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Abstract

Previous work from a socio-ecological perspective reveals that ecological stress has important effects on political, cultural, and
psychological outcomes. However, that work has been limited by (1) a focus on distal forms of ecological stress that are hard for
societies to control, and (2) a lack of large-scale conceptual replications. The present study aims to fill in these gaps by simultaneously
testing the effects of both more distal ecological stress (e.g., climate) and more proximal ecological stress (e.g., water quality) on
political restriction, political freedom, well-being, and societal confidence measurements. In a sample from the Gallup World Poll
spanning over one and a half million participants and 159 nations, we found that while both kinds of ecological stress measurements
predicted greater vertical political restriction, reduced horizontal political restriction, reduced well-being, and reduced freedom, only
proximal forms of ecological stress predicted a loss in societal confidence. These results not only provide key conceptual replications
of prior studies on new data, they also add previously unstudied outcomes and new ecological stressors. As a result, they help us

better understand contributing factors to key societal issues such as freedom, well-being, and societal confidence.
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Where do political and psychological differences across cultures come from? In the present paper, we evaluate ecological
factors that might underlie differences across important issues at the intersection of social and political psychology:
Freedom, well-being, and societal confidence. Better understanding the potential ecological origins of these key issues is
a vital starting point for advancing our knowledge of social problems and their potential solutions.

While communication between persons undoubtedly influences the fate of cultural or political development (e.g.,
Bourgeois, 2002; Crandall, 1988; Harton & Bourgeois, 2004; Kashima, 2000), a growing body of research suggests the
roots of cultures also lie in farther-back ecological differences between regions. This socio-ecological perspective argues
that because often people share natural and social ecologies on a large scale, these large-scale environments may exert
cultural and political pressure on the individuals existing within that ecology — and so shape the direction a given
political region takes (e.g., Oishi et al., 2017).

For example, work from a socio-ecological perspective suggests that individual freedom is restricted in cultures with
both harsher climates (e.g., Van de Vliert & Tol, 2014) and with more pathogen stress (e.g., Kusano & Kemmelmeier,
2018; Schaller & Murray, 2008). On the other hand, work with both harsh climates and frontier topography suggests that

This is an open access article distributed under the terms of the Creative Commons
@ @ Attribution 4.0 International License, CC BY 4.0, which permits unrestricted use,
BY distribution, and reproduction, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.5964/jspp.5927&domain=pdf&date_stamp=2021-07-26
https://jspp.psychopen.eu/
https://www.psychopen.eu/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Conway, Chan, Woodard, & Joshanloo 307

those ecological stressors sometimes produce more individualism and less governmental restriction (Conway et al., 2014;
Kitayama et al., 2006; Kitayama et al., 2010; Van de Vliert, 2007, 2009, 2013).

This raises a puzzle: What factors might account for these potentially discrepant effects of various ecological
stressors on cultural outcomes? Below, we discuss two types of processes to be evaluated in the present work: Those
associated with an Ecological Dual-Pressure Model, and those associated with attributional blame processes.

Ecological Dual-Pressure Model

An Ecological Dual-Pressure Model (Chan & Conway, 2018; Conway et al., 2017) suggests that all ecological stressors,
despite having stressor-specific effects, each further have a general property that would concurrently pull culture in
different directions. This model has its origins in work revealing that stress can produce multiple potential and seem-
ingly competing responses. For example, research reveals that stress can sometimes produce close-minded ambiguity
avoidance, yet at other times can produce open-minded attempts to solve problems (Gelfand et al., 2011; LePine et al.,
2004; Richter & Kruglanski, 2004; Van de Vliert, 2013). Other related work has validated dual-concern models in the
conflict management and negotiation literatures (Blake & Mouton, 1970; McClintock & Moskowitz, 1976; Pruitt & Rubin,
1986; Van de Vliert, 1997).

Building on this work, the Ecological Dual-Pressure model posits that ecological stress often produces predictable
competing forces that operate concurrently in cultural development. For example, ecological stress both increases the
need for interdependence (as we rely more on other people’s help to overcome problems) and also increases the need for
independence (as we strive to compete with others for scarce resources).

One possible implication of the Ecological Dual-Pressure Model was tested in a recent study (Conway et al.,
2017). The model suggests that these concurrent competing processes could be captured in measurements related to
governmental restriction. Specifically, some kinds of governmental restriction involve the degree that small groups of
people impose their will on a populace (called vertical restriction), while other kinds of restrictions involve the degree
that large groups of people vote to restrict themselves (called horizontal restriction). While in reality vertical/horizontal
restriction is a contiuous variable, Conway et al. (2017) validated a group of horizontal restrictions that are more likely
to apply in reality to large portions of the population (e.g., tax laws, speed limits) versus vertical restrictions that are
likely to apply only to targeted minority groups (e.g., restrictions on LGBT marriage, laws targeting those convicted
of crimes). The Ecological Dual-Pressure Model suggests that, regardless of stressor type, there should be a general
tendency for ecological stressors to simultaneously pull vertical and horizontal restrictions in different directions -
increasing restrictions that benefit the majority group only (vertical) while simultaneously decreasing restrictions that
might apply across group boundaries (horizontal).

To help better distinguish stressor-specific effects from effects that might be common across all stressors, this
prior work (Conway et al., 2017) simultaneously compared the effects of climate stress, pathogen stress, and frontier
topography stress on these two different types of political restriction measurements (both within the U.S. and across
the world). While stressor-specific effects emerged consistent with prior theory, Conway et al. (2017) also found a
general tendency for most stressors — captured in a summary ecological stress measure — to be positively predictive
of vertical forms of political restriction, but negatively predictive of horizontal forms of political restriction. This result
was consistent with the Ecological Dual-Pressure Model which argues that, no matter the kind of ecological stress,
socio-ecological stressors simultaneously create dual pressures that pull vertical and horizontal dimensions in different
directions (see Chan & Conway, 2018; Conway et al., 2017, for discussions).

In the present study, we not only attempt replicate this finding using a new measurement of ecological stress
(discussed below), we also extend the model to test ideas related to well-being. In particular, the model suggests
that all ecological stressors are likely to make people feel less satisfaction with their lives — and yet it might make
those same people more likely to seek other forms of well-being where they (for example) offer help to others in
their local environment (described as Eudaimonic well-being; see Joshanloo, 2018b). In other words, we expect to see
the dual-pressure tension in measurements that compare more direct measures of life satisfaction with well-being
measurements evaluating other, less direct, ways that people find meaning. Ecological stress might decrease subjective
life satisfaction while increasing other forms of meaning-making as people strive to cope with the stress.
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An Attributional Perspective: The Importance of Controllability

When considering the influence of socio-ecological stressors on cultural psychology, it is important to remember that
most perceptions are filtered through a causal attributional lens (Eagly, Wood, & Chaiken, 1978; Fein, 1996; Pryor,
Rholes, Ruble, & Kriss, 1984). Research suggests, for example, that people in the U.S. who attribute the 97% scientific
consensus in favor of climate change to political motives are less likely to support environmentally-friendly legislation,
a factor that predicts environmental policy preferences over and above political ideology (Conway & Repke, 2019). Thus,
it doesn’t just matter what the surrounding social ecology is (in this case, what percentage of scientists endorse a point
of view); it also matters what people are likely to attribute it to.

These reflections make it important to consider the match between ecological stressors and the potential that those
stressors will be directly blamed - or not — on cultural factors (see also the related PAIR model specific to pandemics
focusing on ideological matching; Conway et al., 2021). Indeed, some types of stressors may be inherently more likely to
be chronically connected to attributional disounting for some kinds of beliefs. We focus here on one such set of potential
stress-belief pairings: Controllable stressors and societal confidence.

Most of the prior research on ecological stress has focused on conceptually distal measurements of ecological stress.
These measurements are considered distal because they are hypothesized to operate in a large historical context and
are thus not easily proximally controlled by governments or populations (see, e.g., Conway et al., 2017; Van de Vliert
& Conway, 2019). Thus, the collective historical or scientific data that forms the backbone of most ecological stress
measurements involves larger conceptual variables that presumably are not easily proximally influenced by the culture
itself. Although of course everything can be potentially influenced by human behavior (e.g., global climate can be
influenced by human activities), it is nonetheless the case that mountain ranges and climates are not easily altered by
societal influences. As such, these distal measurements are less likely to be viewed by the populace as directly alterable
by governments or societies, and thus we might expect less influence of these measurements on cultural judments
related to confidence in one’s society or government.

On the other hand, proximal stressors involve more easily-alterable processes that governments or society might
reasonably be expected to have a larger sphere of control on (for discussion about water and air quality, see Keeler et
al., 2012). Because of the high level of match between such measurements and potential attributional causes to societal
confidence, it may be that they are particularly prone to influence such cultural judgments. For example, whereas
governments cannot easily alter whether or not there is a hot or cold climate in general (distal), they can more easily
alter the proximal water and air quality (see e.g., Keeler et al., 2012). Both involve socio-ecological stressors — both harsh
climates and poor water/air quality provide stress that potentially impacts cultural development — and both potentially
can be managed in some way by the government. But distal stressors are harder to directly control, whereas proximal
stressors (while still of course not entirely in control of societies or governments) have a more reasonable match to
attributions of blame, and in fact they are likely to be the targets of blame (see e.g., Keeler et al., 2012).

As a result, we expect that proximal measurements of stress would be viewed as more controllable and thus — only
for cultural measurements such as societal confidence that are directly related to the potential attribution of blame —
we would expect those measurements to be more negatively impactful on societal confidence than distal measurements
of ecological stress. This would suggest that attributional processes may moderate the causal line between top-down
pressures and ultimate cultural change.

The Present Study

Prior studies (e.g., Oishi et al., 2017; Kitayama et al., 2006; Kitayama et al., 2010; Kusano & Kemmelmeier, 2018; Schaller
& Murray, 2008; Van de Vliert, 2007, 2009, 2013) importantly reveal that natural ecologies influence the development of
social and political systems, but they leave many gaps to fill. First, little prior work has evaluated the effects of more
proximal ecological stress measurements, and research that has done so (e.g., Oishi et al., 2017) has not simultaneously
evaluated proximal and distal ecological influences at the same time. To better understand the larger influence of
ecological stress, it is important to have measurements that both report ecological stress at the distal level and that
contain more proximal stressors that might more easily be altered by — or attributed to — governmental or populace
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action. This allows us to not only test the implications of the Ecological Dual-Pressure Model, but also the potential
attributional moderators based on stressor-cultural belief match.

Even more broadly, there is generally a need for conceptual replications of existing theory and models. For example,
Conway et al. (2017) tested their model using three types of ecological stressors and three political restriction measure-
ments across nearly 200 nations and 50 U.S. states. While this covers quite a bit of ground, it is nonetheless still quite
narrow, not only in that it does not have any clearly proximal measurements of stress, but also that it has a very
narrow scope of dependent measurements of political and cultural variables. Thus, large-scale conceptual replications —
replications that take existing theory and concepts and test them with new variables on large datasets — are vital to the
growth of accurate scientific knowledge (Crandall & Sherman, 2016).

The present study helps fill in these gaps by using the Gallup World Poll (GWP), which allowed us to include over
1.5 million participants from 159 nations (Joshanloo 2018a, 2018b, 2019). In so doing, we pursue four research questions:

(1) Does proximal ecological stress show a similar pattern as distal ecological stress in predicting vertical and horizontal
governmental restriction? First, in addition to using a summary measure of distal ecological stress (drawn from Conway
et al., 2017), the present study uses a measurement of proximal ecological stress constructed from the GWP. This new
measure of proximal ecological stress — which focuses on individual perceptions of air and water quality, an issue that
people readily believe governments can directly affect (see e.g., Keeler et al., 2012) — allows for a conceptual replication
test of Conway et al’s basic effect of ecological stress on vertical versus horizontal forms of political restriction on a
very different ecological stress measurement.

(2) Do proximal and distal ecological stress predict subjective measurements of freedom? Further, the present study also
adds a new measurement of freedom that tests, not laws imbedded in each society, but rather individual perceptions of
their own freedom. This allows for a novel test of the distal ecological stress measurement from Conway et al. (2017)
on a conceptually-related — but methodologically very different — variable, as well as an independent test of our new
proximal ecological stress measurement on this new freedom measurement.

(3) Do proximal and distal ecological stress predict direct and indirect measurements of well-being similarly? We further
test the effects of both kinds of ecological stress on two types of health and well-being variables which allow for a more
nuanced test of the Dual-Pressure Model.

(4) Do proximal and distal ecological stress differentially predict societal confidence? Finally, we test an additional
variable on which it might be reasonable to expect, based on the attributional match approach discussed earlier, that the
two types of ecological stress (distal versus proximal) would be differentially related: Confidence in social institutions.
Specifically, to the degree that ecological stressors are perceived to be out of the control of societal or governmental
institutions, we expect that increased ecological stress would have less of an impact on such confidence; but to the
degree that ecological stressors are viewed as alterable by government, we might expect a strongly negative relationship
between stress and societal confidence. Because our proximal forms of stress are, on average, more easily attributable to
government or societal intervention (for a discussion of the overlap between water quality and societal intervention, see
Keeler et al., 2012), this allows for an exploration of this idea.

Gallup World Poll

Our study utilizes the Gallup World Poll (GWP), which collects data from more than 159 countries annually. In these
datasets, typically one thousand randomly sampled and nationally representative individuals over the age of 15 from
each country are polled annually, and questions are translated using the back-translation technique. According to
previous studies that used this dataset, the GWP samples represent more than 98% of the world’s population (Diener &
Tay, 2015). This dataset has been used for prior research validated in a wide range of studies (e.g., Diener & Tay, 2015;
Helliwell et al., 2021; Joshanloo, 2018a, 2018b, 2019; Joshanloo & Gebauer, 2019; Oishi & Diener, 2014; Tay & Diener,
2011), all of which analyzed data from dozens of countries to capture big trends.

Although no dataset can be fully equivalent across cultural contexts (e.g., Boehnke et al.,, 2014; Fischer & Smith,
2021; Witte et al.,, 2020), the Gallup World Poll takes steps to ensure as much equivalence as reasonably possible,
including measures to address equivalence, validity, and response bias (Tortora et al., 2010). Equivalence issues arise
when research protocols differ based on language, data collection methods, or meaning of hypotheses (e.g. linguistic
equivalence, procedural equivalence, theoretical equivalence). Validity issues arise when researchers try to measure the
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same constructs in different countries but face language issues or the lack of resources. Response bias issues arise when
recruiting participants in some countries is easier than others, which often results in unequal sample sizes between
countries.

Such problems are inevitable, but GWP data helps minimize these methodological issues in multiple ways. (1)
First, data is collected with standardized procedures across different languages and nations where the questions are
translated and back-translated (Tortora et al., 2010). In line with modern approaches to linguistic equivalence (Boehnke
et al., 2014), this is not always a straight word-for-word translation, but rather takes the cultural context into account.
(2) Further, GWP attempts to collect as respresentative of a sample as possible using standard methods for random
selection of people within a country (Tortora et al., 2010). As Tortora and colleagues (2010, p. 539) said, “the GWP’s
driving design principle is to conduct nationally representative surveys in each country” While no such endeavor is
perfect due to ever-shifting national conditions and sometimes-prohibitive costs, nonetheless GWP takes great pains
each year, using accepted methods for random sampling, to collect as representative a sample as possible (see Tortora
et al., 2010, for details). (3) Most of these interviews have historically been face-to-face around the world. Regardless of
the type of interview, both face-to-face and telephone interviewers are comphrensively trained in strict protocols for
selection and interviewing procedures. (4) Further, to ensure quality control, (a) supervisors accompany interviewers on
a minimum of 2 interviews, (b) supervisors spot-check at least 5% of the cases by returning to the household in question
and double-checking key information, (c) 25% of cases are back-checked by telephone or in person, and (d) 100% of
questionnaire responses are checked for coherence and completeness.

Thus, while no data collection mechanism - and especially one covering so many nations — can possibly ensure
perfect equivalence across samples and nations, GWP uses state-of-the-art, comprehensive methods to minimize the
difficulties all researchers face when doing cross-cultural research. And indeed, recent empirical work suggests that,
given these precautions, cross-national surveys can be reasonably used for cross-cultural comparisons (Welzel, Brunkert,
Kruse, & Inglehart, 2021).

It is for its rigor in minimizing cross-cultural research problems that the GWP in particular has been used extensive-
ly in cross-cultural comparison research, further validating its value (e.g., Diener & Tay, 2015; Helliwell et al., 2021;
Joshanloo, 2018a, 2018b, 2019; Joshanloo & Gebauer, 2019; Oishi & Diener, 2014; Tay & Diener, 2011).

Method

The data analyzed in this study was collected by the Gallup World Poll from 2005 to 2017 in 159 countries.! Gallup
World Poll randomly surveys approximately 1,000 nationally representative residents from each participating country
every year. Not all of these countries participated each year from 2005 to 2017, so there are slightly different amounts
of data from year-to-year. The total sample for our study was comprised of over 1,500,000 individuals and 159 countries.
In all cases, in line with prior research on the GWP (see, e.g., Helliwell et al., 2021), we use the nation as the unit
of analyses by summarizing across multiple years within nation (see Helliwell et al., 2021). Summary scores for each
nation were computed by first (a) averaging scores within-year for each nation, and then (b) averaging across years
from 2005-2017. In this way, we produced a summary score for each variable for each nation.

Using the nation as the unit of analysis makes sense if the variables in question are not transient, day-to-day
measurements (see Helliwell et al, 2021). For example, Helliwell and colleagues (2021) note that GWP well-being
measurements (including those used here) are likely good candidates for aggregate nation-level measurements because
they are based on more stable factors, whereas questions about transient emotional states are not. In the present
research, we selected items that represent dimensions on which daily rapid change is unlikely (described in more detail
below). Further, summarizing scores across multiple time periods increases the likelihood of capturing a stable cultural
variable as opposed to something merely transient (Helliwell et al., 2021).2*

1) The GWP data set is not public, and access has to be granted through Gallup. See: https://www.gallup.com/analytics/318875/global-research.aspx

2) While most items from the GWP are binary responses and thus questions of modality are not relevant, we computed relevant distribution statistics within
each nation for two of the continuous variables from our dataset. As can be seen in the Supplementary Online Table (see Supplementary Materials), these
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With that in mind, dozens of the items from the GWP were selected for use a priori for the present study. The
measures and individual items were aggregated in advance of performing analyses into four categories on the basis
of conceptual overlap: (1) Proximal Ecological Stress, (2) Well-Being and Health, (3) Freedom, and (4) Confidence in
Societal Institutions. These items were chosen because they matched the categories we were interested in. These
aggregate measures and their items are described below.

Independent Variables

Proximal Ecological Stressors (GWP)

In two independent questions, participants were asked how much they were satisfied with their air and water quality,
respectively. These two items were highly correlated and thus averaged into a single proximal ecological stress index,
such that higher scores equated to less satisfaction with air and water quality (standardized a = .74).*

Distal Ecological Stressors

Distal ecological stress was measured via Conway et al’s (2017) generalized ecological stress measurement. This measure-
ment takes the average of five different ecological stressors: Extreme heat, extreme cold, pathogens, inland topography,
and mountain topography (see Conway et al., 2017, for computational details and validation evidence).

Dependent Variables

Political Restrictions

The political restriction of each country was measured using Conway et al. (2017)’s indices for vertical and horizontal
restriction. Vertical restriction was measured using two different indices. The first index compiled the country's laws
surrounding abortion, LGBT rights, and the death penalty. These scores were then converted to z-scores and averaged
to create a single vertical legal restriction index for each country. The higher the score for each of these three law
categories, the more vertical restriction there is in the country (see Chan & Conway, 2018; Conway et al., 2017).
Additionally, a nation’s level of vertical restriction was measured as in prior work (Chan & Conway, 2018; Conway et
al., 2017) by averaging the Freedom House political freedom indices for civil liberties and political rights as a continuous
variable (higher scores = more political restriction; Freedom House, 2013).

The horizontal restriction index is comprised of nation-wide laws on taxes, speed limits, and blood alcohol levels.
These measures were converted to z-scores and averaged to produce an index of horizontal legal restriction for each
nation (Conway et al., 2017; see also Chan & Conway, 2018). Higher scores mean there is more horizontal restriction in
the nation’s laws.

Freedom (GWP)

Participants’ psychological perception of cultural freedom was measured with four items from the GWP: sense of
personal freedom to choose what one wishes to do with their life, whether or not the media has freedom or not, the
degree to which people are afraid to openly express their political views (on a four-point scale from none to most; this
item was reverse-scored), and whether or not the participant has voiced their opinion to a public official in the last

statistics suggest these variables are quite consistently normally distributed within each country in the GWP dataset. Further visual inspection of histograms
additionally suggested these variables are uni-modal (and not multi-modal) in nature. In short, available data strongly suggests these data are useful to
produce nation-level averages.

3) To illustrate the stability over time, we computed across-year correlations for all of our variables for 2015-2017. These correlations overwhelmingly
illustrated the stability of these variables, with an average correlation of r = .91 and no variables at any point showing correlations below r = .76. In short,
these variables are well-suited to summarize at the national level within-measure over time.

4) All standardized as are computed at the nation-level. Because it is nation-level variance we are trying to understand, this is the appropriate unit for
evaluating the across-nation consistency of the items.
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month. These were all converted to z-scores and averaged into a summary psychological freedom score (standardized o
= .78).

Well-Being and Health (GWP)

Participants’ well-being and health was measured with a variety of scales and variables, including life satisfaction,
personal safety, health problems, and satisfaction with income, health care, and other standards of life. In line with our
prediction concerning differential effects of ecological stress on life satisfaction versus other kinds of meaning-making,
we further subdivided these items into direct measurements of life satisfaction (including the primary “satisfaction
ladder” measure used in the World Happiness Report, see Helliwell et al., 2021) and those related to Eudaimonic
Well-Being. Direct measurements of life satisfaction (which were aggregated into a summary score for Cumulative Life
Satisfaction) included items asking whether or not they are satisfied with healthcare, air and water quality, physical
beauty, and standard of living. Eudaimonic well-being (Joshanloo, 2018b) was comprised of items involving learning
(“Did you learn or do something interesting yesterday?”), social support ("If you were in trouble, do you have relatives
or friends you can count on to help you whenever you need them, or not?”), respect (“Were you treated with respect
all day yesterday?”), efficacy (“Can people in this country get ahead by working hard, or not?”), helping strangers (“In
the past month, have you helped a stranger or someone you didn’t know who needed help?”), and volunteering (“In
the past month, have you volunteered your time to an organization?”). Participants were also asked additional items
related to well-being, such as whether or not they felt safe walking alone at night where they live, whether or not they
have health problems preventing them from “doing any of the things people [their] age normally can do,” and how
comfortably they feel living on their current household’s income.

To compute an aggregate measure of all health and well-being items, all health and well-being items were converted
to z-scores, reverse-scored (when necessary) so that higher scores always equaled greater health or well-being, and
averaged into a summary well-being/health score (standardized o = .87).°

Confidence in Societal Institutions (GWP)

Lastly, confidence in societal institutions was measured by ten dichotomous items on the GWP. Participants were asked
if they approved or disproved of the country leadership, if they were satisfied or dissatisfied with efforts to preserve the
environment in their country, and whether or not they had confidence in the military, judiciary, government, financial
institutions, and election honesty of their country. Participants were also asked whether or not corruption is widespread
in their government and businesses and whether or not they felt the area they live in is a good place for people starting
a new business. All items were converted to z-scores, reverse-scored (when necessary) so that higher scores always
equaled greater confidence, and averaged into a summary societal confidence score (standardized a = .90).

Covariate: GDP

To control for economic differences across nations, we further included a measurement of GDP/per capita.®

Results

Primary results for each kind of ecological stressor (distal versus proximal) are presented in Table 1.

5) Initially, one of the selected measures included the composite Eudaimonic well-being (EDW) measure created by Joshanloo (2018b). As seen below, one

of the EDW items more clearly fell conceptually into our “political freedom” category than our “well-being” category. To balance this potential tension, we
include this freedom-related item in our summary freedom category, but also independently report effects for the whole EDW scale. The summary health and
well-being scale, however, includes only the individual items from the EDW scale that fell into that category, and does not include the whole scale summary
(see Table 1, which identifies each item from the EDW scale for completeness).

6) We additionally controlled for the 2012 GINI index of income inequality. Unlike GDP, the GINI index was not strongly correlated with either distal (r = .17)
or proximal (r = .10) ecological stress, and as a result, controlling for GINI did not meaningfully alter the pattern of results presented in Table 1. In summary,
controlling for GINI would not impact interpretation of our results in any way. These results largely appear to not be accounted for by income measurements.
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Table 1

Distal Versus Proximal Ecological Stressors Predicting DVs (Metric = Pearson’s r)

Zero-Order Controlling for Wealth

Stressor Type Distal Proximal Distal Proximal

Political Restriction (Conway et al., 2017)

Vertical Legal Restriction® 197 287 .05 .10
Vertical Political Restriction® .54 50%** 45" .35%*
Horizontal Legal Restriction® -31 12" -.24" -.01

Freedom (4 items)

Freedom® =27 -.68""" -11 -.58"*
Media Free -36* -.60™** -.19* -.45%*
Political Expression Allowed -.38%* .44 22" -.23"*
Voiced Opinion to Official -.08 -17* -.01 -.08

CUMULATIVE FREEDOM -.35"** -.62%"* -.18* -.48"*"

Well-Being and Health (15 items)

Cumulative Life Satisfaction (5 its.) -.46""" -.69*"* =377 -.327
Satisfaction Ladder -.49%* .54 =37 32"
Satisfied Income -.40%* -5 21 -.28"*
Satisfied Heal. Care -.38** -720 21 62"
Satisfied Life -31 -60** -12" -44r*
Satisfied with Physical Surround. -43% =727 -.28"* -.56"

Cumulative Eud. Well-Being (7 its.) -277%* -.50"" 14" -.38"*"
Felt Respect” -35% -24% -23% -.09
Learned Todalyb -.19* -.30"* -11 -21%
Count on Help From Others’ -37** -.38% 217 -147
Gave Help to Others’ -.02 -.02 -.01 -.01
Volunteered” -15" -32 -.09 -.26™
Can Get Ahead With Hard Work” .08 -.30""* .07 =377

Safe at Night -.20" -.40™ -.06 -.25"

Health Problems .20% 21 .07 .02

CUMULATIVE WB&H -.427 -.67 -.26"** -.55%**

Confidence in Societal Institutions (10 items)

Satisfied Govt. Environmental -.08 -.62""" .01 -.58"*
Confidence in Government 17* -.28" 16" =37
Confidence in Military .00 =327 .06 -.30"**
Confidence in Financial 12 .28 .08 =377
Confidence in Judiciary -.02 -.46™* .10 -39
Confidence in Elections -.23" -.60™** -.07 -.49™*
Good Place for Business 14 -.23" 11 -317
Approve Govt. Leadership A7 -33% 177 397
Government Corrupt 27 43 12" .26%**
Business Corrupt .25*% 417 .09 .24*
CUMULATIVE CONF. S.I -.04 -53%* .06 48"

Note. Distal = Distal ecological stressors (Conway et al., 2017); Proximal = Proximal ecological stressors (GWP).

Distal (but not proximal) effects from identified row were also reported in Conway et al. (2017); they are reproduced here for comparative
convenience, and all other findings reported in the table are entirely novel. ® Item included in the Eud. Well-Being Scale.

Tp<.15.*p <.05. **p < .01. **p < .001.
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As can be seen there, there is a great deal of overall similarity between the new Proximal Ecological Stress measurement
(computed from the GWP) and the Distal Ecological Stress measurement from prior work (Conway et al., 2017).
However, as outlined below, the attributional model that suggested a specific difference between the two kinds of
measurements was also supported.

Political Restriction

For political restriction measurements, the Proximal Ecological Stress measurement showed a pattern consistent with
past work. Specifically, Proximal Ecological Stress — like Distal Ecological Stress — showed positive and significant
correlations with both measures of Vertical Restriction, but a negative correlation for Horizontal Restriction. Although
the latter correlation approached (but did not obtain) statistical significance, Steiger’s Z tests confirmed that vertical
and horizontal legal restriction showed the expected differential patterns for Proximal Ecological Stress: The correlation
between Proximal Ecological Stress and both Vertical Legal Restriction and Vertical Horizontal Restriction was statisti-
cally significantly different than the correlation between Ecological Stress and Horizontal Legal Restriction (z’s > 3.7, p’s
< .01). This result conceptually replicates prior work on the Ecological Dual-Pressure Model (Conway et al., 2017) on a
completely different ecological stress variable (air/water quality).

Gallup World Poll Dependent Measures

Results comparing both ecological stress measurements to measures of freedom, health, and institutional confidence
also generally showed very similar patterns for the two types of ecological stress measurements, with the noted
exception predicted by the attributional model.

Consistent with the results from the vertical restriction measurements, participants in countries with more ecolog-
ical stressors (regardless of stressor type) felt less freedom (Proximal Ecological Stress correlation with Cumulative
Freedom measure r = -.62, p < .001; 95% CI [-.71, -.51]; Distal Ecological Stress correlation with Cumulative Freedom
measure r = -.35, p < .001; 95% CI [-.48, -.21]. This importantly suggests that not only do various kinds of ecological
stress increase vertical political restriction (as indicated by restriction correlations from the prior section), but also that
this lack of political freedom has psychological and behavioral consequences. It further suggests that vertical, but not
horizontal, types of restriction are associated with the psychological reduction of freedom.

Consistent with discussion about the direct effects of ecological stress on individual health and well-being (e.g.,
Keeler et al., 2012), across multiple markers of health and well-being, ecological stressors (regardless of stressor type)
were associated with poorer national health and well-being (Proximal Ecological Stress correlation with Cumulative
Well-Being/Health measure r = -.64, p < .001, 95% CI [-.72, -.54]; Distal Ecological Stress correlation with Cumulative
Well-Being/Health measure r = -.42, p < .001, 95% CI [-.54, -.28].

The Ecological Dual-Pressure Model further predicted that both kinds of ecological stresss measurements would be
differentially related to (1) direct measurements of life satisfaction (negative) and (2) more eudaimonic measurements
related to well-being (positive). This hypothesis was only partially supported. Consistent with expectations, both kinds
of ecological stress (proximal and distal) were strongly negatively related to direct measurements life satisfaction.
Further, as Table 1 illustrates, also consistent with expectations, these relationships were not as negative for eudaimonic
forms of well-being. However, the relationships were still significantly negative even for the total eudaimonic well-being
scale. Thus, although the two were differentially related in the correct direction, there was no evidence of a reversal of
the effect of stress on eudaimonic forms of well being as originally expected.

However, it is also worth noting that, considering the individual items on the eudaimonic scale, the farther one gets
from individual measurements of satisfaction, the less negative the effects of stress get. For example, measurements
such as those involving the individual respect people feel from others, or the help they feel like they can count on
from others, show moderately negative relationships overall; but measurements about help given to others showed
weaker negative relationships (and in three of four instances, those relationships were non-significant). Thus, these data
partially conform to a more moderate view that ecological stressors do differentially impact the two types of well-being
measurements in the expected direction, but the positive effect on the other kinds of meaning-making (such as helping
others) is not strong enough to show a true reversal of the effect.
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As Table 1 reveals, consistent with the attributional model, the two types of ecological stressors had differential
relationships with Confidence in Societal Institutions. Whereas Proximal Ecological Stress was associated with a loss of
confidence in societal institutions (Proximal Ecological Stress correlation with the Cumulative Confidence in Societal
Institutions measure r = -.53, p < .001; 95% CI [-.63, -.41], Distal Ecological Stress was essentially uncorrelated with soci-
etal confidence measures (Distal Ecological Stress correlation with the Cumulative Confidence in Societal Institutions
measure r = -.04, p > .60; 95% CI [-.19, +.12].

Notably, the largest difference in Table 1 between the two types of stressors occurred for the confidence in the
government’s environmental-based effort (for Proximal Stress, r = -.62, p < .001, 95% [-.71, -.51]; for Distal Stress, r = -.08,
p > .15, 95% CI [-.23, +.08]. This is consistent with the attributional perspective discussed at the outset; this perspective
suggests that people are more likely to blame government for air and water quality (our proximal measure) than they
are for distal stressors (such as climate).

Discussion

Using a Gallup World Poll dataset that comprised 159 nations and over 1.5 million participants, the present study
provided novel evidence of the importance of natural ecologies in understanding political and cultural differences across
nations. In particular, it provided (a) triangulating evidence for the Ecological Dual-Pressure Model on vertical and
horizontal restriction, (b) evidence for ecological impacts on health and well-being, and (c) initial evidence for potential
differences in the effects of ecological stress on societal confidence for distal and proximal stress measurements. It
provided weaker evidence for (d) the Ecological Dual-Pressure Model’s prediction on differential impacts on types of
well-being measurements. Below, we focus on the key issues in these results.

The results suggest a very similar pattern for both ecological stressor types on measurements related to political
restriction and freedom. This overall similarity is itself important. Prior work (Conway et al., 2017) has suggested an
Ecological Dual-Pressure Model for the influence of ecological stress on vertical and horizontal legal restriction. That
model suggests that all ecological stressors, despite having stressor-specific effects, each further have a general property
that would simultaneously increase vertical and decrease horizontal political restriction. The present study provides
important additional evidence for this assertion by using more proximal (versus conceptually distal) measurements and
completely different ecological stressors (water/air quality measurements). Indeed, given the conceptual and methodo-
logical distance from the original measurements of objective distal ecological stress, this similarity in pattern provides
meaningful triangulating evidence for the Dual-Pressure Model’s predictions regarding vertical and horizontal legal
restriction.

Equally as importantly, these results have potential implications for the influence of ecological threats on culture
moving forward. For example, consider the cultural and social psychology of the worldwide COVID-19 pandemic.
Much research and theorizing has suggested that disease outbreaks influence cultural beliefs, with a largely unresolved
debate centering around the potential causal influence of disease on ideological conservatism (e.g., Beall et al., 2016;
Brenner & Inbar, 2015; Helzer & Pizarro, 2011; Martin, 2020; Oosterhoff et al., 2018; Shook et al., 2017; Tybur et al.,
2016) and sometimes conflicting results for COVID-19 research in particular (e.g., Brownstein, 2020; Choma et al., 2021;
Karwowski et al., 2020; Zettler et al., 2020).

Importantly, however, the present results suggest potential impacts of COVID-19 that may help us better understand
the interface of COVID with culture that cuts across — and integrates — ideological lines. Specifically, these results
suggest three possibilities moving forward. (1) First, the worldwide pandemic will reduce perceptions of political
freedom. (2) Importantly, however, they further suggest — in line with the Dual-Pressure Model - that the lasting
enacted governmental restrictions in response to COVID-19 will likely be more vertical than horizontal in nature.
This latter hypothesis is interesting because it goes against what appears to largely be happening currently — and yet
the Dual-Pressure Model suggests a different long-term outcome. (3) Finally, this present work suggests that both the
reduction in perceptions of political freedom and the long-term increase in vertical (but not horizontal) restrictions will
be greatest where COVID-19 hit the hardest. Each of these provides testable hypotheses moving forward that are drawn
from the present work.
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While the wide difference between our Proximal and Distal Ecological Stress measurements makes the similarities
across their effects in Table 1 more impressive, it also makes it harder to interpret their differences (an issue we return
to in our limitations section below). Nevertheless, with that caution noted, the present results are at least consistent
with an attributional match approach drawn from decades of attribution research (e.g., Conway & Repke, 2019; Eagly,
Wood, & Chaiken, 1978; Fein, 1996; Pryor, Rholes, Ruble, & Kriss, 1984). This approach suggests that different kinds
of ecological stress may differentially affect societal confidence variables. This makes sense when one considers that
conceptually proximal forms of ecological stress are likely viewed as more controllable by the government and society,
and thus when those stressors are present, the ruling government is more likely to feel psychologically culpable to the
people living under its rule. In contrast, the line between ecological stress and societal confidence is clunkier and less
obvious for distal ecological stressors, and thus those stressors — while affecting many other aspects of political and
cultural life — may have less of a role to play in governmental and societal confidence. As prior research has found
in scenario studies (Conway & Schaller, 2005; Conway & Repke, 2019), this provides more real-world evidence that
attributional processes may moderate the causal line between top-down pressures and ultimate cultural change.

Limitations

Like all studies, ours is not without limitations. We here discuss two. First, our proximal measure of ecological stress was
not only more conceptually proximal (as outlined earlier, this means that it is more likely controllable in the short-term),
but also was more subjective in nature. Our distal ecological stress measures were comprised of objective data, whereas
our proximal measure was comprised of subjective reports about stressors. This is a strength in many regards as most
prior studies have used methodologically objective measurements of ecological variables (for discussions on the impor-
tance of the distinction between objective and subjective measurements of culture-relevant variables, see Delle Fave,
2016; Guerini & Nuvolati, 2016; for a counter-example, see Tybur et al., 2016) and thus more subjective measurements
are needed. Indeed, objective measurements are at best proxies of the proposed psychological mechanisms, and as such
are necessarily psychologically imprecise (see Van de Vliert & Conway, 2019).

In spite of these strengths, however, it does pose an intepretational problem when interpreting differences in effects
across the two types of measures. We use measurements here that are both subjective and proximal (compared to
measurements that are both objective and distal). Thus, methodological subjectivity and conceptual proximity are
essentially perfectly overlapping in the present study, and thus it is hard to tease the two apart. While the available
evidence suggests that conceptual proximity might play an important role,” the present study cannot definitively tease
apart these explanations.

Another limitation is that the data are correlational in nature, and thus we must be cautious in drawing causal con-
clusions. Although we are testing a socio-ecological perspective that assumes a causal effect of ecological environments
on political and cultural systems (see, e.g., Van de Vliert & Conway, 2019) — and our data are consistent with that causal
path — we (as with most work in the field) cannot nonetheless draw firm causal conclusions.

Equally as importantly, our proximal and distal ecological stress measures might be in a different position with
respect to the causal issue. Specifically, whereas it is harder to imagine a reverse causal path for distal measures like
climate (whereby, say, perceptions of freedom influence climate), it is easier to imagine a causal path for our proximal
measurements (whereby, say, perceptions of freedom influences perceptions of air quality). While we cannot of course
confidently rule out the reverse causal explanation in those cases — and thus caution is warranted — the overall pattern
of results tested here is consistent with a view that moves from ecological stress to our outcome measures. Indeed,
triangulation plays a role here — the overall similarity in the pattern of the distal measures (where reverse causality is
not probable) and our new proximal measure provides a larger picture suggesting an ecological stress—outcome path is
the most likely. It is worth remembering in this context that the methodological distance for tests of the Dual-Pressure
Model between ecological stress and political restriction is actually greater (in that case) for proximal ecological stress
measurements than distal ones. Yet, in spite of that, distal ecological stress showed the same pattern. Thus, although

7) In an online supplement, we used an objective measurement of air/water quality to try and tease these apart. This provided mixed evidence (see
Supplementary Materials).
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reverse causality cannot be ruled out, the overall pattern emerging here suggests ecological stress as the most likely
causal factor.

Concluding Thoughts

Socio-ecological perspectives can help us understand where cultural and political differences come from. Yet research
on these perspectives sometimes lacks large-scale comparative studies that use multiple kinds of methods to test
conceptually related but methodologically distinct variables. The present study helps fill in this gap by combining a
highly-validated, large-scale dataset with previously-generated data used by socio-ecological researchers. The results
suggest continued support for one of the main predictions of the Ecological Dual-Pressure Model — that there is a
general property of ecological stress which concurrently pulls vertical and horizontal legal restriction in different
directions — while further revealing potential attributional differences in effects for proximal versus distal forms of
ecological stress.
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