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NATIONAL CULTURE AND ENVIRONMENTAL
SUSTAINABILITY: A CROSS-NATIONAL ANALYSIS

By Hoon Park, Clifford Russell and Junsoo Lee”

Abstract

This paper demonstrates the significance of culture in examining the relationship between
income and the environment. Specifically, we examine the relationship among scores on the
Environmental Sustainability Index of the World Economic Forum and the four dimensions of
national culture proposed and measured by Hofstede (1983). We find that there are significant
multidimensional interrelationships among the cultural and environmental sustainability
measures. As an important application, we examine the Environmental Kuznets Curve (EKC)
phenomenon. Our finding suggests the limited applicability of the EKC notion when cultural
variables are included in the model. (JEL OS5, Z1, Q2)

Introduction

The emergence of debate on the environment has attracted attention regarding a possible
contradiction between promoting free markets and meeting domestic environmental objectives. In
particular, there has been a concern for environmental degradation in the process of growth and
globalization, since damage to the environment is thought by some to be linked to increased
economic activity. Given the interdependent and trans-boundary nature of collective exhaustible
and renewable natural resources, environmental issues are more subtle. The popular view among
the environmental NGOs based on the pollution-haven hypothesis posits that trade liberalization,
open markets, increased foreign direct investment and multinational corporations (MNCs,
hereafter) will encourage the flow of low-technology and polluting industries to developing
countries and trigger a ‘race to the bottom’ in environmental standards. [See Xing and Kolstad
(2002), Goldsmith (1997), Gersh (1999), and Tonelson (2000)}. The other view, the pollution-halo
hypothesis, suggests that trade liberalization or foreign direct investment encouraged by the MNCs
may actually help elevate worldwide environmental standards through the transfer of efficient
technology and established management practices. [See Gentry (1998), Blackman and Wu (1998),
Dowell et al. (2000), and Eskeland and Harrison (2002)].

Grossman and Krueger (1995) examined a closely related, and perhaps broader, question
asking whether economic growth itself harms the environment. They found an inverted U-shaped
relationship between income growth and environmental conditions. That is, environmental
conditions, such as air pollution and contamination, seem to worsen with increases in income in
low-income countries, and appear to benefit from economic growth once some critical level of
income has been reached. This result is often called the Environmental Kuznet Curve (EKC,
hereafter) phenomenon in the literature. The EKC has been examined by many researchers and
found to be far from universal. It appears for some pollutants and not others; for some groups of
countries and not others; and for some econometric-technique/data combinations and not others;
see for example, Stern and Common (2001) for a summary, critique and extension of the EKC
literature on sulfur emissions.
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One potential caveat in these studies is that they fail to account for the effect of culture. It can
be reasonably conjectured that the will and ability to protect the environment are influenced by
intra-country socio-cultural factors. If people are more culturally conscious of environmental
conditions, a higher level of environmental sustainability can be maintained, and if environmental
damages occur, they can be restored more quickly. In this scenario, national culture is expected to
influence how people utilize their natural resources and environments by shaping their attitudes
and perceptions. Herein lays the importance of empirically determining the significance of
national culture on environmental conditions. Despite this, however, a majority of the relevant
work on this issue in the literature has been anecdotal and descriptive.

The purpose of the present paper is to provide some modest first steps in the search for greater
understanding of the statistical relationship between elements of culture and environmental
sustainability. To the best of our knowledge, this is the first paper to demonstrate an overall
statistical relationship between two sets of environmental and cultural variables. A quantitative
analysis of culture and the environment is not an easy task, primarily because culture is itself a
complex concept. This paper takes as its base Hofstede’s work (1980, 1983, and 1991) and
employs four dimensions of national culture. Additionally, we include socio-economic
normalizers, such as per capita GNP and educational attainment. Then, we explore the
relationships between environmental variables and culture. To perform our empirical tests, we
utilize the Environmental Sustainability Index (ESI) of the World Economic Forum and its five
sub indices. As an important application, we revisit the Environmental Kuznet Curve (EKC). We
hypothesize that previous EKC results may be mere artifacts, and find that the income variable
turns out to be insignificant when the effect of national culture is included. Specifically, we do not
find a significant non-linear pattern between income and pollution, after netting out the effect of
culture.

In the next section we provide a brief review of contributions to the (largely non-quantitative)
literature on the relations between culture and environmental conditions. We then concentrate on
the dimensions of culture, especially the suggestions of Hofstede (1980). Next, the measures of
environmental sustainability, as suggested by the World Economic Forum’s Global Leaders for
Tomorrow Environmental Task Force, are set out. In section 3, we motivate and state four
hypotheses concerning the relationship among elements of culture and environmental
sustainability, and two hypotheses concerning the role of control variables, income and education
levels. Results of empirical testing are presented and discussed in Section 4. The final section
provides concluding remarks.

Culture and the Environment

Background

The number of studies have discussed and theorized the link between national culture and
environmental conditions. We select a few examples to give the flavor of this literature. Cohen
and Nelson (1994) propose that the mechanism of a link between culture and the environment
must be the impact of culture on normative ethical beliefs regarding what is morally correct
behavior. These beliefs are reflected in common business practices, government regulation of
business activity, and are widely held perceptions of acceptable business conduct within a given
society. This suggests that the perception of environmentally responsible behavior can be
significantly different across countries. In a similar vein, Gorham (1997) argued that cultural
factors operate at various levels: through the policies of sovereign states, public and private
agencies that serve the policies, and the public officials who are directly responsible for how the
policies are carried out. This view is consistent with Elgin (1994), who suggested that we may not
be able to make any material changes required to achieve environmental sustainability if we fail to
reach beneath physical challenges and confront problems at a much deeper level in our culture and
consciousness.
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Taking a slightly different tack, and using somewhat different language, other researchers
have focused on the relationship between culture and environment in the context of the relation
between social/lhuman and natural capital. The notion is that social/human capital, the social
bonds, norms, and values in a society, are important to environmental sustainability because they,
in part, determine the nature of the society’s relationship to its environment, its natural capital. In
this regard, researchers have investigated the relationship between connectedness among people
and the environmental condition in a society [see Cernea (1993), Narayan and Pritchett (1996),
and Ward (1998)]. In particular, Etzioni (1995) found that, in a society demonstrating a high level
of social/human capital, members would balance their own rights with collective responsibilities
such as managing their natural resources. Kellert (1996) observed that there is significant cross-
cultural variability in people’s attitudes about nature and its conservation. For example, he argues
that the Japanese people lack interest in wild nature and ecological processes and demonstrate
limited support for wildlife conservation and protection, while Germans subscribe to more
pronounced ecological values and exhibit a greater willingness to maintain pristine nature and
protect wild life. More recently, Pretty and Ward (2001) extensively investigated this issue and
concluded that social and human capitals (embedded in a culture) are prerequisites for the
improvement of natural capital (environment).

Another set of researchers has paid more attention to other elements of culture, in particular
levels of trust and spirituality, because they believe these facilitate cooperation and reduce
transaction costs. When a society is infested by distrust, cooperative efforts among different types
of people, which are necessary in managing public resources such as the environment, are not
likely to happen [see Baland and Platteau, 1998]. Kinsley (1995) claimed that there is a profound
relationship between religious spirituality and the ecological condition of a society. While these
studies provide insights useful in beginning to understand the effect of culture on the environment,
little effort has been made to examine the overall relationship between dimensions of culture and
environmental sustainability and little of the work has been quantified for empirical testing.

Dimensions of National Culture

This paper begins with the following propositions:

o That institutions, both private and public, are central to national performance in both

economic growth and environmental management; but

e That our understanding of why some countries have developed successful institutional

structures and some have not is inadequate; and

e That at least a preliminary quantitative understanding of the relationship among the

elements of national culture and performance in the environmental management
challenge will be a useful step in improving that understanding.

It is hard to quarrel with the proposition that institutions, both public and private, matter for
both economic growth and environmental management.' One serious obstacle to making practical
use of this proposition, to actually encourage growth while maintaining at least some modest level
of environmental quality, is that the understanding of how institutions are created, maintained (or
not) and adapted (or not) over time is limited.? It is easy, though not very helpful, to say that
institutions both reflect and shape culture. Even the dimensions along which cultures might be
compared are matters of continuing debate. Beyond that, theories of how culture influences
institutional developments do not necessarily have persuasive predictive power, though such
theories do exist.”

! A look at a development text book, such as that of Todaro (2000) or Meier and Rauch (2000) makes it clear that
development economists accept the proposition that institutions matter; see World Bank (2001) on the environment side.

2 Examples of efforts at enhanced understanding include Payne and Losada (2000), Tlaiye and Biller (1994), and
Straub (2000). Hirschman (1999) presents a discouraging historical review of efforts to alter civil service institutions in line
with the current fashion in development theory.

3 Straub (2000), for example, concludes with a plea for the development of better theoretical understanding.
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As argued by Smith et al. (1996), identification of reliable dimensions of cultural variation is
necessary to creating a framework that is capable both of integrating diverse attitudinal and
behavioral empirical phenomena and of providing a basis for hypothesis generation. To this end,
researchers have worked diligently to identify major cultural dimensions.* Since Max Weber’s
most famous work, The Protestant Ethic and the Spirit of Capitalism (1958), the impact of culture
on various socio-economic phenomena has been the subject of much research in the social
sciences, and recently there has been a noticeable resurgence of research on the role of culture in
economic anthropology [See Halperin (1994), Appadurai (1996), Wilk (1996), Narotzky (1997),
Douglas and Ney (1998), and Gudeman (1998)]. Since one of the major purposes of this paper is
to examine the statistical relationship between the national culture and environmental
sustainability, we examined many previous studies of quantifying culture and looked for reliabie
measures consistent with the purposes of this paper. Actually, there have been ambitious and
pioneering research projects undertaken to identify cultural dimensions of value and to develop
indices for the dimensions identified; see Hofstede (1980, 1983, and 1991), Schwartz (1990,
1994), Trompenaars and Hampden-Turner (1994), and House et al. (1999).

As mentioned in the previous section, this paper takes as its base Hofstede’s (1980) work.
Hofstede defined national culture as the set of collective beliefs and values that distinguish people
of one nationality from those of another, and identifies four important dimensions of those beliefs
and values:

(1) High versus Low Risk Avoidance (UAI)

(2) Collectivism versus Individualism (IND)

(3) High versus Low Power Distance (PDI)

(4) Masculine versus Feminine (MAS)

These four cultural dimensions have been found effective and are widely accepted in
explaining various socio-economic phenomena in cross-cultural settings. [See Hofstede (1983),
Hofstede and Bond (1984), Hoppe (1990), Kogut and Singh (1988), Shane (1992), and Nakata and
Sivakumar (1996)].5

Environmental Sustainability

The World Commission on Environment and Development (1987), also known as the
Brundtland Commission, defined sustainable development as development that meets the needs of
the present without compromising the ability of future generations to meet their own needs. Since
the 1992 Earth Summit, the objective of much work on environmental policy has been to refine
and make operational this notion of sustainability. In a particularly ambitious effort in this
direction, the Environmental Sustainability Index (ESI) was developed by the joint efforts of
World Economic Forum’s Global Leaders for Tomorrow (GLT) Environmental Task Force, the
Yale Center for Environmental Law and Policy (YCELP), and the Columbia University Center for
International Earth Science Information Network (CIESIN) (Global Leaders of Tomorrow, 2001).
The index rests on a set of 67 underlying variables. These variables are combined into 22
‘indicators’; each indicator reflecting two to six of the variables.® These indicators are then
divided into five core ‘components’ of environmental sustainability:

(1) The actual state of the nation’s environmental system (ESYSTEM)

(2) The amount of environmental stress (ESTRESS)

(3) Human vulnerability (HUMVUL)

(4) Social and institutional capacity to cope with environmental challenges (SOCINT)

4 See, for example, Parsons and Shils (1951), Kluckhohn and Strodtbeck (1961), and McClelland (1950).

5 We do not wish to imply that Hofstede’s approach has been accepted without controversy. Hampden-Tumner and
Trompenaars (1997) and Tayeb (1994), for example, criticize his questionnaire on which the characterization of countries’
cultures rest. And, as the reader will see, the dimensions are more highly correlated than one would like to see. But there
are characterizations for 50 countries available, a practical argument of considerable weight.

S The 22 indicators are calculated by un-weighted averaging of the values of the underlying variables.
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(5) The ability to respond to and join in global stewardship (GLBSTEW).

Finally, the ESI is derived as a composite value based on the above five major components. In
Appendix A, we provide details of the elements, indicators, and five components that comprise the
ESI.

Hypotheses and Data

Background for the Hypotheses

The dimensions of culture identified by Hofstede can be briefly described as follows:

Risk- Avoidance, varying from high to low, represents the degree to which the people in a
society consider themselves threatened by the risks posed by natural and human forces. A high
value implies that the society puts greater effort into trying to reduce these risks than does a
society low on this dimension.

Individualism vs. Collectivism is an attempt to capture the relative importance that people of
a society place on individual as opposed to shared interests. Being on the individualistic end of
this scale implies a reduced tendency to form cooperative ventures within the society.

Power Distance, varying from high to low, is designed to measure how equally or unequally
power is distributed within a society and how readily inequality is accepted. In high Power-
Distance cultures, power is more concentrated and the powerless tend to accept this as a fact of
life.

Masculine vs. Feminine represents the social manifestation of the elements of individual
personality and behavior frequently associated with human gender. In particular, Hofstede
associates the feminine end of the scale with caring for others and for quality of life. He associates
the masculine end with assertiveness in the pursuit of material goals.”

Managing the environment for sustainability is almost always a collective enterprise. Truly,
the task is a collective enterprise in which small benefits accruing to many individuals are
implicitly or explicitly found to outweigh the costs to a small number of polluters or exploiters, in
which arguments about future uncertain outcomes are often used to justify the acceptance of
present sacrifices, and in which the goal is often described as quality of life. The outcome is
expected to be governed by cultural factors. Thus, we consider the following hypotheses:

1. Higher risk-avoidance cultures will exhibit higher levels of environmental sustainability.

2. Highly collectivist cultures will exhibit higher levels of environmental sustainability.

3. Low power-distance cultures will exhibit higher levels of environmental sustainability.

4. More feminine cultures will exhibit higher levels of environmental sustainability.

Two subsidiary and unsurprising hypotheses are offered concerning the roles of the socio-
economic variables per capita income, and educational attainment. The former is measured as per
capita gross national product (GNP), the latter by the percentage of the population aged 20-24 that
is enrolled in post-secondary schools and universities. The hypotheses are:

5. Higher income, with cultural variation controlled for, will be associated with higher

levels of environmental sustainability.®

7 It is tempting to think that masculine and individualistic are close to the same in meaning and similarly for feminine
and collective. As will be seen in the next section, however, the correlation of scores on these dimensions across countries
is not significantly different from zero.

¥ The literature on the Environmental Kuznets Curve (EKC) might seem to suggest a quadratic, rather than monotonic
hypothesis here e.g., Stern (1998). There are two arguments for anticipating a simpler relation. The most important is that
the EKC results are generally found to apply to narrow, regional pollution or exploitation measures such as SO,
concentrations or extent of deforestation. Broader measures tend to be monotonically related to income, and it is hard to
imagine a broader measure than the ESL The second reason is that the standard EKC research does not involve controiling
for cultural descriptors, and these are likely to be related in complex ways to the process generating both income and
environmental outcomes. In these circumstances a simple hypothesis seems safer.
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6. Higher education levels, with cultural variation controlled for, will be associated with
higher levels of environmental sustainability.

Data Sources

In the previous sub-sections, we discussed the dimensions of culture and the environment.
The total number of countries is 43. A brief summary of data sources seems necessary:’

The ESI and its 5 “component” sub indices are taken from the Global Leaders for Tomorrow
Environmental Task Force report by the World Economic Forum (2001).

National Culture dimension data are drawn from the work of Hofstede (1983). We note that
national culture is generally seen as an enduring phenomenon, unlikely to change significantly on
a decadal time scale.

Education and Per Capita Income data come from the World Development Indicators reported
in World Bank, 2001.

Descriptive Statistics

A summary of descriptive statistics describing the data is provided in Table 1. The panel
reports descriptive statistics of the data for all countries based on their level of income and region.

One interesting observation from the descriptive statistics is what appears to be a significant
difference in the mean value of IND based on the level of income and region. First of all, the mean
value of IND for high income countries is by far greater than that of low income countries. Note
that we use the overall mean of all countries as a cut-off point for high versus low income
countries. However, this finding is not really surprising because a strong positive relationship
between IND and National Income (GNP) was already signaled by Hofstede’s previous research
(1983). Furthermore, since the majority of OECD member countries (the most industrialized) are
located in Europe and North American, it is quite conceivable that the mean value of IND of those
countries is higher than in that of other regions.

Another significant difference is observed in the mean value of PDI between these two groups
of countries. Even if the mean value of PDI for the high income countries is significantly lower
than that of low income countries, it also coincides with our expectations given the negative
relationship between PDI and IND noted in Franke et al. (1991).

® We have provided the data in Appendix B.
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Table 1: Descriptive Statistics of the Data

Variables Mean Std. Dev Min Max
[Total Countries]
ESI 5797 114 35.7 80.5
Esystem 55.08 16.8 220 91.2
Rstress 45.98 14.3 100 67.5
Rhumvul 68.20 17.6 26.3 83.0
Socintcap 63.90 18.6 328 92.3
Glbstew 57.69 123 34.1 80.5
GNP 14.73 12.9 04 43.6
EDU 38.65 20.7 4.0 90.0
UAI 67.51 244 8.0 112.0
IND 45.70 26.8 6.0 91.0
PDI 55.28 234 11.0 104.0
MAS 49.00 19.4 5.0 95.0
[High Income Countries]
ESI 65.54 10.4 441 80.5
GNP 26.77 83 149 43.6
EDU 54.75 15.5 34.0 90.0
UAI 55.35 23.2 8.0 94.0
IND 69.40 16.5 20.0 91.0
PDI 37.75 17.2 11.0 74.0
MAS 50.40 24.8 5.0 95.0
[Low Income Countries]
ESI 51.38 7.7 35.7 64.6
GNP 4.26 38 0.4 14.6
EDU 24.65 13.1 4.0 53.0
UAI 78.09 20.5 36.0 112.0
IND 25.09 133 6.0 51.0
PDI 70.52 16.3 35.0 104.0
MAS 47.78 13.5 21.0 73.0
[Region 1: Europe and North America)
ESI 65.02 10.1 44.1 80.5
GNP 24.47 9.0 11.0 436
EDU 53.05 144 340 90.0
UAI 63.63 256 23.0 112.0
IND 66.63 16.4 27.0 91.0
PDI 3942 17.0 11.0 68.0
MAS 46.11 232 5.0 79.0
[Region 2: Other Regions]
ESI 52.38 9.3 35.7 71.3
GNP 7.02 10.1 0.4 382
EDU 27.25 17.7 4.0 80.0
UAI 70.58 23.5 8.0 101.0
IND 29.13 21.2 6.0 90.0
PDI 67.83 20.0 22.0 104.0
MAS 51.29 15.9 21.0 95.0

Notes: UAL Uncertainty Avoidance Index; IND: Individualism-Collectivism Index: PDI: Power Distance Index;
MAS: Masculine-Feminine Index; GNP: GNP per capita; EDU: % of Tertiary Education. The details of the
description of these variables are provided in Appendix A. The classification for high or low income countries is
given as a code in the last column in Appendix B (Income Group: | = high, 2 = low). The classification for
Regions 1 and 2 is provided as a code in Appendix B (Region Code: 1 = Europe and North America, 2 = Other
Regions).
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Data Analysis and Discussion

By way of a first cut, we consider the Pearson product-moment coefficients of correlation
reported for the ESI, the cultural dimensions, income, and education in Table 2. Eight of fifteen
correlation coefficients among the independent variables are statistically significant at the 1%
level or better. Six of these involve cultural dimensions and either income or education. Two are
for relationships between the cultural dimensions themselves (IND/UAI and IND/PDI). Looking
at the correlation coefficients between the ESI and each of six other variables, we find that the
bilateral relationship generally supports the hypotheses described in the previous section. The
signs are mostly as expected. The exception is that the sign of the correlation coefficient between
ESI and UAI is unexpectedly negative, although this relationship is not statistically significant at
the 5% level. This bilateral analysis is limited in the sense that we do not control for the effects of
other variables. However, this preliminary analysis provides evidence that a multicollinearity
problem may not be present.'o

Table 2: Pearson Product Moment Coefficient Correlation

ESI UAI IND PDI MAS GNP EDU
ESI 1.000
UAI -218 1.000
(.080) .
IND 650 -395 1.000
(.000) (.004) .
PDI -.692 245 -.687 1.000
(.000) (.057) (.000) .
MAS -216 .080 035 107 1.000
(.082) (.305) (411) (:248) )
GNP 646 -361 715 -616 .007 1.000
(.000) (.009) (.000) (.000) (.483) .
EDU 719 -226 784 -618 -.029 653 1.000
(.000) (072) (.000) (.000) (.427) (.000)

Notes: UAIL Uncertainty Avoidance Index; IND: Individualism-Collectivism Index ; PDI: Power Distance Index; MAS:
Masculine-Feminine Index ; GNP: GNP per capita, EDU: % of Tertiary Education. The numbers in parentheses indicate p-
values of the t-test on the hypothesis that the correlation coefficient is zero.

We now examine the overall relationships among the five components of the ESI and the four
cultural dimensions, plus income and education measures. To do this, we use canonical correlation
analysis, which is appropriate in examining the overall relationship among two sets of variables.
Concisely, the canonical correlation coefficient is the overall correlation coefficient between two
sets of variables. Table 3 reports values for the canonical correlation coefficients and the canonical
roots. Given two sets of variables, we can have five canonical functions. The first canonical
correlation coefficient, which is the most important figure, has the value of 0.950. The
corresponding canonical root (the square of the coefficient) is 0.903. The coefficient is significant
at the 1% level (p-value < 0.001). This is clear evidence that the two sets of variables are highly
inter-related. The same results are found from the multivariate tests of significance of the
canonical correlations. We report four different test statistics: Wilk’s lambda, Pillai’s criterion,
Hotelling’s trace, and Roy’s greatest characteristic root (GCR). They show that the canonical

Y We also examined the variance inflation factor (VIF) to check for multicollinearity among the explanatory
variables. No significant evidence of multicollinearity was found.
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correlations, taken collectively, are statistically significant at the 1% level (all p-values < 0.001).
These results provide convincing statistical evidence that these two sets of environmental and
socio-cultural variables are highly associated.

Table 3: Measures of Overall Model Fit for Canonical Correlation Analysis

Canonical Canonical Canonical Roots F-statistics p value
Function Correlation
1 .950 .903 4.65 <.001
2 A87 237 1.16 320
3 394 155 1.13 .348
4 341 17 1.27 284
5 .290 084 1.61 214

Multivariate Significance Test

Statistics Value F-statistics p-value
Wilk’s lambda .051 4.65 <.001
Pillai’s Trace 1.496 2.49 0.001
Hotelling-Lawley Trace 9.997 9.94 <.001
Roy’s GCR 9.229 54.13 <.001

Notes: The canonical correlation is defined as the square roots of the eigen-values of the matrix, Syy"'Sy<Sx ' Sy
where S, is the covariance matrix between two sets of variables, i and j, for i,j = x, y; and where x = (x;, ...x), y =
(y1, --.¥q) - There are s = min(p,q) numbers of canonical correlations. Canonical roots are the squares of the canonical
correlation. The F-statistics gives the measure for the significance of succeeding canonical correlations after the
preceding canonical correlations. The F-statistics for each of the multivanate significance tests are given for the
hypothesis of no relationship between two sets of variables (the y’s and the x’s). They test for the overall significance
of the canonical correlations.

Next, we employ multiple regression analysis to investigate the relationship between each of
socio-cultural variables and the overall ESI. The hypotheses previously proposed are tested. The
results are reported in Table 4 in the form of standardized coefficients, corresponding t-statistics.""
The results show that PDI (power distance index) and MAS (masculine-feminine index), and EDU
(Tertiary Education) are significant at the 10% level or lower. In particular, PDI and EDU are
significant at the 5% level, and their signs are as expected. The significant and negative coefficient
on PDI implies that our hypothesis #3 is supported by the data. That is, low-power-distance
cultures tend to have a higher level of environmental sustainability than high-power-distance
cultures. In high power distance cultures, social justice or environmental justice for non-power
holders can be often ignored for the benefits of the power holder, or in the name of efficiency. In
cross-national settings, power holders in certain countries such as dictators and military regimes
earn personal gains by taking the environmental toxins of other countries at the sacrifice of their
own general public. Power holding government elites in many countries have used their positions
to seek rent by deliberately mitigating the environmental policy and implementation Lopez and
Mitra (2000). These kinds of practices that lower environmental conditions can be committed with
less social resistance in high power distance cultures than low power distance cultures, since non-
power holders as well as power holders tend to accept such environmental inequalities as an
inevitable condition necessary to matntain social order.

' We also test for possible heteroskedasticity of an unknown form using White’s LM test (1980). The LM statistic is
given as 1.384 (p-value = 0.258) when the cross-terms of independent variables are used, and it is 0.925 (p-value = 0.535)
when no cross-terms are used. These results indicate that a heteroskedasticity problem does not exist in the regression
model in Table 4.
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Table 4: Regression Result (I)

Dependent variable: Environmental Sustainability Index (ESI)

Standardized

Coefficients t-statistics p-value
UAI 0.037 0.341 0.735
IDV -0.006 -0.030 0.977
PDI 0.308 -2.187** 0.035
MAS -0.176 -1.765% 0.086
GNP 0.218 1.478 0.148
EDU 0.394 2.400%* 0.022

R*= 0.663

Notes: UAI: Uncentainty Avoidance Index; IND: Individualism-Collectivism
Index; PDI: Power Distance Index; MAS: Masculine-Feminine Index; GNP:
GNP per capita; EDU: % of Tertiary Education. * significant at the 10%
level; ** significant at the 5% level.

Another aspect of high power distance culture that can contribute to a negative relationship
with the level of ESI is the fact that the illegal use of power is rarely challenged by the non-power
holder. Any challenges initiated by subordinates against their boss in high power distance culture
can be viewed as disloyal, or a challenge to the authority of the boss. Only vertical-downward
communication or instruction is considered appropriate; power distribution between power holders
and non-power holders discourages subordinates from questioning authority (Cohen and Nelson,
1994). More often than not, catastrophic environmental accidents are the result of pathological
deprivation of morality in the society. Particularly, in high power distance cultures, instructions
from those in charge to cut corners to save money or to improve “efficiency” are accepted and
implemented at the lower level with less resistance or challenges. This type of culture tends to
become more propitious for so called "crimes of obedience,” as described by Kelman and
Hamilton (1989). People seem to assume that superior orders override the moral considerations
that might apply in other situations, freeing them of responsibility for their actions. Unquestioning
obedience to authoritative orders shown by people will be more prominent in high power distance
cultures than lower power distance cultures, and thereby seriously jeopardize environmental
justice and contribute to an increase in unsafe environmental practices.

The other significant culture variable is MAS. Its coefficient is also negative, which implies
that our hypothesis #4 is also supported. Thus, the overall level of the ESI in a feminine culture is
predicted to be higher than in a masculine culture, for equivalent income, education, etc. As
Hofstede (1980) indicates, since feminine cultures emphasizes such values as being more attentive
to the needs of others and pursuing the quality of life, it can be more conducive to a high level of
environmental consciousness and sensitivity, which can eventually lead to higher levels of ESL
When people in masculine cultures reach the crossroads of a decision, their mental programming
provides pressure to favor achieving goals or obtaining material gains, even at the sacrifice of
others well being. This goal oriented masculine culture tends to ignore the environmental risks and
judge them as less problematic. This increases their tendency to negotiate environmental concerns
for more swift achievement of their goals by bypassing the law or cutting corners. Even if we
have to exercise every caution not to confuse this cultural dimension with the characteristics of the
gender, since the profile of feminine culture seems to encompass values that are more typical of
women than of men, eco-feminism can lend us some insight as to how a feminine culture can be
more inclined to be pro-environmental than a masculine culture. Eco-feminism basically claims
that women are closer to nature than men because both eco and feminism sustain life, and both are
colonized and exploited within the male-dominant society. Thus, women can develop more of a
sense of solidarity with nature Jackson (1993). Since people in feminine cultures emphasize values
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as typical female members do, such as caring for others, interdependence and quality of life, as
compared to goal achievement, they tend to care more about public goods including the
environment, which is so vital to the well-being of other members in the society. This kind of
cultural orientation will be undoubtedly more conducive to enhance environmental sensitivities
and help people maintain a higher level of ESIL.

The significant positive coefficient on EDU supports our hypothesis #6. The positive relation
between the level of education and the degree of natural environmental consciousness has been
already corroborated by previous research [see Cotgrove and Duff (1980), Morrison and Dunlap
(1986), Kriesi (1989), and Eckersley (1989)}. This result seems quite sensible because people who
have a higher level of education are more likely to be aware of the complex relationships between
mankind and environment, and understand the long term consequences of environmental actions.
This intellectual capability acquired through education, can lead to a higher level of environmental
sensitivity.

As briefly mentioned before, the coefficients of UAI and IDV are insignificant at the 10%
level [see Table 4]. Further, their signs are different from those in the canonical correlation
analysis. Thus, results in Table 4 indicate that neither hypothesis #1 or #2 is supported by our data.
One further interesting finding is that the coefficient on per capita GNP is insignificant. As noted
above, the notion of looking for a simple linear relationship between per capita income and ESI
may be wrong headed; either (or both) because an Environmental Kuznet Curve (EKC) result
applies rather than a monotonic relation, or because controlling for cultural variation in effect
already controls for income. To test these possibilities, several auxiliary regressions were run, with
the results reported in Table 5.

As a baseline model, we repeat the regression results from Table 4, but this time with un-
standardized coefficients. This is denoted as Model A. To begin with, in Model B, we consider the
regression model that excludes the two significant culture variables, PDI and MAS. Interestingly,
the coefficient of per capita GNP now becomes significant (at the 10% level). Clearly, there is an
interaction effect between income and cultural variables. This may suggest that the significant
income effect of the EKC results reported for cross sections of countries may be mere artifacts,
which appear when significant culture variables are absent. They may exhibit the generally
negative influence of authoritarian regimes that are reflected in income and education levels and
the environment. In Model C, we obtain a similar result; only when we drop two significant
variables: one cultural variable (PDI) and the social variable (EDU), the coefficient of per capita
GNP becomes significant."

Perhaps, the relationship between income and ESI is non-linear, as the EKC literature
suggests. We investigate this possibility by adding the squared term of per capita GNP to Model
A. Results are reported as Model D, and show that the coefficients of both per capita GNP and its
squared term are insignificant, negating the non-linear relationship between income and
environmental conditions. Clearly, the EKC results are not supported, and this finding makes a
sharp contrast from that of Grossman and Krueger (1995)." In Model E, we drop two highly
significant variables, PDI and EDU (as in Model B), but keep the square of GNP. The coefficients
of income and its square term remain insignificant. This result is not changed when two cultural
variables, PDI and MAS, are dropped, though we do not report this regression. Overall, our
findings show that the popular EKC phenomenon can be seen as mere artifacts that may be shown
when the effect of cultural variables is not taken into account. This illustrates the importance of
the role of cultural variables.

2 The common model selection procedures using the adjusted R-square or the Akaike information criterion lead us to
select Model A over Model B or C. The usual F and LR tests (not reported) also indicate that Model A is preferred.

13 However, some caution is warranted because the nature of the data for this research is somewhat different from that
typically used for EKC studies. ESI is a more general data than specific pollutants such as SO,, and the evidence in the
literature is that the broader the measure the more likely that the relation to income will be monotonic.
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Table 5: Regression Results (II)

Dependent Variable: ESI

Variables Model A? Model B Model C Model D Model E
UAI 0.017 0.012 0.051 0.024 0.042
(0.34) (.223) (0.91) (0.45) 0.71)
IDV -0.002 0.037 0.184 0.021 0.144
(-0.03) (0.44) Q71" (0.24) (1.59)
PDI -0.151 -0.156
(-2.18) (-2.23)"
MAS -0.103 -0.143 -0.104 -0.140
(-1.77)* (-2.22)° (-1.76)" (-2.15)"
GNP 0.193 0.254 0.336 -0.199 0.677
(1.48) (1.83) (2.43)" (-0.37) (1.30)
GNP*GNP 0.009 -0.008
(0.74) (-0.68)
EDU 217 0.259 0.253
(2.40) 2.64)" (2.45)"
Constant 59.08 41.39 48.19 58.95 48.45
Adj R 0.607 0.529 0.506 0.602 0.499
AIC 6.926 7.069 7.115 6.957 7.149
R’ 0.663 0.573 0.553 0.668 0.559
F-stat 11.81 12.77 11.77 10.07 9.373
(p-value) (0.00) (0.00) (0.00) (0.00) (0.00)
Log-lik -141.91 -146.98 -147.97 -141.58 -147.71

Notes: t-statistics are given in the parentheses. * Significant at the 10% level and  ** Significant at the 5% level.
* Model A corresponds to the model in Table 4, but the coefficients are not standardized here, where the coefficients
reported in Table 4 are standardized.

Concluding Remarks

It may not be difficult to admit that the private and public institutions of a country will reflect
its culture and that the culture/institutions nexus makes a difference in both economic activities
and the level of environmental sustainability of the nation state. Nonetheless, the significance of
cultural variables has not been seriously considered in the literature. Cultures are not surface
garments to be discarded when they seem to be of questionable usefulness in relation to widely
desired ends. In this regard, in this present paper, we have explored the statistical link of cultural
factors with the environmental performance.

Our exploration has uncovered a clear statistical link, at least for the sample of 43 countries,
between two dimensions of national culture and environmental sustainability measured at the
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national level by the ESI Specifically, we find that both power distance and masculinity are
significantly negatively related to the ESI, while education is positively related. As an illustration
of the important role of cultural variables, we demonstrated that the popular Environmental
Kuznets Curve (EKC) phenomenon can be seen as a mere artifact which can occur in the absence
of cultural variables: there is no significant relationship between per capita income and the ESI
when the significant culture variables are included, though there is a positive relation when they
are excluded. Our findings also imply that the environmental performance of a country depends on
various economic activities such as international trade and foreign direct investment, but it also
depends on socio-cultural traits of the nation sate. Particularly, the inter-relationship may be
inferred from the perspective of the restorative capability for the degraded environment and their
ability to respond to environmental challenges.
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Appendix A. Environmental Sustainability Index Building Blocks

Components Indicators Underlying Variables
Environmental Air quality S02, NO2, TSP concentration
Systems Water Quality Internal renewable water/cap, water inflow/cap
(ESYSTEM) Water quantity Dissolved oxygen, phosphorus concentration, suspended solids,
electrical conductivity
Biodiversity % of mammals threatened, % of breeding bird threatened
Terrestrial Severity of human induced soil degradation
Systems % of land area affected by human activities
Stresses Air NOx emissions/ populated land area; SO2 emissions/populated
(ESTRESS)  Pollution land area; VOCs emissions/populated land area; Coal
consumption/populated land area; Vehicles/populated land area
Water Stresses Fertilizer consumption/ hectare of arable land; Pesticide use/ hectare

of crop land; Industrial organic pollutants/ available fresh water
% of country’s territory under severe water stress

Eco-system Stress % change in forest cover 1990-1995
% of country’s territory in acidification exceedence

Waste Consumption Consumption pressure/cap

Pressure Radioactive waste

Population Total fertility rate

Pressure % change in projected population between 2000 and 2050
Human Basic Population Daily per capita calorie supply as a % of total requirements
Vulnerability % of population with access to improved drinking-water supply
(HUMVUL) Environmental Child death rate from respiratory diseases

Health Death rate from intestinal infectious diseases

Under-5 mortality rate

Social and Science/Technology R&D scientists and engineers per million population
Institutional Expenditure for R&D as a percentage of GNP
Capacity Scientific and technical article per million population
(SOCINT) Capacity for IUCN member organizations per million population

Debate Civil and political liberties

Regulation and Stringency and consistency of environmental regulations

Management Degree to which environmental regulations promote innovation

Percentage of land area under protected status
Number of sectoral EIA guidelines
Private Sector No. of ISO 14001 certified companies per million dollars GDP; Dow
Responsiveness Jones Sustainability Group Index membership; Average Innovest
EcoValue 21 rating of firms; World Business Council for Sustainable
Development members; Levels of environmental competitiveness

Environmental Availability of sustainable development info. at the national level
Information Environmental strategies and action plans
Number of ESI variables missing from selected data sets
Eco-Efficiency Energy efficiency (total energy consumption per unit GDP)
Renewable energy prod. as a % of total energy consumption
Public Choice Price of premium gasoline
Distortions Subsidies for energy or materials usage & Corruption
Global International No. of memberships in environmental intergovernmental orgs.
Stewardship  Commitment Percentage of CITIES reporting requirements met
(GLBSTEW) Levels of participation in the Vienna Convention/Montreal Prot.
Compliance with the environmental agreements
Global-Scale Montreal Protocol Multilateral Fund participation
Funding/Participation Global Environmental Facility participation
Protecting FSC accredited forest area as a % of total forest area
International Ecological footprint “deficit”
Commons CO2 emissions (total times per capita); Historic cumulative CO2

Emissions; CFC consumption (total times per capita)
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