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With the rise of environmentalism in China, great efforts have been devoted to understanding Chinese
people’s environmental attitudes. Past scholarship has established a contour for describing and analyzing
these attitudes, but this research remains constrained by limited samples that neglect rural people. Using
a ruraleurban combined sample, this study comprehensively evaluates rural people’s environment at-
titudes and compares them to those of urban residents. The results indicate that rural Chinese are less
concerned about the environment than their urban counterparts, especially when it comes to the issues
of pollution, nature conservation, and global environmental degradation. Instead, they tend to focus on
problems directly related to agricultural production. Such relatively passive stances on environmental
protection are in part due to limited education and a lack of access to environmental information in rural
regions of China. In order to build rural communities resistant to environmental degradation, it is
imperative to strengthen environmental education.

� 2014 Elsevier Ltd. All rights reserved.
1. Introduction

Over the past several decades, China has risen to global prom-
inence as an economic power, but the country’s booming economy
has brought with it some of the most serious environmental
problems on the planet. China is now the largest emitter of SO2 and
CO2, and roughly 70% of China’s fresh water is polluted by lightly
regulated industries (Gao, Yin, Ai, & Huang, 2009; Guan, Peters,
Weber, & Hubacek, 2009; Ma, 2004). Environmental degradation
is rapidly accelerating in China, raising serious concerns about the
hidden costs of economic growth. A World Bank estimate shows
that air and water pollution have created significant health prob-
lems that are costing the country between 1.2% and 3.8% of its Gross
Domestic Product (World Bank, 2007).

These stark circumstances have slowly been giving rise to
widespread environmental concern among Chinese people and a
growing environmental movement. According to national statistics,
the number of environment-related complaints filed by Chinese
citizens to environmental authorities has increased over 30% since
2002, with roughly 50,000 environmental disputes taking place in
All rights reserved.
2005 alone. These statistics conform with a trend towards more
popular environmental protests over the past decade (Zhang,
2009).

When sociologists began to study Chinese people’s environ-
mental attitudes, their extensive survey work revealed moderate
to serious concern (Harris, 2006; Hong, 2005; SEPA, 1999). These
findings correspond to a pattern that has been studied in Western
countries of citizens expressing increasing environmental concern
as economic growth accelerates and pollution worsens. However,
early Chinese studies seldom employed rigorous methodologies in
evaluating environmental attitudes.1 The large-scale Chinese
General Social Survey (CGSS) of 2003 begins to address this
research gap; its environmental module includes questions that
can be used to construct multiple measures of environmental
worldviews, attitudes, and willingness to pay for environmental
protection (Xiao & McCright, 2007). With the CGSS’s more
comprehensive data, scholars discovered that the Chinese popu-
lace not only expresses pro-environmental attitudes, but their
1 Instead, the conclusions of early environmental attitude studies in China were
drawn based on either very general questions about environmental protection or
very specific ones about certain environmental problems. Abstract and methodol-
ogy sections of 251 Chinese studies were examined and only 19 of them used a
widely recognized scale to evaluate environmental attitudes.
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attitudes are also supported by a coherent environmental belief
system (Xiao, Dunlap, & Hong, 2013).

While the 2003 CGSS gave a sense of Chinese people’s envi-
ronmental attitudes, its scope was limited to urban samples, leav-
ing out the attitudes of the rural Chinese.2 To better understand
overall environmental attitudes, as well as to predict the future
trend of environmental movements in China, a rigorous evaluation
of environmental awareness in rural contexts is imperative. Inclu-
sion of China’s rural populations e which numbers nearly 700
million e is also an environmental justice concern. In recent years,
as urban regions have implemented stricter environmental regu-
lations, polluting firms have moved to rural areas where regula-
tions remain weak. As a result, rural China is shouldering
disproportionally heavy environmental burdens (Hao, 2005; Pan
et al., 2001; Wang & Jin, 2008; Zhang, 2009).

Using a combined ruraleurban sample collected from 12
counties in four culturally and biophysically diverse provinces e

Heilongjiang,Ningxia, Chongqing, andYunnane this studyprovides
a comprehensive evaluation of rural Chinese residents’ environ-
mental attitudes. It also qualitatively and quantitatively compares
rural residents’ attitudes with those of urban people. The results
indicate that (1) rural residents are generally less concerned about
the environment and accordingly score lower on theNewEcological
Paradigm (NEP) scale than urban residents; (2) actual environ-
mental suffering plays a key role in shaping people’s concern about
the environment3; and (3) education is a key factor behind the ru-
raleurban difference in environmental attitudes. When asked to
identify some environmental issues that China faces, 12.3% of rural
respondents were unable to come up with an answer, a phenome-
non not observed among urban samples. The quantitative analysis
reveals an education gap that may explain this urbanerural differ-
ence in terms of articulating environmental problems.

Rural populations’ less pro-environment attitudes, as well as
their tendency to focus on agricultural issues while ignoring what
they may view as distant and latent ‘city problems’ may partially
explain the fact that the relocation of polluting firms in rural China
rarely meets opposition. Following the ‘path of least resistance’ to
less populated agrarian communities that often have laxer envi-
ronmental regulations (or unenforced ones), industry is increas-
ingly wrecking havoc on China’s rural environment. To break this
vicious cycle, education or training tailored to rural communities is
essential to equipping rural people withmore knowledge about the
harmful consequences of environmental degradation.

In what follows, Section 2 of this paper reviews theoretical ap-
proaches tomeasuringandpredictingpeople’s environmental attitudes.
The research question is raised immediately following the review. The
question is thenansweredbasedona setof surveydata that is described
in Section 3 and analyzed in Section 4. Section 5 concludes the paper.
2. Theoretical perspective and research question

In the 1960s, sociologists and environmentally minded scholars
began to study environmental attitudes. This scholarship flourished
in the 1970s as environmental degradationworsened and became a
greater concern to the general public in Western societies
(Heberlein, 1981). Over the past several decades, scholars’ theo-
retical and empirical efforts have been devoted to designing proper
2 Of the 19 studies with rigorous evaluations of environmental attitudes, only
two of them involve data from rural samples (Li, 2011; Wang & Fu, 2011).

3 While urban residents pay more attention to issues associated with their city
lives e issues such as noise, excessive waste, and water and air pollution e rural
residents are more likely to be focused on desertification, land erosion, soil decay,
water shortages, and other issues that directly affect agricultural production.
measures to gauge pro-environmental attitudes in Western
industrialized social contexts (Milfonta & Duckitt, 2010; Stets &
Biga, 2003; Tognacci, Weigel, Wideen, & Vernon, 1972; Weigel &
Weigel, 1978). The NEP scale, first introduced by Dunlap and Van
Liere in 1978 as the New Environmental Paradigm and then revised
by Dunlap, Van Liere, Merting, and Jones, in 2000, is the most
widely acceptedmeasure.While the 12 items in the old scale reflect
three aspects of environmental attitudes e“the existence of limits
to growth for human societies,” “the balance of nature,” and
“humanity’s right to rule over the rest of nature”e the revised scale
extends the analysis by adding three new items that consider
ecological worldviews (Dunlap et al., 2000).4

As these Western-focused studies suggest, at the individual
level, environmental attitudes are shaped by a person’s de-
mographic background, including age, gender, and education.
Young people are more likely to hold pro-environmental attitudes
because: (1) they are not as integrated into the dominant social
order, which often views environmental protection as threatening
existing institutions; (2) they have better access to environmental
information; and (3) they cherish the long-term benefits of envi-
ronmental protection more than older people who may not live
long enough to enjoy them (Carlsson & Johansson-Stenman, 2000;
Malkis & Grasmick, 1977; Mohai & Twight, 1987; Shen & Saijo,
2008; Van Liere & Dunlap, 1980; Whitehead & Blomquist, 1991).
Studies in Western countries have found that women are usually
more concerned about the environment than men because of
traditional female socialization experiences, cultural norms, and
women’s traditional roles as caregivers, nurturers, mothers, and
protectors of children (Hunter, Hatch, & Johnson, 2004; Karpiak &
Baril, 2008; Merchant, 1990; Mohai, 1992; Scott & Willits, 1994).
Past research has also demonstrated that more educated people are
more likely to show concern for the environment, since they are
often better able to think critically and to recognize negative
environmental consequences, especially those harms that are less
obviously decipherable, such as climate change or toxins in foods
(Dalton, 1984; Dietz, Stern, & Guagnano, 1998; Stevens, 1984).

Scholars of environmental attitudes have also studied income as
a correlate of environmental concern, however, its impact has been
debated. Theoretically, people with greater financial resources
should be more concerned about the environment because they are
relatively free of economic pressures and tend to demand a cleaner
environment, which can be considered a form of a luxury good
under Maslow’s “Hierarchy of Needs” Framework (1954). In
contrast, as Van Liere and Dunlap (1980) argue, people facing the
urgency of satisfying basic survival needs (such as housing, food,
safety, and employment) may tolerate more environmental
degradation. Other scholars have suggested that the poor may even
embrace polluting entities if industry brings new employment
opportunities to their communities (Gelober, 1992). However, the
idea of environmental concern as a luxury good has been repeat-
edly challenged by empirical studies, with research showing that
income does not have a consistent impact on environmental
concern. In fact, survey-based research spanning from the 1980s to
the present has consistently found that people in low-income
communities are at least as concerned about the environment as
are residents in communities with higher than average incomes
(Adeola, 1994; Antil, 1984; Hirsh, 2010).

This contradiction manifests another key determinant of peo-
ple’s environmental concern: actual levels of environmental
suffering. As early as 1967, DeGroot found a significant “rank-order
correlation between the frequency with which respondents
4 For a complete list of the items, please refer to Dunlap and Van Liere (1978) and
Dunlap et al. (2000).
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perceived neighborhood air pollution as a problem, and the actually
measured level of suspended particulars in that neighborhood.”
Since low-income communities are more vulnerable to environ-
mental hazards, DeGroot’s correlation would suggest more serious
environmental concern among them. Environmental justice
scholars, in particular, have focused on this correlation, extending
their analyses to environmental inequalities between Black and
White communities (Mohai & Bryant, 1998; Robin & Mohai, 2005;
Tremblay & Dunlap, 1978). Their results indicate a strong correla-
tion on the individual level between environmental suffering and
environmental concern. These findings support Inglehart’s (1995)
“objective problem” hypothesis, which emerged from World
Value Survey data from 43 countries and on a national level showed
that support for environmental protectionwas most pronounced in
countries where there was either a high per capita income or an
abundance of environmental problems.

Somewhat unexpectedly, most of these theories about envi-
ronmental attitudes derived from Western societies have also held
up when applied to China’s social landscape. The few studies of
Chinese people’s environmental attitudes in the past 20 years have
confirmed that pro-environmental attitudes are more likely to be
found among young people, women, the educated, and those most
personally affected by environmental degradation (Chung & Poon,
1999; Shen & Saijo, 2008; Tang, Zhou, & Kuang, 2009; Wu, 1997).
This consistency across hemispheres suggests that causes for in-
dividuals’ environmental concern may be universal rather than
culture-specific. It may, therefore, be possible to argue that in any
given society, a person who is in a caregiver role, has access to
environmental knowledge, and suffers from living in a polluted or
degraded environment is likely to be concerned about the envi-
ronment. Milfont’s (2012) overview of studies of how culture in-
fluences environmental attitudes reveals that cultural factors are
significant only at the national level e at the individual level,
findings about how gender, income, and other factors influence
environmental attitudes often hold up across cultures.

Nonetheless, this social structural analysis may lead to contro-
versial conjectures with regard to this paper’s research question:
Do rural and urban Chinese people hold similar attitudes and concerns
about the environment? On the one hand, it is generally recognized
that rural populations in China are poorer and less educated than
urban populations. Per capita income is RMB 3587 (USD 4735) in
rural areas and RMB 11,759 (USD 1551) in urban areas (China Rural
Statistical Yearbook, 2007); rural individuals on average get 7 years
of education, compared to urban individuals’ average of 9.4 years
(Chinese National Census Data, 2004). Based on scholarship that
connects income and education to environmental attitudes, it may
be safe to assume that rural Chinese people are less concerned
about the environment than city-dwellers. On the other hand,
though, people living in rural China suffer from a rapidly deterio-
rating environment. Unlike the western countries where pollution
concentrates in urban areas, in China, small polluting firms are
becoming prevalent in rural areas (Huang, 2008). Rural Chinese
residents commonly lack clean cooking energy, purified drinking
water, modern sanitation systems, and waste treatment facilities
(Hao, 2005; Pan et al., 2001; Wang & Jin, 2008). Based on the
“object problem” hypothesis, they might actually be more con-
cerned about the environment than their urban counterparts.

Until now, empirical studies have not been able to understand
the effects of rural or urban living on environmental attitudes in
China. While Hong (2005) finds that people living in larger cities
are more concerned about the environment (mainly because they
are more exposed to news about environmental harm), others
5 USD values are calculated with the average RMB-USD exchange rate in 2007.
(Chung & Poon, 2001; Zhang, Liu, Wu, Li, & Wu, 2001) demonstrate
that rural populations score higher on some environmental attitude
scales. Some researchers even argue that rural and urban residents’
environmental attitudes are actually incomparable because these
two groups are concerned about very different issues (Harris, 2006;
Tang et al., 2009). This paper aims to bridge this gap by providing an
in-depth analysis of ruraleurban differences in environmental at-
titudes in China.

3. Method

3.1. Sampling and sample characteristics

China is a nation of diverse cultures and biophysical environ-
ments. In order to account for this diversity and its potential effects
on environmental attitudes, this study surveyed four culturally and
biophysically diverse provinces: Ningxia, Chongqing, Yunnan, and
Heilongjiang (Fig. 1) from May to August of 2011.

Ningxia is located in the northwestern arid region and has been
described as one of the world’s most unsuitable areas for human
habitation (UNDP, 2010). Through living with extreme scarcity,
residents of Ningxia have become accustomed to conserving re-
sources. The midwestern province of Chongqing has hilly topog-
raphy that also makes agriculture difficult (Xu, 2001), even though
the warm and humid climate of the region is good for plant growth
(Zhang, 1987). Residents of Chongqing emphasize individual con-
trol of the land and its resources. Yunnan has yet a different
constitution; this southern province is home to many ethnic mi-
norities whose environmental perceptions are influenced by reli-
gious beliefs and traditional practices of collective ownership (Guo,
2001). Finally, the northeastern province of Heilongjiang is char-
acterized by fluvial plains and rich stocks of natural resources (Li &
Xie, 2006; Zhang, 1987), an abundance that has contributed to
residents’ generosity in using and sharing resources.

In addition to these general differences in biophysical charac-
teristics, there are EasteWest and NortheSouth differences in the
social cultures of China. During the Dynasty of Han and Tang, two
cultural groups were formed to the west and east of Tong Guan, a
crucial geographical county next to Chang’an, the capital at the
time. In Guanxi (west of Tong Guan), hunting is the main culture,
whereas in Guandong (east to Tong Guan), agriculture dominates
the landscape and cultural practices. These sharp EasteWest dif-
ferences were minimized after the late Tang Dynasty when Easte
West communications were strengthened, and today the differ-
ences are almost entirely muted (Hu, 2002).

Nonetheless, NortheSouth6 differences remain significant. Lin
(1938) describes northern Chinese people as “simple thinking and
hard living, hearty and humorous, children of nature, more
Mongolic and more conservative” (pp. 17). On the other hand, he
writes that the southern Chinese are “mentally developed but
physically retrograde, loving their poetry and their comforts, and
shrewd in business” (pp. 17). Similar descriptions of the Northe
South dichotomy appear in the works of Huntington and Pan
(1933). Although these descriptions are somewhat caricaturesque,
the “hard living people” and “comfort lovers” may hold distinct
attitudes towards the natural environment. In order to account for
the general NortheSouth differences, this study examines two
sample provinces from the North (Ningxia and Heilongjiang) and
two from the South (Chongqing and Yunnan).

In order to make this study as representative of the Chinese popu-
lation as possible, three diverse counties in each provincewere selected
6 The geographical dividing line between northern and southern China is the
Huai River-Qin Mountains line.



Fig. 1. Map of China showing the four provinces studied. The NortheSouth division is mapped out based on a GIS simulation of the NortheSouth demarcation zone in China (Zhang
et al., 2012).

Table 1
Sample distribution.

Variable Category Total
number of
respondents

Percentage Number of
rural
respondents

Number of
urban
respondents

Gender Male 182 52.4 122 60
Female 165 47.6 81 84

Age (years) 15e24 124 35.7 35 89
25e33 38 11.0 33 5
34e48 110 31.7 71 39
49e74 52 15.0 44 8
Unknown 23 6.6 20 3

Educatio n Less than
High School

133 38.3 112 21

High School 63 18.2 39 24
College 133 38.3 44 89
Unknown 18 5.2 12 6

Income 0e9999 203 58.5 88 115
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for surveying. In Ningxia and Chongqing, two sample counties were
selected from the pool with per capita incomes above the provincial
average, and onewith per capita income lower than provincial average.
In Heilongjiang and Yunnan, the inversewas selected: one county with
higher than average incomes and two countieswith lower than average
incomes. Within each county, one rural and one urban community
were randomly selected.

Twenty-four respondentswere recruited in each communityusing a
combination of snowball and stratified sampling techniques. In order to
mitigate the potential biases of snowball sampling (i.e. closely-related
interviewees tend to hold similar views), interviews in each commu-
nity beganwith a senior resident whose local connections were exten-
sive enough to cover a wide range of candidates for further interviews.
Furthermore, the samples were separated into four strata based on in-
come and education levels: one high income andhigh education group;
one high income and low education group; one low income and high
education group; and one low income and low education group. These
stratified samples at least reflect a general variation in environmental
attitudes based on income and education levels. Over the course of the
four-month study, 576 participants were approached for interviews,
with 347 ultimately completing the interview, for a response rate of 60
percent.

Respondents’ demographic information is summarized in
Table 1. Of the 347 respondents, 324 reported their age and 329
indicated their educational level (the number of years they were in
school). Respondents were asked to indicate their annual house-
hold income, which was used as an indicator of individual income
level.7 I recorded the respondent’s gender was recorded by the
7 In China, income is usually shared among family members. Thus, household
income may be a better indicator of income level than individual income. Some
interviewees are reluctant to reveal the exact income of their households. In this
case, they were encouraged to indicate an income range. The average of the upper
and lower boundaries of the range is used to estimate these interviewees’ annual
household incomes.
interviewer. Response rate was fairly even between genders: 182
men and 165 women participated in the study. The respondent’s
address was used to determine urban or rural residency.
3.2. Interviews, environmental scales, and indices

Respondents’ environmental attitudes were evaluated both
qualitatively and quantitatively. First, interviewees were prompted
to list the top three environmental issues facing the country,
responding to the open-ended question of “What do you think are
(RMB) 10,000e30,000 107 30.8 88 19
Above 30,000 37 10.7 27 10

Region Chongqing 97 28.0 54 43
Heilongjiang 85 24.5 46 39
Ningxia 93 26.8 62 31
Yunnan 72 20.7 44 28

Residency Rural 203 58.5
Urban 144 41.5



Table 2
Environmental problems concerning rural and urban people.

Environmental problems Rural Urban Difference Significancea

General environmental issues 16.7% 12.5% 4.2%
Pollution 75.4% 96.5% �21.2% **
General pollution 27.6% 29.9% �2.3%
Air pollution 51.2% 75.7% �24.5% **
Water pollution 39.4% 64.6% �25.2% **
Industrial pollution 4.4% 12.5% �8.1% **
Other 13.8% 18.1% �4.3%

Natural preservation 36.5% 62.5% �26.0% **
Green vegetation 8.4% 13.9% �5.5%
Desertification 3.0% 2.1% 0.9%
Water conservation 8.4% 23.6% �15.2% **
Land erosion 4.4% 2.8% 1.7%
Other 22.7% 47.2% �24.6% **

Resource conservation 42.9% 46.5% �3.7%
General resource issues 16.7% 18.8% �2.0%
Water shortages 22.2% 23.6% �1.4%
Energy shortages 12.3% 5.6% 6.8% *
Forests 5.4% 8.3% �2.9%

Global environment 18.7% 51.4% �32.7% **
Ozone depletion 15.8% 39.6% �23.8% **
Global warming 5.9% 26.4% �20.5% **

Community environment 44.3% 54.2% �9.8%
Domestic waste 30.5% 43.1% �12.5% *
Human waste 7.9% 2.8% 5.1%
Noise 7.9% 21.5% �13.6% **
Other 5.4% 2.1% 3.3%

Environmental awareness 3.0% 3.5% �0.5%
Don’t know 12.3% 0.0% 12.3% **
Other environmental problems 25.1% 27.8% �2.7%
Population 12.3% 12.5% �0.2%
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the three most urgent environmental problems in China?” This
question came at the beginning of each interview in order to
avoid any potential bias that might arise from subsequent ques-
tions. After that, subjects’ environmental attitudes were quantita-
tively evaluated using the modified NEP scale devised by Hong
(2006).8 This scale9 includes 13 statements used to better gauge
Chinese people’s environmental attitudes; respondents were asked
to indicate the extent to which they agree or disagree with these
statements. Eight of the statements wereworded in such away that
agreement with the statement reflected acceptance of the NEP, and
for the other five, disagreement reflected acceptance. Answers
were coded on a Likert scale: 5 ¼ “strongly agree”, 4 ¼ “agree”,
3 ¼ “neutral”, 2 ¼ “disagree somewhat”, and 1 ¼ “strongly
disagree” for the eight pro-NEP items, and the inverse for the five
anti-NEP ones. An NEP score between one and five was assigned for
each interviewee by averaging scores across all 13 items. With a
Cronbach’s alpha of 0.759, Hong’s revised NEP can be considered an
internally consistent measure of environmental attitudes in the
sample.

Corresponding to the two main sections of the survey, the
following section analyzes respondents’ environmental attitudes in
two ways: First, rural and urban populations’ concern over specific
environmental problems are compared to explore how their envi-
ronmental concerns qualitatively differ from each other. Second, re-
spondents’ environmental attitudes are quantitatively evaluated
using the revised NEP scale, and these attitudes are then related to
demographic characteristics. In thisway, the study parses out the key
factor(s) that influence Chinese people’s environmental attitudes.
Food security 6.4% 11.1% �4.7%
Other 10.8% 11.1% �0.3%

Note: This table summarizes rural and urban respondents’ mentions of specific and
general environmental problems as the most urgent issues facing China. All of the
issues were summarized directly from interviewees’ responses. For example,
“environmental awareness” refers to a concern that people are lacking the aware-
ness needed to protect the environment. The “don’t know” category tracks the in-
terviewees who could not identify an environmental problem in China. The
percentage for a subcategory (e.g., air, water, etc.) represents the proportion of re-
spondents who mentioned some issues related to that subcategory. The percentage
for a category (e.g., pollution, natural preservation, etc.) accounts for the number of
people who mentioned at least one issue in that category. The sum of the aggregate
percentages may be larger than 100 since many respondents mentioned issues in
more than one category. Statistical significance based on t-test: **p� 0.01, *p� 0.05.

a The sample used in this study is a non-probability one. Statistical significance is
used here to aid in the interpretation of results, but may lead to some bias in terms
of the population’s characteristics. This note applies to all following statistical an-
alyses with significance tests.
4. Results and discussion

This section reports and discusses the results of the qualitative
and quantitative evaluation of rural and urban people’s environ-
mental attitudes in sequence. The qualitative analysis illustrates the
different patterns between rural and urban people’s attitudes to-
wards environmental issues, and suggests more serious concern
about the environment among urban people. This result is
confirmed with the quantitative analysis, which shows that urban
people generally scored higher than their rural counterparts on the
revised NEP scale. The quantitative score is then related to the
demographic variables, and this step of the analysis reveals that
education is the key factor that leads to the ruraleurban differences
in environmental attitudes in China.
4.1. Qualitative evaluation

Table 2 summarizes the responses to the open-ended question of
the qualitative analysis,with the “urgent environmental issues” that
8 Since the NEP scale was originally developed in the US, it may not properly fit
into the Chinese context with its different social and cultural norms. With national
social survey data, Hong analyzed the NEP’s adoptability in China. While the
original NEP scale (the New Ecological Paradigm) was reasonably reliable and valid
when applied to Chinese samples, Hong suggested some minor revisions to
improve its adoptability.

9 In the reduced version, two items were excluded: (1) “human ingenuity will
ensure that we do not make the earth unlivable” and (2) “humans will eventually
learn enough about how nature works to be able to control it.” These exclusions
were made because (1) discrimination indexes of the two items were low and they
could not effectively distinguish high and low environmental concern among
Chinese samples, and (2) when the two items were dropped off, the Cronbach’s
alpha of the NEP scale reached its peak value and any further reduction would
decrease the Cronbach’s alpha. Although the reduction suggested by Hong led to
imbalanced distribution of items on the five dimensions of the NEP, the reduced
version would still be a fair measure as it did no harm on the scale’s reliability and
still covered all the dimensions in the original NEP scale.
respondents brought up grouped into nine major categories.
Generally, urban residents expressed a higher level of concern about
almost all issues. Pollution was the top issue concerning both rural
and urban populations, but more urban than rural residents
mentioned it: While three out of four rural interviewees cited
pollution as an urgent environmental concern, 96.5% of urban resi-
dents brought up at least one type of pollution as an issue. Re-
spondents seemed to be particularly concerned with air and water
pollution. Among urban residents, three out of four interviewees
specifically mentioned air degradation as an urgent environmental
concern, while almost half mentioned poor water quality. Concern
for each of these specific pollution issues was slightly lower among
rural residents: about half of rural interviewees mentioned air
quality and two out of five brought upwater pollution. Ruraleurban
differences are statistically significant for both issues. Overall, rural
residents tended to either raise pollution as a very general problem,
or complain about issues directly related to agricultural production,
such as decreases in soil fertility. They seldom, however, connected
problemswith soil fertility to erosion, water pollution, or other root
causes of environmental degradation.
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Natural preservation is another category that distinguished ru-
ral and urban people’s environmental concerns. Overall, urban re-
spondents were nearly twice as likely to mention issues under the
category of natural preservation as were rural respondents (62.5%
compared to 36.5%). This overall categorical difference stems from
the fact that urban groups were significantly more likely than rural
ones to raise concerns about two particular issues under this
category: water conservation and “other” conservation issues.
While only 8.4% of rural respondents mentioned water conserva-
tion as a key issue challenging China, almost a quarter of urban
interviewees brought up dwindling water resources as a concern.
Urban residents were also more likely to be concerned about spe-
cies extinction, extremeweather, and natural disasters, all of which
barely came up in the open-ended question conversationwith rural
residents. The only major issues under the category of natural
preservation that many rural residents named as a concern were
again related to agricultural production e namely desertification
and land erosion.

Ruraleurban difference was even more salient with respect to
global environmental issues. While over half of urban residents
expressed some concern about global environmental issues, less
than one fifth of rural residents did so. In particular, over a third of
urban residents raised the issue of ozone layer depletion, and a
quarter were concerned about global warming. In contrast, only
about one out of six rural residents brought up ozone layer
depletion, while less than one in twenty mentioned global
warming.

For the other two categories, resource conservation and com-
munity environment, ruraleurban difference is only significant for
particular subcategories. For example, significantly more rural re-
spondents were concerned with energy shortage than urban re-
spondents, but more urban residents than rural ones were
concerned with waste disposal and noise. Furthermore, urban
residents weremore likely than their rural counterparts tomention
“Other” environmental issues. For example, urbanites often
touched on the topics of food security, drug security, nuclear
pollution, and natural disasters, all of which appeared in news
headlines during the survey period.10

This analysis demonstrates distinct patterns in rural and urban
Chinese residents’ environmental concerns. The qualitative study
confirmed Inglehart’s “objective problem” hypothesis: actual
environmental suffering does seem to shape people’s environ-
mental attitudes to some extent. Both rural and urban residents
paid more attention to issues that affected their daily lives. Since
most rural residents are engaged in agricultural production, their
responses more frequently raised complaints about desertification,
loss of land, soil decay, and water shortages. On the other hand,
urbanites in heavily populated cities were more likely to be con-
cerned with typical “city maladies,” such as noise, excessive waste,
and water and air pollution.

The open-ended question results also supported the idea that,
on the whole, urban residents are more knowledgeable than
their rural counterparts when it comes to understanding envi-
ronmental issues, especially the more remote and abstract global
issues. When asked to cite some urgent issues facing China, none
of the urban respondents indicated that they did not know any,
but 12.3% of rural residents came up blank. Such knowledge
divergence may reflect a gap in environmental education be-
tween rural and urban communities. Scholars agree that
10 During my interview period, news about the scandal of contaminated baby
formula was pervasive in China, and almost evolved into a national crisis. Mean-
while, Japan’s nuclear disaster arose in the aftermath of the earthquake and
tsunami.
environmental education in China is achieved in three primary
ways: (1) formal curriculum classes and extra-curricular activ-
ities that are developed in the school system, (2) special work-
shops that are aimed at environmental professionals and local
leaders, and (3) information dissemination through mass media
(Kwan & Lidstone, 1998; Lee & Tilbury, 1998). Among the three
approaches, the second one is rarely employed in rural areas, and
the other two are far less developed in rural regions than they are
in urban centers. Environmental courses such as geography,
biology, ecology, and environmental studies are missing from the
curricula of most rural primary and middle schools, and few rural
residents receive formal education beyond these levels. In addi-
tion, media coverage of environmental issues is relatively limited
in rural China. These trends likely contribute to the knowledge
gap between rural and urban people, but more research is
needed to investigate the causal relationships between institu-
tional forms of environmental awareness and environmental
attitudes.

Another theme that stood out from the results of the open-
ended question about environmental concern was that, in both
urban and rural communities, people’s environmental attitudes
and concerns are dynamic and significantly influenced by current
shocking events and the media’s coverage of them. For instance,
over 10% of respondents related China’s environmental chal-
lenges with hot topics in the news during the survey period e

issues such as food security, nuclear pollution, and natural di-
sasters. In contrast, fewer than 10% of respondents mentioned
longer-term and arguably more pervasive environmental prob-
lems such as forest degradation and energy shortages e these
issues are rarely ‘breaking news.’ The fact that relatively high
percentages of respondents mentioned environmental issues
that were in the news during the study period supports the idea
that media outlets strongly influence public opinion on the
environment (Hansen, 1991; Parlour & Schatzow, 1978).

4.2. Quantitative evaluation

In addition to interviews, this study quantitatively evaluated
people’s environmental attitudes with a revised NEP scale as dis-
cussed above. In order to determine the effect of residency (urban
or rural) on environmental attitudes, the NEP scale was related to
residency in a multivariate regression model with all other de-
mographic variables, including, age, gender, income, education, and
region, controlled.

Basic correlative analysis confirmed some traditional views
about the social basis of environmental attitudes. Younger female
respondents with higher education levels were more likely to
hold pro-environmental attitudes, as they scored higher on the
NEP (Table 3). In addition, the preliminary correlative analysis
reflected the general trend that urban populations who attained
higher levels of education were more concerned with the
environment.

Given the strong correlation among residency, education, and
the NEP, further multivariate analysis is necessary to determine
the impact of residency and education on environmental atti-
tudes. Two nested multiple regression models were run, one
with residency and one without, to test its predictive capacity on
the NEP. If residency were only reflective of the educational ef-
fects, total variance explained by Model II would not significantly
decrease compared to Model I (Table 4). However, this hypothesis
is rejected by an ANOVA test that compares the two models.
Thus, it could be concluded that residency’s influence on envi-
ronmental attitudes were independent of other demographic
factors. When residency was excluded from the regression, ed-
ucation became the only significant predictor. It may be inferred



Table 3
Correlations between the NEP scale and social structural variables.

NEP Income Education Age Gender Region Residency

NEP 1.00
Income �0.08 1.00
Education 0.25** �0.08 1.00
Age �0.14** 0.29** �0.40** 1.00
Gender 0.13* �0.12 0.11 �0.12 1.00
Region 0.03 0.14* �0.10 0.10 �0.09 1.00
Residency 0.28** 0.00 0.42** �0.34** 0.16** 0.01 1.00

Note: This table summarizes the correlation coefficients between demographic variables (i.e. income, education, age, gender, region, and residency) and the NEP scale. For the
correlations between continuous variables (i.e. NEP, Income, Education, and Age), Pearson coefficients were reported. The other three demographic variablese gender, region,
and residency ewere categorical and were coded as follows: males were coded as 0 and females were coded as 1; Northern provinces (Heilongjiang and Ningxia) were coded
as 1 and Southern provinces (Chongqing and Yunnan) were coded as 0; and rural residency was coded as 0 and urban residency was coded as 1. For the correlations between
continuous variables and the categorical variables, Pearson coefficients were reported. Statistical significance based on t-test: **p � 0.01, *p � 0.05.

Table 4
OLS regression analysis of the NEP score.

Predictor Model I Model II

b t p b t p

Income 0.00 1.11 0.27 0.00 1.13 0.26
Education 0.02 2.38 0.02** 0.02 2.78 0.01**
Age 0.00 0.06 0.95 �0.00 �0.84 0.40
Gender_Female 0.06 1.29 0.20 0.07 1.28 0.20
Region_North 0.02 0.41 0.68 0.04 0.69 0.49
Residency_Urban 0.18 2.26 0.03**

Model summary R-squared: 0.10 R-squared: 0.08
Adjusted R-squared: 0.07 Adjusted R-squared: 0.06
F-value: 4.279, p-value: 0.00 F-value: 4.044, p-value: 0.00
ShapiroeWilk Normality Test: ShapiroeWilk Normality Test:
W: 0.98, p-value: 0.00 W: 0.98, p-value: 0.00

Model comparison F-value: 5.11, p-value: 0.02

Note: Results of two linear regressions of NEP on its potential predictors. Income,
education, and age are continuous variables. Gender, region, and residency are
categorical variables, with the coding methods specified above. Linear model as-
sumptions are checked by plotting residuals against expected NEP scores. It is
shown that residues of both models have equal and unbiased variance. The QeQ
plots also show that the residuals are approximately normally distributed, although
this is not supported by the ShapiroeWilk tests. However, since the sample size is
large (N > 200), the ShapiroeWilk test would not be a hurdle to disprove the
robustness of t-tests. The two models are compared based on the ANOVA test.
**p � 0.01, *p � 0.05.
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from this switch that residential location may partially overlap
with education level in determining rural and urban populations’
environmental attitudes. The low indices of R-squared and
adjusted R-squared for both models indicate potential influences
from hidden factors, such as degree of actual environmental
suffering.

Interaction effects between residency and each demographic
variable on the NEP score were further examined to explore the
ways in which residency affected environmental attitudes. In the
two-way ANOVA analysis, continuous demographic variables were
first transformed to ordinal ones,11 then the means of NEP scores
were compared among the sub-groups.

As expected, for both urban and rural samples, income and
gender had no significant effects on the NEP score (Figs. 2 and 3).
However, the pattern of residential difference varied a lot among
the age groups (Fig. 4). While the average NEP score did not
significantly differ for the 15e24 age group among rural and urban
samples, it significantly diverged for older groups, especially the
cohort of 49- to 74-year-olds. This cohort was born around the
founding of the People’s Republic of China and experienced
extreme economic hardships during 1960e1962. Given the culture
of scrappiness and resource use this age group grew up with, it is,
more likely that they would consider the environment to be
something to be exploited rather than protected.12 Yet, over years of
living in urban societies, some members of this age cohort may
have had the opportunity to change their views as they were
exposed to more environmental information. Those remaining in
rural communities may not have had the same opportunities to
expand their environmental knowledge and thus possibly change
Fig. 2. Residential difference in NEP among income groups.

11 The respondents are divided into four age groups: 15e24 years old, 25e33
years old, 34e48 years old, and 49e74 years old. These age cohorts correspond to
time periods with significant historical events that may influence environmental
attitudes in China. In 1949, the People’s Republic of China (PRC) was founded,
which transformed China from a wartime capitalist society to a peacetime socialist
one. The economic hardship at the early stage of the PRC crested during the great
famine in 1960e1962 which caused over 36 million deaths (Yang, 2008). Many
studies indicate that people born around this period were more frugal in resource
use. The economic reform in 1978 radically transformed China from a planned
economy to one with a market orientation, initiating China’s economic boom. Along
with the economic reform, an open-up policy was fully implemented around 1987.
This policy helped break the ideological wall around China and expose Chinese
people to Western cultures and ideologies. Educational level was measured by the
number of years respondents attended school: less than high school (0e9 years),
high school (10e12 years), and college (more than 12 years). The annual household
incomes are divided into three categories: RMB 0e9999 (USD 0e1548), RMB
10,000e30,000 (USD 1548e4645), and greater than RMB 30,000 (USD 4645). The
RMB 10,000 (USD 1548) and RMB 30,000 (USD 4645) correspond roughly to China’s
poverty threshold and average income, respectively.
12 Please refer to the discussion of the Exploitative Capitalist Paradigm in Taylor
(2000).



Fig. 3. Residential difference in NEP among gender groups.
Fig. 5. Residential difference in NEP among education groups.
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their attitudes. Hence, people born around the 1960s that continue
to live in rural areas might hold onto anti-NEP attitudes.

Residency also interacts with education to influence the NEP
(Fig. 5). While residential difference was negligible for the group
with an educational attainment above the college level, it was
significant for the other two educational groups. In the urban
sample, all educational groups obtained similar NEP scores, how-
ever, the groups with fewer years of education in the rural sample
scored much lower. It may be inferred from the distinct patterns of
education effects that a pro-NEP attitude is most likely to be found
among either urban-dwellers or highly educated people. In other
words, urban living experiences and higher educational attainment
are equally important determinants of pro-environmental
attitudes.

Finally, the residential effect on environmental attitudes
differed across regions, as shown in Fig. 6. While the average NEP
Fig. 4. Residential difference in NEP among age groups.
scores for rural samples were quite similar across all four provinces,
they differed significantly among urban samples. For example, the
average NEP score in the urban Ningxia sample was relatively low
while that of Heilongjiang was comparatively high. This resulted in
a small ruraleurban gap in NEP in Ningxia and a large one in
Heilongjiang. Regional variation of ruraleurban differences in
environmental attitudes may be related to the varying degrees of
industrialization and resource scarcity in different parts of China.
As early as the 1950s, Heilongjiang was positioned as a base for
industrial development, and it is still ranked as one of the top ten
industrialized provinces in China (Zhang,1992; Zhang &Wu, 2006).
One possible explanation for the pro-environment attitudes
expressed by city-dwellers of Heilongjiang might therefore be that
the province’s long-term involvement in industrial production
exemplified to urban residents the limits to growth as they
Fig. 6. Regional difference in NEP among residency groups.
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experienced themany externalities of air pollution, dirty water, and
resource exhaustion. Residents that grew up in the shadow of
pollution may accordingly score higher on the NEP scale. In
contrast, Ningxia is one of the least industrialized provinces, its
economy dominated by agricultural production (Zhang & Wu,
2006). Even urban culture in Ningxia is influenced by agricultural
practices, which highlights the natural environment’s role as an
essential supplier of resources. This may explain why rural and
urban residents in Ningxia scored similarly on NEP e the rurale
urban difference is not as prominent in this province as in the
others in this study.

Resource scarcity is another factor that may distinguish Hei-
longjiang and Ningxia. Heilongjiang is located in the Sanjiang Plain,
which is characterized by abundant stock of water, forests, and
mineral resources and moderate levels of agricultural production.
Rich resource endowment often mitigates tensions between envi-
ronmental preservation and human demands, and urban residents
in Heilongjiang. Perhaps because they are not forced to choose
between meeting their own needs and protecting natural re-
sources, residents of Heilongjiang are more likely to have pro-
environment attitudes (Li & Xie, 2006). In contrast, resource scar-
city and land infertility in Ningxia put nature preservation directly
at odds with human needs (Jiang & Zhang, 2005). Under these
circumstances, people have a tendency to downplay environmental
destruction, even viewing it as an inevitable by-product of indus-
trial advancement. Taylor (2000) calls this view of development as
incompatible with the goals of preservation and sustainability the
exploitative capitalist paradigm, and the theory may partly explain
the relatively low NEP scores in Ningxia.

5. Conclusion

Overall, this study supports the claim that urban residents are
more concerned about the environment than rural residents in
China. City-dwellers expressed higher concern about almost all of
the environmental problems mentioned in the open-ended ques-
tions, and were also more readily able to articulate environmental
issues. The gap between rural and urban residents’ environmental
concernwas particularly wide when the issues of pollution, natural
preservation, and global environment were considered. Particu-
larly, rural residents’ attention was mostly drawn to issues closely
related to agricultural production, such as desertification, land
erosion, soil decay, and water shortages. In addition, rural in-
terviewees were more likely than urban interviewees to respond to
open-ended questions by providing very general answers or simply
saying “I have no idea.” The tendency of rural residents to talk about
environmental issues vaguely may reflect their limited education
about environmental issues or a limited ability to correctly cate-
gorize them. Rural residents’ lack of environmental knowledge was
also confirmed in the quantitative analysis.

While young and well-educated Chinese people have higher
NEP scores in both rural and urban areas, the most striking resi-
dential difference arose in the older and the less-educated groups.
The limited environmental knowledge of older and less educated
rural people seemed to limit their understanding of environmental
risks and make them less likely to assert their right to a clean living
environment.

Althoughmy findings regarding rural people’s lower concern for
the environment is in line with the conclusions drawn in other
countries (Arcury & Christianson, 1990; Fransson & Garling, 1999;
Tjernstromand &Tietenberg, 2008; Tremblay & Dunlap, 1978;
Uzzell, 2000), the reason for the residential gap may be different.
The high-quality rural living environment (with amenities and
access to education and information) that is common in some
developed countries does not exist in China. Instead, lack of access
to formal environmental education constitutes a major barrier for
rural residents to fully perceive environmental problems; without a
larger understanding of the causes and consequences of environ-
mental woes, rural residents tend to express less concern about the
environment. In order to raise environmental concern in rural
communities, less-educated populations e especially older people
e should be targeted for education. Since the target groups are out
of school, one way to enhance their environmental concern might
be to providemodularized seminars tailored for older rural citizens.

It is worth noting that, in contrast to findings in some Western
countries, income is not a good indicator of environmental atti-
tudes in China. Though the hierarchy of needs model (Maslow,
1954) would suggest that wealthier people have the “luxury” of
expressing more environmental concern, in China, low-income
people in both rural and urban samples showed similar environ-
mental concern to higher-income groups.

This study also points out two questions to be addressed in
future research. First, in China, urbanerural gaps in NEP scores
varied across different regions, and the variation seemed to be
associated with levels of local resource richness and industrializa-
tion. However, further investigation is needed to determine the
extent towhich availability of natural resources and the presence of
industry affect environmental attitudes. Second, although this pa-
per applied Hong’s (2005) NEP scale, which has already been
adjusted to China’s urban context, to measure people’s environ-
mental attitudes, some of its items were still difficult for rural
residents e especially those with limited education e to under-
stand. In order to expand its utility in China, the NEP scale should be
further revised tomake it more readily understandable to a broader
range of citizens.
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