relationships, the
QCA can well address causal asymmetry (Fiss, 2011; Schneider & Wagemann, 2012; Douglas et al.,
2020). For our study, this implies that the combination of the national cultural dimension of low
environmental performance does not represent the mirror image of the combination of the national
cultural dimension of high environmental performance. To sum up, this research can give us the whole
picture of the relationship between culture and environmental performance.

We structure this research as follows. We present the theoretical background of the study in section 2.
Section 3 reports the methodology we adopt in this research, namely fsQCA, and the data collection.
Then, we show the results of necessity analysis and su�ciency analysis. Lastly, we summarize the
theoretical and practical implications of the research as well as its limitations.

2. Theoretical Background

2.1 The Concept of National Culture
National culture is usually de�ned as “the collective programming of the mind which distinguishes the
members of one human group from another” (Hofstede & Hofstede, 1984). Consistent with previous
literature, this research takes national culture to consist of the shared knowledge, beliefs, values, and
goals that guide human activity (Milton, 1997; Hofstede, 2001). Naturally, the different sets of beliefs,
values, attitudes, and morals which are embedded in the national culture will guide all aspects of the
social operation (North, 1991)

Researchers have paid close attention to developing dimensions of national culture, providing various
relevant frameworks created by some well-known research projects. It includes these concepts developed
by Schwartz Values Survey (Schwartz, 1992), World Values Survey (WVS) (Inglehart, 1997), or, Globe
Leadership and Organization Behavior Effectiveness (GLOBE) (House et al., 2004). However, the
framework of national culture developed by Professor Hofstede (Hofstede & Hofstede, 1984; Hofstede et
al., 2010) has been widely adopted in academic literature due to “its clarity, parsimony, originality, and
universality” (Kumar et al., 2019), even though it has drawn serious criticism because of simplifying
culture into several dimensions and ignoring within-country cultural heterogeneity (House et al., 2004).
Considered as a practical and valid instrument to quantifying national culture, Hofstede’s cultural
framework is still the most widely cited to date (Bearden et al., 2006). Therefore, the research analyses
the complex causal relationship between national culture and environmental performance according to
the following six dimensions: power distance, individualism verse collectivism, masculinity verse
femininity, uncertainty avoidance, as well as two subsequently added dimensions―Long-term
orientation versus short-term orientation and indulgence verse restriction (Hofstede & Hofstede, 1984;
Hofstede et al., 2010).
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2.2 National Cultural dimensions and Environmental
Performance
Previous research considering national culture and its effects on various outcomes at the country-level
have mainly focused on innovation performance (Shane, 1993; Tsegaye et al., 2019), entrepreneurship
(Davidsson, 1995; Hayton et al., 2002; Valliere, 2019), and economic growth (Johnson & Lenartowicz,
1998; Tabellini, 2010; Castellani, 2019). In this study, the main attention would be paid to the in�uence of
national culture on environmental performance. According to Park et al. (2007), the attitude, willpower,
capacity to protect the environment vary from country to country, which is signi�cantly in�uenced by
cultural factors. It is easier to create a high degree of environmental performance if the culture of
countries makes their people more aware of the environmental conditions. Additionally, once damaging,
these countries with high environmental awareness are more capable and quicker to restore the
environment (Onel & Mukherjee, 2014). Following the pioneering research of Husted (2005), previous
studies (Husted, 2005; Park et al., 2007; Peng and Lin, 2009; Vachon, 2010; Onel and Mukherjee, 2014;
Lahuerta-Otera and González-Bravo, 2018; Kumar et al., 2019; Dangelico et al., 2020) provide an
apparently theoretical assumption focusing on the relationship between independent cultural dimensions
and environmental performance.

(1) Power distance and environmental performance. As the �rst cultural dimension, power distance
indicates the degree to which the least in�uential members of organizations and institutions expect and
accept the power to be unequally distributed (Hofstede et al., 2010). The intension of this cultural
dimension is to analyze the way people feel about the distribution of power rather than to measure it.
Countries having comparatively large power distance are characterized by a well-de�ned hierarchy, where
subordinates are expected to take orders from their superiors without questioning and have strong
respect to the authority (Williams & Zinkin, 2008). Dangelico et al. (2020) stress that the key pillars of
societies of the high level of power distance is centralization of power, hierarchy, and resistance to the
change of power distribution. In this kind of society, the subordinates in high authoritarian would rather
receive orders from their leaders than participate in the decision-making process. Therefore, creativity and
innovation would be not encouraged in high-power-distance countries, which cause low capability to
innovate (Burns, 1994; Katz et al., 2001; Husted, 2005), and it is certainly including the low willingness
and ability of innovation on environmental protection. Furthermore, the great respect to the authority
bringing about a weak social debate capacity for better environmental conditions usually leads to weaker
responsiveness of the private sector to social issues, like environmental ones (Husted, 2005; Katz et al.,
2001; Onel & Mukherjee, 2014). Alternatively, in low power distance societies, it is much easier to openly
discuss environmental issues and come up with environmental solutions. Moreover, citizens living in
these countries are more prone to have similar rights and wealth to take a supportive behavior to
programs of environmental improvement (Husted, 2005; Peng & Lin, 2009). Hence, the lower level of
power distance can lead to higher environmental performance.
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(2) Individualism and environmental performance. Individualism is the second cultural dimension, having
caused extensive concern in cross-cultural studies compared with other cultural dimensions (Chen et al.,
2009; Taylor & Wilson, 2012). Individualism means the preference for a loosely-knit social framework in
which people primarily meet their own needs and the needs of their immediate families. For comparison,
collectivism means the preference for a tightly-knit social framework in which individuals assume to be
loyal are closely connected through some groups (Ringov et al., 2007; Hofstede et al., 2010). In
individualistic societies, individuals’ freedom to act, personal decision-making, personal initiative, and
personal effort are supported and rewarded. In this case, it’s common that interest groups formed by like-
minded people frequently play a key role in social issues like environmental problems. As Husted (2005)
suggested, the widespread presence of environmental interest groups aimed at improving the
surrounding environment is more likely in individualistic society rather than in collective society, since the
values of individualistic society are more conducive to the emergence of environment groups. Hence,
individualism is considered to be an antecedent of high environmental performance.

(3) Masculinity and environmental performance. Masculinity is the third cultural dimension, concerning a
society’s preference for masculine values such as power, ambition, assertiveness, materialism, and
orientation toward achievement (Hofstede et al., 2010). Contrary to the view of masculinity, femininity
represents a society’s preference for feminine values such as cooperation, modesty, tolerance, and ethics.
In countries with a high degree of masculinity, the higher attention to material wealth rather than the
quality of life indicates private sectors are less willing to improve their environmental performance and
even are ready to destroy the natural environment to make more pro�ts (Palmer et al., 1995; Hofstede,
2001). Furthermore, paying particular emphasis on material success and competition in masculine
societies is averse to breeding the pro-environmental behaviors of cooperation and helping (Tice &
Baumeister, 1985; Ringov et al., 2007). Hence, femininity is seen as an antecedent of high environmental
performance.

(4) Uncertainty avoidance and environmental performance. The fourth cultural dimension, uncertainty
avoidance, represents the extent of subjective fear of society towards uncertainty and ambiguity
(Hofstede, 1984, 2001). In countries with high levels of uncertainty avoidance, individuals are prone to
stay away from unknown situations and they have a strong resistance to change (Kale & Barnes, 1992).
That is, uncertainty-avoiding societies are fairly routine and less innovative, in which people will make
effective decisions to reduce uncertainty and risk connected with environmental problems. Alternatively,
in societies having low uncertainty avoidance, individuals frequently do not have great emphasis on risks
and are more capable to deal with an uncertain situation. Accordingly, these societies are characterized
by low resistance to change (Kale, 1991). Since the deterioration of the living environment could bring
about unknown situations, individuals living in high uncertainty-avoiding societies desire to have
pleasant and healthy environmental conditions to avoid uncertainty and risk. Hence, high uncertainty
avoidance may help to generate high environmental performance.

(5) Long-term orientation and environmental performance. As the �fth cultural dimension, Long-term
orientation means a society’s preference for future-oriented values, such as thrift, self-discipline, and
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persistence, while short-term orientation, its opposite, refers to a society’s preference for past- and
present-oriented perspective, respecting for tradition and ful�lling social obligation (Hofstede et al., 2010).
Since solving environmental sustainability requires a long-term perspective, societies characterized by
long-term are more likely to reinforce environment protection investment than short-term orientation
societies (Mamman & Saffu, 1998). Alternatively, societies concerned with the short-term will prioritize
present over future bene�ts, so individuals in these societies are reluctant to adopt policies oriented to
sustainability and environmental innovation. Hence, long-term orientation is seen as an antecedent
condition of high environmental performance.

(6) Indulgence and environmental performance. Indulgence is the �nal cultural dimension of Hofstede’s
framework. It refers to a society’s preference for meeting the immediate needs and personal desires of its
members (Hofstede et al., 2010). Alternatively, restriction refers to a society’s preference for limiting the
satisfaction of natural human desires. This dimension is newly added, so it is least tested in Hofstede’s
cultural framework. Only a tiny minority studied have explored the impact of indulgence on the country's
environmental performance. Managers of private sectors in indulgent societies with fewer restrictions
with regard to spending limits are encouraged to invest in environmental protection. Furthermore, since
indulgence exerts a positive in�uence on innovation outputs, employees in these private sectors have
more time and interest to innovate, which can positively affect the environmental performance of private
sectors (Prim et al., 2017). Hence, indulgence is seen as an antecedent condition of high environmental
performance.

2.3 National culture and environmental performance: neo-
con�gurational perspective
Although considerable empirical researches have been conducted to explore the relationship of
independent cultural dimensions and environmental performance, there is still no unanimous conclusion
or consensus on this matter (Song et al., 2018). Speci�cally, the most consistent and positive
relationships with environmental performance were found for low power distance and high individualism
(Peng & Lin, 2009; Vachon, 2010; Lahuerta-Otero & González-Bravo, 2018; Kumar et al., 2019). The effect
of uncertainty avoidance is ambiguous, including positive (Peng & Lin, 2009; Onel & Mukherjee, 2014),
negative (Vachon, 2010), and non-signi�cant (Lahuerta-Otero & González-Bravo, 2018; Dangelico et al.,
2020). Moreover, the in�uence of masculinity on environmental performance is mixed, with most of them
suggesting no relationships whether it is in the country sample or the company sample (Vachon, 2010).
In light of the existing divergent studies, although it seems reasonable to conclude that certain cultural
dimensions do affect environmental performance, we must consider these �ndings with caution. Clearly,
the existing �xed research paradigm employing traditional quantitative methods, which makes the
studies about the relationship between culture and environmental performance to a large extent stagnant
and makes no substantive breakthrough. So, it is necessary to gain a deeper investigation of the
connection between national culture and environmental performance with the new theoretical perspective
and method.
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In this study, our primary purpose is to employ the fsQCA based on the neo-con�gurational theory to
investigate the complex interplay of all cultural dimensions and their combined effect on environmental
performance. This set-theoretic technique allows us to grasp environmental performance by shifting from
examining isolated net effects to exploring combined effects of culture on environmental performance.
Speci�cally, based on the multiple conjunctural causations, equi�nality, and causal asymmetry of the
neo-con�gurational perspective, we believe that this research can examine the following proposition.

First, in neo-con�gurational theorizing, the attentions lie on understanding how or why multiple attributes
combine into distinct con�gurations to generate a phenomenon. By fragmenting culture into independent
dimensions, previous research generally neglects the fact that different dimensions of national culture
mutually permeated and blends can generate a new effect. For example, in exploring the effect of culture
on national innovation performance, uncertainty avoidance can reduce national innovation performance
if considered alone, but this negative effect would turn into be positive in combination with individualism
or masculinity (Efrat, 2014). According to the primary notion of Hofstede’s cultural framework (Hofstede &
Hofstede, 1984), national culture represents complex patterns that are based on a distinctive combination
of interrelated dimensions, instead of a list of unrelated isolated dimensions (Beugelsdijk et al., 2017).
Therefore, national cultural dimensions need to be reconsidered in a holistic perspective as
con�gurations-combinations of in�uence conditions for further research (Misangyi et al., 2017). With this
knowledge, we propose that:

Proposition 1 

High or low environmental performance should be in�uenced by combinations of multiple cultural
dimensions, rather than a single cultural dimension on its own.

Second, the con�gurational theory with the intrinsic principle of equi�nality, recognizes that complex
causal explanations usually involve more than one con�guration of attributes leading to the local
outcome (Misangyi et al., 2017; Furnari et al., 2020), and multiple combinations of antecedent conditions
are equally effective (Fiss, 2011; Woodside, 2013). This exactly proves the truth of an old saying “all
roads lead to Rome”. Therefore, different combinations of national cultural dimensions can be su�cient
to explain the level of environmental performance. With this knowledge, we propose that:

Proposition 2

Multiple combinations of culture dimensions are similarly connected with high and low environmental
performance.

Third, another inherent principle of the con�gurational theory is causal asymmetry, which means that a
condition or a combination of antecedent conditions that explains the presence of an outcome may differ
from the conditions that lead to the absence of the same outcome (Fiss, 2011; Greckhamer et al., 2018).
For example, high power distance can give rise to a low level of environmental performance, while the low
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power distance may not lead to a high level of environmental performance, typically due to the interplay
with other cultural dimensions. With this knowledge, we propose that:

Proposition 3

Cultural con�gurations leading to high and low environment performance are distinctive and
asymmetrical.

3. Methodology And Data
To explore the impact of the combination of culture pro�les on environmental performance, we adopt
Quantitative Comparative Analysis (QCA). Ragin (2008) held that, traditional quantitative research
methods, such as structural equation modeling or multiple regression analysis, can merely explain the
simple linear relationship but obviously lacks the ability to cope with the complexity of cause and effect.
While case study, as a qualitative method, is often in�uenced by subjectivity of the researcher and lacks
universality. Therefore, Ragin (2008) pioneered the QCA method, which transcends the boundary of
quantitative and qualitative analysis and integrates the advantages of qualitative and quantitative
analysis.

Based on set theory and Boolean algebra, QCA allows us to simplify the complex causal relationships
into causal con�guration, each of which represents a unique combination of the con�gurational elements
that are considered to jointly determine the speci�c outcome. In this way, this study uses QCA to address
the complex interplay of the culture pro�les dimensions, instead of an independently single variable,
representing QCA condition sets, and their combined in�uence on low and high EPI, representing QCA
outcome sets in this study. Furthermore, fsQCA, one of three mature QCA techniques, is able to use
continuous scale variables (Greckhamer et al., 2018). For this reason, we adopt fsQCA in this study.

To measure the environmental performance of countries and regions, we use a comprehensive
environmental quality index, i.e., the Environmental Performance Index (EPI), as the outcome condition in
the present study. Speci�cally, we adopt the 2020 EPI, introduced by Yale University and Columbia
University. The EPI is calculated for 180 countries on 20 indicators combined into 9 categories in two
overarching objectives including protection of human health and maintaining ecosystem vitality.
Consistent with the prior studies, we measure national culture on the basis of the newly updated cultural
dimension scores, which are obtained from Hofstede’s website (www. geert-hofstede.com). Given the
linkage between all six cultural dimensions and environmental performance, all six cultural dimensions
are involved in the QCA process.

Our sample was generated beginning from all countries for which the EPI data are available. Then, those
countries for which data about all the cultural dimensions were not available are excluded. We get a
sample consisted of 72 countries and regions by this process.

4. Results
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4.1 Calibration

Calibration is a fundamental process in fsQCA (Dușa, 2019). Our study adopts the direct method of
calibration (Rihoux & Ragin, 2008), which requires us to set three main quantitative anchors to constitute
a fuzzy set. These three quantitative anchors are the threshold for full membership, the crossover point,
and the threshold for non-membership. In our study, as both antecedent condition―Hofstede’s cultural
dimension and outcome condition―environmental performance index range from 0 to 100, we set 50 as
the crossover point. Meanwhile, 75 (median of 50 and 100) and 25 (median of 0 and 50) are set to “full
in” and “fully out”. However, to avoid the case ambiguity caused by the use of the 50 points as crossover
point, we use the score equal to 50.001 as the crossover point in calibration process. Table 2 displays the
calibration thresholds for all antecedent conditions and the outcome condition as well as the descriptive
statistics.

[Insert Table 2 about here]

4.2 Analysis of necessity

Before creating the truth table, a crucial step of fsQCA, it is indispensable to carry out an analysis of the
necessity for each condition. To identify whether any of the six national culture dimensions are necessary
for high or low EPI, we conduct necessity analysis to tests whether the antecedent condition is always
present (absent) where the outcome condition is present (absent). Schneider and Wagemann
(2012) argue that if the consistency of an antecedent condition exceeds the threshold of 0.9, it should be
regarded as a necessary condition.

Table 3 shows the result of the analysis of the necessary conditions. As reported in the table, each
consistency does not exceed the threshold of 0.9 where the outcome condition is high EPI, so there is no
cultural dimension recognized as a necessary condition for high EPI. Conversely, the consistency of
power distance (PDI) and collectivism ( IDV) exceeds 0.9, which means high power distance and
collectivism are identi�ed as necessary conditions for low EPI. 

[Insert Table 3 about here]

4.3 Analysis of su�ciency

After calibrating the raw data and conducting the analysis of necessity, we establish the truth table to
assign each case to one of these truth table rows on the basis of Boolean algebra (Schneider &
Wagemann, 2010). In the next step, we simplify these con�gurations by logical minimization and reduce
the initial truth table by specifying the frequency value and consistency threshold. We analyze su�ciency
following the established fsQCA default rule by adopting a frequency value>1, a consistency
threshold>0.75, and a proportional reduction in inconsistency (PRI)>0.7. We assume that the presence
and the absence of each condition would affect the outcome on account of the lack of concrete theory or
literature.
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The qualitative comparative analysis of fuzzy sets usually generates three types of solutions: complex
solution, parsimonious solution, and intermediate solution. A complex solution does not incorporate any
logical reminders, and conversely, a parsimonious solution incorporates all of the logical reminders, while
the intermediate solution merely involves logical reminders in accordance with theory or literature. As a
result, the intermediate solution is closest to theoretical reality (Rihoux & Ragin, 2008). Consequently, we
following the previous studies, focus on the intermediate solution for the interpretation of the �nal
combination. A more comprehensive and detailed view of the �ndings can be obtained by combining the
parsimonious solution and the intermediate solution. Causal conditions can be divided into the core
condition and the peripheral condition. The former, existing a key meaning to the interpretation of the
causality, coexist in the intermediate solution and the parsimonious solution, comparatively; the latter, no
existing a key in�uence to the interpretation of the causality, merely appears in the intermediate solution
(Fiss, 2011). Following the study of Ragin (2008), we also use the black circles (“●”) to represent the
presence of a condition, and white circles (“○”) to represent its absence. Moreover, large circles indicate
core conditions, and relatively small circles refer to peripheral conditions. Blank spaces in a solution
indicate a “don’t care” situation in which this causal condition may be either present or absent.

The analysis of su�ciency generated �ve solutions, four con�gurations leading to high EPI and one
con�guration leading to low EPI. The �ndings are shown in detail in Table 4.

4.3.1 Cultural pro�les – Antecedents of high environmental performance

The result shows that four casual recipes are associated with high EPI. The overall solution has a
consistency level of 0.999, revealing that the degree to which the con�gurations led to high EPI is high.
On the other hand, the coverage of the overall solution is 0.469, which indicates that almost 46% of the
cases with a high level of EPI showed these four combinations of causal conditions. In addition, Table 4
also shows one casual recipe associated with low EPI. The solution consistency is 0.976 and coverage is
0.196. All �ve con�gurations demonstrate a high degree of consistency, and further, the coverage of each
con�guration provides evidence of its relative empirical importance. Therefore, the explanatory solution
of high EPI consists of four different but equi�nal con�gurations which are su�cient for leading to high
EPI. The presence of solution 1 (1a and 1b) and 2 (2a and 2b) imply the existence of second-order in this
study (Fiss, 2011). The following section describes each con�guration speci�cally.           

Solution 1a and Solution 1b, as a set of neutral permutations, have the same core conditions, namely, low
power distance and individualism. Speci�cally, in solution 1a, indulgence appears as the peripheral
condition. Masculinity, uncertainty avoidance, and long-term orientation appear as conditions of
indifference; in other words, both masculinity and femininity, high and low uncertainty avoidance, as well
as long-term and short-term orientation, may be integrative dimensions that are related to high EPI. This
solution includes the USA, Denmark, Australia, the UK, etc. In solution 1b, uncertainty avoidance and long-
term orientation both appear as peripheral conditions. Masculinity and indulgence are conditions of
indifference. This solution includes Hungary, Estonia, Latvia, Germany, etc. Solution 1(1a and 1b) is
essentially in accordance with the point of view about previous culture studies, which emphasize the
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importance of low power distance and individualism in generating high environmental performance. Low
power distance means distribution of power, in which individuals are more likely to take part in the
decision-making process and are more engaged in world issues, such as the environment; Individualism
means autonomy, independence, and freedom. Emphasizing low power distance and individualism as its
core conditions, solution 1 stresses their equal importance in generating the combined effect on high EPI.

Solution 2a and Solution 2b have the same core conditions, namely, individualism and indulgence.
Speci�cally, in solution 2a, high certainty avoidance appears as the peripheral condition. Power distance,
masculinity, and long-term orientation appear as conditions of indifference. This solution includes
Finland, Malta, Iceland, Norway, etc. In solution 2b, masculinity, uncertainty avoidance, and long-term
orientation appear as the peripheral condition. Power distance appears as a condition of indifference.
This solution includes Austria, Luxembourg, Belgium, etc. Solution 2(2a and 2b) partially concurs with the
point of view from previous cultural research which investigated the effects of independent cultural
dimensions on EPI. Namely, this solution emphasizes the great importance of individualism and
indulgence. In societies characterized by individualism and indulgence, individuals are more encouraged
to make the environmental investment with a high degree of personal initiative and fewer constraints.

4.3.2 Cultural pro�les – Antecedents of low environmental performance

The result also shows that one causal recipe is associated with low environmental performance. The
level of consistency is 0.976. It points out the fact that the combination of high power distance,
collectivism, masculinity, low uncertainty avoidance, short-term orientation, and restriction brings about a
low level of environmental performance. This solution includes the Philippines, Malaysia, Mozambique,
and Dominican, etc. This result concurs with the point of view from previous cultural studies, which
identi�ed high power distance, collectivism, and short-term orientation as inhibitors of environmental
performance. As the only core condition leading to low environmental performance, restriction is
considered to having an essential meaning.

[Insert Table 4 about here]

4.4 Robustness tests   

The robustness test of QCA needs to stay true to fundamental principles and nature of set-theoretic
methods instead of copying the robustness test of qualitative analysis. Following the recommendations
of Schneider and Wagemann (2012), we conduct three robustness checks for our su�ciency analysis.
Firstly, we modify the consistency threshold from the former value of 0.75 to 0.8 adopted in the fsQCA
procedure. The solutions are completely unchanged. Secondly, we rerun our su�ciency analysis with a
higher proportional reduction in the inconsistency of PRI≥0.75. The solutions are unchanged and
parameters of �t remain similar. Finally, following the suggestion of Fiss (2011), we recalibrate the data
of the outcome by setting the fully-in and fully-out cutoff points at the 95th percentile (80.585) and the
5th percentile (32.200), with the crossover point set to the median (57.650). However, to avoid the case
ambiguity problem, we increase the crossover point by 0.001 and use the score equal to 57.651. Solution
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1a, Solution 1b, and Solution 2b remain completely unchanged, while Solution 2a is absent from the
su�ciency analysis. All of these modi�cations con�rm the robustness of our original results.

5. Discussion And Conclusion
The inconsistencies and con�icts in the relationship between national culture and environmental
performance imply the need for more �ne-grained research. Our study advanced this research by
identifying the con�gurational effect of the six cultural dimensions that lead to high or low environmental
performance. The fsQCA method, based on multiple conjunctural causation, casual equi�nality, and
causal asymmetry, is used for this purpose because it has proved suitable for capturing the complex
interplay of the antecedent conditions and their impact on a speci�c outcome condition from a neo-
con�gurational perspective. Our results show that there is no national cultural dimension recognized as a
necessary condition for high environmental performance, but high power distance and collectivism are
identi�ed as necessary conditions for low environmental performance. And we summarize four
con�gurations leading to high environmental performance and one con�guration leading to low
environmental performance.

Theoretically, we conduct a bene�cial supplement to existing environmental studies based on neo-
con�gurational theory, by providing new insight into how the complex interplay of the six cultural
dimensions allows countries to achieve high or low levels of environmental performance. Even though
culture has been proved to be a signi�cant determinant for environmental performance (Park et al., 2007),
the current literature remains very limited and mixed (Kumar et al., 2019), especially they narrowly
consider the effect of cultural dimensions independently and fail to examine the combined effect. In this
work, we consider all cultural dimensions developed by Hofstede et al. (2010), and present that an
appropriate combination of cultural dimensions―rather than a single dimension alone―can provide
environmental performance improvements, and detect the modes about how the different dimensions
interact with one another within Hofstede’s cultural framework which has not been thoroughly explored.
And with the fsQCA technic, we go beyond previous research on the net effect of antecedents to dig
deeper into the data to reveal �ner-grained detail about the complexity of environmental issues.
Therefore, our results provide systemic and holistic views of the relationship between national culture and
environmental performance, which particularly contributes to improving our understanding of how
national cultural factors complexly interplay and combine to in�uence environmental performance.

In addition, our research based on the country-level analysis might also help to provide practical
implications for policymakers who aim to improve the environmental performance of their country. First,
to date, policymakers concentrate mainly on formal factors affecting environmental performance and
make relevant physical policies such as the usage of new clean energy, the development of
environmentally friendly technology. In addition to these formal institutions, our results indicated that
culture also has important consequences for the environment. Of course, the cultural values are not easy
to be deliberately modi�ed, and may only change gradually over a long period. But we still should enlarge
the propagation and education, foster a culture of environmental protecting culture and create an
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enabling environment for the enhancement of the construction of environmental ideology and faith. At
the same time, policymakers still can learn from countries with high environmental performance within
their cultural areas, rather than simply rigid replicating the most environmentally friendly countries’
practices and policies around the world. Second, previous studies tend to see the cultural factors in
isolation and ignore the nature of the interplay of the cultural dimensions. While our results with the
con�gurational approach can guide policymakers to understand how to get high level of environmental
performance through strategies that appropriately combine various cultural dimensions. For example, the
combination of a low level of power distance and individualism may improve environmental
performance.

6. Limitations And Future Research
This research naturally has some limitations but also indicates potential avenues for future research. The
�rst limitation is that we do not integrate the temporal effect, that is, the dynamic changes of EPI are not
considered. Future studies could use more longitudinal information to analyze temporal effects. The
second limitation is that we merely investigate the in�uence of national culture―an unformal
institution―on environmental performance. More in-depth research, examining how cultural factors and
other formal institutions (e.g., institutional quality, level of economic development) interact to in�uence
environmental performance, should be the focus of future research.

Declarations
Author contribution Ting Xu (Draft writing, analysis, data interpretation, and editing), Di Chen (Draft
writing, methodology, analysis, writing, and editing), Zhike Lv (Supervision, and editing).

Data availability It is available on request.

Funding This research is supported by Hunan Natural Science Foundation of China (No. 2021JJ40548)

Ethics approval This article does not contain any studies with human participants or animals performed
by any of the authors. 

Consent to participate Not applicable. This manuscript does not contains any studies with human
participants or animals performed by any of the authors. 

Conset for publication Not applicable. This manuscript does not contains any individual person’s data in
any form. 

Competing Interests The authors declare no competing interests.

References



Page 15/21

1. Adom PK, Kwakwa PA, Amankwaa A (2018) The long-run effects of economic, demographic, and
political indices on actual and potential CO2 emissions. J Environ Manage 218:516–526

2. Bearden WO, Money RB, Nevins JL (2006) A Measure of Long-Term Orientation: Development and
Validation. J Acad Mark Sci 34(3):456–467

3. Beugelsdijk S, Kostova T, Roth K (2017) An overview of Hofstede-inspired country-level culture
research in international business since 2006. J Int Bus Stud 48(1):30–47

4. Burns TJ, Kick EL, Murray DA, Murray DA (1994) Demography, development and deforestation in a
world-system perspective. Int J Comp Sociol 35(3–4):221–239

5. Castellani M (2019) Does culture matter for the economic performance of countries? An overview of
the literature. J Policy Model 41(4):700–717

�. Chen YR, Leung K, Chen CC (2009) Bringing national culture to the table: Making a difference with
cross-cultural differences and perspectives. Acad Manage Annals 3(1):217–249

7. Dangelico RM, Fraccascia L, Nastasi A (2020) National culture’s in�uence on environmental
performance of countries: A study of direct and indirect effects. Sustain Dev 28(6):1773–1786

�. Davidsson P (1995) Culture, structure and regional levels of entrepreneurship. Entrepreneurship &
Regional Development 7(1):41–62

9. de Guinea AO, Webster J (2017) Combining variance and process in information systems research:
Hybrid approaches. Inf Organ 27(3):144–162

10. Douglas EJ, Shepherd DA, Prentice C (2020) Using fuzzy-set qualitative comparative analysis for a
�ner-grained understanding of entrepreneurship. J Bus Ventur 35(1):105970

11. Dușa A (2019) Critical tension: Su�ciency and parsimony in QCA.Sociological Methods &
Research,0049124119882456

12. Efrat K (2014) The direct and indirect impact of culture on innovation. Technovation 34(1):12–20

13. Fiss PC (2011) Building better causal theories: A fuzzy set approach to typologies in organization
research. Acad Manag J 54(2):393–420

14. Furnari S, Crilly D, Misangyi VF, Greckhamer T, Aguilera R, Fiss PC (2020) Capturing causal
complexity: Heuristics for con�gurational theorizing. Acad Manage Rev. doi:10.5465/amr.2019.0298

15. Givens JE, Huang X, Jorgenson AK (2019) Ecologically unequal exchange: A theory of global
environmental injustice.Sociology Compass, 13(5), e12693

1�. Greckhamer T, Furnari S, Fiss PC, Aguilera RV (2018) Studying con�gurations with qualitative
comparative analysis: Best practices in strategy and organization research. Strategic Organ
16(4):482–495

17. Guijarro F (2019) A multicriteria model for the assessment of countries’ environmental performance.
Int J Environ Res Public Health 16(16):2868

1�. Halkos G, Zisiadou A (2018) Relating environmental performance with socioeconomic and cultural
factors. Environ Econ Policy Stud 20(1):69–88



Page 16/21

19. Hayton JC, George G, Zahra SA (2002) National culture and entrepreneurship: A review of behavioral
research. Entrepreneurship Theory and Practice 26(4):33–52

20. Hofstede G (2001) Culture’s consequences: comparing values, behaviors, institutions and
organizations across nations. Sage publications

21. Hofstede G, Hofstede GH (1984) Culture’s consequences: international differences in work-related
values, vol 5. sage

22. Hofstede G, Hofstede GJ, Minkov M (2010) Cultures and organizations: software of the mind:
intercultural cooperation and its importance for survival. McGraw-Hill

23. House RJ, Hanges PJ, Javidan M, Dorfman PW, Gupta V (2004) Culture, leadership, and
organizations: The GLOBE study of 62 societies. Sage publications

24. Husted BW (2005) Culture and ecology: A cross-national study of determinants of environmental
sustainability. Manage Int Rev 43(3):349–371

25. Inglehart R (1997) Modernization and postmodernization: Cultural economic, and political change in
43 societies. Princeton university press

2�. Johnson JP, Lenartowicz T (1998) Culture, freedom and economic growth: Do cultural values explain
economic growth? J World Bus 33(4):332–356

27. Kale SH (1991) Culture-speci�c marketing communications: An analytical approach. Int Mark Rev
8(2):18–30

2�. Kale SH, Barnes JW (1992) Understanding the domain of cross-national buyer-seller interactions. J
Int Bus Stud 23(1):101–132

29. Katz JP, Swanson DL, Nelson LK (2001) Culture-based expectations of corporate citizenship: A
propositional framework and comparison of four cultures. Int J Organizational Anal 9(2):149–171

30. Kumar S, Giridhar V, Sadarangani P (2019) A cross-national study of environmental performance and
culture: Implications of the �ndings and strategies. Global Bus Rev 20(4):1051–1068

31. Lahuerta-Otero E, González-Bravo MI (2018) Can national culture affect the implementation of
common sustainable policies? A European response. Cross-Cultural Res 52(5):468–495

32. Lohwasser J, Schaffer A, Brieden A (2020) The role of demographic and economic drivers on the
environment in traditional and standardized STIRPAT analysis. Ecol Econ 178:106811

33. Makhlou� L, Laghouag AA, Meirun T, Belaid F (2021) Impact of green entrepreneurship orientation on
environmental performance: The natural resource-based view and environmental policy perspective.
Business Strategy and the Environment. https://doi.org/10.1002/bse.2902

34. Mamman A, Saffu K (1998) Short-termism, control, quick‐�x and bottom line: Toward explaining the
Western approach to management. J Managerial Psychol 13(5/6):291–308

35. Milton K (1997) Ecologies: Anthropology, culture and the environment. Int Social Sci J 49(154):477–
495

3�. Misangyi VF, Greckhamer T, Furnari S, Fiss PC, Crilly D, Aguilera R (2017) Embracing causal
complexity: The emergence of a neo-con�gurational perspective Article. J Manag 43(1):255–282



Page 17/21

37. North DC (1991) Institutions. J Econ Perspect 5(1):97–112

3�. Onel N, Mukherjee A (2014) The effects of national culture and human development on
environmental health. Environ Dev Sustain 16(1):79–101

39. Palmer K, Oates WE, Portney PR (1995) Tightening environmental standards: The bene�t-cost or the
no-cost paradigm. J Economic Perspect 9(4):119–132

40. Pappas IO, Woodside AG (2021) Fuzzy-set qualitative comparative analysis (fsqca): Guidelines for
research practice in information systems and marketing. Int J Inf Manag 58:102310

41. Park H, Russell C, Lee J (2007) National culture and environment sustainability: A cross-national
analysis. J Econ Financ 31(1):104–121

42. Peng B, Chen S, Elahi E, Wan A (2021) Can corporate environmental responsibility improve
environmental performance? An inter-temporal analysis of Chinese chemical
companies.Environmental Science and Pollution Research,1–12

43. Peng Y-S, Lin S-S (2009) National culture, economic development, population growth and
environmental performance: The mediating role of education. J Bus Ethics 90(2):203–219

44. Petruzzella F, Salvi A, Giakoumelou A (2017) The impact of national culture on corporate
environmental performance: How much does your origin say about how green you are? J Environ
Sustain 5(1):1–25

45. Prim AL, Filho LS, Zamur GAC, Di Serio LC (2017) The relationship between national culture
dimensions and degree of innovation. Int J Innov Manag 21(01):1730001

4�. Punyatoya P (2014) Linking environmental awareness and perceived brand eco-friendliness to brand
trust and purchase intention. Global Bus Rev 15(2):279–289

47. Rahman MM (2017) Do population density, economic growth, energy use and exports adversely
affect environmental quality in Asian populous countries? Renew Sustain Energy Rev 77:506–514

4�. Ragin CC (2008) Redesigning social inquiry: fuzzy sets and beyond. University of Chicago Press,
Chicago

49. Rihoux B, Ragin CC (2008) Con�gurational comparative methods: qualitative comparative analysis
(QCA) and related techniques. Sage Publications

50. Ringov D, Lenssen G, Zollo M (2007) The impact of national culture on corporate social performance.
Corp Governance: Int J Bus Soc 7(4):476–485

51. Sarkodie SA, Adams S, Owusu PA, Leirvik T, Ozturk I (2020) Mitigating degradation and emissions in
China: The role of environmental sustainability, human capital and renewable energy. Sci Total
Environ 719:137530

52. Schneider CQ, Wagemann C (2010) Standards of good practice in qualitative comparative analysis
(QCA) and fuzzy-sets. Comp Sociol 9(3):397–418

53. Schneider CQ, Wagemann C (2012) Set-theoretic methods: a user’s guide for qualitative comparative
analysis and fuzzy sets in social science. Cambridge University Press



Page 18/21

54. Schwartz SH (1992) Universals in the content and structure of values: Theoretical advances and
empirical tests in 20 countries. Adv Environ Social Psychol 25(1):1–65

55. Shane S (1993) Cultural in�uences on national rates of innovation. J Bus Ventur 8(1):59–73

5�. Singh SK, Chen J, Del Giudice M, El-Kassar AN (2019) Environmental ethics, environmental
performance, and competitive advantage: role of environmental training. Technol Forecast Soc
Chang 146:203–211

57. Song FS, Montabon F, Xu Y (2018) The impact of national culture on corporate adoption of
environmental management practices and their effectiveness. Int J Prod Econ 205:313–328

5�. Tabellini G (2010) Culture and institutions: Economic development in the regions of Europe. J Eur
Econ Assoc 8(4):677–716

59. Taylor MZ, Wilson S (2012) Does culture still matter? The effects of individualism on national
innovation rates. J Bus Ventur 27(2):234–247

�0. Tekic A, Tekic Z (2021) Culture as antecedent of national innovation performance: Evidence from
neo-con�gurational perspective. J Bus Res 125:385–396

�1. Tice DM, Baumeister RF (1985) Masculinity inhibits helping in emergencies: Personality does predict
the bystander effect. J Personal Soc Psychol 49(2):420–428

�2. Tsegaye W, Su Q, Malik M (2019) The antecedent impact of culture and economic growth on nations
creativity and innovation capability. Creativity Res J 31(2):215–222

�3. Vachon S (2010) International operations and sustainable development: Should national culture
matter? Sustain Dev 18(6):350–361

�4. Valliere D (2019) Re�ning national culture and entrepreneurship: The role of subcultural variation. J
Global Entrepreneurship Res 9(1):1–22

�5. Wang X, Shi R, Zhou Y (2020) Dynamics of urban sprawl and sustainable development in China.
Socio-Economic Plann Sci 70:100736

��. Wilden R, Devinney TM, Dowling GR (2016) The architecture of dynamic capability research
identifying the building blocks of a con�gurational approach. Acad Manag Ann 10(1):997–1076

�7. Williams G, Zinkin J (2008) The effect of culture on consumers’ willingness to punish irresponsible
corporate behaviour: Applying Hofstede’s typology to the punishment aspect of corporate social
responsibility. Bus Ethics: Eur Rev 17(2):210–226

��. Woodside AG (2013) Moving beyond multiple regression analysis to algorithms: Calling for adoption
of a paradigm shift from symmetric to asymmetric thinking in data analysis and crafting theory. J
Bus Res 66(4):463–472

�9. World Health A (2019) Health, environment and climate change: Draft WHO global strategy on health,
environment and climate change: The transformation needed to improve lives and well-being
sustainably through healthy environments: Report by the director-general. Geneva: World Health
Organization. Retrieved from https://apps.who.int/iris/handle/10665/328609



Page 19/21

Tables
Table 1 Empirical research testing national cultural’ effect on environment performance 

Source  Measure Method  PDI   IDV MAS  UAI  LTO  IVR 

Dangelico et al.
(2020)

EPI  Regression    +     + +

Environmental
Health

  +   + + +

Ecosystem
vitality

  +     +  

Kumar et al.
(2019)

EPI  SEM and
cluster
analysis

- +   + +  

Lahuerta-Otero
and González-
Bravo (2018)

Seven
indicators 

of EPI

MDS and
Regression 

- + -   +/- ×

Onel and
Mukherjee (2014)

Environmental
Health

Regression    +   + × ×

Vachon (2010) Green
corporatism 

Regression  - +   - × ×

Environmental
innovation

Regression    +   - × ×

Peng and Lin
(2009)

SIC Regression  - + - + × ×

Park et al. (2007) ESI Regression  -   -   × ×

Husted (2005) SIC Regression  - + -   × ×

Notes: (-) indicates a negative signi�cant effect of the cultural dimension on the country's performance.
(+) indicates a positive signi�cant effect of the cultural dimension on the country's performance. An
empty cell means that the effect of the cultural dimension on the country's performance is not signi�cant.
(x) shows that the effect of this cultural dimension has not been investigated in this study. For Lahuerta-
Otero and González-Bravo (2018) (+) and (-) are referred to speci�c measures of environmental
performance.

Abbreviations: EPI, environmental performance index; ESI, environmental sustainability index; SIC, social
and institutional capacity; SEM: structural equation model; MDS: multidimensional scaling analysis.

Table 2 Fuzzy-set membership calibrations and descriptive statistics.
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    Fuzzy set calibrations   Descriptive statistics

Sets   Fully out Crossover Fully in   Mean SD Min Max

Outcome EPI 25.00 50.00 75.00   58.11 15.64 27.60 82.50

Conditions PDI 25.00 50.00 75.00   60.35 20.33 11.00 100.00

IND 25.00 50.00 75.00   43.71 22.81 12.00 91.00

MAS 25.00 50.00 75.00   48.51 19.65 5.00 100.00

UAI 25.00 50.00 75.00   66.11 21.45 8.00 100.00

LTO 25.00 50.00 75.00   45.92 23.69 7.00 100.00

IVR 25.00 50.00 75.00   46.77 23.00 0.00 100.00

Table 3 fsQCA results – analysis of necessity

Condition Outcome condition: HIGH EPI   Outcome condition: LOW EPI

  Consistency Coverage   Consistency Coverage

PDI 0.622  0.602    0.971  0.517 

PDI 0.510  0.978    0.270  0.269 

IDV 0.594  0.965    0.253  0.215 

IDV 0.518  0.551    0.956  0.560 

MAS 0.573  0.772    0.667  0.488 

MAS 0.621  0.765    0.691  0.457 

UAI 0.806  0.715    0.782  0.376 

UAI 0.301  0.704    0.421  0.524 

LTO 0.553  0.819    0.440  0.348 

LTO 0.561  0.637    0.776  0.480 

IVR 0.567  0.810    0.504  0.389 

IVR 0.573  0.670    0.758  0.477 

Table 4 fsQCA results – analysis of su�ciency  
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Con�guration HIGH EPI LOW EPI

  1a 1b 2a 2b 3

Power distance ○ ○     ●

Individualism ● ● ● ● ○

Masculinity     ○ ● ●

Uncertainty Avoidance   ● ● ● ○

Long-Term Orientation   ● ○ ● ○

Indulgence ●   ● ● ○

Consistency 0.998 1 1 1 0.976

Raw coverage 0.343 0.236 0.163 0.145 0.196

Unique coverage 0.135 0.09 0.007 0.014 0.196

Solution coverage 0.469 0.196

Solution consistency 0.999 0.976


