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An examination of how six reasons
for valuing nature are endorsed
and associated with pro-
environmental

behavior across 12 countries
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Balanced samples from 12 countries (N=12,000) were surveyed about their reasons for valuing
nature and pro-environmental behaviors. Results showed that people were least likely to endorse
moral-based reasons for valuing nature, as compared to five other reasons (wellbeing benefits,
nature’s intrinsic value, health benefits, economic value, identity-based reasons). However, moral-
and identity-based reasons (relative to the other four reasons) for valuing nature were the strongest
predictors of pro-environmental behavior across three different methods (correlations, linear mixed
models, and relative importance analysis) and two pro-environmental behavior categories (consumer
behavior and activism). In other words, the reasons for valuing nature most associated with pro-
environmental behavior also garnered the weakest support, presenting a potential dilemma for
those hoping to leverage values to promote pro-environmental behavior. We also identify a possible
mechanism (awareness of one’s environmental impact) to explain why moral- and identity-based
reasons for valuing nature best predict behavior. Finally, we examine between-country variability in
the endorsement of the six reasons and the reasons’ associations with pro-environmental behaviors,
and country-level factors that may explain between-country variability in these outcomes. We discuss
these results in the context of broader literature that has focused on an intrinsic vs. instrumental
valuation of nature dichotomy.

Across the world, people value nature for various reasons, including the health benefits it provides humans,
its economic benefits for their communities, its beauty, and its intrinsic value'~>. Importantly, valuing nature
motivates behaviors to protect nature and the environment®. Because addressing climate change will require
pro-environmental behavior from people worldwide, it is important to understand which reasons for valuing
nature best predict pro-environmental behavior, and how this differs across cultures. Surprisingly, however,
current knowledge about these questions is limited.

Much of the prior research has focused on comparing reasons for valuing nature that are based in the value of
nature itself (i.e., its intrinsic value) vs. what nature provides for humans (i.e., its instrumental value)”®. Recently,
however, scholars have called for a broader conceptualization of people’s reasons for valuing nature’ and how
these reasons vary across cultures'®. Here, we do this in several ways. First, we examine reasons discretely, instead
of lumping them into dichotomous constructs. Second, we integrate research on moral- and identity- based
reasons for valuing nature, both of which are types of relational values that fall outside the intrinsic-instrumental
dichotomy®. Finally, we examine how the associations between reasons and pro-environmental behaviors varies
across countries and cultures. Together, these contributions improve our understanding of the reasons people
choose to engage in environmental behavior and how these processes vary across countries and cultures.

Intrinsic and instrumental reasons for valuing nature. Prior research has often grouped people’s
reasons for valuing nature into intrinsic or instrumental reasons (although others have theorized other catego-
ries, such as “egocentric”®!!"1%). Instrumental reasons focus on the benefits nature provides for humans, such
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as recreation, human health, and economic value*!*. Intrinsic values ascribe value to nature independent of
what it provides humans, such as ascribing value to wild animal welfare or an ecosystem’s health. Interestingly,
prior work suggests that intrinsic (vs. instrumental) reasons for valuing nature better predict pro-environmental
behavior”'. It is unclear, however, whether all instrumental reasons for valuing nature are weaker than intrinsic
ones. Thus, we examine three instrumental reasons: economic, health, and wellbeing.

Economic reasons for valuing nature capture people’s valuation of nature’s economic benefits to individuals,
communities, and governments (e.g., natural resources for human consumption, eco-tourism). Health-based
reasons for valuing nature stem from nature’s role in human health (e.g., clean drinking water, the development
of medicine). Finally, people value nature for its wellbeing benefits (e.g., aesthetic beauty, recreation). Impor-
tantly, economic, health, and wellbeing reasons for valuing nature are all associated with pro-environmental
behaviors®>*!S.

Beyond the intrinsic-instrumental dichotomy: the role of morality and identity. Although the
intrinsic-instrumental dichotomy captures many reasons for valuing nature, scholars have recently called for
theory to transcend this dichotomy to include relational reasons for valuing nature. Chan and colleagues define
relational values as “preferences, principles, and virtues about human-nature relationships”” and add that “rela-
tional values are not present in things but derivative of relationships and responsibilities to them.” Thus, we
integrate relational values into existing models by drawing on research on moral- and identity- based reasons for
valuing nature, both of fall outside the intrinsic-instrumental dichotomy and have relational properties.

Morality-based reasons for valuing nature are connected to beliefs about what is “right and wrong” Morals
are connected to principles, virtues, and responsibilities (i.e., features of relational values), and thus, scholars
have conceptualized moral-based reasons for valuing nature as a type of relational value'”. Religious groups (who
may believe nature is a divine creation) and secular groups (e.g., environmental activists) often experience moral
motivations to protect nature'®!°. Meanwhile, identity-based reasons for valuing nature are connected to people’s
self-concept (i.e., how people see themselves), which can comprise traits (e.g., seeing oneself as someone who
is characteristically interested in nature), preferences (e.g., awareness that one likes nature), and relationships®
(e.g., valuing one’s relationship with nature or the role it serves in one’s interpersonal relationships). Because
identity-based reasons involve the relationship between something external (i.e., nature) and the self, scholars
have conceptualized identity-based reasons as a relational value.

Relevant to the present research, existing work has shown that moral- and identity-based reasons for valuing
nature are associated with behavior?!-23. Still, it is unclear how these reasons compare to intrinsic and instrumen-
tal reasons. There are two reasons to believe that morality and identity may be especially powerful motivators of
pro-environmental behavior. First, people are more willing to engage in extreme behaviors to address perceived
injustices (e.g., speaking out against injustice at a severe cost to oneself) when the social issue is connected to
their morals and identities. Second, people are more willing to engage in behaviors with uncertain or distal
benefits when the social issue is connected to their morals and identities**. This could particularly be relevant to
pro-environmental behavior because the relevant goals are often distal and difficult for an individual to address
(e.g., solving climate change).

Psychological mechanisms bridging the reason-behavior relationship. We also explore three
mechanisms that might explain why some reasons are stronger associates than others: awareness of environmen-
tal impact, self-efficacy, and environmental concern. Awareness of environmental impact is a belief that captures
an understanding of how one’s actions affect the natural world; it has been linked to different reasons for valuing
nature in the Value-Belief-Norm model of pro-environmental behavior®® and theorized as a cognitive compo-
nent of one’s connectedness to nature (i.e., feelings of oneness with the natural world). Self-efficacy describes
people’s belief that their behavior helps achieve their goals. Environmental concern has been conceptualized in
many ways®®, but at its core represents the affective intensity that people feel toward the environment. We chose
these three potential mediators because of their distinction from our reasons for valuing nature and from one
another, and because each has been found to independently predict pro-environmental behavior?7~%.
Although each of these variables may mediate each reason-behavior relationship, some mediators may be
particularly relevant to specific reason-behavior relationships. For instance, identity-based reasons for valuing
nature may lead someone to be particularly attuned to their environmental impact, thereby becoming more likely
to protect it*’. As another example, prior research shows that moralization of a social issue is an antecedent to feel-
ings of efficacy, which can in turn foster collective action behaviors'®. Altogether, examining these mechanisms
can help explain why some reasons for valuing nature are most associated with pro-environmental behavior.

Between-country and cross-cultural variation in reasons for valuing nature. Psychology has
historically devoted disproportionate attention to Western, educated, industrialized, rich, and democratic
(WEIRD) populations, limiting models of human behavior**% cross-cultural efforts have also unduly focused
on comparing Western (especially the US) and Eastern countries (especially Japan and China)**. However, coun-
tries and cultures often have different values, including their reasons for valuing nature. For instance, collectiv-
ist (vs. individualist) cultures more often emphasize nature’s intrinsic value*’. Thus, to more comprehensively
examine the generalizability and between-country variability in our findings, we analyze data from 12 countries:
Australia, Brazil, China, India, Indonesia, Kenya, Mexico, South Africa, South Korea, United Arab Emirates,
United Kingdom, and the United States.

In addition, we examine six country-level factors that may underlie between-country variability: environmen-
tal performance, pollution, life expectancy, economic prosperity, individualism-collectivism, and preference for
hierarchy. Supporting this possibility, prior research has linked these country-level variables to environmental
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attitudes and behaviors**~*2. For example, local levels of air pollution stimulate pro-environmental behavior*
and more affluent countries have stronger attitude-behavior relationships***. Thus, it is also plausible that these
reasons explain variability in the six reasons for valuing nature. For example, people in less economically pros-
perous nations may particularly value nature’s economic benefits; people in countries with lower life expectancy
may particularly value nature’s health benefits; people in more polluted countries may particularly value nature’s
health benefits; and people living in collectivist countries may place particular weight on nature’s intrinsic value
(as this orientation can attune people to goals outside the self). These relationships may also work in the opposite
direction (e.g., country-level pollution being associated with lower valuation of nature’s health benefits, explain-
ing their tendency to pollute more).

These six variables are also worth exploring for other reasons beyond their connections to environmental val-
ues and behaviors. In particular, environmental performance and pollution is related to the present investigation’s
interest in environmental protection; individualism-collectivism and preference for hierarchy is a well-established
dimensions in cultural psychology on which countries vary*; and economic prosperity and life expectancy are
widely studied quality-of-life indicators.

Research overview. We first examine the endorsement of our six reasons for valuing nature (intrinsic,
economic, moral, identity, health, wellbeing), between-country variability in the endorsement of these reasons,
and country-level variables that explain this variability. Next, we examine which reasons are most associated
with two types of pro-environmental behavior (consumer decisions and activism) using three analytical meth-
ods (bivariate correlations, linear mixed models, and relative importance analysis). We also examine between-
country variability in the reason-behavior relationships and country-level variables that explain this variability.
Finally, we test three mediating variables (awareness of environmental impact, self-efficacy, and environmental
concern) that may explain why some reasons for valuing nature are most strongly associated with behavior.
Through these analyses, we aim to advance our understanding of the value-behavior relationship within envi-
ronmental psychology and its cross-cultural variability.

Results

Models with endorsement of reasons for valuing nature as outcome variable. Do people endorse
some reasons for valuing nature more than others? 'The first linear mixed model tested whether some reasons for
valuing nature were endorsed more than others. The model included “Participant” and “Country” as grouping
variables (and modeled a random intercept for Participant and Country). For this model (and all subsequent
linear mixed models), the variance of random factors was estimated using the restricted maximum likelihood
(REML) method. Endorsement of the six reasons differed significantly from each other F(5, 59,995) =401.0,
Pp<0.001. Figure 1 shows mean agreement for each reason. All pairwise Holm-tests between the different reasons
were significant at p <0.001, except the difference between intrinsic and identity-based reasons. Statistics for the
model’s random components are reported in Table S1.

Does endorsement of different reasons for valuing nature vary across countries? Next, we examined whether
countries varied in their endorsement of reasons for valuing nature by removing Country as a grouping variable
and instead entering it as a 12-level fixed factor, along with its interaction with Reason. A significant Reason
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Note: Means and standard errors are from estimated marginal means in the model predicting endorsement. Bars
represent +/- 1 standard error of the mean.

Figure 1. Mean endorsement of each reason for valuing nature.
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x Country interaction (F(55, 59,940)=25.9, p<0.001) suggested that countries varied in their endorsement of
different reasons. See Fig. 2 for and Table S2 means for each reason in each country and Table S3-S6 for model
statistics and simple effects.

Simple effects revealed that the endorsement of different reasons varied most within Brazil (X2 =1174.5,df=5,
p<0.001), and that the endorsement of different reasons varied least within India (x?=26.3, df=5, p<0.001).
Likewise, between-country variability was biggest for the identity reason (y?=1174, df=11, p<0.001) and small-
est for the intrinsic reason (x*=326, df=11, p<0.001). As an example of between-country variation, identity-
based reasons rated highest among the six reasons in Indonesia, but fifth-highest among the six reasons in the
US. There were also similarities across countries: the lowest-rated reason for valuing nature (moral) rated lowest
or second-lowest in each country and the highest-rated reason (health) rated highest or second-highest in each
country.

Finally, a main effect of Country (F(11, 11,988) =89.7.9, p <0.001) revealed that countries varied in their over-
all tendency to endorse the different reasons. For instance, overall endorsement was highest in Mexico (M=4.53,
95% CI [4.49, 4.57]) and Indonesia (M =4.53, 95% CI [4.48, 4.56]) and lowest in South Korea (M =4.01, 95% CI
[3.97, 4.05]) and India (M =4.00, 95% CI [3.96, 4.04]).

What country-level variables explain between-country variability in endorsement of different reasons for valu-
ing nature? We examined whether six country-level variables (environmental performance, pollution, life
expectancy, economic prosperity, individualism-collectivism, and preference for hierarchy) explained between-
country variability in endorsement of reasons for valuing nature. We created separate models for each country-
level variable, which included the country-level variable (z-scored), Reason, and their interaction. All models
included Participant and Country as grouping variables (with random intercepts for Participant and Country)
and Endorsement as the dependent variable.

Australia Brazil China India Indonesia Kenya

Mexico South Africa South Korea UAE UK us

M Intrinsic ® Economic ® Moral ™ Identity ® Health ® Wellbeing

Note: Means and standard errors are from estimated marginal means in the “Reason x Country” model predicting
endorsement. Bars represent +/- 1 standard error of the mean.

Figure 2. Mean endorsement of each reason for valuing nature across countries.
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Each country-level variable significantly moderated the effect of Reason on Endorsement. The interaction F
value was largest for life expectancy and smallest for individualism-collectivism, suggesting that those two vari-
ables influenced variability in endorsement among the six reasons the most and least, respectively (see Table S7-
S$18 for omnibus statistics and random components from all models). Within each model, simple effects revealed
the relationship between the country-level variable and the endorsement of each reason (see Table 1). Morality
and identity-based reasons were generally the only reasons with country-level predictors: morality and identity-
based reasons were endorsed more in countries with lower environmental performance, life expectancy, lower
life expectancy, lower economic prosperity, lower individualism, and greater preference for hierarchy. Pollution
was the only country-level variable that did not predict endorsement of any reason.

Reason ‘ b ‘ SE ‘ Lower ‘ Upper ‘ z ‘ P

Country-level variable: environmental performance

Intrinsic 0.01 0.06 | -0.10 |0.13 0.26 .80

Economic -0.04 [0.06 | -0.15 |0.07 -0.69 | .49
Moral -0.11 [0.06 | -0.22 |0.00 -1.96 |.05
Identity -0.11 [0.06 | -0.22 |0.00 -1.95 |.05
Health -0.03 |0.06 | -0.14 |0.08 -0.51 |.61

Wellbeing 0.01 0.06 | -0.10 |0.12 0.18 .86

Country-level variable: pollution

Intrinsic -0.06 |[0.06 | -0.17 |0.05 -1.10 |.27
Economic -0.07 [0.06 | -0.18 |0.04 -123 | .22
Moral 0.02 0.06 | -0.09 |0.13 0.33 74
Identity -0.01 |0.06 |-0.12 |0.10 -0.17 | .87
Health -0.07 |0.06 |-0.18 |0.04 -127 |.20
Wellbeing -0.08 |0.06 |-0.19 |0.03 -144 | .15
Country-level variable: life expectancy

Intrinsic -0.02 |0.05 | -0.12 |0.07 -0.48 | .63
Economic -0.11 005 | -0.21 | -0.01 | -2.18 |.03
Moral -0.15 |0.05 | -0.25 | -0.05 | -3.02 |.003
Identity -0.16 |[0.05 | -026 | -0.06 |-3.21 |.001
Health -0.09 |0.05 | -0.19 |0.01 -181 |.07
Wellbeing -0.05 |0.05 | -0.15 |0.05 -1.05 |.30
Country-level variable: economic prosperity

Intrinsic -0.03 |0.05 | -0.14 |0.07 -0.66 |.51
Economic -0.09 |0.05 | -0.20 |0.01 -1.83 |.07
Moral -0.10 |0.05 | -0.20 |0.00 -1.93 |.05
Identity -0.15 |0.05 | -0.25 | -0.05 |-2.96 |.003
Health -0.09 |0.05 | -0.19 |0.01 -1.68 |.09
Wellbeing -0.05 {0.05 | -0.15 |0.05 -0.92 |.36
Country-level variable: cultural individualism

Intrinsic -0.05 |0.05 | -0.16 |0.05 -1.06 |.29
Economic -0.08 |0.05 | -0.18 |0.02 -1.62 |.11
Moral -0.12 |0.05 |-0.22 -0.01 -2.24 |.03
Identity -0.14 005 |-024 |-0.03 |-262 |.01
Health -0.10 |0.05 | -0.20 |[0.00 -1.89 |.06
Wellbeing -0.03 |0.05 |-0.13 |[0.07 -0.63 |.53

Country-level variable : cultural preference for hierarchy
Intrinsic 0.05 0.05 | -0.06 |0.15 0.92 .36
Economic 0.06 0.05 | -0.04 |0.17 1.19 23

Moral 0.12 0.05 [0.02 0.22 2.25 .02
Identity 0.13 0.05 [0.03 0.24 2.53 .01
Health 0.07 0.05 | -0.04 |0.17 1.24 21

Wellbeing 0.02 0.05 | -0.08 |0.12 0.38 71

Table 1. Simple effects of country-level variables on endorsement of each reason for valuing nature. Simple
effects of each country-level variable on the endorsement of each reason for valuing nature are derived from
separate models, with each model containing the country-level predictor, Reason, and their interaction
predicting level of endorsement. The b values represent the regression coefficient of the country-level variable
predicting endorsement of each reason for valuing nature.
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Models with environmental behavior as outcome variable. Which reasons for valuing nature best
predict behavior? Raw correlations between each reason and each pro-environmental behavior (consumer be-
havior and activism; see Table S19) show the strongest (moral and identity) and weakest (intrinsic) correlates of
pro-environmental behavior. These raw correlations are an easily interpretable starting place for examining the
reason-behavior relationship, but they do not account for the multilevel structure of our data.

We next ran two linear mixed models (one for each behavior), which account for the multilevel structure of
our data by using country as a grouping variable and modeling a random intercept for each country. Because
these models include all reasons together (unlike the bivariate correlations), they indicate each reason’s incre-
mental ability to predict behavior when other reasons are held constant. In these two models and all other linear
mixed models, we entered the six reasons as z-scored fixed effects (see Table 2 for statistics). For consumer
behavior, moral-based (b=0.12, p <0.001) and identity-based reasons (b=0.11, p <0.001) best predicted behavior.
Health (b=0.06, p<0.001), economic (b=0.06, p <0.001), wellbeing (b=0.06, p <0.001), and intrinsic (b=0.03,
p<0.001) reasons were weaker, but significant, predictors. For activism, the difference between morality- and
identity-based reasons and other reasons was larger. Morality-based (b=0.17, p <0.001) and identity-based
(b=0.16, p<0.001) were the only positive predictors of behavior; the wellbeing reason was a negative predictor
(b= -0.03, p=0.04) and the other three reasons were not significant predictors (all ps > 0.29).

Finally, we conducted two relative importance analyses (one for each outcome; summary results in Table 3)
with the six reasons for valuing nature as simultaneous predictors using 12,000 bootstraps to estimate the bias-
corrected 95% confidence intervals around the relative weights (e.g., which are akin to adjusted regression
coeflicients). These models do not account for the multilevel structure of our data, but are most closely tied to
our research question concerning which reasons for valuing nature best predict pro-environmental behavior.
Relative importance analysis is good at handling intercorrelated predictors (which can cause multicollinearity).

Consumer behavior Activism behavior

Names b SE Lower | Upper |t P b SE Lower | Upper |t P
(Intercept) 3.70 |0.06 |3.58 3.83 59.04 | <.001 2.39 | 0.09 221 2.57 25.94 <.001
Intrinsic 0.03 |0.01 |0.01 0.04 3.67 | <.001 | -0.01 |0.01 | -0.03 |0.01 -1.05 |0.30
Economic 0.06 |0.01 |0.04 0.08 6.61 | <.001 0.01 0.01 | -0.02 |0.03 0.38 |0.70
Moral 0.12 |0.01 |0.10 0.13 13.61 | <.001 0.17 0.01 0.14 0.19 13.55 <.001
Identity 0.11 |0.01 |0.09 0.13 11.85 | <.001 0.16 |0.01 0.13 0.18 11.65 <.001
Health 0.06 |0.01 |0.04 0.08 6.21 | <.001 0.00 |0.01 | -0.02 |0.03 032 ]0.75
Wellbeing 0.06 |0.01 |0.04 0.08 6.40 | <.001 | -0.03 |0.01 | -0.06 |0.00 -2.06 |0.04

Table 2. Reason-behavior relationships using linear mixed models. The consumer behavior model had an
AIC=24,594 and a Conditional R?=.24. The activism behavior model had an AIC=33,713 and a Conditional
R?=.15. The intraclass correlation coefficient for the random intercept was .09 in both models.

Predictor RW ‘ Lower Upper RS-RW (%)
Criterion = Consumer environmental behavior (R2=.13)

Intrinsic 0.013 0.010 0.017 9.88
Economic 0.018 0.014 0.022 13.42
Moral 0.035 0.029 0.041 26.08
Identity 0.029 0.024 0.034 21.60
Health 0.020 0.015 0.023 14.15
Wellbeing 0.019 0.016 0.024 14.87
Criterion = Activism environmental behavior (R2=.08)

Intrinsic 0.003 0.002 0.004 3.22
Economic 0.007 0.005 0.009 8.03
Moral 0.030 0.025 0.036 37.49
Identity 0.031 0.026 0.037 38.57
Health 0.007 0.005 0.009 8.17
Wellbeing 0.004 0.003 0.005 4.52

Table 3. Relative importance analysis for reasons for valuing nature and pro-environmental behaviors. RW is
the raw relative weights for each reason for valuing nature and can be interpreted as the proportion of variance
in behavior that can be attributed to the corresponding reason for valuing nature in the legend. Lower and
Upper are the values for the 95% confidence interval for the estimate of the raw relative weight. RS-RW is a
“rescaled” relative weight that represents the percentage of the model’s R? that a given reason accounts for.
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For consumer behavior, each reason explained significant variance, and their relative importance aligned with
the results from the bivariate correlations and linear mixed models: moral-based reasons explained 26.1% of the
variance, followed by identity-based reasons for valuing nature (21.6%), wellbeing reasons (14.9%), health rea-
sons (14.1%), economic reasons (13.4%), and nature’s intrinsic value (9.8%). For activism, each reason explained
significant variance, and their relative strength aligned with the results of the bivariate correlations and linear
mixed models: identity-based reasons explained 38.6% of the variance, followed by moral-based reasons (37.5%),
health reasons (8.2%), economic reasons (8.0%), wellbeing reasons (4.5%), and nature’s intrinsic value (3.2%).

Do the reason-behavior relationships vary across countries? We next examined country as a moderator of each
reason’s capacity to predict behavior. Thus, these models do not use Country as a grouping variable. Over-
all, these two models suggest that the associations between reasons for valuing nature and pro-environmental
behavior vary across countries (see Table 4 for omnibus statistics). For consumer behavior, country moderated
the effect of each reason except “health” For activism, country moderated the effect of all six reasons. When
examining these models together, the association between the moral reason and behavior appeared to be most
moderated by country—its interaction with country had the second-biggest effect size in the consumer behavior
model and the biggest effect size in the activism-behavior model. Table $20-S21 show simple effects of each rea-
son within each country for both dependent variables.

We also ran two relative importance analyses (one for each pro-environmental behavior) within each coun-
try and qualitatively examined the rankings of the different reasons across countries (because the data is split
by country, country is not used as a variable in these analyses). Figure 3 shows the relative importance of each
reason for each outcome in each country (full results are in Table S22).

Results supported the findings from the previous analyses showing that moral- and identity-based reasons
were most associated (and intrinsic reasons being last associated) with environmental behavior. For consumer
behavior, the moral and identity reasons ranked first or second among in 16 of 24 possible instances. Intrinsic
reasons ranked lowest in 6 of 12 possible instances. For activism, moral and identity reasons ranked first or
second among in 20 of 24 possible instances; intrinsic reasons ranked lowest in 6 of 12 possible instances.

These analyses also revealed between-country variability. For example, in some countries (e.g., the US, where
total R?=0.24 for consumer behavior), reasons for valuing nature were more associated with pro-environmental
behavior than in other countries (e.g., Kenya where total R*=0.03 for consumer behavior). In addition, the rela-
tive importance of the different reasons was not identical across countries. In Indonesia, for instance, identity
ranked as the weakest and fourth-weakest predictor of the two measures of behavior, and nature’s intrinsic value
ranked as the second- and third-strongest predictors of behavior, deviating from the overall trends. As another
example, in India moral reasons (ranked fourth) and identity (ranked third) were relatively middling predictors
of consumer behavior, whereas intrinsic reasons best predicted consumer behavior.

What country-level variables explain between-country variability in the reason-behavior relationships? We
examined whether the same six country-level variables (environmental performance, pollution, life expectancy,
economic prosperity, individualism-collectivism, and preference for hierarchy) moderated the effects of reasons
for valuing nature on pro-environmental behavior. We created separate models for each country-level modera-
tor to avoid multicollinearity among country-level predictors and to simplify the models. Each model included
Country as a grouping variable and a random intercept for Country.

Consumer behavior Activism behavior

Predictor SS df |F P n’p SS df |F P n’p

Country 406.74 |11 |83.30 <.001 |0.071 |2549.68 |11 |79.77 <.001 |0.069
Intrinsic 5.83 1 13.12 <.001 |0.001 |827.20 1 0.84 0.36 0.000
Economic 15.40 1 34.70 <.001 |0.003 |0.79 1 0.23 0.63 0.000
Moral 76.47 1 172.28 | <.001 |0.014 |0.22 1 207.20 | <.001 |0.017
Identity 5591 1 12596 | <.001 |0.010 |195.34 1 90.39 <.001 |0.008
Health 12.73 1 28.68 <.001 |0.002 |8522 1 0.11 0.75 0.000
Wellbeing 13.18 1 29.70 <.001 |0.002 |0.10 1 5.64 0.02 0.000
Country x Intrinsic 25.97 11 |5.32 <.001 [0.005 |5.31 11 | 1.95 0.03 0.002
Country x Economic 9.94 11 |2.04 0.02 0.002 |20.21 11 |1.83 0.04 0.002
Country x Moral 19.82 11 |4.06 <.001 |0.004 |18.94 11 |9.84 <.001 |0.009
Country x Identity 18.96 11 |3.88 <.001 |0.004 |102.03 11 |3.58 <.001 |0.003
Country x Health 6.84 11 | 1.40 0.16 0.001 |37.09 11 242 0.01 0.002
Country x Wellbeing 11.45 11 234 0.01 0.002 | 25.07 11 |1.87 0.04 0.002

Table 4. Country moderation of reason-behavior relationships using linear mixed models. The consumer
behavior model had an AIC=24,594 and a Conditional R?=.24. The activism behavior model had an
AIC=33,713 and a Conditional R?=.15. The intraclass correlation coefficient for the random intercept was .09
in both models.
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Note: The y-axis shows raw relative weights for each reason for valuing nature. Values are derived from separate
models run for consumer and activism environmental behavior in each country. Error bars represent 95% confidence
intervals. Values can be interpreted as the proportion of variance in behavior that can be attributed to the
corresponding reason for valuing nature in the legend.

Figure 3. Relative importance of reasons for valuing nature by country and pro-environmental behaviors.

Country-level variables were infrequent moderators in the consumer behavior models (e.g., only 7 of the 36
interactions had p values were <0.05). Cultural preference for hierarchy significantly moderated the effects of
three reasons (intrinsic, health, and wellbeing), which was more than any other country-level variable. Country-
level variables were significant moderators more often in the activism behavior models (e.g., 27 of the 36 inter-
actions had p values <0.05). Environmental performance moderated the effects of all reasons, which was more
than any other country-level variable. We graph two examples of these interactions in Fig. 4 (all main effects for
country-level variables and their interactions with reasons are in Table S23).

What explains the relative importance of morality- and identity-based reasons for valuing nature in predicting
pro-environmental behavior? We conducted a path analysis to assess whether mediating variables (awareness
of environmental impact, self-efficacy, and environmental concern) explained why morality- and identity-based
reasons mattered more than other reasons for predicting pro-environmental behavior. We modeled the path
analysis using all six reasons for valuing nature, all three mediators, and both measures of behavior. Note that
this path analysis does not account for the hierarchical nature of our data (i.e., participants nested within coun-
tries). Figure S1 depicts the path analysis model.

To explore whether any mediators best explained the connection between morality-based and identity-based
reasons and pro-environmental behavior, we compared the six indirect effects (one indirect effect for each pre-
dictor variable) for each mediator-outcome relationship. If the indirect effects for a given mediator-outcome
pathway were significantly greater for identity-based and morality-based reasons (vs. the next-highest indirect
effect for that pathway), we interpreted this as the mediator particularly relevant to the moral- and identity-
based reason-behavior relationships. We determined whether one indirect effect was significantly different from
another by specifying the contrast in the model syntax. Indirect effects are graphed in Fig. 5. Parameter estimates
are reported in Table S24.

For two of our three mediators (awareness of environmental impact and self-efficacy), indirect effects were
strongest for the identity- and morality-based reasons (this true for both pro-environmental behaviors). How-
ever, only for awareness of environmental impact were there significant differences between the morality- and
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Note: The left-hand graph shows that the association between endorsing nature’s intrinsic value and consumer
environmental behavior becomes stronger as a culture prefers more hierarchy. The right-hand graph shows that the
association between endorsing a moral reason for valuing nature and activism environmental behavior becomes
stronger in countries with greater environmental protections.

Figure 4. Examples of country-level variables moderating the reason-behavior relationship.

identity-based indirect effects and the next-strongest indirect effect (see Fig. 3, where the moral and identity
bars on the “awareness” panels are highest). Thus, although the three mediating variables we examined were
frequently significant mediators of the reason-behavior relationships, awareness of environmental impact best
explains the particularly morality- and identity-based reason-behavior relationships.

Discussion

The present research compared people’s endorsement of six reasons for valuing nature: its intrinsic value, eco-
nomic reasons, morality-based reasons, identity-based reasons, health reasons, and wellbeing reasons. We exam-
ined which reasons were most endorsed, which best predicted pro-environmental behavior, and how these results
varied across 12 countries.

By tapping into the relational values of morality-and identity-based reasons for valuing nature, the present
research transcends the intrinsic-instrumental dichotomy. Interestingly, among our six reasons, morality- and
identity-based reasons were the strongest predictors of pro-environmental behavior for two measures of behavior
(consumer and activism behavior), across several statistical methods, and in the majority of our 12 countries.
These findings are interesting considering other research showing the how morality- and identity-based reasons
often fail to motivate pro-environmental behavior*~*°. More research is needed to understand when morality
and identity do or do not motivate pro-environmental behavior.

In addition, the relative strength of identity- and morality-based reasons as predictors (vs. other reasons) was
more pronounced for activism (vs. consumer) behavior. Although more research is needed to understand why
identity- and morality-based reasons were especially important for environmental activism, this finding high-
lights that research should distinguish between types of pro-environmental behaviors (e.g., Stern et al’s theory of
environmentally significant behavior, which distinguishes between environmental activism, non-activist public
sphere behaviors, private sphere environmentalism, and behaviors in organizations)®.

Our path analysis identified a possible mechanism (people’s awareness of environmental impact) that helps
explain why morality- and identity-based reasons were most associated with pro-environmental behavior. The
path analysis showed many showed indirect effects for the three mediators, the six reasons for valuing nature,
and the two pro-environmental behaviors; however, the indirect effects of morality- and identity-based reasons
were especially strong when awareness of environmental impact was the mediator, highlighting the primary
mechanism through which those reasons operated and offering a reminder that different reasons for valuing
nature may motivate behavior through different psychological mechanisms. Although more research is needed
to understand these processes, one possibility is that holding nature close to one’s identity or moral convictions
shifts one’s attention toward their environmental impact.

The present research also reveals an asymmetry: the statistically predictive prominence of moral- and identity-
based reasons was observed despite those two reasons being among the least endorsed (moral rated lowest;
identity rated third-lowest). Likewise, health-based reasons, the most-endorsed reason, was a relatively weak
predictor of pro-environmental behavior. This asymmetry may present a challenge for behavioral change efforts.
For instance, messaging campaigns that appeal to the most endorsed reasons (e.g., health) may not best motivate
action; likewise, campaigns appealing to the strongest levers (e.g., morality) may not resonate with recipients.

Although our primary findings showed some consistency across countries, we also observed between-coun-
try and cross-cultural variability. Endorsement of reasons varied most within Brazil and least within India;
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Note: The y-axis shows estimates of standardized indirect effects derived from path analysis. For the path analysis,
we modeled a saturated model with the six reasons for valuing nature as predictors, three simultaneous mediators,
and two outcome variables. All variables were standardized within the general population subsample before being
entered into the model. Error calculation was made using 1,000 bootstrap samples. Error bars represent 95%
confidence intervals.

Figure 5. Path analysis indirect effects for mediators of pro-environmental behaviors.

likewise, between-country variability was greatest for the identity reason and lowest for the intrinsic reason. The
reason-behavior relationships were also moderated by country. The moral reason seemed most moderated by
country—its interaction with country had the second-biggest effect size in the consumer behavior model and
the biggest effect size in the activism model. Various country-level variables explained the between-country
variability in endorsement and in the reason-behavior relationships. One interesting note that dovetails with
the broader results in the present research is that moral-based reasons were endorsed more in countries with
lower environmental performance indices, but were a stronger predictor of activism in countries with higher
environmental performance indices.

This between-country and cross-country variability highlights that environmental behavior research should
integrate cross-cultural perspectives into empirical and theoretical work. Our cross-cultural findings are explora-
tory, and future research could build on these findings to better understand the “why” of the cross-cultural vari-
ability. This is difficult because country-level variables are often intercorrelated, because countries typically differ
on a multitude of dimensions, and random assignment for country-level predictors is difficult. Hypothesis-driven
studies coupled with lab-based manipulations (e.g., priming individualism vs. collectivism) could help unpack
the between-country variability in our results.

Finally, we note seven important limitations in the present research. First, leveraging morality- and identity-
based reasons for valuing nature in an intervention could backfire if it elicits defensiveness®®! or communicates
moral values®® and social identities inconsistent with the audience. Moral- and identity-based reasons will likely
best motivate behavior when nature and environmentalism are framed in terms of broader, more inclusive moral
values or identities® and in ways that are congruent with a recipient’s identities and moral beliefs>.

Second, our findings contradict prior work showing that intrinsic (vs. instrumental) reasons are stronger
predictors of pro-environmental behavior”'4**%. Although we confirmed that our measures correlated strongly
with longer measures in a separate study and recent advances have validated the use of single-item measures
in psychology®®, our single-item measures may not have adequately captured the underlying constructs. For
instance, elements of the items’ wording may explain variance in our outcomes in ways that are disconnected
from the overall constructs (e.g., three of our six items explicitly mention protecting or conserving nature). On
a more theoretical level, our conclusions may oversimplify the distinction between different reasons for valu-
ing nature. The wellbeing reason, for instance, can fairly be described as relational; likewise, the effects of the
moral-based reason may differ if it is connected to people’s perceptions of nature’s intrinsic or instrumental value.

Third, our research only tests three mediating variables, and other mechanisms may better explain the reason-
behavior relationships (e.g., goal-setting for pro-environmental behaviors). We were limited by the variables
available in the survey and hypothesized mediators after data collection (but prior to testing them). Future
research may test other mediators particularly relevant to identity (e.g., self-conscious emotions such as guilt)
and morality (e.g., “moral” emotions such as outrage).

Fourth, we cannot infer causality in our research given that it relies on correlational analyses. Future research
should explore whether our findings extend to designs that allow for better causal inference, such as laboratory
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experiments that compare persuasive messages highlighting different reasons for valuing nature. Relatedly, our
mediation model cannot “prove” any mechanism due to its correlational nature; experimental designs that
manipulate the mediators can address this in future research.

Fifth, because participants took the survey in different languages, it is possible that materials were interpreted
differently across countries, which could explain between-country variability. It is also possible that certain con-
structs manifest differently across countries, requiring scholars to ask different questions for the same constructs
across cultures®”,

Sixth, our pro-environmental behavior measure was not validated. Although the items appear straightforward
(e.g., the frequency of concrete behaviors during a concrete period, similar to other scales measuring behavioral
frequency), it is possible that behaviors have different meanings in different countries or that some behaviors
are the default behavior in the local context. In addition, our pro-environmental behaviors do not account for
their environmental impact, which limits our understanding of which reasons for valuing nature predict the
most impactful environmental behaviors (which are often only weakly predicted by attitudinal measures). This
is important given the wide variation in the impact of environmental behavior, including some that can have
unintentionally negative consequences®. Notably, our consumer behaviors are low-impact compared to the
most impactful consumer behaviors (e.g., home and vehicle purchases). Future research could address this by
extending the present research to validated measures of environmental behavior that weight the relative impact
of different environmental behaviors and by using measures that do not rely on self-report (which can be prone
to memory and self-presentation biases).

Seventh, our data were collected before the COVID-19 pandemic. It is possible that people’s reasons for valu-
ing nature (and their predictive power) have changed; for instance, due to COVID-19’s hypothesized connection
to human-nature interactions, people may now place an increased value on protecting nature for human health.

Methods

We performed a retrospective analysis of proprietary survey data from the National Geographic Society. All
methods were carried out in accordance with the guidelines and regulations of Ipsos (the organization respon-
sible for collecting the data), including the process of obtaining informed consent from participants. We also
received approval from the Health Sciences and Behavioral Sciences Institutional Review Board at the University
of Michigan to perform the analysis. All survey data is anonymous, did not pose any more than minimal risk
to research participants, and only includes participants 18 years and older. For the survey, participants completed
a survey consisting of a mix of quantitative, scale-based items and qualitative, open-ended questions.

Participants. One thousand participants were recruited from 12 different countries (N=12,000) between
January 9, 2018 and February 26, 2019 to complete a survey. Quotas were applied to age, gender, and region
to make the sample most reflective of the most recent census data in each country. In three of the 10 countries
where General Population interviewing was done online (Australia, United Kingdom and United States), inter-
net penetration is sufficiently high to think of the General Population samples as representative of the wider
population within the age ranges covered. The remaining online countries (Brazil, China, Indonesia, Mexico,
South Africa, South Korea, and the United Arab Emirates) have lower levels of internet penetration, so these
samples should not be considered fully nationally representative, and instead represent a more affluent, con-
nected population.

Procedure. All survey instructions and items were translated into the local language and then back-trans-
lated to confirm the accuracy of original translations. Participants first answered screener questions, which col-
lected information about a mixture of demographic variables and other items that would mark them as a “general
population” subsample or as eligible for one of the target populations to oversample. These items included their
language, age, gender, current region of residence, education, employment sector, income, political behaviors
(e.g., contacted a politician), news engagement and interest level, and engagement with National Geographic.
These items were tailored to the country as necessary (e.g., income was reported using country-specific cur-
rency). Next, they completed the main portion of the survey, which included questions related to valuing nature
and pro-environmental behaviors, as well as other questions specific to National Geographic. Surveys were col-
lected online in all countries except in Kenya (face-to-face street intercept) and India (face-to-face door-to-door
interviews).

Materials and measures. The present research focuses on two classes of measures: reasons for valuing
nature and pro-environmental behavior. These are listed below, followed by the control variables we used and an
explanation of how these were measured.

Reasons for valuing nature.  Participants indicated their agreement with six items on a 5-point scale (1 = Strongly
disagree to 5=Strongly agree). These six items corresponded to six reasons for valuing nature: Intrinsic, Eco-
nomic, Moral, Identity, Health, and Wellbeing (see Table 5 for each item). These items were presented in random
order. Each item was taken from a separate scale capturing its respective construct. We had to use single-item
measures of each scale due to the survey’s space limitations, which are typically adequate proxies for complete
scales™. We also ran an exploratory factor analysis (see Table S25), which did not reveal any obvious latent
variables captured by unique combinations of the six items (e.g., all methods used to choose numbers of factors
loaded “intrinsic” onto the same factor as “health” and “wellbeing,” which are theoretically distinct). In addition,
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all bivariate correlations between the reasons were under 0.60 (see Table S26). These moderate correlations,
along with the ambiguous factor structure, lent justification to treating each item as a separate variable.

Consumer environmental behavior. Participants were asked how frequently they had engaged in four con-
sumer-related environmental behaviors over the past 12 months: “Recycle;” “Avoid products with ingredients
that are bad for the environment,” “Use your own reusable shopping bags,” and “Choose to walk, ride a bike, or
use public transportation instead of drive” Frequencies were indicated on a 1 to 5 scale (1=Never, 2=Rarely,
3 =0ccasionally, 4 = Quite frequently, 5= All the time). For each participant, we averaged their answers for these
four behaviors to create an index of consumer environmental behavior. An exploratory factor analysis offered
mixed support for these items loading onto a single factor (all items had factor loadings greater than 0.4, but

model fit statistics were relatively weak, e.g., TLI=0.75 and RMSEA =0.14; see Table S27 for factor loadings).

Activism environmental behavior. Participants were asked whether they had engaged in the following five
activism-related environmental behaviors over the past 12 months: “Talk to friends or family about an environ-
mental issue,” “Used social media to share information about an environmental issue,” “Donated money to an
environmental cause,” “Volunteered for an environmental cause,” and “Signed a petition to support an environ-
mental cause” We calculated the sum of these five behaviors as an index of activism environmental behavior.
Participants gave answers for “Talk to friends or family about an environmental issue” and “Used social media
to share information about an environmental issue” using the (1 =Never to 5= All the time) scale that was used
to measure frequency of consumer environmental behaviors. Because these behaviors had a greater conceptual
relationship to activism, rather than the other consumer-related behaviors measured with this question, we
dichotomized their answers such that any answer that was a 2 or above was coded as having engaged in the
behavior over the past 12 months and a 1 was coded as not having engaged in the behavior in the past 12 months.
An exploratory factor analysis offered mixed support for these items loading onto a single factor (all items had
factor loadings greater than 0.4, but model fit statistics were only moderate, e.g., TLI=0.86 and RMSEA =0.14;
see S28 for factor loadings). Although all items describe behaviors that have been conceptualized as activism

in prior research, scholars vary as to whether each of these behaviors should be categorized as activism?>%0-¢,

Country-level variables in our analysis of country-level moderators. Environmental performance index
(EPI). For a country’s environmental performance, we used their measured EPI. When describing EPI. The
2018 EPI report says: “The 2018 Environmental Performance Index (EPI) ranks 180 countries on 24 perfor-
mance indicators across ten issue categories covering environmental health and ecosystem vitality. These metrics
provide a gauge at a national scale of how close countries are to established environmental policy goals. Higher
numbers represent better scores. Data were retrieved from the 2018 EPI report®.

Pollution (PM2.5).  For a country’s level of pollution, we use a measure population-weighted exposure to ambi-
ent PM2.5 pollution, which are suspended particles measuring less than 2.5 microns in aerodynamic diameter
and capable of penetrating the respiratory tract and causing health damage. Data are from 2017 (the closest
measurement date to the time our primary data were collected for the present research) and were retrieved from
the World Bank’s website®.

Life expectancy. This is a population-level measure of the average lifespan of in years within each country. We
used life expectancies from 2018 because the data for the present research were also collected in 2018. Data were
from the World Bank’s website®®.

Economic prosperity. For a country’s economic prosperity, we used each country’s gross domestic prod-
uct (GDP) at purchasing power parity (PPP) per capita. We used GDP at PPP (vs. nominal rates in US dollars)
because it is typically a better measure of living standards between countries, which we were more interested in
given our interest in the behavior of individuals (nominal GDP is more often used to compare national econo-
mies on the international market). Data was retrieved from the World Bank’s website®”.

Construct | Item Original scale where item comes from

Intrinsic Nature has its own value, independent of its value to people Single-item intrinsic value subscale’

Economic Conserving natural resources is important for the country’s Adapted from single-item economic value subscale?
economy

Moral Conserving nature is a reflection of my core moral beliefs and Adapted from single-item stewardship/virtue subscale’
convictions

Identity Nature is important to me, to who I am as a person Adapted from single-item individual identity subscale’

Health Protecting nature is important for people’s health Adapted from single-item health value subscale*

Wellbeing Being in / seeing nature brings people pleasure or satisfaction Single-item instrumental value subscale’

Table 5. Reasons for valuing nature.
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Cultural individualism. For a country’s cultural individualism, we used their score from the “individualism
versus collectivism” dimension from Hofstede’s Cultural Dimensions Theory (retrieved from the Hofstede
Insights website®®). When describing this dimension, the Hofstede Insights website writes: “The high side of this
dimension, called Individualism, can be defined as a preference for a loosely-knit social framework in which
individuals are expected to take care of only themselves and their immediate families. Its opposite, Collectivism,
represents a preference for a tightly-knit framework in society in which individuals can expect their relatives or
members of a particular ingroup to look after them in exchange for unquestioning loyalty”

Cultural preference for hierarchy. For a country’s cultural preference for hierarchy, we used their score from
the “power distance index” from the from Hofstede’s Cultural Dimensions Theory (retrieved from the Hofst-
ede Insights website®®). When describing this dimension, the Hofstede Insights website writes: “This dimension
expresses the degree to which the less powerful members of a society accept and expect that power is distributed
unequally. The fundamental issue here is how a society handles inequalities among people. People in societies
exhibiting a large degree of Power Distance accept a hierarchical order in which everybody has a place and which
needs no further justification. In societies with low Power Distance, people strive to equalize the distribution of
power and demand justification for inequalities of power”.

Variables used in path analysis. The first mediator we examined in this analysis represented people’s awareness
of environmental impact, which was a cognitively-oriented item from the connectedness to nature scale*! (“I have
a deep understanding of how my actions affect the natural world,” 1 = Strongly Disagree, 5= Strongly Agree). The
second mediator represented self-efficacy. Participants answered, “Please rate how confident you are that YOU
AS AN INDIVIDUAL can attain the following goals in the next 10 years. Please enter a number from 0 to 100
where 0 means ‘cannot do at all; 50 means ‘moderately can do’ and 100 means ‘highly certain can do” for four
items: Protect habitats, Reduce plastic pollution in our oceans, Reduce use of fossil fuels (e.g., petroleum, natural
gas, coal), Save animals at risk of extinction. The four items were averaged together to create a composite measure
of self-efficacy. The third mediator represented environmental concern. Participants answered, “How concerned
are you personally with each of the following global issues?” (1 =Not at all concerned to 5= Very concerned) for
the following issues: Habitat loss, Plastic pollution, Global climate change, Species at risk of extinction, Air pol-
lution. The four items were averaged together to create a composite measure of environmental concern.

Data analysis. To examine whether participants endorsed some reasons for valuing nature more than oth-
ers, we transformed our dataset from “wide” to “long” by creating six rows for each participant (with each row
representing a participant’s rating of a single reason for valuing nature). This allowed us to run a linear mixed
model with “Reason” as a six-level fixed factor (one level for each reason for valuing nature) and “Endorsement”
as a dependent variable (i.e., the endorsement of the reason for valuing nature). We used this “long” dataset
for all models with endorsement as the outcome variable. This linear mixed model with the “long” dataset is
similar to a repeated measures within-subjects ANOVA with a “wide” dataset and the results lead to the same
conclusion®.

For all models with environmental behavior as outcome variable, we used a “wide” dataset (i.e., one row for
each participant, with separate columns for their responses to all variables).

We note that in our reporting of all regression-based analyses (linear mixed models, linear regression, relative
importance analysis, path analysis) that we often use the term “predictors” (i.e., independent variables) and these
variables “predicting” outcomes (i.e., dependent variables)—this language strictly reflects a variable’s status in
our models as an independent vs. dependent variable and does not imply a causal relationship (which our cor-
relational data cannot support). All data analysis was performed in Jamovi’’, except for the relative importance
analysis (which was performed in RStudio using the R syntax provided from RWA-Web) and the path analysis
(which was performed using the SEM module in the JASP statistical program”!, which uses the lavaan package
in R).

Data availability
The dataset analyzed during the current study is not publicly available due it being proprietary (the data was
collected by Ipsos on behalf of the National Geographic Society), but is available from the corresponding author
on reasonable request.
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