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Abstract: This paper establishes economic complexity as a powerful predictor of environmental
attitudes. While the economic complexity index (ECI) has been associated with a series of economic
outcomes, yet there has not been a link in the literature between ECI and environmental attitudes.
This research pushes forward the hypothesis that economic complexity shapes cultural values and
beliefs. The research method used is a multilevel empirical analysis that associates aggregate values of
the ECI, at the country level, with individual responses related to attitudes towards the environment.
Our findings suggest that a marginal increase of the ECI, increases by 0.191 the probability to be
a member of environmental organisations and an increase by 0.259 in the probability to engage in
voluntary work for the environment. To further reinforce our findings by ensuring identification we
replicate the benchmark analysis using as a proxy of a country’s level of economic complexity, the
average ECI of the neighbouring countries (weighted by population and/or volume of trade). With
a similar intention, i.e., to mitigate endogeneity concerns as well as to further frame our findings
as “the cultural implications of ECI” we replicate our analysis with a sample of second generation
immigrants. The immigrant analysis, suggests that the level of economic complexity of the parents’
country of origin, has a long-lasting effect on second generation immigrants” attitudes related to the
environment. Because humankind’s attitudes and actions are of key importance for a sustainable
future, a better understanding as to what drives environmental attitudes appears critical both for
researchers and policy makers.

Keywords: economic complexity; environmental culture; multilevel analysis; migration

1. Introduction

There has seemingly never been a better time in terms of environmentalism, framed
as environmentally friendly attitudes by citizens who increasingly join environmental
causes and embrace sustainability (some papers on sustainability in this journal include
Zimon et al. [1], Fonseca et al. [2], Fonseca et al. [3]). Yet, explaining what determines this
environmental culture is not fully unveiled and remains controversial. In this research, we
explore the link between environmental culture and economic complexity. In particular,
we study how and when the capabilities required to produce sophisticated goods have
lasting implications on the attitudes of individuals towards the environment. While the
existing literature has explored various economic determinants of culture, to the best of our
knowledge, this is the first work that estimates the implications of economic complexity
on shaping cultural traits. These traits are essential as they have an impact on reinforcing
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social and environmental sustainability. Not only; unveiling the sources of heterogeneity
in environmental culture is critical for reaching global environmental agreements across
different nation states.

The hypothesis we test is whether the amount of knowledge that is embedded in the
productive structure of an economy has a long lasting impact on the formation of cultural
traits related to the environment. This approach would fall into the broader literature that
explores the economic determinants of culture, and would add a novel element, i.e., that of
economic complexity. Why shall economic complexity affect environmentalism? It is our
content that several mechanisms are in place. First and foremost, elevated awareness about
the negative effects of consumption on the environment. Individuals who possess a high
level of human capital to produce sophisticated products populate countries with high
levels of economic complexity, hence they are aware of the impact that consumption and
production have on the environment. Consumers that are more aware are also more green
persuaded consumers who display environmentalism. Secondly, perceived responsibility
for the harm caused: individuals living in complex countries know that sophisticated
goods are not necessarily goods with a clean environmental footprint neither in production,
neither in consumption, nor in transportation. Quite on the contrary, as shown in the
literature discussed in Section 2 below, countries with high ECI tend to be more air-polluted
than countries with low ECI. For this reason, people living in complex countries, may react
to the pollution they feel responsible for, by acting for the environment. Third, exposure to
environmental campaigns and the green pride. Complex countries are the countries where
knowledge is not only accumulated but also diffused. In particular, in these countries there
exist extensive environmental campaigns sensitizing consumers about the production and
transport, as main sources of pollution. “Buy local campaigns” are very strong and have
changed the social norms about the environment [4]. In these countries, green consumers
become socially worthy citizens when external motivation is the main driver of a green
action. They show a kind of “green pride” when preferring an environmentally friendly
product over an ordinary variant [5], thereby obtaining a reputational payoff [6]. In other
words, being environmentalist is a cherished social value, while being brown may yield
a social penalty. While in each of these three potential mechanisms there are different
underlying forces, awareness is their common element. In trying to empirically establish
our mechanism, we will use measure that implicitly capture the environmental awareness
of individuals.

The empirical analysis is designed to test our main and other related hypotheses in three
layers of analysis (Figure A1 in the Appendix A illustrates our main hypothesis, data and
identification strategies). In the first specification, we associate each native individual with
the level of ECI at his country of residence (which in this sample coincides with the origin
country). Thus, the ECI is our main explanatory variable and we hypothesize that it has a
long-lasting effect on individual environmentalist attitudes. The analysis is conducted using a
multi-level model that brings together individual level data with country aggregate data. We
further control for country and survey round fixed effects, time varying country level controls
that may also affect cultural attitudes such as income per capita or the volume of trade, as well
as for a wide range of individual level controls. To mitigate reverse causality issues, though
this is more difficult in a multi-level model (and would operate via an anticipation effect), we
associate each individual with past ECI values.

In the second specification, we replicate the analysis of the first specification using as
the main explanatory variable the average level of ECI of contiguous countries. As such
we can further mitigate endogeneity concerns associated with potential co-founders in a
country that determine both individual attitudes and the ECI simultaneously. We use three
measures for the ECI of neighbouring countries. First, we simply take the average of all
neighbouring countries, while in the other cases we introduce two types of weights to built
the matrix of contiguous countries for each country in the sample. In particular, we use
the volume of trade as well as the population size of neighbouring countries to weight
their entry in the ECL In all three specifications, our results remain unchanged. In the third
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specification, we further work to establish a causal effect by using the epidemiological
approach. Therefore we exploit a sample of immigrants (second generation) and we
associate each immigrant with the level of ECI at the origin country of his father, while
controlling for the above set of controls as well as host country fixed effects. As such,
we exploit the within immigrant variation in a host country, i.e., how experiences from
a society that has the capabilities of producing and exporting sophisticated products at
the origin country have impacted the cultural attitudes of second generation immigrants
whose parents had moved to a different host country. Beyond identification, this approach
is crucial in nailing down the element of culture as conveyed by home country ECI to host
country attitudes of the immigrant. Last, by exploiting the group of second-generation
immigrants we can explore the persistence of this effect and the transmission mechanisms.

In all three specifications, our main result points to a positive relationship between eco-
nomic complexity and environmentalism: higher ECI is linked to higher environmentalism
of individuals expressed in several dimensions explored (i.e., participation in environ-
mental associations or movements, willingness to buy greener goods, willingness to pay
for more expensive greener goods). Hence, we argue that the pronounced differences in
attitudes towards the environment between countries (e.g., Sweden and Greece) can be
partly traced to differences in their productive capabilities. As such, exploring the interplay
between these elements and using causal inference techniques we show that the ‘product
space’ conditions the development of specific attributes of culture.

Having established the effect of economic complexity on environmentalism we then
move to empirically exploring the mechanism beyond this reduced form effect. Having
framed our hypothesized mechanism as awareness driven by a series of factors (human
capital, pollution) we test this mechanism directly by interacting the ECI with three indi-
vidual measures of awareness. These measures reflect how serious individuals find the
issues of: (i) global warming or the greenhouse effect; (ii) loss of plants or animal species;
and (iii) pollution of rivers, lakes and oceans. Overall, we find that the positive effect of
economic complexity on environmentalism, is mitigated the less environmentally-aware
individuals are.

Robustness is shown with respect to the method of estimation leaving the results
invariant when we use probit estimation and when we introduce double clustering of
standard errors along the country and survey round dimensions.

Last, we present a discussion of interesting dimensions of heterogeneity as well as to
the role of government. While economic complexity impacts very similarly and positively
the environmentalism of men and women, young individuals of age inferior to 25 years are
much more “greener” than those of age exceeding 65 years. As to government intervention,
individuals seem to believe that while coordinated action is needed to battle environmental
issues, they are at the same time less in favor of actual government intervention and they
are always in favor of higher growth if they have to choose between the two. The suggested
environmentalism thus seems to be driven by an intrinsic motive expressed primarily
in voluntary participation and exploiting the forces of the market having embedded
environmentalism, such as e.g., paying more for environment-friendly goods, etc.

Our findings have two main implications. First, we identify a novel channel that
impacts environmental culture. Unveiling what determines positive attitudes towards the
environment is crucial for the protection of the environment and the development of a
new set of tools different than the standard measures for environmental protection. We
also get a very clear picture as to what type of state intervention is needed, i.e., a policy
that encourages participation without hurting the market at the same time. Second, our
research points to the relevance of economic drivers on culture. In view of only partly
successive international environmental agreements, understanding the driving forces
behind environmentalism informs the discussion of which environmental agreements are
feasible. It is our contend that the paper has real implications, because it quantifies precisely
the size of the effect of economic complexity on concrete environmental attitudes such as
participation in environmental organization or voluntary work for the environment. The
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mechanism behind these results is consumers’ environmental awareness. Accordingly,
the results of our paper are useful to estimate the effects of policies aiming to increase
environmental awareness.

The paper is set out as follows. In the next section, we present the related strands of
literature. Section 2 presents the data sets and the empirical strategy. Section 3 is dedicated
to the results of the paper. We provide some discussions in Section 5. Finally, Section 6
concludes.

2. Literature Review

Our research complements a growing body of economic literature on the economic drivers
of culture by pushing forward the hypothesis that economic complexity shapes attitudes.
Accordingly, we contribute to two strands of literature, the first on the economic determinants
of culture, and the second is literature investigating the effects of economic complexity.

Economists define culture using economic primitives such as preferences. Preferences
include for instance time preference, risk preference, altruism, positive and negative reciprocity,
trust, religiosity. Preferences combine into cultural norms defining female labour force
participation, living arrangements or fertility [7-9]. Do preferences vary across countries and
time? Cultural norms vary considerably across countries, as shown in the GPS survey with 76
countries that represent approximately 90 % of the world population [10]. As concerns time
variations, for decades economists hypothesized that preferences were endogenously given
and unchanged in time. Such a view is consistent with a very slow moving evolution of culture
arguing that norms are deeply rooted in the country and show high inertia. Nonetheless,
several studies, as shown below, document that preferences and thus cultural norms change
quickly in response to changes in economic opportunities.

Gruber and Hungerman [11] find that changes in shopping hours had a large impact
on church attendance and conclude that this validates economic models of religiosity
that highlight the importance of economic influences, such as the opportunity cost of
church-going for religious participation.

Individualism, the role of merit, and trust evolve quickly in an experiment setting [12].
More specifically, receiving property rights changes the beliefs that people hold because
property rights may affect the incentives people have for self-manipulation of beliefs.
Repeatedly, Earle et al. [13] find that receiving and retaining property in voucher privatiza-
tions is associated with support for market reforms.

Luttmer and Singhal [14] bring evidence that preferences for redistribution of immi-
grants in Europe tend to reflect those of their countries of origin. The intuition behind this
hypothesis is that these preferences are intergenerationally transmitted from parents to
children a la Bisin and Verdier. Preferences for distribution do change over time as shown
in Alesina and Fuchs-Schiindeln [15], who focus on German reunification and find that
preferences concerning redistribution differ between East and West and that East Germans’
preferences converge towards those of West Germans after unification.

Giuliano and Spilimbergo [16] point the economic driver of time changes of these
preferences. They explore the effects of an economic recession on various social norms
finding that macroeconomic condition long-lastly affect preferences for redistribution.
Indeed, individuals who went through a recession when young, hold beliefs that put luck
as central in success in life. Not only, these individuals support redistribution and vote for
left-wing parties. The effect of recessions on beliefs is long-lasting.

Another cultural trait, critically related to economic outcomes is trust, which has
become one of the key concepts in social sciences. Scholars have argued that trust plays a
crucial role in various outcomes such as economic growth [17,18], financial growth [19],
voting attitudes [20] or labour market institutions [21]. In addition, prior literature provides
individual-level and macro level evidence that the level of income is a driver of trust since
trust is associated with higher income (see, among others, Alesina and Ferrara [22] and
Algan and Cahuc [18]).
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We contribute a novel factor in this literatture, i.e., we advance economic complexity
as a driver of cultural attitudes associated with the environment.

Turning to the literature on economic complexity, the methodology of ECI has been
initiated in Hidalgo et al. [23] and hidalgo and Hausmann [24] where the authors introduce
the analytical tool for economic complexity i.e., the network representation of the products
traded internationally (the so-called ‘product space’). It is showed that product relatedness
explains the way countries change their specialization patterns over time: countries that
specialize in the production of one product can also produce other related products. High
income products are located in the highly connected core of the international trade network
while exported products associated with lower income countries are lying in the periphery
of the network. Poorer countries are constrained by the structure of the ‘product space’ in
moving to a better position (i.e., towards the core of the network) and developing more
competitive exports. On the other hand, moving their production into nearby products
is an effective strategy for richer countries because these products require production
capabilities that are already embedded in their economies. In other words, the ‘product
space’ depicts the product affinity and reflects the similarities in the capabilities required to
develop a particular product. In turn, the probability that a country will be able to export
this product with relative comparative advantage is conditioned by its (network) distance
from the products that the country has been exporting already. As the products produced
and exported by a country become more complex i.e., as the network becomes more dense,
the country upgrades in the development process towards to more industrialized sectors.

Based on the above, Simoes and Hidalgo [25] introduced the Economic Complexity
Observatory (ECO), which is a tool that can be used to visualize high volumes of highly
dissagregated trade data with the objective to help decision making in an industrial policy
setting through the better understanding of big data on trade and improved information
readily available to policy makers.

The ECO tool mobilized a new strand of literature on the relationship of economic
complexity with various socio-economic variables such as economic growth [24,26-28],
income inequality [29,30], human development [31], foreign direct investment [32], labor
market [33], labor share [34], the internet [35], intelligence [36], social tolerance towards
homosexuality [37], spatial concentration of economic activities [38]. The ECI is a bet-
ter predictor of income per capita compared to commonly adopted predictors such as
institutions, human capital, competitiveness and governance and this has attracted the
attention of both researchers and policy makers [39]. Alternative measures for capturing
the countries’ production capabilities have been proposed such as the ‘fitness index” [40]
and different strategies for measuring relatedness have been adopted looking e.g., at patent
citations [41-43], the strength of input-output linkages and the flow of workers between
industries/firms [44—47]. Mealy and Teytelboym [39] develop a new measure of green
production capabilities across countries by constructing a new dataset of traded products
with environmental benefits. This measure predicts future green exports and has important
policy implications for green growth.

Some other works implementing or inspired by the economic complexity methodology
and/or studying the role of economic complexity to environmental outcomes and the green
economy are the following.

Fankhauser et al. [48] combine patent data with international trade and output data
in analyzing the ‘green competitiveness’ of countries. For the period 2005-2007 and with
eight countries included in the dataset (China, Germany, France, Italy, Japan, South Korea,
UK and the US) they show that Japan and Germany are better placed to benefit from the
green economy, while e.g., Italy could fall behind.

Hamwey et al. [49] build on the economic complexity methodology and propose a
‘green product space” of nations that maps the export strengths of countries for a specified
set of green products. Results for Brazil are shown as an illustrative example and the au-
thors argue that the ‘green product space’” methodology could be useful input to industrial
policy formulation in supporting emerging green sectors.
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The economic complexity methodology is also implemented in Fraccascia et al. [50].
The authors develop the ‘max proximity” measure which is an alternative measure of
relatedness and show—for 141 countries and 41 green products—that the green products
with the highest potential for growth among all green products exported by a country are
those that tend to be more related to the products the country exports with high relative
comparative advantage.

Despite its potential importance, the relevant strand of the literature on the relationship
between economic complexity and the environment remains relatively limited and only a
few papers identify the ECI as a predictor of environmental outcomes and performance.
Can and Gozgor [51] consider the effects of the energy consumption and the ECI on CO,
emissions in France and show that higher economic complexity suppresses the level of
CO; emissions in the long run.

The long-term relationship between economic complexity, energy consumption struc-
ture, and greenhouse gas emission is also examined in Neagu and Teodoru [52] for a panel
of EU countries and for the period 1995-2016. The paper shows that economic complex-
ity is positively associated with greenhouse gas emissions and suggests a higher risk of
pollution as the economic complexity grows and as the energy balance inclines in favor of
non-renewable energy consumption.

Dogan et al. [53] investigate the effect of economic complexity on CO, emissions for
55 countries over the period 1971-2014 and find that economic complexity increases the
environmental degradation in lower and higher middle-income countries. Similarly, a
panel analysis of 25 European Union countries from 1995 to 2017 in Neagu [54] shows an
inverted U-shaped relationship between the ECI and CO, emissions. The Environmental
Kuznets Curve (EKC) hypothesis for ECI and CO, emissions is also validated in Chu [55]
with data for 118 countries and for the period 2002-2014.

In addition, Lapatinas et al. [56] show that the ECI has a positive relationship with the
environmental performance of countries as measured by the Environmental Performance
Index in 88 countries for the period 2002-2012. However, the paper finds evidence of a
negative effect of economic complexity on air quality i.e., exposure to PM2.5 and CO,
emissions increases. The authors also build two product-level indicators that associate
the products to the average level of environmental performance and CO; emissions in the
countries that export them. These indicators could be informative tools for reallocation poli-
cies towards activities/sectors that are associated with better environmental performance
and lower air pollution.

To the best of our knowledge, our paper is the first to combine the two strands of
literature cited above. In particular, we explore the impact of economic complexity on
culture, exemplified here by the environmental attitudes.

Last, undoubtedly, we shed light to the environmental literature that studies environ-
mental attitudes. Prior literature on this topic reaches contrasting results. Inglehart [57]
argues that citizens of developed economies hold more friendly attitudes towards the
environment because in these societies there has been a shift from materialistic to post-
materialistic values. By contrast, Dunlap and Mertig [58] show that environmental concern
is even higher in poorer nations. To the best of our knowledge, the only prior research
on the intergenerational transmission of environmental culture is Litina et al. [59]. We
complement this literature by bringing a new component into the discussion. Economic
complexity does closely predicts growth but still it captures unexplored aspects related
to the knowledge embodied in a certain economy. This feature turns out to matter for
environmental attitudes.

3. Data and Empirical Strategy

In this section, we estimate the impact of economic complexity on environmental
attitudes combining several sources of data. We first describe all sources of data used for
our empirical analysis and then we discuss the empirical strategy.
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3.1. Data
Environmental Attitudes and Individual Controls

Our main source of individual data is the integrated version of the European Values
Study (EVS) and the World Value Survey (WVS). The EVS is one of the most comprehensive
databases on the evolution of values. It's a long-running survey (every nine years since
1981) and covers the largest number of European countries. The 5th survey wave, launched
in September 2017, concerns 38 European countries. The WVS consists of nationally
representative surveys conducted in almost 100 countries which contain almost 90 percent
of the world’s population, using a common questionnaire. The WVS includes very poor
to very rich countries, in all of the world’s major cultural zones. In this paper, we use the
integrated EVS-WVS (EWVS) dataset which covers more than 110 countries/regions from
1981 to 2019.

Both surveys offer a rich set of questions to measure various environmental attitudes.
We use all waves in our benchmark multilevel analysis to establish the link between
economic complexity and environmentalism. Similarly, we use all waves in the second
specifications of neighbouring countries. Finally, we restrict our analysis on the 2008 wave
of the EVS in the migrants specification as this is the only survey with information on
first- and second generation immigrants as well as the origin country of their parents. As
there are several missing values across different questions, the sample of countries differs
from one specification to the other and may even vary across different questions in each
specification. Our multilevel approach allows us to eliminate unobservables associated
with each country that remain constant over time by controlling for country fixed effects.

We are particularly interested in the proxies of environmental culture proxied by a
range of questions on the EWVS dataset. In the benchmark analysis, we focus on questions
directly related to attitudes, namely whether an individual is “a member of an association
or movement for the conversation of environment”; whether an individual would do
“Voluntary work for the environment”; and finally whether “someone is an active member
of an environmental organization”. In all three cases, the answers are expressed in a
“no” (0) and “yes” (1) format. Thus higher values indicate participation in environmental
organizations.

As to the second type of questions, they entail attitudes that have a hypothetical pecu-
niary element, i.e., whether individuals are willing to give part of their income to improve
the environment (higher values imply disagreement with this statement), whether they are
willing to buy things at a price that is 20% higher if this helped protect the environment
(higher values imply disagreement with this statement) and whether individuals choose
products that are better for the environment (“no” takes the value 0 and “yes” takes the
value 1). Summary statistics for these variables are presented in Table 1.

Economic Complexity Index

We combine the above individual databases with the ECI. The ECI quantifies the
network representation of the relatedness and proximity between products traded inter-
nationally. It does so by constituting a network connecting countries to the products they
export [23,24]. When a country exports with relative comparative advantage a product
that is located at the core of the network (“product space’), many other products in the
core can also be exported with the same production capabilities. On the other hand, for
goods lying in the periphery of the network, a different set of skills and knowledge may
be required. Higher ECI values are assigned to countries that export products located at
the core of the “product space’ i.e., products that require specialized skills and know-how
such as electronics, machinery and chemicals, while for countries that export products
located in the network’s periphery, such as agricultural and textiles, the economic com-
plexity methodology appoints lower values. See Figure 1 in Hidalgo et al. [23] for the
network representation of the product space for 775 SITC-4 product classes exported in the
1998-2000 period.
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Table 1. Description of the variables and summary statistics.

Variable Description Source Obs Mean Std. Dev.  Min Max
Micro-variables
Age Age WVS-EVS 166,884  41.460 16.250 15 99
Sex Sex WVS-EVS 166,884 0.514 0.500 0 (male) 1 (female)
Education Education WVS-EVS 166,884  4.723 2.203 1 (elementary) 8 (higher)
Income Income scale WVS-EVS 166,884  4.673 2.316 10
1(\jAember Ef“" Member: Belong to conservation, the environment, ecology, animal rights WVS-EVS 56,950 0.060 0.237 0 (no) 1 (yes)

onservasion
Voluntary Env. Work Voluntary work: Unpaid work environment, conservation, animal rights WEVS 55,651 0.039 0.193 0 (no) 1 (yes)
gfgr;lﬁiezrair;‘; Active/Inactive membership of environmental organization WVS-EVS 166,884  0.144 0.443 0 (not a member) 2 (active member)
Willing. to Pay Would give part of my income for the environment WVS-EVS 104,727  2.256 0.873 1 (strongly agree) 4 (strongly disagree)
Buy Expensive Would buy things at a 20% higher price if it helped to protect environment WVS-EVS 42,165 2.519 0.868 1 (strongly agree) 4 (strongly disagree)
Buy Eco Environmental action: chosen products that are better for environment WVS-EVS 36,002 0.467 0.499 0 (no) 1 (yes)
Ig;c?l\lﬁ’fir(l)rr?em Reduce Government should reduce environmental pollution WVS-EVS 105,005  2.000 0.903 1 (strongly agree) 4 (strongly disagree)
gr?sﬁg;lgl};?f ntvs. Combating unemployment, we have to accept environmental problems WVS-EVS 4.723 2.392 1.081 1 (strongly agree) 4 (strongly disagree)
Solving Env. Problems Environmental problems can be solved without any international agreements to .
Alone & handle them P Y & WVS-EVS 37,492 2.423 0.975 1 (strongly agree) 4 (strongly disagree)
Global Warm. Environmental problems in the world: Global warming or the greenhouse effect. WVS-EVS 42,884 1.531 0.728 1 (very serious) 4 (not serious)
Loss Animals/Plants Eir:)\g;‘?:lg}f;tal problems in the world: Loss of plant or animal species or WVS-EVS 44,042 1.591 0.751 1 (very serious) 4 (not serious)
Pollution Environmental problems in the world: Pollution of rivers, lakes and oceans. WVS-EVS 44,679 1.420 0.677 1 (very serious) 4 (not serious)
gr;(\),‘l:z(t);l ment vs. Protecting environment vs. Economic growth WVS-EVS 191,085  1.450 0.497 1 (environment) 2 (growth)
Macro-variables
ECI Improved economic complexity index OEC 166,884  0.431 0.730 —1.929 1.625
GDPpc (log) GDP per capita (constant 2010 US$) World Bank 166,884  9.435 0.929 7.164 11.715
Openness Sum of exports and imports of goods and services (% GDP) World Bank 166,884  75.209 57.459 19.053 404.97
CO, CO;, emissions (in million kt) World Bank 166,884  0.569 1.288 0.002 7.854
ECI(n0) Average ECI of neighbours own calculations 166,580  0.229 0.691 —1.804 1.439
ECI(nl1) Average ECI of neighbours weighted by trade own calculations 165,537  0.262 0.676 —1.804 1.438
ECI(n2) Average ECI of neighbours weighted by population own calculations 166,580  0.365 0.754 —1.804 1.456
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Economic complexity is, in simple terms, the diversity, the number and the ubiquity
of products that a country exports. A country’s export structure captures the knowl-
edge and know-how embodied in its population and informs us about the ability of its
people to create tangible instantiations of the objects conceived in their minds [60]. It
measures the knowledge intensity of an economy. We measure the economic complex-
ity of countries using the improved ECI. Albeaik et al. [61] find that it outperforms the
original ECI in predicting future economic growth at both short and long-run scales. The
improved ECI quantifies the diversity and sophistication of a country’s export structure
corrected by how difficult it is to export each product and by the size of the country’s export
economy. It is computed by applying simple linear algebra techniques on international
trade data from MIT’s Observatory of Economic Complexity and quantifies the knowl-
edge intensity of economies endogenously (from the data), recognizing that institutions,
knowledge and technology are prerequisites for economic growth (see the methodology in
Albeaik et al. [61]). The ECI is freely available from MIT’s Observatory of Economic
Complexity (http://atlas.media.mit.edu).

Country Level Controls

As for additional time-varying, country level controls, we use data from the World
Bank to capture important country-level characteristics that may as well be associated with
environmentalism, such as the stage of development captured by income per capita and
economic openness as measured by the net volume of trade. The latter measure is also quite
important given the nature of the ECI index. Summary statistics for the macroeconomic
variables are also displayed in Table 1. As the number of observations changes across
specifications, we report based on the estimations of the variable that yield the maximum
number of observations (i.e., Column 3 of Table 2).

Table 2. Voluntary participation related to the environment.

@ (2 3)

Member Env. Conservation Voluntary Env. Work Member Env. Organization
ECI 0.160 *** 0.180 *** 0.074 *
(0.011) (0.010) (0.035)
GDPpc —0.248 *** —0.251 *** —0.026
(0.012) (0.010) (0.035)
Openness —0.005 *** —0.004 *** 0.001
(0.000) (0.000) (0.001)
Female —0.004 —0.008 ** —0.016 ***
(0.003) (0.003) (0.004)
Indiv. controls Yes Yes Yes
Country FE Yes Yes Yes
Year FE Yes Yes Yes
N 56,950 55,651 166,884
Adj. R-sq 0.099 0.081 0.074

Notes: Dependent variables: (Member Env. Conservation) Being a member to a conservation related to the environment: 1 denotes yes;
(Voluntary Env. Work) Voluntary work related to the environment: 1 denotes yes; (Member Env. Organization) Member of an environmental
organization: higher values denote active member. Individual controls include: age, age squared, income, education. Robust (clustered)
standard errors in parentheses. * p < 0.10, ** p < 0.05, ** p < 0.01.

3.2. Empirical Strategy

Our empirical strategy unfolds in three layers. We first use a multilevel analysis to
estimate the average effect of economic complexity on various dimensions of environmen-
talism. This approach allows to combine individual and country-level controls so as to
exploit individual and country variations. While this type of analysis is very useful in
estimating the aggregate effect of economic complexity on individual outcomes, yet this
approach is susceptible to endogeneity concerns. We attempt to suppress reverse causality
by using lagged values of the ECI, yet this does not resolve concerns about unobservables.
We then further mitigate endogeneity concerns by using in the place of ECI, the measure
of the neighbours” ECI (simple mean, weighted by population, weighted by volume of
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trade). Last, to reinforce the cultural aspect of our analysis, we replicate our analysis using
a sample of second generation immigrants, who are associated with the ECI of their parents’
origin country. In all three specifications we get the same result: economic complexity is a
driver of environmental-friendly attitudes.

3.2.1. Multilevel Analysis

In our benchmark specification, we make use of a multilevel model in order to explain
individual as well as country-level differences. In particular, we use the individual data
from EWVS to capture a rich set of individual characteristics affecting environmentalism
such as gender, age and age squared, the level of income as well as the level of education.
However, restriction to the individual level leaves out important determinants such as
the level of income and openness to trade. For this reason, we combine the individual
data with country-level controls. This multilevel analysis shows that both cross-country
controls as well as individual characteristics matter to define environmental attitudes, yet
the economic complexity has a persistent effect on shaping them.

The multilevel model estimate the following specification:

Eict = a0 + 01 EClet + ap X; + a3Ce + a4 FEc + a5Rt + €4 1)

where, E; is an index of the level of environmentalism (any of the six variables mentioned
above) of individual i, residing in country ¢, who participated in the tth EWVS round.
ECI represents the level of ECI at the country level at time ¢ (lagged values). We take
into account the individual characteristics by applying the appropriate controls X; such
as age, age squared, gender, education and income level. C. is the vector of additional
country-level controls such as GDP per capita as a measure of development, and volume
of trade as a proxy for openness. FE. is a vector of country fixed effects that controls for all
time invariant unobserved heterogeneity at the country level. R; is a vector of EWVS fixed
effects aimed to capture round specific shocks that could affect individual responses. €;; is
the error term. We estimate robust standard errors, clustered at the country level, in all our
regressions.

It is also essential to note that while our outcome variables are either binary or ordered
variables, yet in our benchmark specifications we conduct OLS regressions, that allows us
to meaningfully introduce our country and year fixed effects. Yet, to allow for a more clear
interpretation of the results we also present probit estimations in the robustness section
that allows us to report marginal effects and to more meaningfully interpret our findings.

3.2.2. The Economic Complexity of Neighbouring Countries

Endogeneity issues may arise for ECI; in Equation (1). The economic complexity
and attitudes are persistent institutions, namely past ECI levels may affect the current
attitudes. Moreover, attitudes and economic complexity maybe both driven by deeper
values persisting in a country. Finally, there may also exist an omitted variables bias if
unobserved factors impact economic complexity in country ¢ and the environmentalism
of people living there. To mitigate these concerns, we perform two refinements to our
benchmark specification. In this subsection, we focus on the economic complexity of
neighbouring countries.

In this specification, rather than associating to every individual the ECI of the country
of origin ¢, we associate to each respondent a weighted ECI of neighbouring countries
so as to explain their degree of environmentalism. This strategy allows to partly offset
any co-founding factor that determines the ECI as well as the environmental attitudes in
country c. Of course, co-founding factors with neighbouring countries may still exist, but
they shall be of second order and not-systematically related to our outcomes.

In particular, we estimate the following equation

Eict = «g + 01 ECI(n)t + apX; + a3Cc + a4 FEc + as5R; + €y ()
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where ECI(n);; (n = 0,1,2) represents the weighted ECI of country ¢’s neighbouring
countries at time t (lagged values), whereas all other variables keep the same definition as
in Equation (1). We explore three different definitions of ECI (1) by using different weigh-
ing vectors for each neighbouring country. In particular, we first do not weight indexes but
simply take an average (ECI(n0)); then, we weight ECI of neighbouring countries by using
trade flows (ECI(n1)). These weights seem appealing because they accurately capture the
links between degrees of complexity of neighbouring countries without necessarily affect-
ing the link between attitudes of people living in neighbouring countries. And finally, we
use as weights the vector of populations (ECI(n2)). Likewise, being population size a good
predictor of growth and ECI, considering these weights improves the relationship between
the ECI of country ¢ and the level of economic complexity of its neighbouring countries. As
shown in Tables 4-6 and discussed in Section 4, our results remain unchanged. The higher
the economic complexity of neighbouring countries, the higher the environmentalism hold
by citizens of country c.

3.2.3. Immigrant Analysis

The purpose of this section is twofold. First, we aim to reinforce our findings in the
multilevel model by ensuring some identification. In fact, in our benchmark specification,
we make use of a multilevel model in order to explain individual- as well as country-level
differences. In particular, we use the individual data from EWVS to capture a rich set of
individual characteristics affecting environmentalism such as gender, age and age squared,
the level of income as well as the level of education. However, restriction to the individ-
ual level leaves out important determinants such as the level of income and openness to
trade. For this reason, we combine the individual data with country-level controls. This
multilevel analysis shows that both cross-country as well as between individual charac-
teristics matter to define environmental attitudes. However, these OLS estimations may
suffer from endogeneity issues. To ensure some identification and interpret our results
causally, we use the well-known epidemiological approach presented in Fernandez [62]. In
particular, we focus on migrants and associate their environmental attitudes to the ECI of
their country of origin and not to the ECI of the country where they are currently living as
migrants. By doing this, we isolate the effect of economic complexity from external factors
associated with the destination country (e.g., local environmental, economic, and social con-
ditions). As is typically the case in the cultural economics literature (see e.g., Fernandez and
Fogli [9] and Fernandez [62]), identification involves explicitly modeling culture in the
manner described above while controlling for confounding features of the destination
country through the inclusion of several controls. This empirical approach ensures that
no omitted factors are correlated with values of the country of origin other than cultural
factors that affect immigrants’ values in the destination country. The second objective of
this section points to “cultural implications of economic complexity”. We replicate our
benchmark analysis with a sample of second generation immigrants. This specification
suggests that ECI at the country of origin of the parents, has a long-lasting effect on second
generation immigrants” attitudes related to the environment. Accordingly, economic com-
plexity not only affects environmental culture but it does so persistently across generations
because this trait is transmitted within the family from parents to children, as shown by
the second generation migrant analysis.

We estimate the following specification:

Eion = 0o + a1 ECL, + ap X; + a3Cy + a4 FE;, + €01 3)

where, Ej,j, is an index of the level of environmentalism (any of the six variables mentioned
above) of the second generation immigrant 7, residing in country h, whose father came
from country o. ECI, represents the level of ECI at the origin country level (we take the
average value for the period 1964-1974). We take into account the individual characteristics
by applying the appropriate controls X; such as age, age squared, gender and education.
C, is the same vector of additional origin country level controls such as GDP per capita as
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a measure of development, and volume of trade as a proxy for openness. FEj, is a vector of
country fixed effects that controls for all time invariant unobserved heterogeneity at the
host country level. €;,, is the error term. We estimate robust standard errors, clustered at the
origin country level, in all our regressions. Due to lack of available data for the immigrant
sample and the specific variables, we do not have time variation in the immigrant sample
we thus use only the 2008 wave.

The results of the migrants analysis are shown in Table 7 and commented in the
next section.

4. Results

In this section, we turn to the description of the main results of the paper. We also
describe and estimate the mechanism behind the results. Furthermore, we present the
results of various alternative specifications that verify the robustness of our findings.

Benchmark Specification

Estimating Equation (1) by Ordinary Least Squares (OLS), we find a positive relation-
ship between a country’s level of economic complexity and various aspects of environmen-
tal attitudes of its people. Overall, we present the results from the full specification, i.e.,
the one where we introduce the full set of individual and macro-level controls. Analyti-
cally, beyond the ECI, which is our main explanatory variable, we introduce time-varying
controls such as income per capita (GDPpc) and the volume of trade (Openness), as well
as individual controls such as age, gender (Female), income and education level. We also
account for several time invariant factors via controlling for country fixed effect (FE) as well
as for factors homogeneously affecting countries, via controlling for year (survey-wave)
fixed effects.

Given the above specification, Table 2 reports OLS estimates on the impact of ECI
on individuals” perceptions about voluntary participation to a conservation related to the
environment (column 1), voluntary work related to the environment (column 2), voluntary
participation to an environmental organization (column 3). In all three specifications,
economic complexity has a positive and statistically significant impact on individuals’
involvement to voluntary activities related to the environment. In particular, the higher the
ECI, the higher the voluntary participation to a conservation related to the environment, the
higher the likelihood to voluntary work for the environment, and the higher the voluntary
participation to an environmental organization. To evaluate the size of the effect of the
ECI on the three dimensions of environmentalism, we use the marginal effects at means,
provided in Table 9 where we use an ordered probit estimation method. A marginal
increase of the ECI, increases by 0.191 the probability to be a member of a conservation
related to the environment (Marginal effects rows, column 1) and an increase by 0.259 in
the probability to engage in voluntary work for the environment (Marginal effects rows,
column 2). In addition, using the marginal effects in column 3, we show that a standard
deviation increase of the ECIL, more than doubles the probability of being a member of a
environmental organisation (from 0.021 to 0.048).

Table 3 shows the results for variables related to people’s willingness to pay for the
environment, namely their willingness to give part of their income for the environment
(column 1), to buy things at a price that is 20% higher if this helped protect also the
environment (column 2), to choose environmental friendly products (column 3).
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Table 3. Potentially paying for the environment.

@ 2 (3

Willing. to Pay Buy Expensive Buy Eco
ECI —0.551 ** —1.978 *** 1.493 ***
(0.269) (0.074) (0.097)
GDPpc 0.129 —0.101 *** —0.193 ***
(0.368) (0.009) (0.011)
Openness 0.003 —0.033 *** 0.013 ***
(0.005) (0.001) (0.001)
Female —0.011 —0.038 ** 0.058 ***
(0.009) (0.014) (0.011)
Indiv. controls Yes Yes Yes
Country FE Yes Yes Yes
Year FE Yes Yes Yes
N 104,727 42,165 36,002
Adj. R-sq 0.120 0.075 0.226

Notes: Dependent variables: (Willing. to Pay) Individuals are willing to give part of their income for the environ-
ment; (Buy Expensive) Individuals are willing to buy things at a price that is 20% higher if this helped protect
the environment; (Buy Eco) Individuals are willing to choose products that are better for the environment. Indi-
vidual controls include: age, age squared, income, education. Robust (clustered) standard errors in parentheses.
*p < 0.05,**p < 0.01.

The findings reveal that people in countries with high level of economic complexity
are more willing to pay for the environment, along the three dimensions. As above, to
understand the size of the effect, we use the marginal effects at means shown in Table 9 in
columns 4-6. We find that a standard deviation increase of the ECI doubles the probability
of strongly agreeing to give part of own income for the environment from 0.166 to 0.325. In
addition, a standard deviation of the ECI, increases from 0.673 to 0.832 the total probability
to be either strongly agreeing or agreeing to give part of own income for the environment.
Similarly, we find a 5% increase in the likelihood that people will pay a higher price if
the additional money is spent for the environment (the total probability to strongly agree
and agree increases from 0.590 to 0.621). Finally, the probability of buying green goods
increases by 0.692 for a marginal increase of ECI, keeping all other controls at means.

As to the rest of the controls, interestingly, we find that the higher the volume of
trade, the lower is environmentalism. The relationship between trade openness and
environment at the macro-level has lead to an extensive theoretical and empirical literature
(see Jayadevappa and Chhatre [63] for a survey). Scholars reach contradicting results. At
the micro level, we find that the more open to trade is a country, the less environmentally
friendly are its citizens. Why trade volumes shall impact individual attitudes? The quantity
of traded goods has dramatically increased over the last decades, naturally increasing
emissions from transportation. According to International Transport Forum (ITF) estimates,
international trade-related freight transport accounts for around 30% of all transport-
related CO; emissions from fuel combustion, and more than 7% of global emissions [64].
Interestingly, despite this environmental detrimental effect, our results show that the
more intense trade, the less consumers become environmentalist. We believe this result
is due to different beliefs about the carbon footprint of imported vs. exported goods.
While consumers can observe imported goods in their domestic market and react to the
related transportation environmental costs, consumers ultimately do not actually consume
exported goods. It follows that higher volume of exports leads to lower environmental
awareness and in turn to lower environmentalism.

A last remark is in order. We find a non-systematic pattern for the effect of income per
capita on environmental attitudes. In some cases, income appears to have a positive effect,
in other cases a negative one, and in some instances a statistically non-significant effect.
While we introduce this control in order to capture the richness of channels associated with
economic growth and environmental attitudes, we shall underline that this control needs
further exploration as it may be associated to some sort of attitudes-related Environmental
Kuznets Curve, a hypothesis we are testing in an accompanying research paper.
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In a follow-up section we further explore the scope for heterogeneity as this is reflected
in the results associated with the micro-level controls.

Neighbouring Countries

Despite the fact that our benchmark results are systematic and we account for several
unobservables, yet our estimates may be subjected to endogeneity, and, accordingly, driven
by confounders of the ECI and of environmental attitudes. To mitigate this concern, we
use as our main explanatory variable the ECI of the neighbouring countries. Our results
remain intact.

In particular, as shown in Tables 4-6, the higher the average ECI in the neighbouring
countries, the higher the participation in green movements, voluntary work and the
willingness to buy more greener goods and purchase more expensive goods that are eco-
friendly. In some cases it seems that neighbours” economic complexity does not have
predicting power, e.g., on active membership in environmental organizations or on the
willingness to pay part of own income for environmental causes. This might be due to the
fact that a neighbour-countries’ measure is an imperfect, yet more exogenous, proxy of a
country’s actual level of economic complexity or because of the fact that we take simple
average for all neighbouring countries. To this end, in Table 5, we take a weighted average
of neighbours’ ECI using as weights the volumes of trade flows to capture the degree of
openness of the neighbouring economies. Similarly, in Table 6, we present the results for
the weighted ECI using the populations of the neighbouring countries as weights and
taking into account in this way the size of their economies. In both cases, it seems that when
we use better proxies, we recover the result of the positive effect of ECI on willingness to
pay for the environment while we sustain the rest of the results.

Table 4. (i) Neighbours analysis: Average ECI of neighbouring countries.

(1) ) (3) 4) (5) (6)

Member Voluntary Member Env. Willing. Buy Buy
Env. Conservation Env. Work Organization to Pay Expensive Eco
ECI(n0) 0.077 *** 0.086 *** 0.042 0.035 —0.321 *** 0.243 ***
(0.005) (0.005) (0.047) (0.458) (0.012) (0.016)
GDPpc 0.022 *** 0.052 *** —0.018 —0.031 —0.199 *** —0.119 ***
(0.007) (0.006) (0.029) (0.422) (0.006) (0.007)
Openness 0.001 *** 0.002 *** 0.001 0.002 0.002 *** —0.013 ***
(0.000) (0.000) (0.001) (0.005) (0.000) (0.000)
Female —0.004 —0.008 *** —0.016 *** —0.010 —0.039 ** 0.057 ***
(0.003) (0.003) (0.004) (0.009) (0.014) (0.011)
Indiv. controls Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
N 56,950 55,651 166,580 104,727 41,868 35,726
Adj. R-sq 0.099 0.081 0.074 0.120 0.073 0.227

Notes: Dependent variables: (Member Env. Conservation) Being a member to a conservation related to the environment: 1 denotes yes;
(Voluntary Env. Work) Voluntary work related to the environment: 1 denotes yes; (Member Env. Organization) Member of an environmental
organization: higher values denote active member; (Willing. to Pay) Individuals are willing to give part of their income for the environment;
(Buy Expensive) Individuals are willing to buy things at a price that is 20% higher if this helped protect the environment; (Buy Eco)
Individuals are willing to choose products that are better for the environment. Main independent variable: average ECI of neighbour
countries weighted by trade. Individual controls include: age, age squared, income, education. Robust (clustered) standard errors in
parentheses. ** p < 0.05, ** p < 0.01.



Sustainability 2021, 13, 870 15 of 25

Table 5. (ii) Neighbours analysis: Average ECI of neighbouring countries weighted by trade flows.

(1) ) (3) 4) (5) (6)

Member Voluntary Member Env. Willing. Buy Buy
Env. Conservation Env. Work Organization to Pay Expensive Eco
ECI(n1) 0.106 *** 0.119 *** 0.119* —0.193 —0.316 *** 0.240 ***
(0.007) (0.006) (0.069) (0.298) (0.012) (0.016)
GDPpc 0.046 *** 0.080 *** —0.040 0.107 —0.211 *** —0.111 ***
(0.008) (0.007) (0.042) (0.445) (0.005) (0.006)
Openness 0.002 *** 0.003 *** 0.001 0.002 0.001 *** —0.013 ***
(0.000) (0.000) (0.001) (0.005) (0.000) (0.000)
Female —0.004 —0.008 *** —0.015 *** —0.010 —0.038 ** 0.055 ***
(0.003) (0.003) (0.004) (0.009) (0.015) (0.011)
Indiv. controls Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
N 56,950 55,651 165,537 104,727 40,888 34,748
Adj. R-sq 0.099 0.081 0.075 0.120 0.075 0.232

Notes: Dependent variables: (Member Env. Conservation) Being a member to a conservation related to the environment: 1 denotes yes;
(Voluntary Env. Work) Voluntary work related to the environment: 1 denotes yes; (Member Env. Organization) Member of an environmental
organization: higher values denote active member; (Willing. to Pay) Individuals are willing to give part of their income for the environment;
(Buy Expensive) Individuals are willing to buy things at a price that is 20% higher if this helped protect the environment; (Buy Eco)
Individuals are willing to choose products that are better for the environment. Main independent variable: average ECI of neighbour
countries weighted by trade. Individual controls include: age, age squared, income, education. Robust (clustered) standard errors in
parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

Table 6. (iii) Neighbours analysis: Average ECI of neighbouring countries weighted by their population size.

(1) ) (3) @) (5) (6)

Member Voluntary Member Env. Willing. Buy Buy
Env. Conservation Env. Work Organization to Pay Expensive Eco
ECI(n2) 0.049 *** 0.055 *** —0.010 —0.774 ** —0.301 *** 0.227 ***
(0.003) (0.003) (0.052) (0.385) (0.011) (0.015)
GDPpc —0.008 0.019 *** —0.001 0.305 —0.187 *** —0.128 ***
(0.005) (0.004) (0.025) (0.389) (0.006) (0.007)
Openness —0.001 *** —0.000 *** 0.001 0.001 0.002 *** —0.014 ***
(0.000) (0.000) (0.001) (0.004) (0.000) (0.000)
Female —0.004 —0.008 *** —0.016 *** —0.011 —0.039 ** 0.057 ***
(0.003) (0.003) (0.004) (0.009) (0.014) (0.011)
Indiv. controls Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
N 56,950 55,651 166,580 104,727 41,868 35,726
Adj. R-sq 0.099 0.081 0.074 0.120 0.073 0.227

Notes: Dependent variables: (Member Env. Conservation) Being a member to a conservation related to the environment: 1 denotes yes;
(Voluntary Env. Work) Voluntary work related to the environment: 1 denotes yes; (Member Env. Organization) Member of an environmental
organization: higher values denote active member; (Willing. to Pay) Individuals are willing to give part of their income for the environment;
(Buy Expensive) Individuals are willing to buy things at a price that is 20% higher if this helped protect the environment; (Buy Eco)
Individuals are willing to choose products that are better for the environment. Main independent variable: average ECI of neighbour
countries weighted by their population. Individual controls include: age, age squared, income, education. Robust (clustered) standard
errors in parentheses. ** p < 0.05, ** p < 0.01.

Overall, in line with the benchmark specification, we argue that pronounced dif-
ferences in attitudes towards the environment between countries can be partly traced
to differences in their productive capabilities. As such, exploring the interplay between
these elements and using causal inference techniques we show that the “product space’
conditions the development of specific environmental attributes of culture.

Immigrant Analysis

In Table 7, we focus on second generation immigrants” attitudes in our sample (i.e.,
citizens who are born in the country where they live, but their parents are migrants). The
idea behind this approach is not only to further mitigate omitted variable bias, but also
to establish the presence of a cultural effect. Associating immigrants with the economic
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complexity of their fathers” origin country, allows us to isolate the effect of economic
complexity in an origin country from other confounders in the country. Moreover, we
obtain our result from variation across immigrants in a host country, i.e., if we are able to
detect an effect then this is not driven by host country factors.

Our analysis is restricted compared to the benchmark analysis, as we have a more
restricted sample for immigrants and thus only a subset of our benchmark questions. Our
findings suggest that a more complex productive structure in the origin country results in
higher likelihood to be a member of an environmental organization and higher voluntary
participation of immigrants in environmental organizations. However, more willingness of
immigrants to pay for the environment is not driven by the economic complexity of the
father’s origin country. While we obtain a partial confirmation of our benchmark findings,
we view the results about the willingness to pay as non-surprising. The reason is that
cultural attitudes towards the environment are better captured by voluntary actions that
are not subjected to pecuniary constraints. On the contrary the potential willingness to pay
is more subjected to these constraints, especially for the sample (composed of migrants)
under consideration.

These results are not only reassuring in terms of identification, given that we have
netted out the effect of economic complexity in the country of destination (which crucially
is the same for all immigrants). They also point to a persistent channel running from
economic complexity to attitudes. The persistence is so high that it is transmitted inter-
generationally and can be traced back to second generation migrants that never lived in
the country of origin of their parents.

Table 7. Immigrants analysis.

@ (2 3)

Member Env. Conservation Voluntary Env. Work Willing. to Pay
ECI 0.053 ** 0.024 ** 0.032
(0.021) (0.010) (0.057)
GDPpc —0.034 ** —0.014 0.062
(0.016) (0.010) (0.070)
Openness 0.000 —0.000 —0.003 ***
(0.000) (0.000) (0.001)
Female 0.036 *** 0.025 ** —0.002
(0.013) (0.010) (0.042)
Indiv. controls Yes Yes Yes
Country FE Yes Yes Yes
Year FE Yes Yes Yes
N 1363 1318 1308
Adj. R-sq 0.041 0.054 0.125

Notes: Dependent variables: (Member Env. Conservation) Being a member to a conservation related to the
environment: 1 denotes yes; (Voluntary Env. Work) Voluntary work related to the environment: 1 denotes yes;
(Willing. to Pay) Would give part of my income for the environment: Higher values mean people do not want to
pay for the environment. Robust (clustered) standard errors in parentheses. ** p < 0.05, *** p < 0.01.

The Mechanism

After having elucidated the effect of economic complexity on attitudes about the
environment, we hypothesize on the mechanism that explains why these two phenom-
ena are positively intertwined. We push forward the idea that the mechanism in play
operates via awareness. Citizens in complex countries are aware of the environmental
footprint of production and exportation activities. This awareness can be due to a series of
factors that include for instance human capital. Individuals who possess a high level of
human capital (‘person-bytes’) required to produce sophisticated goods populate complex
countries. Accordingly, they are more likely to be aware of the impact that consumption
and production have on the environment. Consumers that are more aware are also more
green persuaded consumers who display environmentalism. These individuals are also
more highly exposed to environmental campaigns. In fact, in complex countries there
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exist extensive environmental campaigns sensitizing consumers about the production and
transport, as main sources of pollution.

To investigate the hypothesized channel, we use two of our environmentalism vari-
ables, for which we have data on awareness as well, i.e, the willingness to pay for the
environment and the membership in environmental organizations. We then replicate our
analysis, considering the full set of benchmark controls while controlling for the interaction
of the ECI with each of the three individual measures of awareness. These measures
reflect how serious individuals find the issues of: (i) global warming; (ii) loss of plants
or animal species; and (iii) pollution of rivers, lakes and oceans. We call these variables
Global Warm., Loss Animals/Plants, Pollution respectively and in Table 8 we show the results
of the mechanism. Our findings suggest that the positive effect of economic complexity
on environmentalism, is mitigated the less environmentally-aware individuals are. As a
matter of fact, the magnitude of the coefficients of the interaction terms suggest that this
mitigating effect becomes stronger for lower levels of awareness.

Table 8. The mechanism.

(1) ) (3) 4) (5) (6)
Member Env. Organization Willing. to Pay

ECI 0.057 *** 0.060 *** 0.057 *** —0.072 ** —0.061 * -0.017
(0.008) (0.010) (0.008) (0.029) (0.031) (0.030)
Global Warm. x ECI —0.026 ** 0.138 ***
(0.011) (0.026)
Global Warm. x ECI —0.034 * 0.186 ***
(0.017) (0.054)
Global Warm. x ECI —0.039 0.299 **
(0.046) (0.140)
Loss Animals/Plants x ECI —0.035 *** 0.114 ***
(0.012) (0.028)
Loss Animals/Plants x ECI —0.040 * 0.193 ***
(0.020) (0.059)
Loss Animals/Plants x ECI —0.034 * 0.249 **
(0.019) (0.116)
Pollution x ECI —0.038 *** 0.123 *»**
(0.011) (0.040)
Pollution x ECI —0.047 *** 0.133*
(0.016) (0.074)
Pollution x ECI —0.002 0.033
(0.025) 0.033
Indiv. controls Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
N 42,884 44,042 44,679 41,871 42,931 43,480
Adj. R-sq 0.125 0.126 0.127 0.123 0.121 0.120

Notes: Dependent variables: (Member Env. Organization) Member of an environmental organization: higher values denote active member;
(Willing. to Pay) Would give part of my income for the environment: higher values mean people do not want to pay for the environment.
Independent variables: (Global Warm.) Global warming or the greenhouse effect; (Loss Animals/Plants) Loss of plant or animal species or
biodiversity; (Pollution) Pollution of rivers, lakes and oceans; see also Table 1. Robust (clustered) standard errors in parentheses. * p < 0.10,

**p <0.05,**p <001

Robustness Analysis

Our empirical findings are robust to a number of alternative specifications. In Table 9,
we show results for our main proxies of environmentalism with an alternative method of
estimation and with different clustering of standard errors. When using ordered probit
rather than OLS, the estimated coefficients appear with the same sign as in Tables 2 and 3.
Higher economic complexity is associated with higher probability of voluntary participa-
tion to a conservation association related to the environment (column 1), voluntary work
related to the environment (column 2), and voluntary participation to an environmental
organization (column 3). As in Table 3, there is a positive link between economic complexity
and people’s willingness to give part of their income for the environment (column 4), to
buy more expensive green goods (column 5), and to choose greener products (column 6).
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Similarly, when we double-cluster the standard errors at the country and survey-wave, our
results remain unaffected (lower panel of Table 9).

Table 9. Robustness checks with alternative specifications.

@ (2) 3) 4) (5) (6)

Member Voluntary Member Env. Willing. Buy Buy
Env. Conservation Env. Work Organization to Pay Expensive Eco
Ordered probit
ECI 1.370 *** 2.011 *** 0.430 ** —0.710 ** —2.573 *** 3.965 ***
(0.082) (0.094) (0.179) (0.358) (0.115) (0.258)
Marginal Effects
Yes 0.191 *** 0.259 *** 0.692 ***
Not a member 0.923 ***
Inactive member 0.055 ***
Active member 0.021 ***
Strongly agree 0.166 *** 0.138 ***
Agree 0.507 *** 0.453 ***
Disagree 0.243 *** 0.302 ***
Strongly disagree 0.085 *** 0.108 ***
N 56,950 55,651 166,884 104,727 42,165 36,002
Pseudo R-sq 0.164 0.168 0.102 0.051 0.038 0.187
Double clusters
ECI 0.160 *** 0.180 *** 0.074 ** —0.551 *** —1.978 *** 1.493 ***
(0.000) (0.000) (0.032) (0.212) (0.000) (0.000)
N 56,950 55,651 166,884 104,727 42,165 36,002
Adj. R-sq 0.099 0.081 0.074 0.120 0.075 0.226

Notes: Dependent variables: (Member Env. Conservation) Being a member to a conservation related to the environment: 1 denotes yes;
(Voluntary Env. Work) Voluntary work related to the environment: 1 denotes yes; (Member Env. Organization) Member of an environmental
organization: higher values denote active member; (Willing. to Pay) Individuals are willing to give part of their income for the environment;
(Buy Expensive) Individuals are willing to buy things at a price that is 20% higher if this helped protect the environment; (Buy Eco)
Individuals are willing to choose products that are better for the environment. Country and year (survey wave) fixed effects are included in
all regressions. Individual controls include: age, age squared, income, education, sex. Marginal effects are calculated at means. Robust
(double-) clustered standard errors in parentheses (lower panel). ** p < 0.05, *** p < 0.01 .

An additional robustness check of our findings is presented in Table 10, where we repli-
cate the benchmark regressions including CO; emissions (in million kt) in the set of control
variables. The baseline findings remain qualitatively and quantitatively intact. Regarding
the effect of pollution on people’s attitudes towards the environment it seems that the CO,
coefficient changes sign across the six baseline dependent variables. In particular, we find
a positive relationship between air-pollution and people’s voluntary work related to the
environment (column 2) and their willingness to buy things at a price that is 20% higher if
this helped protect the environment (column 5). However, air-pollution does not seem to
be associated with higher participation to environmental and conservation organizations
(columns 1 and 3) nor does it imply more willingness to give part of income for environmental
purposes or to choose eco-friendly products (columns 4 and 6 respectively). These mixed
results are not new. In fact, prior empirical literature (see Tvinnereim [65] and papers there
cited) already documents ambiguous results of the effect of pollution on public attitudes
about the environment. This ambiguity is due to misconceptions about the quality of the
environment as well as the difficulty to rightly understand the complex relationship between
own behaviour and impact on the environment.
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Table 10. Robustness checks with additional controls

1)

(2)

(3)

4)

(5)

(6)

Member Voluntary Member Env. Willing. Buy Buy
Env. Conservation Env. Work Organization to Pay Expensive Eco
ECI 0.120 *** 0.183 *** 0.069 * —0.489 * —1.434 *** 1.279 ***
(0.010) (0.010) (0.037) (0.268) (0.064) (0.084)
CO, —0.462 *** 0.037 *** —0.027 * —0.113 ** 0.274 *** —0.108 ***
(0.017) (0.001) (0.014) (0.055) (0.005) (0.006)
GDPpc —0.002 —0.271 *** 0.041 0.269 —0.156 *** —0.171 ***
(0.004) (0.011) (0.069) (0.401) (0.008) (0.010)
Openness —0.001 *** —0.005 *** 0.001 0.003 —0.025 *** 0.010 ***
(0.000) (0.000) (0.001) (0.005) (0.001) (0.001)
Female —0.004 —0.008 *** —0.016 *** —0.011 —0.038 ** 0.058 ***
(0.003) (0.003) (0.004) (0.009) (0.014) (0.011)
Indiv. controls Yes Yes Yes Yes Yes Yes
Country FE Yes Yes Yes Yes Yes Yes
Year FE Yes Yes Yes Yes Yes Yes
N 56,950 55,651 166,884 104,727 42,165 36,002
Adj. R-sq 0.099 0.081 0.075 0.120 0.075 0.226

Notes: Dependent variables: (Member Env. Conservation) Being a member to a conservation related to the environment: 1 denotes yes;
(Voluntary Env. Work) Voluntary work related to the environment: 1 denotes yes; (Member Env. Organization) Member of an environmental
organization: higher values denote active member; (Willing. to Pay) Individuals are willing to give part of their income for the environment;
(Buy Expensive) Individuals are willing to buy things at a price that is 20% higher if this helped protect the environment; (Buy Eco)
Individuals are willing to choose products that are better for the environment. Individual controls include: age, age squared, income,
education. Robust (clustered) standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01.

5. Discussion

We have now established economic complexity as a powerful predictor of environ-
mental attitudes. We have shown this is also true when considering the ECI of neighboring
countries or when restricting the analysis to migrants. It remains to discuss further how
various individual heterogeneity affects this established relationship and whether economic
complexity affects also attitudes towards environmental policies. In this section, we firstly
explore how differences in gender and age modulate the effect of economic complexity.
Secondly, we investigate the link between attitudes towards environmental policies and
economic complexity.

Heterogeneity

In Table 11, we exploit some heterogeneity across individuals. More precisely, we
explore two important sources of heterogeneity that are gender and age. Studies have
shown that women may have different attitudes as compared to men with respect to the
environment. Table 11 shows that as far as it concerns economic complexity, men and
women living in more complex countries, show more environmentalism. However, the
size of the effect is different. Using ordered probit estimations to measure the size of the
effect, we find that a standard deviation increase of the ECI almost doubles the probability
that a woman joins an environmental association, where for men the same probability
increases by 1.16 times. Similarly, we compare the marginal effect of individuals of age
inferior to 25 years old and those of age exceeding 65. We expect that different aged
individuals hold different time discount preferences and ultimately may have different
attitudes towards the environment. This is true in Table 11. Despite the fact that higher
economic complexity makes both old and young respondents more environmental friendly,
using a probit estimation and its marginal effects we find that a standard deviation increase
of the ECI implies an increase of 1.8 in the probability that a young joins an environmental
association but only 1.4 that an aged person does so.
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Table 11. Discussion: Heterogeneity analysis.
(1) ) (3) 4) (5) (6)
Member Voluntary Member Env. Willing. Buy Buy
Env. Conservation Env. Work Organization to Pay Expensive Eco
Female
ECI 0.172 #** 0.163 *** 0.050 ** —0.540 * —0.970 1.530 ***
(0.113) (0.007) (0.032) (0.272) (0.135) (0.098)
N 29,623 28,998 85,731 52,923 75,882 18,114
Adj. R-sq 0.113 0.074 0.071 0.129 0.1015 0.26
Male
ECI 0.149 *** 0.197 *** 0.099 ** —0.530 * —0.030 1.270 ***
(0.121) (0.012) (0.0424) (0.2707) (0.135) (0.096)
N 27,327 26,653 81,153 50,787 73,249 17,167
Adj. R-sq 0.099 0.081 0.074 0.120 0.075 0.226
Old: Age > 65
ECI 0.170 *** 0.185 *** 0.088 ** —0.570 ** —0.760 1.570 ***
(0.009) (0.009) (0.038) (0.250) (0.250) (0.131)
N 49,704 48,455 149,009 91,845 133,121 31,730
Adj. R-sq 0.09 0.08 0.07 0.11 0.008 0.22
Young: Age < 25
ECI 0.230 *** 0.230 *** 0.150 ** —0.440 —0.166 1.890 ***
(0.014) (0.012) (0.007) (0.265) (0.126) (0.158)
N 8411 8068 28,137 16,876 24,436 5778
Adj. R-sq 0.07 0.1 0.07 0.10 0.08 0.17

Notes: Dependent variables: (Member Env. Conservation) Being a member to a conservation related to the environment: 1 denotes yes;
(Voluntary Env. Work) Voluntary work related to the environment: 1 denotes yes; (Member Env. Organization) Member of an environmental
organization: higher values denote active member; (Willing. to Pay) Individuals are willing to give part of their income for the environment;
(Buy Expensive) Individuals are willing to buy things at a price that is 20% higher if this helped protect the environment; (Buy Eco)
Individuals are willing to choose products that are better for the environment. Country and year (survey wave) fixed effects are included
in all regressions. Country and individual controls included. Robust (clustered) standard errors in parentheses. * p < 0.10, ** p < 0.05,

) < 0.01.

Government Intervention and Growth

In the benchmark specifications, our objective was to explore the effect of economic
complexity on individual attitudes towards the environment. The dependent variables
proxied either the will to participate in green associations or movements or the willingness
to pay part of one’s income for green causes. A related interesting topic is public attitudes
with respect to environmental and government policies and how these attitudes are shaped
by economic complexity. Prior research, e.g., Otto [66], has shown that attitudes in relation
to welfare and climate change can be explained both by the individuals’ socioeconomic
and ideological characteristics, and by some features of the country of origin such as
development stage or poverty level. These studies find that citizens living in high income
countries are more favorable to the environmental policies. No prior research has analysed
the effect of economic complexity. Shall we expect the same positive relationship between
income and attitudes when it comes to economic complexity?

Interestingly, we show in Tables 12 and 13 that the answer is no. In Table 12, we
provide the results of how economic complexity impacts the attitudes of people towards
government intervention related to the environment. Column 1 shows the results when
people’s disagreement with the statement ‘Government should reduce environmental
pollution’ is considered as dependent variable. The estimated coefficient implies that
higher economic complexity is associated with more preference for the government to
reduce environmental pollution. In Column 2 the dependent variable under consideration
is people’s disagreement with the statement ‘Combating unemployment we have to accept
environmental problems’. The estimated results provide evidence that people in countries
with complex exports and capabilities tend to disagree more with this sentence.
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Finally, it is very interesting to point out that citizens living in complex countries tend
to have stronger beliefs that to solve environmental problems countries should come to
international agreement (column 3 in Table 12).

Hence to summarize, the more complex is the economy of a country, the more its
citizens believe that the right policy for the environment is not a single-government inter-
vention but rather a collective action reflected in international agreements. This is very
good news for policy makers that calls for coordination.

Table 12. Discussion: Government intervention.

1) (2 3)

Government Unemployment vs Solving Env.
Reduce Pollution Environment Problems Alone
ECI 0.620 *** 2.125* 2.791 ***

(0.207) (0.602) (0.107)
Indiv. controls Yes Yes Yes
Country FE Yes Yes Yes
Year FE Yes Yes Yes

N 105,005 4273 37,492

Adj. R-sq 0.140 0.073 0.117

Notes: Dependent variables: (Government Reduce Pollution) Government should reduce environmental pol-
lution: Higher values mean disagreement with this statement; (Unemployment vs. Environment) Combating
unemployment we have to accept environmental problems: Higher values mean disagreement with this state-
ment; (Solving Env. Problems Alone) Country’s environmental problems can be solved without any international
agreement: Higher values mean disagreement with this statement. Country controls include: GDPpc, Openness.
Individual controls include: age, age squared, income, sex, education. Robust (clustered) standard errors in
parentheses. * p < 0.10, **p < 0.01.

Table 13. Discussion: Growth and the environment.

Environment vs. Growth

ECI 0.090 *
(0.050)
Indiv. controls Yes
Country FE Yes
Year FE Yes
N 191,085
Adj. R-sq 0.054

Notes: Dependent variables: (Environment vs. Growth) Protecting environment vs. growth: High values mean
that people prefer growth. Country controls include: GDPpc, Openness. Individual controls include: age, age
squared, sex, income, education. Robust (clustered) standard errors in parentheses. * p < 0.10.

To conclude, we also wonder whether individuals see a trade off between growth
and the environment issues. In the results presented in Table 13 the variable under con-
sideration is people’s preferences on growth versus the environment’s protection. The
positive coefficient of ECI implies that people in complex countries prefer growth over
environmental quality, i.e., they want voluntary movement and —based on the above results—
less government intervention. This finding sheds some worry on the way to move forward
about the environmental policies. Despite expressing preferences for international envi-
ronmental agreements, citizens of countries with complex exports also express no desire
to give up on economic growth. The task of policy makers appears quite challenging. We
provide evidence that the desirable solution is not less growth for a better environment, but
rather innovative policy solutions to protect environment without giving up on growth.

6. Conclusions

International environmental agreements call for radical changes in production but
also in consumption, both in industrialized as well as in developing countries. Such a
revolution of economies requires fundamental changes in the behaviour of producers and
consumers. It is, therefore, crucial to the implementation of environmental agreements
and any other policy that citizens-consumers share these environmental values and are
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committed to incur the costs that are associated with them. For this reason, understanding
the drivers of ecological attitudes is more than timely.

In this paper, we explore a novel determinant of environmental attitudes and be-
haviours, i.e., economic complexity. In particular, we study how the degree of a country’s
economic complexity can have lasting implications on the attitudes of its people with
respect to the environment. We measure the economic complexity at the country level
with the ECI; and the environmental attitudes and behaviors at the individual level, using
a rich set of questions reducible to the integrated version of the EVS and WVS. These
datasets cover a representative sample of citizens for 60 countries in the world, namely:
USA, Mexico, Brazil, Argentina, Chile, Ecuador, Peru, Andorra, Albania, Romania, Turkey,
Russia, Germany, Thailand, Australia, Malaysia, Indonesia, China, Pakistan, Egypt, large
majority of European countries, and over dozen of other world countries. We find that
economic complexity in each of these countries is a powerful predictor of environmental
friendly behaviours such as voluntary participation in associations for the protection of the
environment but also of environmental friendly attitudes such as being willing to invest
part of own wealth for green causes. Importantly, this effect is vehiculated by the awareness
hold by citizens about the effect of human activities on the environment. In addition, our
results persist (at least) till the second generation of migrants.

To conclude, in this paper, not only we push forward a novel factor that affects culture,
but we also point to a new source of heterogeneity of environmental culture across at least
60 nations present in our study, which is persisting through generations. Our research
suggests that agreements or policies that aim to reduce pollution must rightly anticipate
cultural differences of populations, beyond finding the right incentives for the firms and
entrepreneurs.

Despite bringing a novel key driver of environmental culture, our research has some
limitations that can be tackled in future research. Firstly, to further mitigate the endogenous
issues arising in the multilevel regression analysis, one can collect new data by running
experiments that are properly designed to capture our main researcher question. This is
quite challenging because to have external validity, we would need to have experiments
running in different countries with different economic complexity levels. Secondly, it
would be very interesting to have better measures of local pollution and consequently shed
light on their effects on environmentalism. Third, the use of longitudinal data, if these type
of data were available for such a large number of countries, would allow to better capture
possible omitted variables at the individual level. Finally, upon data availability, we shall
better explore the intergenerational transmission of environmental culture to check its
persistence in time.
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Appendix A

Research Question:
Does ECI affect environmental culture? Why?
How much?

Background literature on
environmental culture

Background literature on ECI

Hypothesis:
ECl is associated with high income and high
consumer awareness. Accordingly, ECI must
affect positively environmental culture !

How to measure environmental
culture ? Research Method: Use macro level data to feature
Use data at the individual level on Multilevel OLS regression country levels characteristics: ECI,
environmental questionsin the WVS Openness, GDP, ...
and EVS, available for 60 countries.

RESULTS

How robust are the Do results indicatea
results? correlation or causal link?

Migrant Analysis* Neighboring

Countries Analysis**

Results align with the hypothesis, are robust

and hint a causal link between ECI and
environmental culture

Figure Al. A summary of the structure, data and identification strategies of the analysis. * Epidemiological approach—
Fernandez [67]; ** Cherif et al. [68].
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