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Abstract: A global crisis generated by human-made climate change has added urgency to the need to
fully understand human pro-environmental behaviors (PEBs) that may help slow down the crisis.
Factors influencing personal and public PEBs may or may not be the same. Only a few studies
have empirically investigated the determinants of personal and public PEBs simultaneously, but
they contain major limitations with mixed results. This study develops a conceptual model for
explaining both personal and public PEBs that incorporate demographic, socioeconomic, political,
and attitudinal variables, and their direct and indirect effects. Using the latest available data from the
2010 General Social Survey and structural equation modeling (SEM), we tested the determinants of
both personal and public PEBs in the United States. The results reveal that environmental concerns,
education, and political orientation demonstrate similar significant impacts on both personal and
public PEBs, but income, gender, race, urban/rural residency, region, and party affiliation have
differential effects on these behaviors. Age, cohort, and religion have no significant effect on both
types of behaviors. Our results confirm some existing findings; however, they challenge the findings
of much of the literature.

Keywords: environmental behavior; personal pro-environmental behaviors; public pro-environmental
behaviors; determinants; environmental concern; SEM

1. Introduction

A global crisis generated by human-made climate change has added urgency to the
need to fully understand human pro-environmental behaviors (PEBs) that may help slow
down the crisis. Since the modern environmental movement in the United States began in
the early 1960s, there has been plenty of research on environmental behaviors. However,
much more research has focused on personal PEBs (e.g., driving less, recycling, and saving
water), or what Hunter, Hatch, and Johnson termed private or “household-oriented”
environmental activities [1], compared with public PEBs (e.g., petitioning, protesting), or
what Hunter et al. dubbed “community/society-oriented” environmental actions [1–3].
In particular, only a few studies [1,4–7] have empirically investigated the determinants of
personal and public PEBs simultaneously, but they contain major limitations with mixed
results. Briscoe et al.’s latest study [4] used data from the U.S. Intermountain West, which
had a very low response rate (13.8%, fewer than 500 cases), focused on gender differences
in personal and public PEBs, and did not include some key variables, such as age, race,
religion, and political party affiliation. Thus, their findings cannot be generalized to the
U.S. population. Similarly, Feng and Reisner’s study [5] relied on a small provincial sample
of 347 residents in Shaanxi, China, which had few predictors, resulting in very limited
generalizability, even if the trustworthiness of the results can be assumed. Hunter et al. [1]
did use large cross-national samples of 22 countries or entities from the International Social
Survey Program (ISSP) in 1993, but they were only interested in cross-national gender
variation in personal and public PEBs, and the results could be different a couple of decades
later. Following in Hunter et al.’s footsteps, Hadler and Haller [6] also used the ISSP cross-
national samples of 23 countries or entities collected in 2000–2002, but they focused on the
effects of world society and national contexts, and their regression models combined cases
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from all 23 countries. Hadler and Haller’s study [7] is descriptive and does not address
the determinants of personal and public PEBs at all. Hence, we do not know much about
whether factors that influence environmental behaviors have the same or differential effects
on personal and public PEBs at the national level in the United States.

Moreover, typically, existing studies examine either environmental concern or environ-
mental behavior and assume that environmental concern will translate into PEB. We believe
that environmental concern should be treated as an intervening variable that mediates
the relationships between structural variables and environmental behaviors. Few studies
have investigated how environmental concern mediates the effects of demographic, socioe-
conomic, and political variables on PEBs. Chung et al.’s study [8], which is based on an
online survey of 518 U.S. adults, is an exception; however, their measures of environmental
beliefs, as well as their measures of PEBs, are different from ours. Another exception is
Rajapaksa et al.’s study [9], which uses data with different measurements collected through
the internet and personal interview surveys in Mumbai, India; however, the setting in a
developing country is different from that of the USA. It is important to distinguish en-
vironmental concern from environmental behavior and understand how environmental
concern mediates the relationships between structural factors and environmental behaviors.
Empirically, the existing literature has identified some potential predictors of PEBs, either
personal or public, such as gender, age, race, religion, residence, income, education, and
political ideology (see, for example, [1,3,4,10–16]); however, the results of empirical tests
are mixed or inconclusive. The mixed or inconclusive results may be in part attributed to
the use of a small or biased sample with 150 to a few hundred cases or a very low response
rate and inappropriate statistical techniques (see, for example, [2–5,10]).

Hence, there is a need for studies that are grounded in new analytical frameworks,
nationally representative samples, and suitable statistical methods for both types of PEBs.
The present study is such an endeavor to fill the void in the literature and to further
our understanding of the determination of PEBs. We understand that individual pro-
environmental actions cannot fully resolve major problems, such as climate change, but
collectively individuals can make important contributions through pro-environmental
actions [17]. Individualized environmental actions at the micro level, and collective en-
vironmental movements and legislation at the macro level, can together more effectively
reduce environmental problems [18–20].

In this study, we define PEBs as individual actions or conduct that contribute to
environmental protection and sustainability. There are different ways to pigeonhole PEBs,
such as domain-based behaviors [21,22], energy reduction vs. efficiency improvement
behaviors [23,24], intent-oriented vs. impact-oriented behaviors [21,25], and visible vs.
invisible behaviors [21]. However, in the literature [1,4,6,26], PEBs are typically grouped
into two categories: personal (or private) or public. Personal PEBs refer to actions beneficial
to environmental protection and sustainability in the personal or private sphere through
individual endeavors. Personal PEBs cover a range of domains, such as waste reduction
(e.g., recycling, composting), conservation (e.g., conserving water, driving less, carpooling,
using transit, reducing energy use), green consumer behaviors (e.g., avoiding the purchase
of products with a lot of plastic and useless packing, avoiding the purchase of fruits and
vegetables grown with pesticides or chemicals, avoiding the purchase of products harmful
to the environment), and the use of energy-efficient equipment and services (e.g., installing
energy-efficient heating system, purchasing hybrid vehicles). Public PEBs refer to actions
conducive to environmental protection and sustainability in the public sphere. Public
PEBs may include two types: activism such as protesting, signing petitions, donating to
environmental causes, joining pro-environment organizations; and non-activist public-
sphere activities, such as sharing resources, volunteering time for environmental concerns,
and supporting for environmental policies [21]. There may be other terms, such as consumer
actions, ecological actions, citizen actions, political actions, legal actions, and environmental
activism, but they may not exhaustively or accurately cover certain types of PEBs. We
prefer personal and public PEBs since they can cover all types of PEBs in two categories and
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are commonly used and easily understood. We operationalize personal PEBs by a latent
variable built on indicators pertinent to driving less, recycling more, buying pesticide- or
chemical-free products, saving water, reducing fuel, and buying environmentally friendly
products. Similarly, we operationalize public PEBs by a latent variable based on indicators
related to environmentally related petitions, donations, and protests or demonstrations.

In this paper, we propose a structural equation model (SEM) and hypotheses for pre-
dicting both personal and public PEBs based on a review of the literature and theorization.
We have tested the determinants of both personal and public PEBs, using the latest available
data from General Social Survey 2010 and structural equation modeling. The results reveal
both common and differential determinants of both personal and public PEBs. We discuss
the implications of the findings.

2. Conceptual Model and Hypotheses

We believe that PEBs are determined by a host of factors that include, but are not lim-
ited to, concern about the environment, demographic characteristics, socioeconomic status,
and political factors. Individual differences in these characteristics explain differences in
individual PEBs or actions. Moreover, demographic, socioeconomic, and political factors
shape PEBs not only directly but also indirectly through environmental concern. Figure 1
presents our general conceptual model in a path diagram intended to guide our empirical
tests of the SEM for determinants of PEBs. These determinants may influence personal
PEBs and public PEBs in the same fashion or in different manners. Our model differs from
most existing studies by treating PEBs as a latent variable and using environmental concern
as a mediating variable. This section elaborates this conceptual model and specifies how
the variables in the diagram influence personal and public PEBs.
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Figure 1. Conceptual model predicting pro−environmental (P.E.) behaviors. 
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2.1. Environmental Concern

As shown in Figure 1, the factors that most directly impact PEBs are environmental
concerns or, more specifically, concerns about pollutions based on available data in this
study. Beliefs or attitudes shape actions. Existing studies have also reported that envi-
ronmental concern increases PEBs, such as propensity to volunteer, purchasing behaviors,
energy consumption, and sustainable food consumption [9,14,27–32]. Hence, we hypothe-
size that individuals with greater concern about the environment are more likely to engage in PEBs
than those with less concern, all else being equal.

2.2. Demographic Characteristics

Many demographic characteristics can differentiate individuals in their PEBs. These
characteristics may comprise gender, age, cohort, race, religion, residency, and region.
Gender has both direct and indirect effects on PEBs. A number of studies have detected sig-
nificant gender differences in PEBs [1,3,33,34]. Women typically are more likely to partake
in PEBs than men [1,34]. However, women and men differ in personal and public PEBs.
Women’s participation in PEBs appears to be personal or private in nature [35,36], but men’s
participation in PEBs tends to be public in nature, such as engaging in protests [35,37,38].
The gender difference in personal and public PEBs may be explained by gender socializa-
tion, environmental threats to families and communities, and the feminization of environ-
mental responsibility [1,4,34]. In light of these findings, we hypothesize that, controlling for
other variables, women are more likely to engage in personal PEBs than men, but are less likely to
engage in public PEBs than men. It is essential to note that women may have a lower rate of
participation in the mainstream environmental movements than men, but they are more
likely than men to participate in environmental justice movements through their identity
as mothers [39–41]. Furthermore, women have typically shown more environmental con-
cern than men [1,34]. Hence, we expect that gender can indirectly impact PEBs by increasing
environmental concern.

Age may make a difference in environmental behaviors, but evidence on how age affects
environmental behaviors is at best inconclusive. An earlier meta-analysis [29] found a negative
correlation between age and responsible environmental behaviors. Johnson et al. [14] argued
that pro-environmental activities are negatively correlated with age because of decreasing
energy and stamina associated with age. In light of this line of reasoning, one will expect
an inverse relationship between age and PEBs. In contrast, a recent meta-analysis of studies
from 1970 to 2010 [42] revealed that while age has a negligible effect on most environmental
variables, for PEBs, older people are more likely to engage with nature, avoid environmental
harm, and conserve raw materials and natural resources than younger ones. Possible reasons
include that compared to younger people, older people are more conscientious [43] and value
frugality [44]. Hence, a competing hypothesis is that there is a positive relationship between age and
PEBs. For environmental concern, most studies e.g., [16,45,46] and recent Gallup polls [47]
show that younger people are more concerned about environmental quality and threats, such
as climate change, than older people. Thus, we hypothesize that age has a negative indirect effect
on PEBs through environmental concern.

Cohort should be distinguished from age because while age reflects changes in individ-
ual life course, birth cohort reflects changes in the larger historical environment and events
that shape the norms, values, beliefs, and attitudes of those born in the same years. Cohort
can influence PEBs because the environmental movement can change the norms, values,
beliefs, and attitudes of newer generations especially about environmental protection. Since
the cohorts born after the onset of the environmental movement in the 1960s in the U.S.
have greater exposure to the idea and importance of environmental protection, we expect
that the post-1960s cohorts are more likely to engage in PEBs than their pre-1960s counterparts.
Existing studies also found that later cohorts have greater environmental concern than
earlier cohorts [48,49]. Hence, we anticipate that being in the post-1960s cohort indirectly
increases PEBs as they should have greater environmental concern. It is important but
challenging to simultaneously assess the effects of age and cohort. As Yang [50] noted, for
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aggregate population data, the independent effects of age, period, and cohort cannot be
estimated simultaneously because of the linear dependency among age, period, and cohort;
however, for repeated cross-sectional surveys at the individual level, such as the GSS, it
is possible to examine the independent effects of age, period, and cohort simultaneously
because the liner dependency is not inevitable and can be broken. Recoding age to create
the cohort variable cannot solve the age cohort linear dependency problem. Fortunately,
the GSS created a separate cohort variable that can break its linear dependency on age.

Urban/rural residency directly and indirectly influences environmental behaviors.
Prior research offers mixed results about urban–rural differences in environmental behav-
iors. Earlier studies reveal that urban residents are more likely to take pro-environmental
actions than rural residents [16,45,46,51]. Reasons include urban residents’ greater exposure
to pollution, greater concern about environmental problems, and more concern about the
over-use of natural resources compared with rural residents [16,45,46,52]. More recent re-
search shows that rural populations encountered more environmental injustice and greater
exposure to pollutants than urban population in recent decades [53,54]; however, this
line of research does not address PEBs. Nonetheless, using data from Spain and Canada,
Berenguer et al. [10] and Huddart-Kennedy et al. [13] found that rural residents showed
a greater sense of environmental responsibility and higher participation rates in PEBs
than their urban counterparts. Still, using survey data from the Southern Appalachian
ecoregion, Jones et al. [55] detected no significant urban/rural difference in PEBs, and
Johnson et al. [14] showed mixed evidence of urban/rural differences depending on the
specific PEBs. In light of the U.S. evidence on PEBs, we hypothesize that for the U.S. as a
whole, controlling for other factors, urban residents are more likely to engage in PEBs than rural
residents. Additionally, on the basis of existing evidence regarding environmental concern
cited above, we assume that urban residency increases PEBs indirectly by increasing environ-
mental concern. We are nevertheless open to the possibility that rural residents’ greater PEBs
observed in other countries may be applicable to the U.S. at the national level.

Region of residency may also make a difference in environmental behaviors. Regions in
the United States vary in political atmosphere and therefore attitudes toward environmental
issues. The South may be considered the most conservative region and may be less favorable
to environmental protection than other regions of the country. Thus, we expect that Southerners
are less likely to favor environmental protection and take pro-environmental actions than those in other
regions, holding other variables constant. However, we do not believe that Southerners are less
concerned about the environment or pollution than residents in other regions and therefore do
not assume an indirect effect of region on PEBs via environmental concern.

There are racial differences in PEBs. A classic study by Johnson et al. [14] using the
2000 National Survey on Recreation and the Environment found that blacks and foreign-
born Latinos were less likely to partake in several environmental behaviors (i.e., recycling,
joining environmental groups, and environmental reading) than whites. Using a stratified
random sample of 720 respondents from Detroit PMSA, Parker and McDonough [56]
also reported that African Americans exhibited significantly lower scores in recycling,
composting, and reducing plastic use than European Americans. Based on these findings
from the existing literature, we expect that, all else being equal, whites are more likely than
minority groups to engage in either personal or public PEBs. Minority groups may be even less
likely to take part in public PEBs than whites because they have less power than whites.
Nevertheless, the observed white–non-white difference in environmental behaviors is
complex because environmentalism mostly reflects the interests of whites and wealthier
people [57]. However, if we take the indirect effect of race into account, the relationship between
race and PEBs may be different. More recent studies e.g., [58–61] revealed that non-white
minorities consistently expressed greater concerns about climate change, pollution, en-
vironmental threats, and environmental protection than whites. These results are not
surprising because, as a result of the environmental justice movements since the 1980s,
there has been a growing recognition of the disproportionate impacts of environmental
injustice and inequality on non-white communities. Hence, we expect that considering
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whites’ lower level of environmental concern than non-whites, the overall difference between whites
and non-whites may be relatively small.

The relationship between religion and PEBs is not well established. However, a
couple of studies [12,62] did find various bivariate or multivariate associations between
religious variables (including conservative eschatology, religious tradition, and religious
commitment) and environmental attitudes or concerns, depending on the populations (e.g.,
clergy, religious activists, party activists, voting public). The most important argument or
finding of these studies is that religious fundamentalism is less environmentally friendly,
with secular citizens most likely to be pro-environment [12,62]. Note that the religion–
environment nexus in these studies pertains to environmental attitudes or concerns rather
than environmental behaviors. Extending this line of argument or finding, we hypothesize
that secular residents are more likely to participate in PEBs than their non-secular counterparts,
holding other variables constant. This hypothesis is based on the grounds that secular or
non-religious residents do not need to accept the mastery-over-nature theological tenet
of the Judeo–Christian tradition and its otherworldly eschatology and often emphasize
post-material values, such as quality of life [63]. In addition, we expect that secularization
increases PEBs through environmental concern because secular residents are more concerned
about the environment than their non-secular counterparts, as mentioned above.

2.3. Socioeconomic Status

Socioeconomic status influences PEBs through knowledge, attitudes, and interests. While
quite a few socioeconomic characteristics may be potentially linked to PEBs, two variables are
particularly salient: education and income. Education increases knowledge about environmen-
tal issues; as a result, more educated people should be more likely to take pro-environmental
actions than less educated people [9,14,64]. Hence, we expect that education is positively
correlated with PEBs. Since education also increases environmental concern [9,14,64], we
hypothesize that education can indirectly increase PEBs via environmental concern.

The effect of income on PEBs is not uniform in the literature. Some researchers reported
a small positive effect of income on PEBs [29]. Others found that people with a higher
income were less likely to take part in recycling activities [65]. It is also common sense that
lower-income people are less likely to drive and more likely to use public transit. Still, some
studies detected no effect of income on PEBs [22,66]. In light of the traditional argument
that people with a higher class status, as measured by income, education, and occupational
status, are more concerned about social problems, including environmental problems, we
expect that income should be positively associated with PEBs. In addition, since people with a
higher income may be less likely to be negatively impacted by environmental problems,
they may have less concern about the environment. Thus, income can indirectly influence
PEBs through environmental concern.

2.4. Political Factors

Since environmental problems have political roots, political factors are expected to
impact people’s environmental concern and behavior. Prior research has suggested that
liberals were more likely to show concern about environmental quality, to be sympathetic
to environmental causes, and to take pro-environmental actions than conservatives [67,68].
Political ideology is correlated with economic liberalism and PEBs [69]. Hence, we expect
that, other things being equal, a higher level of liberalism is associated with a higher level of
PEBs. Additionally, since political ideology is correlated with environmental concern [70],
liberalism can increase PEBs indirectly through a higher level of environmental concern.

The existing literature suggests that Democrats are more likely to partake in PEBs
than Republicans [2,3,46,71]. The reason is that Republicans tend to represent the interests
of business and industry, which are concerned about the costs of business and favor less
government intervention; however, Democrats are more likely to favor environmental
reforms that require government intervention and protect the environment for wider
society. Hence, we hypothesize that Democrats are more likely to take part in PEBs than non-
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Democrats. It is evident that in more recent years partisanship has had important impact on
environmental concern, especially on the issue of climate change [72–74]. Thus, we expect
that party affiliation can also indirectly influence PEBs through environmental concern because
Democrats have a higher level of environmental concern than non-Democrats.

3. Materials and Methods
3.1. Data and Sample

The present study utilizes data from the 2010 General Social Survey (GSS) administered
by the National Opinion Research Center (NORC) at the University of Chicago. From its
inception in 1972 until its latest survey, the GSS only surveyed environmental behaviors
three times, in 1998, 2000, and 2010, and some variables were only surveyed once or
twice (including three indicators for personal PEBs used in this study). We decided to use
GSS 2010 because it is the latest dataset that contains key variables on both personal and
public PEBs. GSS 2010 is a nationally representative sample of the non-institutionalized
U.S. adult population aged 18 or over based on probability sampling.

Since the GSS only selected one respondent per household for survey, respondents in a
larger household had a smaller chance of being selected than those in a smaller household.
To address this bias, we used the weight variable designed by the GSS to weight the
data so that the findings can be generalized to the U.S. adult population. We also re-ran
AMOS using the unweighted data and obtained the same results as the weighted data. We
restricted our analysis to the respondents who provided valid answers to our outcome
variables—personal and public PEBs (described below). The restriction yielded a sample of
1423 cases for both personal and public PEBs.

3.2. Endogenous Variables

In this study, our main interest lies in finding similar and different determinants of the
latent variables or factors for personal and public PEBs instead of specific PEBs. Hence, our
ultimate endogenous variables are PEBs, which consist of two latent variables or underlying
factors: personal PEBs and public PEBs. The first latent variable is personal PEBs, built
upon the following six indicators: (1) driving less, based on the following question: “how
often do you cut back on driving a car for environmental reasons?”; (2) recycling cans or
bottles, based on the following question: “how often do you make a special effort to sort
glass or cans or plastic or papers and so on for recycling?”; (3) buying pesticide-free fruits
or vegetables, based on the following question: “how often do you make a special effort
to buy fruits and vegetables grown without pesticides or chemicals?”; (4) saving water,
based on the following question: “how often do you choose to save or re-use water for envi-
ronmental reasons?”; (5) reducing fuel, based on the following question: “how often do you
reduce the energy or fuel you use at home for environmental reasons?”; and (6) avoiding
non-environmentally friendly products, based on the following question: “how often do
you avoid buying certain products for environmental reasons?” All boldface words and
underlines are originals in the survey questionnaire. Indicators 4, 5, and 6 were only sur-
veyed in 2010. There are four response categories for each of these six indicators: Always
(1), Often (2), Sometimes (3), and Never (4). These four response categories were reverse
coded so that a higher number indicates a higher level of pro-environmental engagement.
A fifth category (either do not have a car or do not have the option to recycle or purchase
pesticide-free products) for indicators 1–3, which was not available for indicators 4–6, was
recoded as missing because it is inconsistent across the six indicators and would make the
variables not ordinal. Before testing the SEM causal model, we performed a confirmatory
factor analysis for the measurement model of personal PEBs using principal components
analysis as the extraction method and varimax with Keiser normalization as the rota-
tion method. Only one set of factor loadings was generated among these six behaviors
after factor rotation, suggesting that only one factor underlies the covariation of these
six indicators. All six indicators are good or excellent measurements of the personal PEBs
factor, as evidenced by the factor loadings (0.709 for drive less, 0.554 for recycling, 0.671 for
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buying pesticide-free fruits or vegetables, 0.640 for saving water, 0.720 for reducing fuel,
and 0.775 for avoiding non-green products). This factor explains roughly 46.5% of the
covariance among these personal PEBs.

The second latent variable is public PEBs, constructed on the following three indicators:
(1) signing a petition, based on the following question: “in the last five years, have you
signed a petition about an environmental issue?”; (2) donating money, based on the following
question: “in the last five years, have you given money to an environmental group?”; and
(3) participating in a protest or demonstration, based on the following question: “in the
last five years, have you taken part in a protest or demonstration about an environmental
issue?” Each of these three indicators has two response categories: Yes (1) and No (2). These
indicators were dummy coded. Prior to testing the SEM causal model, we conducted a
confirmatory factor analysis for the measurement model of public PEBs using principal
components analysis as the extraction method and varimax with Keiser normalization
as the rotation method. The factor rotation generated only one set of factor loadings,
indicating that there is only one underlying dimension among the three indicators. The
factor loadings signify that all three indicators are good or great measures of the public
environmental behaviors factor (0.822 for signing a petition, 0.797 for donating money, and
0.526 partaking demonstrations). This factor explains nearly 53% of the covariance among
the three indicators.

3.3. Mediating Variable

Our mediating variable is concerns about pollution, which represents environmental
concern. We created an index for concerns about pollution by summing the following
five indicators: (1) concern about car pollution, based on the following question: “in
general, do you think that air pollution caused by cars is . . . ”; (2) concern about nuclear
pollution, based on the following question: “in general, do you think that nuclear power
stations are . . . ”; (3) concern about chemical pollution, based on the following question: “in
general, do you think that pesticides and chemicals used in farming are . . . ”; (4) concern
about industrial pollution, based on the following question: “in general, do you think
that air pollution caused by industry is . . . ”; and (5) concern about water pollution,
based on the following question: “in general, do you think that pollution of America’s
rivers, lakes, and streams is . . . ” There are five response categories for each of these
indicators: Extremely Dangerous (1), Very Dangerous (2), Somewhat Dangerous (3), Not
Very Dangerous (4), and Not Dangerous (5). These response categories were reverse coded
to show an increasing level of concern before summation. Compared with factor score, the
index is easily interpretable, with a higher score indicating a higher level of concern. The
Cronbach alpha for this index is 0.779, suggesting that the indicators are good measures of
this index. Technically speaking, concern about pollution is also an endogenous variable
as it is influenced by the exogenous variables. In our study, it serves as the intervening
variable between the exogenous variables and PEBs.

3.4. Exogenous Variables

Our exogenous variables include demographic, socioeconomic, and political variables,
such as gender, age, cohort, urban/rural residency, region, race, religion, education, income,
political orientation, and political party affiliation. Gender is a dummy variable coded 1 for
female and coded 0 for male. Age is a continuous variable measured by years. Using the
cohort variable in the GSS, we created a dummy variable for the post-1960s cohort, coded
1 for the post-1960s cohorts after the commencement of the environmental movement in the
U.S. and coded 0 for the earlier cohorts. We created a dummy variable for urban residency,
coded 1 for living in an urban area and coded 0 for living in a rural area (i.e., counties
having no towns of 10,000 population or more). South is a dummy variable, which is coded
1 for the South and 0 for other regions. We constructed a dummy variable for white with
non-white as the reference category. No religion (also labeled atheists or secularists) is a
dummy variable coded 1 for no religion and coded 0 for all religions. Two socioeconomic
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variables are included. Education is a continuous variable measured by years of schooling
completed. Income is a continuous variable measured by respondent’s personal inflation-
adjusted income converted to constant USD 2000. Because of its very large numbers, we
divided income by 1000 so the unit is USD 1000. We included two political variables. One is
liberalism, which is an ordinal variable with seven categories ranging from extremely
conservative (=1) to extremely liberal (=7). We created a dummy variable for Democrat,
which is coded 1 for Democrat and coded 0 for non-Democrat.

3.5. Limitations of the Data

Limitations of the data should be noted. A main limitation is that the data for this study
are cross-sectional and were collected in 2010 and therefore may not capture changes over
time and any new developments in attitudes and behaviors after 2010. A second limitation
is that there are numerous indicators of personal and public PEBs, but we can only use those
available in GSS 2010. A third limitation is that while personal PEBs are under the volition
of the respondents, some public PEBs, such as signing a petition, may be constrained by
the availability of such a petition. Finally, some predictors of PEBs such as community
and policy variables, are not available in GSS 2010 and cannot be included in the analysis.
These limitations notwithstanding, as the latest available national data representative of
the U.S. adult population, GSS 2010 remains the best source of data for this study because
it is still valuable and can help fill the gaps in the literature and advance our knowledge
about the determinants of PEBs.

3.6. Method of Data Analysis

We used SEM to test our conceptual model and hypotheses. SEM is most appropriate
for our study for several reasons. First, our model considers both direct and indirect effects of
predictors on PEBs. Second, we included latent variables, such as personal PEBs and public
PEBs. Third, SEM can test our measurement models and causal models simultaneously.
Fourth, by taking into account error terms, SEM produces more accurate estimates. We
implemented SEM through AMOS partly because AMOS has an advantage of handling
missing data through maximum likelihood (ML) missing data procedures [75]. Since the
values of our latent endogenous variables are factor scores and we have a large sample
(N = 1423) that meets the normality and independence assumptions, ML is an appropriate
estimation method and also the most widely used estimation technique in SEM.

4. Results
4.1. Descriptive Statistics

Table 1 presents the descriptive statistics of the predictor variables of the sample.
The mean of a dummy variable can be interpreted as a percentage after multiplying it by
100. Women made up roughly 56% of the sample vs. about 44% of men. The average
age was about 48 years old with a standard deviation of about 17 years. A total of 56%
of the respondents belonged to the post-1960 cohort. The racial composition included
75% whites and 25% non-whites. A large majority of the respondents (88.8%) resided in
urban areas, and about 11% lived in rural areas. Southerners constituted almost 38% of the
sample. Slightly over 18% of the respondents identified as having no religion. On average,
respondents had roughly 13.4 years of schooling, or some college. The mean income in
constant USD 2000 was about USD 29,572. The mean of liberalism (3.888) on a 7-point scale
indicated that typical respondents were middle-of-the road in terms of political orientation.
Approximately 35% were Democrats and 65% non-Democrats. Finally, the mean for the
concerns about pollution index was 18.8 out of 25, suggesting that respondents were quite
concerned about pollution.
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Table 1. Means and standard deviations (SD) of predictor variables used in the analysis,.GSS
2010, N = 1423.

Variables Mean SD

Female 0.560 0.496
Age 48.036 17.443
Whites 0.750 0.435
Urban 0.888 0.312
South 0.377 0.486
Post60 cohort 0.560 0.492
No religion 0.184 0.389
Education 13.418 0.308
Income 29,572.000 28,704.260
Liberalism (7-point scale) 3.888 1.467
Democrat 0.353 0.471
Concerns about pollution 18.833 3.394

4.2. SEM: Personal Pro-Environmental Behaviors

Figure 2 presents the standardized estimates of the structural equation model pre-
dicting personal PEBs. To make this diagram less complicated and readable, this model
omits the measurement model for the latent variable representing personal PEBs and the
many correlation coefficients that make the graph too crowded or illegible. We assume that
correlations exist among most pairs of exogenous variables except for the following pairs:
female and post-1960s cohort, female and age, female and urban, female and education,
Democrat and education, Democrat and post-1960s cohort, Democrat and no religion (or
atheist), South and age, and South and post-1960s cohort. AMOS was able to generate the
estimates with some missing values for the whole sample. This model fits the data well, as
indicated by the satisfactory values of goodness-of-fit measures: NFI = 0.932, CFI = 0.946,
IFI = 0.947, RMSEA = 0.048, and NC = 4.289.

Figure 2 shows the standardized regression coefficients. Table 2 displays the standard-
ized direct, indirect, and total effects of the predictors on the latent variable for personal
PEBs. As evident in Figure 2 and Table 2, concerns about pollution had a significant, sizable
direct and total effect (β = 0.365) on personal PEBs. The coefficient indicates that as concerns
about pollution increased, so did personal PEBs. This result provides strong support for
our hypothesis.

Table 2. Decomposition of the standardized effects of predictors on personal pro-environmental
behaviors, GSS 2010, N = 1423.

Predictor Direct Effect Indirect Effect Total Effect
Concerns about pollution 0.365 *** NA 0.365 ***

Female 0.022 0.049 0.071
Age 0.066 −0.022 0.044

White 0.017 −0.033 −0.016
Urban 0.037 0.016 0.053
South −0.023 NA −0.023

Atheist 0.017 0.010 0.027
Post60 cohort −0.056 −0.016 −0.072

Education 0.187 *** −0.035 0.152 ***
Income in $1000 −0.064 −0.035 −0.099 *

Liberalism 0.108 *** 0.057 0.165 ***
Democrat −0.024 0.050 0.026

* p ≤ 0.05, *** p ≤ 0.001. NA—Not applicable. NFI = 0.932, CFI = 0.946, IFI = 0.947, RMSEA = 0.048, NC = 4.289.
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Figure 2. Standardized estimates of structural equation model predicting personal pro-environmental
(P.E.) behaviors (measurement model and some correlations not shown; boldface indicates significant
at the 0.05 or lower level).

The two socioeconomic predictors included in this study (i.e., education and income)
had significant total effects on personal PEBs. Consistent with our hypothesis, education
had a significant positive direct effect (β = 0.187) on personal PEBs. Education also had
a significant but unexpected effect on concerns about pollution (β = −0.10) and therefore
a negative indirect effect (β = −0.035) on personal PEBs. Despite this, the total effect of
education (β = 0.152) remained positive and significant, suggesting that the higher the level
of education, the greater the involvement in personal environmental protection activities.

As shown in Figure 2 and Table 2, income had an unexpected insignificant negative
direct effect (β = −0.064) on personal PEBs; however, income had an expected significant
negative effect on pollution concerns and therefore a negative indirect effect on personal
PEBs (β = −0.035). The total effect was negative and significant (β = −0.099). The negative
association between income and personal PEBs is contradictory to our expectation. The
results suggest that people with a higher income were less likely to partake in personal
environmental behaviors. This was maybe because richer people care less about the
financial benefits of actions, such as driving less, saving a few cents through recycling, and
reducing fuel consumption, compared with poorer ones.

We include two political predictors. As anticipated, liberalism had a significant
positive direct effect and a positive indirect effect via pollution concerns on personal PEBs.
The total effect of liberalism was also significant. However, in terms of direct effect, there
was no significant difference between Democrats and non-Democrats in personal PEBs.
In terms of indirect effect, Democrats were indeed more concerned about pollution and
therefore more likely to engage in personal PEBs. Overall, the total effect of being a
Democrat is small and insignificant.

None of the demographic predictors had a significant effect on personal PEBs. As
shown in Figure 2 and Table 2, in terms of direct effect, there was no statistically significant
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difference between women and men in personal PEBs, although women were slightly more
likely to take part in personal environmental protection activities than men. Women were
significantly more concerned about pollution than men (β = 0.13) and therefore indirectly
more likely to engage in personal pro-environmental actions. As can be seen in Table 2,
the indirect effect of gender (β = 0.049) more than doubled its direct effect (β = 0.022). The
total effect of gender (β = 0.071) was marginal. Thus, the evidence is not strong enough to
support our hypothesis about the effect of gender on personal PEBs.

As shown in Figure 2 and Table 2, the direct effect of age (β = 0.066) was positive
but statistically insignificant at the 0.05 level. Since age was negatively associated with
pollution concerns, the indirect effect of age on personal PEBs was negative (β = −0.022),
leading to the total effect of 0.044. This result suggests that overall age did not make a
significant difference in personal PEBs, although older people were somewhat more likely
to engage in personal PEBs than younger people.

Table 2 shows that the direct effect of being white on personal PEBs (β = 0.017) was
positive but not significant at the 0.05 level, but whites were significantly less concerned
about pollution than non-whites (Figure 2), with a small negative indirect effect (β = −0.033).
The total effect of being white (−0.016) was negative but not statistically significant at the
0.05 level.

Contrary to our hypothesis, either directly or indirectly, urban residents appeared
to be not significantly different from rural residents in personal PEBs, despite all of the
positive direct, indirect, and total effects of urban residency. Additionally, at odds with our
hypothesis despite the expected negative sign, Southerners were not much different from
people in other regions of the country in personal PEBs. Secular residents or those who
were affiliated with no religion were slightly more likely to take part in personal PEBs than
non-secular residents or religious people, but none of the direct, indirect, and total effects
were large enough to be significant. Additionally, unexpectedly, the direct, indirect, and
total effects of post-1960s cohort on personal PEBs were negative and insignificant.

In terms of the total effects, concerns about pollution appear to be the most impor-
tant predictor of personal environmental protection behaviors, followed by liberalism,
education, and income.

Despite the focus of our study on the latent variables for PEBs, we tested six SEM
models for the six specific personal PEBs separately since some prior studies (e.g., [76])
detected some interesting differences across certain personal PEBs. To avoid lengthening
the paper, we only show the standardized total effects of the predictors on these behaviors in
Table 3 (six additional figures and six additional tables of decomposed effects are available
upon request). The models fit the data nearly perfectly, as shown by the model–fit statistics
at the bottom of the table. As displayed in Table 3, the most consistent finding is that
concerns about pollution increased personal PEBs across all six behaviors. Education
significantly increased four out of six behaviors, except for buying pesticide-free fruits
or vegetables and saving water. Liberalism had a significant positive effect on five of the
six behaviors, except for saving water. There are other intriguing findings. For example,
women differed significantly from men only in buying pesticide-free fruits or vegetables.
Age was positively correlated with all six behaviors but only significantly with recycling.
Compared with non-whites, whites had a significantly lower level of driving less and
buying pesticide-free fruits or vegetables but a significantly higher level of recycling. Urban
residents significantly drove less than rural residents. Southerners recycled significantly
less frequently than residents in other regions. Coinciding with common sense, people
with a higher income had a significantly lower frequency of driving less, saving fuel,
and avoiding non-green products than those with a lower income. Party affiliation and
secularization made no difference in any of the six behaviors.
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Table 3. Standardized total effects of predictors on specific personal pro-environmental behaviors,
GSS 2010, N = 1423.

Predictor Drive
Less Recycle Buy Pesticide-

Free Fruits/Veges Save Water Reduce Fuel Avoid Non-Green
Products

Concerns about pollution 0.230 *** 0.179 *** 0.234 *** 0.164 *** 0.230 *** 0.269 ***
Female 0.018 0.024 0.093 ** 0.042 0.046 0.044

Age 0.028 0.114 * 0.027 0.021 0.050 0.009
White −0.078 ** 0.056 * −0.066 * −0.006 −0.022 0.035
Urban 0.056 * 0.038 0.015 0.015 0.040 0.033
South −0.015 −0.180 *** 0.016 −0.006 −0.007 0.016

Atheist 0.037 −0.016 −0.012 −0.012 0.008 0.052
Post60 cohort −0.127 ** −0.041 0.044 0.005 −0.055 −0.048

Education 0.067 * 0.147 *** 0.035 0.019 0.080 ** 0.166 ***
Income in $1000 −0.133 *** 0.035 −0.004 −0.068 −0.071 * −0.078 *

Liberalism 0.157 *** 0.090 ** 0.084 * 0.039 0.091 ** 0.134 ***
Democrat −0.015 0.011 0.035 −0.014 0.025 0.037

* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. Driving less: NFI = 0.998, CFI = 1.000, RMSEA = 0.000, NC = 0.427; Recycling:
NFI = 0.998, CFI = 1.000, RMSEA = 0.000, NC = 0.422; Buying pesticide-free fruits/veges: NFI = 0.998, CFI = 1.000,
RMSEA = 0.000, NC = 0.428; Saving water: NFI = 0.998, CFI = 1.000, RMSEA = 0.000, NC = 0.428; Reducing fuel:
NFI = 0.998, CFI = 1.000, RMSEA = 0.000, NC = 0.427; Avoiding non-green products: NFI = 0.998, CFI = 1.000,
RMSEA = 0.000, NC = 0.426.

4.3. SEM: Public Pro-Environmental Behaviors

Figure 3 displays the standardized estimates of the structural equation model predict-
ing public PEBs. To make this diagram less crowded, this model omits the measurement
model for the latent variable representing public PEBs and many correlation coefficients.
We assume correlations among most pairs of exogenous variables except for the follow-
ing pairs: female and post-1960s cohort, female and age, female and urban, female and
education, Democrat and education, Democrat and post-1960s cohort, Democrat and no
religion (or atheist), South and age, and South and post-1960s cohort. AMOS was able to
generate the estimates with some missing values for the whole sample. The goodness-of-fit
measures (NFI = 0.982, CFI = 0.992, IFI = 0.992, RMSEA = 0.024, and NC = 1.799) indicate
that this model fits the data very well.

Figure 3 presents the standardized regression coefficients. Table 4 shows the standard-
ized direct, indirect, and total effects of the predictors on the latent variable for public PEBs.
It is evident from Figure 3 and Table 4 that concerns about pollution had a significant direct
and total effect (β = 0.209) on public PEBs. The coefficient indicates that concerns about
pollution were positively correlated with public PEBs. This evidence is in agreement with
our hypothesis.

Table 4. Decomposition of the standardized effects of predictors on public pro-environmental
behaviors, GSS 2010, N = 1423.

Predictor Direct Effect Indirect Effect Total Effect
Concerns about pollution 0.209 *** NA 0.209 ***

Female −0.113 *** 0.029 −0.084 *
Age 0.003 −0.011 −0.008

White 0.111 *** −0.020 0.091 *
Urban 0.065 * 0.010 0.075 *
South −0.116 *** NA −0.116 ***

Atheist 0.018 0.006 0.024
Post60 cohort −0.029 −0.008 −0.037

Education 0.294 *** −0.022 0.272 ***
Income in $1000 0.037 −0.020 0.017

Liberalism 0.158 *** 0.032 0.190 ***
Democrat 0.035 0.030 0.065 *

* p ≤ 0.05, *** p ≤ 0.001. NA – Not applicable. NFI = 0.982, CFI = 0.992, IFI = 0.992, RMSEA = 0.023, NC = 1.799.
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Figure 3. Standardized estimates of structural equation model predicting public pro-environmental
(P.E.) behaviors (measurement model and some correlations not shown; boldface indicates significant
at the 0.05 or lower level).

The two socioeconomic predictors included in this study (i.e., education and income)
had mixed effects on public PEBs. In line with our hypothesis, education had a significant
sizable positive direct effect (β = 0.294) on public PEBs. Education also had a significant, but
unexpected, effect on concerns about pollution (β = −0.10) and therefore a negative indirect
effect (β = −0.022) on public PEBs. In spite of this, the total effect of education (β = 0.272)
remained positive and significant, indicating that education increased public PEBs.

However, the effect of income was insignificant, albeit positive, as hypothesized.
Figure 3 and Table 4 show that income had an expected but insignificant positive direct
effect (β = 0.037) on public PEBs, and income also had an expected significant negative effect
on pollution concerns and therefore a negative indirect effect on public PEBs (β = −0.02).
The total effect was trivial and insignificant (β = 0.017).

The effects of the political predictors on public PEBs are consistent with our hypothe-
ses. As hypothesized, liberalism had a significant positive direct effect and a positive
in-direct effect via pollution concerns on public PEBs. The total effect of liberalism was also
significant (β = 0.19). Although the direct effect (β = 0.035) and indirect effect (β = 0.03) of
being Democrat on public PEBs were both relatively small, the combined or total effect of
being Democrat was significant (β = 0.065).

Several demographic variables had a significant effect on public PEBs. As shown in
Figure 3 and Table 4, in terms of direct effect, women were significantly less likely than men
to engage in public PEBs. On the other hand, women were significantly more concerned
about pollution than men (β = 0.14) and therefore indirectly more likely to engage in public
pro-environmental actions (β = 0.029). After the indirect effect offsets some direct effects,
the total effect of gender (β = 0.084) was still significant and negative. The evidence lends
support to our hypothesis that women are less likely than men to engage in public PEBs.
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As shown in Figure 3 and Table 4, whites were significantly more likely than non-
whites to participate in public PEBs directly (β = 0.111). Since whites were significantly less
concerned about pollution than non-whites (Figure 3), the indirect effect of being white
was small and negative (β = −0.020). After some offset, the total effect of being white
(0.091) was still positive and statistically significant at the 0.05 level. This evidence largely
coincides with our hypothesis.

Directly, urban residents were significantly more likely than rural residents to take part
in public PEBs. Adding the small positive indirect effect, the total effect of urban residency
(β = 0.075) was positive and significant at the 0.05 level. The results are in line with our
hypothesis. Additionally, consistent with our hypothesis, Southerners were significantly
less likely to engage in public PEBs than those in other regions.

On the other hand, age appeared to play an insignificant role in public PEBs, whether
directly or indirectly. Similarly, the post-1960s cohort was not much different from the
pre-1960s cohort in public PEBs in any way. Secularization also had insignificant direct,
indirect, and total effects on public PEBs, despite the positive sign of the coefficients.

In terms of the total effects, the following continuous or ordinal variables had the
greatest effects on public PEBs in the order of importance: education, concerns about
pollution, and liberalism. The dummy variables in the order of importance included region,
race, gender, urban residency, and party affiliation.

In spite of the focus of our study on the latent variables for PEBs, we also tested
three SEM models for the three specific public PEBs separately (three additional figures and
three additional tables of decomposed effects are available upon request). Table 5 presents the
standardized total effects of the predictors on these behaviors. The models fit the data nearly
perfectly, as shown by the model–fit statistics at the bottom of the table. It is evident from
Table 5 that concerns about pollution had a cross-the-board positive effect on all three public
PEBs. Both education and liberalism significantly increased petitions and donations but
not protesting. Whites were significantly more likely to sign petitions and donate money
than non-whites. Urban residents were significantly more likely to sign petitions than rural
residents. Secular residents were significantly more likely to protest than their non-secular
counterparts. Income was positively associated with donation but negatively related with
protesting. Southerners were significantly less likely to sign petitions and donate money for
environmental causes than non-Southerners. Women were significantly less likely than men to
sign petitions but not significantly different from men in donation or protesting. Age, cohort,
and party affiliation had no significant effect on any of the three behaviors.

Table 5. Standardized total effects of predictors on specific public pro-environmental behaviors, GSS
2010, N = 1423.

Predictor Signing
Petition

Donating
Money Protesting

Concerns about pollution 0.126 *** 0.177 *** 0.064 *
Female −0.084 ** −0.028 −0.016

Age −0.020 0.018 −0.018
White 0.065 * 0.060 * 0.031
Urban 0.071 * 0.021 0.034
South −0.097 *** −0.054 * −0.030

Atheist 0.023 −0.013 0.080 **
Post60 cohort −0.052 0.008 0.006

Education 0.216 *** 0.160 *** 0.033
Income in $1000 −0.028 0.100 ** −0.087 *

Liberalism 0.137 *** 0.132 *** 0.022
Democrat 0.045 0.039 0.061

* p ≤ 0.05, ** p ≤ 0.01, *** p ≤ 0.001. Signing petition: NFI = 0.998, CFI = 1.000, IFI = 1.000, RMSEA = 0.000,
NC = 0.431; Donating money: NFI = 0.998, CFI = 1.000, IFI = 1.000, RMSEA = 0.000, NC = 0.428; Protesting:
NFI = 0.998, CFI = 1.000, IFI = 1.000, RMSEA = 0.000, NC = 0.430.
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5. Discussion and Conclusions

This study proposes a conceptual model for explaining both personal and public PEBs
and tests the model and hypotheses using the latest available nationally representative data
from GSS 2010 and SEM. The results reveal that environmental concern, education, and
liberalism demonstrate similar significant positive impacts on both personal and public
PEBs; however, income, gender, race, urban/rural residency, region, and party affiliation
have differential effects on personal and public PEBs. Age, cohort, and religion have no
significant effects on both outcome variables.

Specifically, this study finds that, in line with our hypothesis, concerns about pollution
consistently increased both personal and public PEBs and that this variable is the most
important predictor of personal PEBs and the second most important predictor of public
PEBs. These results confirm findings in the literature [14,28–32,76], suggesting that concerns
about the environment oftentimes translate into PEBs [10]. Education is also found to have
a positive and sizable effect on both personal and public PEBs. The higher the level of
education, the greater the personal and public PEBs (β = 0.152 for personal PEBs and
β = 0.272 for public PEBs). These results lend support to our hypothesis and align with
findings in the literature [9,14,15,29,64], suggesting that education is a positive force for
environmental protection.

Our study detects a significant positive effect of liberal ideology on both personal
and public PEBs. Liberalism affects both types of behaviors directly and indirectly in the
positive direction, and its effects are quite large. The findings appear to fall in line with
our hypothesis and findings in the literature [67,68]. The findings also suggest that liberal
orientation can translate into personal and public PEBs.

We found that income has differential effects on personal and public PEBs. We detected
a significant negative total effect of personal income on personal PEBs. This finding is at
odds with our hypothesis and the argument of Hines et al. [29]; however, it is consistent
with the finding of Ferrara and Missios [65]. A plausible explanation is that richer people
may care less about saving a bit of money from driving and reducing gasoline consumption
than poorer people. Our separate analyses in Table 3 indeed confirm that income was
negatively correlated with driving less, reducing fuel, and buying non-green products. On
the other hand, we found that income had no effect on public PEBs.

Several demographic predictors show different effects on personal and public PEBs.
Many of our findings challenge or depart from findings in the literature. One of these
findings pertains to gender difference. While McCright and Xiao [26] claimed robust gender
differences in environmental behaviors across time and nations, our results indicate that
gender differences may not be very robust. For personal PEBs, women did not differ
significantly from men, although they had a higher level of environmental concern and
were somewhat more likely to engage in personal pro-environmental acts than men. This
finding definitely challenges the established conclusion that women overshadow men
in personal PEBs [1,4–6,14,33,35,36]. It also points to the importance of controlling for
important predictors in order to accurately assess the gender differences in personal PEBs;
however, it may suggest that this gender difference may have diminished to the point
of insignificance in recent years. On the other hand, we found that women were less
likely than men to participate in public PEBs. This finding is consistent with the results
in some existing studies [35,37,38], but it is contradictory to the results of some other
studies [1,36]. It is important to understand that despite their lower rates of participation
in the mainstream environmental movements through demonstrations, petitions, and
leadership in environmental organizations, women are indeed more likely than men to
participate in environmental justice movements as mothers [39–41].

Our findings evince that contrary to our expectation, there was no significant difference
between whites and non-whites in personal PEBs, holding other variables constant. This
result largely coincides with Newman and Fernandes’s [3] finding, which they labeled
as “consumer behavior”. Our separate analyses reveal that whites had a significantly
lower frequency of driving less and buying pesticide-free fruits or vegetables but a higher
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frequency of recycling than non-whites (Table 3). We also validated that whites indeed had a
significantly lower level of concern about pollution than non-whites. Our findings suggest
that non-whites’ greater environmental concerns compared with whites may not have
translated into personal PEBs yet. However, as hypothesized, whites were significantly
more likely to participate in public PEBs than non-whites despite their lower level of
environmental concerns. Since very few studies have tested racial differences in PEBs
rather than in environmental attitudes or concerns, our results call for further verification
in future research. It would also be desirable to differentiate among other races in PEBs if
data permit so.

We found that urban residents were more likely than rural residents to engage in public
PEBs; however, the urban–rural difference in personal PEBs was not large enough to reach
statistical significance at the 0.05 level. These findings from the United States provide partial
support for our hypothesis and corroborate findings in most existing studies [16,45,46],
despite contradicting the results of Berenguer et al. [10] and Huddart-Kennedy et al. [13],
which are based on data from Spain and Canada, respectively.

This study detects no regional variation in personal PEBs. However, we found that
Southerners were significantly less likely to take part in public PEBs than residents in other
parts of the U.S. These results suggest that Americans in different parts of the country may
behave similarly in personal environmental protection acts, such as driving less, reducing fuel,
saving water, buying green, and avoiding non-green products. One exception is that South-
erners did have a lower frequency of recycling than non-Southerners (Table 3). Nevertheless,
people in more conservative regions, such as the South, will engage in fewer political acts for
environmental causes, such as petitions and donations, than those in other regions.

Our hypothesis that Democrats are more likely than non-Democrats to engage in PEBs
is supported for public PEBs but rejected for personal PEBs. Our findings partly validate
and partly contest the claims in the existing literature [2,3,46,71]. These findings suggest
that political party affiliation may have differential effects on personal and public PEBs.
They also speak against judging individual PEBs solely based on party affiliation.

Our findings reject both hypotheses of an inverse relationship [14,29] and a positive
relationship [42] between age and PEBs. Our results show no statistically significant
relationship between age and both personal and public PEBs, although older people were
slightly more likely to take part in personal PEBs than younger ones. Our results also
confirm that older people were somewhat less concerned about pollution than younger
ones; however, the difference did not reach statistical significance at the 0.05 level. Evi-
dently, environmental attitudes or concerns are not identical to environmental behaviors
(see, for example, [16,46,68]).

Our results also provide no support for our hypothesis that the post-1960s cohorts after
the onset of the environmental movement are more likely to take part in PEBs than their pre-
1960s counterparts. The evidence reveals no significant difference between the post-1960s and
pre-1960s cohorts in both personal and public PEBs. Thus, we cannot make the assumption
that people’s behaviors conform to the norms of the time they were born into.

Our hypothesis that secular residents are more likely to participate in PEBs than
non-secular residents is not borne out. The evidence shows that secular residents were not
significantly different from non-secular residents in both personal and public PEBs, albeit
they were slightly more concerned about pollution and a bit more likely to partake in PEBs
than their non-secular counterparts. These findings appear to challenge the arguments of
Guth et al. [12] and Hand and Van Liere [62].

A major contribution of the current study to the literature is that this study analyzes the
determinants of both personal and public PEBs simultaneously by developing a structural
equation model and using the latest available nationally representative data from GSS 2010
and an appropriate statistical technique—SEM. Unlike most studies, we treat personal and
public PEBs as latent variables and environmental concern as a mediating variable. Our
findings suggest that the determinants of personal and public PEBs are similar in some
cases but different in others. Our results confirm some existing findings but challenge
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many of those reported in the literature. Our findings call for a reassessment of the effects
of some demographic, socioeconomic, and political variables on PEBs in the age of climate
change using new data. Since GSS 2010 is a nationally representative sample, our findings
can be generalized to the U.S. population; however, we caution against the generalization
of our findings to other countries.

Knowledge about the determinants of PEBs gained from this study will help guide
policies and practices for environmental protection in the future and will help decelerate
the global crisis generated by anthropogenic climate change. For instance, our findings
about the consistent and large impacts of concerns about pollution on PEBs suggest that
raising an awareness of pollution appears to be an effective way of combating human-made
climate change. Increasing education will also help increase PEBs and therefore slow down
the global environmental crisis. On the other hand, knowledge about the differential effects
of income, gender, race, urban residency, region, and party affiliation on personal and
public PEBs suggests that different ways of motivating different groups for different types
of pro-environmental activities will be most effective in promoting PEBs and in alleviating
the effect of human-made climate change.
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