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ARTICLE INFO ABSTRACT

Environmental Kuznets curve theory predicts that rapid economic development will initially and unavoidably
create environmental problems until these problems are solved at higher development levels. However, because
different economies face different impacts from economic growth, some may find ways to shorten the en-
vironmental Kuznets curve. To understand the characteristics of a “Kuznets curve” based on Chinese environ-
mental attitudes and the factors that influence these attitudes, we interviewed 3000 randomly selected Chinese
adults in 2014 using stratified random sampling in six areas (four provinces and two provincial-scale munici-
palities) that had been affected by the national Grain for Green program. Our goal was to determine their
opinions on China’s environmental policy. Based on their responses, we calculated that the minimum value of
the environmental Kuznets curve (the income at which priorities change from income to environmental pro-
tection) occurred at a per capita income of between 20 200 and 27,000 RMB (an increase of 61.6% compared
with results from a similar survey in 2004). We found significant impacts of income, education level, age,
gender, employment, and region on Chinese environmental choices. To achieve sustainable socioeconomic de-
velopment, China’s government must account for how these factors affect public responses to its policy in-
itiatives. China’s government must also find ways to increase personal income faster to speed China’s progress
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along the environmental Kuznets curve.

1. Introduction

Kuznets (1955) predicted that as per capita income increases, in-
come inequality also increases at first and then starts declining after an
inflection point, forming what is called a “Kuznets curve”. This theory is
interesting but controversial (Dinda, 2004; Stern, 2004). For example, it
is unclear whether this is an inevitable path for economic development
(Panayotou, 1993), or just a special case (Brajer et al., 2011) that occurs
under specific conditions. If it occurs under specific conditions, what
are those conditions and what causes this phenomenon? The Kuznets
curve has also been extended to describe the initial increase in pollution
or other impacts that is believed to occur during socioeconomic de-
velopment, followed by a decrease after reaching some level of devel-
opment; this curve is referred to as the “environmental Kuznets curve”
(Panayotou, 1993). The abovementioned questions also apply in en-
vironmental Kuznets curve research.

Extensive research has been carried out on environmental Kuznets
curves around the world. The results have been complex (Stern, 2004;
Brajer et al., 2011; Liu, 2012), and some researchers consider the
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evidence unpersuasive (Dinda, 2004; Yang et al., 2015). Not only have
researchers found inconsistent numerical values for the position of the
inflection point, but they have also found inconsistencies in the shape
and other characteristics of the curve (Fu, 2008). For instance,
Grossman and Krueger (1991) and Panayotou (1993) supported Kuz-
nets’ hypothesis by finding an inverted-U-shaped curve for SO, pollu-
tion and economic growth, but Kaufmann et al. (1998) and Dinda et al.
(2000) found the opposite results (i.e., an upright U-shaped curve). In
their research on CO, pollution, Richmond and Kaufmann (2006) found
no significant relationship between this pollution and economic
growth. Based on data for seven pollutants in 29 Chinese provinces
from 1995 to 2010, Yang et al. (2015) found no statistically significant
environmental Kuznets curve for any of the seven pollutants.

Other recent studies have found that during socioeconomic devel-
opment, the trends for carbon emission (Steinberger et al., 2012), N
pollution (Zhang et al., 2015), and the human development footprint
(Venter et al., 2016) all show an inverted-U shape. However, Liu (2012)
found that a given region may include communities whose curves have
different shapes. This suggests that some communities prosper at the
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Questionnaire used to obtain demographic data and determine the attitudes of Chinese citizens towards China’s ecological problems. Values of responses to the questions in brackets

represent the numerical value used to quantify the responses.

Question Result (only one response per question is permitted)

Age 18-22, 23-27, 28-32, 33-37, 38-42, 43-47, 48-52, 53-58, > 58

Gender Man, woman

Job government employee, teacher, business manager, factory worker, farmer, student, self-employed,

unemployed
< 5000, 5000-10 000, 10 000-15 000, 15 000-20 000, 20 000-25 000, 25 000-30 000, 30 000-35 000,

Net annual income (RMB per person in the household)

35 000-40 000, 40 000-45 000, 45 000-50 000, > 50 000

Educational level

Primary school (a total of 6 years), middle school (9 years), high school (12 years), and college (15 years)

or university (16 years)

Location

Province or province-scale municipality

Q1: What do you think of the level of environmental degradation in
China?

Q2: How strongly does environmental degradation affect your health?

Q3: Do you believe that the Grain for Green program has been
worthwhile?

Q4: How much money would you be willing to pay to improve
environmental conservation?

rural, urban
Beijing, Shanghai, Henan, Hubei, Hunan, Shaanxi
extremely serious (6), very serious (4), serious (2), not serious (-2), don’t know (0)

Quantity (RMB)

strongly (4), somewhat (2), not at all (-2), don’t know (0)
very worthwhile (4), worthwhile (2), not worthwhile (-2), don’t know (0)

Notes: To ensure that respondents understood the context for our study and that variations in their understanding did not influence the responses, we designed a single sentence to explain
the meaning of the term environmental degradation: “Sandstorms, air and water pollution, and other environmental problems that are threatening our way of life.” For responses to
question 3, we explained to the respondents that “worthwhile” referred to how well the program was able to reverse the environmental degradation that had already occurred. This
explanation was provided by the interviewer to ensure that even illiterate citizens (many of whom participated in our survey) had the same understanding of the questions. This

explanation was not included in the questionnaire itself.

expense of other communities, which may fall into poverty accom-
panied by environmental degradation, with the environmental de-
gradation potentially becoming irreversible and leading to economic
failure (Tallis et al., 2008). One problem with this previous research is
that it has been based on panel data that mainly included pollutant
emissions and local economic development indicators that could be
collected from statistical yearbooks (Dinda, 2004; Stern, 2004; Brajer
et al., 2008; Yang et al., 2015). As a result, the researchers only de-
scribed an existing phenomenon, without identifying the underlying
factors responsible for the shape of the curve or revealing what needs to
be done to increase the sustainability of economic development (Dinda
et al., 2000; Kotchen and Reiling, 2000; Liu, 2012). However, a few
studies have used questionnaires designed to determine attitudes to-
wards the environment, with the goal of revealing the underlying
causes for the curve’s characteristics (Cao et al., 2009; Lo, 2016).

In addition, the relationship between the environmental attitudes
and the characteristics of the environmental Kuznets curve remained
ambiguous (Xiao and Dunlap, 2007; Czap and Czap, 2010). One likely
explanation for the contradictory results is that the underlying attitudes
of residents of a study area shape the behaviors that lead to a given set
of curve characteristics. Environmental attitudes can be divided into
two general components: the environment itself (i.e., the conditions
under which data for the curve is collected) and attitudes of residents of
the study area towards the environment. Both components encompass
many factors, and differences in these factors between studies or re-
gions could produce dramatically different environmental Kuznets
curves. Many scholars have found that environmental attitudes are
strongly influenced by psychological predispositions, socioeconomic
and demographic characteristics, and financial incentives provided by
the government or another agent, and their research methods and re-
sults provide us with an important reference (Czap and Czap, 2010; Liu
and Mu, 2016). To avoid ambiguity, we define environmental attitudes
here as “the collection of individual beliefs, emotions, behaviors, and
intentions related to the environment and to related activities and
problems” (Schultz et al., 2004). These attitudes are closely related to
the willingness of people to pay for environmental protection and to
their behaviors that lead to environmental impacts such as pollution
(Kotchen and Reiling, 2000).

One novel aspect of the present study is that we have changed the
focus of the analysis. Traditional environmental Kuznets curves present

the results of environmental attitudes (i.e., emission of pollution), and
therefore provide no insights into the causes of those results. But as we
noted earlier, differences in attitudes (the primary causes of environ-
ment-related behaviors) may create different environmental Kuznets
curves. By examining environmental attitudes in the present study, we
shift the focus towards the causes that underlie the shape of the curves.
For example, the decision to purchase a fully electric vehicle that
produces no greenhouse gas emissions rather than a vehicle powered by
low-quality diesel fuel depends on the purchaser’s attitudes towards the
environment; the pollutant emission therefore depends on the results of
that choice. We believe that adding these data to environmental
Kuznets curve analysis provides insights that cannot be obtained only
by focusing on the results of environmental attitudes (in the previous
example, air pollution). Such data would contribute greatly to our un-
derstanding of how differences in environmental attitudes in different
regions and at different development levels affect the characteristics of
the environmental Kuznets curve. That is, understanding the underlying
factors could explain why some studies produce contradictory results.

To provide more insights into these phenomena, we designed a
study to answer two main questions: (1) Do key demographic indicators
affect whether the current distribution of Chinese environmental atti-
tudes affects the shape (an upright or inverted U) of the environmental
Kuznets curve, and if so, what are the underlying attitudes responsible
for these results? (2) If a statistically significant curve exists, where does
its inflection point occur (i.e., when do priorities shift from increasing
income to increasing environmental protection)? To answer these
questions, we designed a questionnaire to explore Chinese attitudes
towards environmental conservation and environmental policy based
on the experience of respondents with a major national environmental
restoration program: the Grain for Green program. This national pro-
gram was designed to support ecological restoration by converting
degraded land into forest or grassland in exchange for ecological
compensation payments, including both a food supplement (the “grain”
in the program’s title) during initial stages of the program, followed by
monetary payments. Cao et al. (2009) provide more details on the
project. Applying the Kuznets method to a specific national-scale eco-
logical restoration project, thereby revealing the income at which the
project’s effectiveness will begin to increase, is another novel aspect of
the present study.
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