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Abstract: The theme of global sustainable development has changed from environmental
management to climate governance, and relevant policies on climate governance urgently need
to be implemented by the public. The public understanding of climate change has become the
prerequisite and basis for implementing various climate change policies. In order to explore the
affected factors of climate change perception among Chinese residents, this study was conducted
across 31 provinces and regions of China through field household surveys and interviews. Combined
with the residents’ perception of climate change with the possible affected factors, the related factors
affecting Chinese residents’ perception of climate change were explored. The results show that the
perceptive level of climate change of Chinese residents is related to the education level and the
household size of residents. Improving public awareness of climate change risk in the context of
climate change through multiple channels will also help to improve residents’ awareness of climate
change. On the premise of improving the level of national education, improving education on climate
change in school education and raising awareness of climate change risk among dependents will help
to improve the level of Chinese residents’ awareness of climate change, which could be instrumental
in promoting public participation in climate change mitigation and adaptation actions.
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1. Introduction

The Intergovernmental Panel on Climate Change (IPCC) has published Climate Change
Assessment Reports five times, comprehensively explaining the scientific evidence and attributions
of climate change, the impact and risk, mitigation and adaptation, and policy and negotiation.
These reports have not only promoted the scientific understanding of global climate change, but have
also provided the guidance for adaptation and mitigation. Climate change has evolved as a social issue,
as its impacts are becoming more apparent and evident from peoples’ observation and from scientific
research. Many of the previously discussed possible consequences of climate change have had real
impacts on societies all over the word [1–3]. At present, every country has launched or participated
in climate change action to a varying degree. A scientific understanding of climate change within
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the public plays an important role in implementing mitigation and adaptation actions. Moreover,
the perceptions of local people towards climate change are important, as they largely determined the
ways local people respond to the impacts of climate change. Here, ‘perceptions’ refers to the way
people identify and interpret observations and concepts related to climate change.

Empirical evidence has shown that residents’ perception of climate change is positively correlated
with adaptive behavior [4]. Raising public awareness of the threats of climate change has become a
common commitment to global action [5]. Unlike other natural disasters, uncertainty, future events,
damage, and relativity are the major features of climate change risk, which makes it difficult for the
public to distinguish climate change from natural variability. The uncertainty in climate change and its
impacts has been accepted by the scientific community, but the public has its own understanding [6,7].
The grave consequences of climate change still pose a major threat to the values and interests of the
public, despite the uncertainties, indirectness, and time lag [8]. Decision makers frequently weaken the
uncertainty of climate change (to prove the rationality of their decision), and ignore the uncertainty
of residents’ awareness in the formulation of climate change policies, whose misconceptions will
diminish the satisfaction and reception of decision-making [9,10]. Residents’ perception plays the key,
basic role in mitigation and adaption [11]. Therefore, understanding perceptions of climate change and
its driving forces plays a significant role in promoting resident participation in the implementation
of relevant policies. Yet, although some research on climate change perception has been done [12],
at present, we lack even a rudimentary understanding of the factors shaping residents’ climate change
perception awareness nationally, owing to the unavailability of past data.

Due to the uncertainty of climate change, the regional climate response to extreme climate events
also varies greatly, which leads to significant differences in the public perception of climate change
and its influencing factors in different regions. Alam et al. [13] showed that residents’ perception of
climate change was highly correlated with extreme events caused by climate in Bangladesh. However,
British scientists [14] reported that the individual risk perception level was not high. In contrast,
the German scientists represented by Frondel found that personal risk perception under climate
change was positively correlated with disaster experience, including high temperatures and heat
waves [15,16]. Similar research has also demonstrated that variables related to the socio-economy,
the production system, and the social capital of the respondents can also affect their understanding of
climate change [17], indicating that understanding the public’s perception of climate change and its
influencing factors is a prerequisite for the formulation of climate change mitigation and adaptation
policies. Therefore, this study takes the status of perception of climate change of Chinese residents as
its research object in order to explore influencing factors for the public’s perception of climate change
that can provide theoretical references for the formulation of climate change policies and promotion of
public awareness.

2. Data Sources and Methods

China is situated in the eastern part of Eurasia, facing the Pacific Ocean. The geographical features
of the land in the west are higher than those in the east, and have typical monsoon characteristics.
China has become one of the countries that is most adversely affected by climate change [18];
its impacts are mainly evident in forests and natural ecosystems, water resourcess and coastal zones.
Agriculture production and animal husbandry can feel a far-reaching impact, bringing huge losses to
the national economy, and there can be enormous economic and social costs as a consequence of climate
change [19–21]. In order to improve Chinese residents’ awareness of climate change, and to promote
public participation in climate change mitigation and adaptation actions, this study conducted random
investigations in target cities and rural areas. Based on the Chinese Household Carbon Emissions
Survey (CRECS) research project, which is represented by 31 medium-sized cities in 31 provinces and
regions of China, a total of 930 samples were investigated nationwide. The data were collected by
combining household questionnaire surveys and interviews conducted from October 2016 to December
2017. Supplementary samples are added in time in order to ensure the validity of each sample.
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Psychological research suggests that the residents’ perception of climate change not only includes
the direct stimulation of climate change, but also involves the stimulation of information exchange and
communication via social networks and the media. The questionnaire for the survey was designed
from an ethics examination based on previous work. The investigation mainly includes the basic status
of residents, such as people’s perception of climate change (climate perception and climate information
awareness), gender, age, family scale, education level, income, and so on (Table 1). The long-term
changes of some climate indexes, such as temperature and precipitation, have a direct effect on
residents, and play an important role in residents’ perception of climate change [22]. The meteorological
data about survey cities (local level) are from China meteorological information center (http://data.
cma.cn/), and cities for which meteorology stations are absent are replaced by nearby sites. More than
70 per cent of natural disasters in China have been linked to extreme weather and climate events [23].
The disasters and losses caused by climate change have a direct impact on residents, particularly
within agriculture and livestock production. Therefore, we choose the data of natural disaster acreage,
affected population, and economic loss in each province as research variables. These data come from
Yearbook of Meteorological Disasters in China. Variable description shows in Table 1.

Table 1. Variable Description.

Variable Value Mean Value Standard Deviation

Perception Incomprehension 1,
Comprehension 2 1.5109 0.2295

Gender Male 1, Female 2 1.5485 0.1605

Educational background Illiteracy 0, primary 1, junior 2,
senior 3, college 4, graduate 5 1.9789 0.5817

Age Min–max std 53 6.7527

Family size Min–max std 3.8 0.8804

Income Min–max std 57233 39870.51

Damage area Min–max std 69.79 61.9788

Affected population Min–max std 595.56 435.5160

Economical loss Min–max std 80.3 70.0107

3. Data Analysis

Table 1 presents the variables and related factors obtained from the research. The low values
of standard deviation of the residents’ basic situation, such as gender, education level, and family
size, indicate that the correlation variables are less discrete. The standard deviation of age is relatively
high, indicating that the coverage is relatively extensive in the research. The standard deviation of
family income and disaster degree are relatively large, indicating that the correlation indexes are
significant in different provinces. To sum up, this research is extensive, and the samples have quite
high representativeness.

3.1. Perception Level

According to the assignment in Table 1, the perceived level of Chinese residents is shown
in Figure 1. Based on the investigation data, we averaged the perception level of each province,
then divided the data into three equal grades. So, the perception of Chinese residents may be
broadly divided into three regions: the northern of China, the coastal area, and the inland provinces.
The perception levels in the northern regions (Xinjiang, Qinghai, Gansu, Ningxia, Inner Mongolia
Shaanxi, Shanxi, Hebei, Tianjin, Beijing, Liaoning, Jilin, and Heilongjiang) and coastal areas (Shandong,
Jiangsu, Shanghai, Zhejiang, Fujian, Guangdong, and Hainan.) are higher than in other inland
provinces (Tibet, Sichuan, Yunnan, Guizhou, Guangxi, Hunan, Hubei, Jiangxi, Anhui, and Henan).

http://data.cma.cn/
http://data.cma.cn/


Sustainability 2018, 10, 4712 4 of 14

Due to the significant difference in socio-economic level and the natural environment between regions,
the perceptive level of northern regions is generally higher than that of the central and eastern regions.
Therefore, the perceptive level may be less affected by the level of economic development, or likely
plays at least some other role. Based on the analysis above, perception may be affected by multi-factors.
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3.2. Meteorological Data

Climate change is an issue of potentially huge significance across the globe. Research shows that
public concern for global warming is widespread [24]. So, we collected climate data to understand
Chinese residents’ perception on climate change. From Figures 2 and 3, annual mean temperature
departure is in an upward trend, and precipitation anomalies are in a downward trend over the past
fifty years, which coincides with global climatic changes.
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Figure 4. Temperature and precipitation anomaly in the past 5 years. Notes: Number 1–31 represents 
(1) Xizang, (2) Ningxia, (3) Guangxi, (4) Chongqing, (5) Guizhou, (6) Yunnan, (7) Sichuan, (8) Shaanxi, 
(9) Gansu, (10) Qinghai, (11) Jilin, (12) Shandong, (13) Hebei, (14) Heilongjiang, (15) Tianjin, (16) 
Beijing, (17) Inner Mongolia, (18) Liaoning, (19) Shanxi, (20) Henan, (21) Xinjiang, (22) Hubei, (23) 
Hainan, (24) Guangdong, (25) Jiangxi, (26) Hunan, (27) Shanghai, (28) Zhejiang, (29) Fujian, (30) 
Jiangsu, (31) Anhui. 
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In our research, the meteorological data of various provinces and regions in 2015 were collected
(Figure 4) in order to study the external stimulus factors of residents’ perception of climatic change.
The data of temperature and precipitation show that the average temperature of China in 2015 is
0.9 ◦C higher than that of the normal year, and precipitation is more than 19.5 mm, but the variation
of temperature and precipitation presents significant regional differences. The temperature anomaly
range between 0.3 and 1.1 ◦C; the highest temperature anomaly is 1.1 ◦C in Ningxia province, and the
lowest temperature anomaly is 0.3 ◦C in Anhui Province. Generally, the provinces with higher levels of
warming are mostly distributed in the northern region [25], such as Ningxia, Xinjiang, Tianjin, Qinghai,
Inner Mongolia, Heilongjiang, and other provinces, which is in accordance with the perceive level of
residents distribution. The range of precipitation anomaly is between −924.6 and 861.4 mm, Anhui is
the largest (861.4 mm), and the negative distance of precipitation in Tibet is the largest (−924.6 mm).
Distribution of precipitation variability does not exist in the North higher than the south, probably
because of the contingency of factors affecting precipitation, such as the arrival of warm and wet
airflows and the conditions of cloud-induced rain. For the whole meteorological data set, there is no
regularity between temperature anomalies and precipitation anomalies in each province. There are
provinces with synchronous changes, such as Tianjin, Inner Mongolia, Heilongjiang, Shanxi, and
Hebei, as well as provinces with different changes, such as Hainan, Guizhou, Sichuan, and Henan.
The results show that with global warming, the temperature of China’s provinces is generally on the
rise, but that precipitation is more complicated [26].
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Beijing, (17) Inner Mongolia, (18) Liaoning, (19) Shanxi, (20) Henan, (21) Xinjiang, (22) Hubei, (23) 
Hainan, (24) Guangdong, (25) Jiangxi, (26) Hunan, (27) Shanghai, (28) Zhejiang, (29) Fujian, (30) 
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Figure 4. Temperature and precipitation anomaly in the past 5 years. Notes: Number 1–31 represents
(1) Xizang, (2) Ningxia, (3) Guangxi, (4) Chongqing, (5) Guizhou, (6) Yunnan, (7) Sichuan, (8) Shaanxi,
(9) Gansu, (10) Qinghai, (11) Jilin, (12) Shandong, (13) Hebei, (14) Heilongjiang, (15) Tianjin, (16) Beijing,
(17) Inner Mongolia, (18) Liaoning, (19) Shanxi, (20) Henan, (21) Xinjiang, (22) Hubei, (23) Hainan,
(24) Guangdong, (25) Jiangxi, (26) Hunan, (27) Shanghai, (28) Zhejiang, (29) Fujian, (30) Jiangsu,
(31) Anhui.
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3.3. Meteorological Disaster Data

According to the relevant data from the Yearbook of Meteorological Disasters in China [27],
an average of about 26.56 million hectares of crops were affected, and direct economic losses have
reached RMB 332.45 billion, affecting 30.2 million people by meteorological disasters and derivatives
disasters in the past five years. Rainstorms caused the highest direct economic losses, followed by
tropical cyclones, and then droughts. In terms of the affected people, rainstorms and floods accounted
for the highest proportion. In terms of the affected area of crops, drought accounts for the highest
proportion (Figure 5). Research has shown that under global warming, the frequency and intensity of
extreme storms and droughts have increased [28]. Heat stress and water anomalies dominate the global
40% of wheat yield changes [29]. Therefore, with global warming, the impact of China’s meteorological
disasters will also show an increasing trend [30,31]. Increasing climatic disasters will not only lead to
increased losses for residents, but will also affect residents’ perception of climate change.
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4. Results

Due to the fact that gender indices and perceptive levels are discontinuous variables, spearman
correlation analysis was adopted for analyses of correlations with perceptive level, education level, age,
precipitation anomaly, temperature departure, the average family income, gender index, the affected
area, the affected population, and direct economic loss, in order to investigate the main influencing
factors of Chinese residents’ perception of climate change. The results are shown in Table 2.

The results showed that residents’ perception of climate change was mainly related to education
level, gender, household size, affected people, and economic losses, among which education level
was significantly correlated at 0.01 level, while other factors were significantly correlated at 0.05 level;
therefore, respondents’ perceptions of climate change may be related to education degree, gender,
family population, number of people affected by disasters, and economic losses caused by natural
disasters. Roco et al. [17] used the econometric model to show that education level has an important
effect on the acquisition of climate information, and better educated and means of production owners
can better recognize the potential impact of climate change. Some studies have shown that an excellent
correlation was obtained between the experience of natural disasters and residents’ participation in
climate change [6,32]. However, their reliability has been contested in different regions. In this study,
affected people and economic losses due to natural disasters were negatively correlated with perception;
however, whether these factors account for the level of perception still needs to be determined.
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In order to further explore the influencing factors of Chinese residents’ perception, Regression
analysis was performed on the perceptive factors that passed the correlation test (which had a linear
relationship with perceptive level, such as education level, gender, household size, affected people, and
economic losses) for further analysis of the various affected factors and the true relationship between
residents’ perception. The results are shown in Table 3.

The result of Regression Analysis reveals that there was a correlation between perception level
and educational level and household size. In contrast, gender, number of people affected by disasters,
and economic losses caused by natural disasters are not correlated with residents’ perception, and
they were eliminated from the model. After quadratic regression, this model after quadratic regression
gives effective results, demonstrated that education level (correlation coefficient 0.714) and household
size (−0.414) respectively, reached significant levels. The total model had an adjusted R2 of 0.712,
suggesting that the majority of variation in perception could be explained by the included parameters
at 71.2%.

The ANOVA table (Table 4) of recession analysis shows that F-statistics is 34.645 (p < 0.01), and has
statistically significant association (F = 34.645 > Fa(k, n − k − 1) = 3.304817) by computing; this means
that the explanatory variables education level and household size have a significant effect on the
residents’ perception of climate change.

To further verify the rationality of the regression model, a histogram of standardized residuals
(Figure 6) can intuitively show that the standardized residuals follow a normal distribution with an
average value of 1.20 × 10−15 approximately 0, and a standard deviation of 0.966. Meanwhile, normal
P-P plot of regression standardized residual (Figure 7) clearly showed the scatter distributed around
the first quadrant, so the residuals obey normal distribution. Therefore, regression equation is reliable.
It can be concluded that perception level of Chinese residents is mainly affected by education and
household size.
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Table 2. Correlation analysis for perception factors.

Income Education Age Gender Household
Size

Affected
People

Affected
Area

Economic
Losses

Temperature
Anomaly

Precipitation
Anomaly

Perception 0.166 0.712 ** −0.140 −0.444 * −0.407 * −0.415 * −0.093 −0.459 * −0.206 0.303
Income 0.461 ** −0.411 −0.130 0.250 −0.029 −0.164 −0.060 −0.295 0.007

Education −0.470 ** −0.499 ** 0.027 −0.232 −0.025 −0.323 −0.110 0.121
Age 0.331 −0.674 ** 0.007 0.099 0.214 −0.014 0.241

Gender −0.108 0.187 0.028 0.121 −0.426 * 0.344
Household size 0.467 ** 0.167 0.229 −0.112 −0.511 *
Affected People 0.671 ** 0.776 ** −0.369 * −0.233

Affected area 0.702 ** −0.115 −0.055
Economic losses −0.201 −0.159

Precipitation anomaly −0.371 *

** Significant correlation on the 0.01 level (bilateral). * Significant correlation on the 0.05 level (bilateral).
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Table 3. Regression coefficients for perception factors.

Model

Unstandardized
Coefficients

Standardized
Coefficient Sig.

Model Summary

B Std Error Trial Version R R2 Adjust R2

1
(Constant) 0.932 0.101 0.000

0.742 0.550 0.535Education 0.293 0.049 0.742 0.000

2
(Constant) 1.353 0.134 0.000

0.844Education 0.282 0.040 0.714 0.000
0.712 0.692Household size −0.105 0.026 −0.404 0.000

Table 4. Anova for regression analysis.

Model Sum of Squares df Mean Square F Sig.

1
Regression 0.870 1 0.870 35.467 0.000 a
Residual 0.711 29 0.025

Total 1.581 30

2
Regression 1.126 2 0.563 34.645 0.000 b
Residual 0.455 28 0.016

Total 1.581 30

a. Predictor: (Constant), Education level. b. Predictor: (Constant), Education level, household size.
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5. Discussions

With the increase in impacts from climate change and other global environmental problems,
global sustainable development shifts from environmental management to climate governance [33].
The uncertainty of climate change impacts makes the traditional top-down governance model ill-suited
to dealing with the current climate crisis. Therefore, policymakers need to take the public interest
into account to frame long-term mitigation and adaptation plans [33]. Public awareness of climate
change is a prerequisite for responding to the relevant policies. Enhancing residents’ awareness
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and understanding of climate change causes and impacts promotes active participation at all levels.
The process of human response to climate change involves many aspects, including how they appraise
and understand risks, how they feel about situations, and how they behave and respond to threats.
The climate perception of an individual is based on a process of extracting and receiving information
from a series of processes caused by climate change. Climate perception is formed through the process
of identifying, understanding, and processing the environment in which we live. Climate change
coping behaviors are choices and actions based on perception. From scientific research to public view,
climate change has evolved into a social issue, and becomes a process in which all social subjects
participate in the construction [34].

Stevenson [35] suggests that females have a stronger perception than males through their study
of the risk perception of climate change in North Carolina. In general, females seem to be a little more
sensitive to external stimuli, and therefore, have a deeper perception of climate change. This research
suggests that males rank more highly than females in terms of education level, and Table 2 suggests
that there is significantly correlation between education level and gender, i.e., 0.01 level. Chinese
women are the main body of domestic labor services, especially in the vast rural areas. Compared with
men, women have less time and opportunities to acquire knowledge in the fields. Chinese society is
in a period of rapid development and transformation, where women pay more attention to matters
that are closely related to their lives and may ignore changes in climate indicators such as temperature
and precipitation. Therefore, Chinese women’s perception has not demonstrated attention to climate
change. This is accorded with the results in a recent article [36].

Personal perception depends on the social-natural environment, and residents get climate change
information by perceiving the changes in climatic variables and communicating with society. Although
natural disasters have a direct impact on people’s lives, the questionnaire investigation are carried
randomly. Natural disasters and the research object may be difference or out of phase, which does not
involve the vital interests of the research object. In addition, followed by the residents’ quality of life,
to a certain extent, residents’ perception of climate change may reduce gradually. Hagen et al. [37]
showed that individuals’ perception has been greatly reduced with time lapse and spatial extension.
In addition, some residents’ perception of climate is intermixed with human-induced climate change,
and they may not see climate change as a severe threat. Brechin et al. [38] suggested that the climate
change impacts perceived so far are less significant at this time to raise the public’s level of concern
above general environmental concerns. Therefore, the relationship between perception and natural
disasters needs to be further explored.

Education is a matter of personal vision, since residents have a higher level of education which
determines their abilities to obtain information. In the world as a whole, education level is the most
powerful factor influencing residents’ perception [39]. Residents with higher education levels have
grater advantages in obtaining and identifying climate change information [17,40]. The mechanism
by which Chinese residents’ education levels affect perception level of climate change may be the
same. However, considering that China is the biggest developing country in the world, with a large
population and relatively low level of education, that leads to a relatively low level perception.

Correlation analysis and regression analysis shows that household size is negatively correlated
to residents’ perception. This is contrary to the fact that larger household sizes indicate larger
networks and less social distance [41], because people often rely on climate experts and social media
outlets to form judgments about global climate change phenomenon [6]. As a result of birth control
policy, China has already entered a low birth level country ranking. According to statistics, by 2015,
the Chinese dependency ratio to the total population of 37%, children’s dependency ratio is 22.6%,
elderly dependency ratio of 14.3%. The average age for subjects was 53 years. Children and other
dependents have not experienced long periods of climate change, so they are out of the discussion to
some extent; however, all were counted in household size statistics. Therefore, the perception of the
whole family on climate change is represented by the research object, and caused negative correlation
between the household size and perception. It is still necessary to investigate this further, because of a
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lack of available data, such as children and other dependents’ perception of climate change. With the
increasing perception levels of children and other dependents, the perception of larger households
will be greatly improved accordingly, and will boost efforts to address climate change [39].

In conclusion, residents’ education level and household size are the main factors that affect the
perception of climate change. Factors such as the gender may be errors in the integration process
or just the data have correlations and no obvious causal relationships between them. Because of the
absence of reliable information, not everyone has equal access to climate change information, and
perceptions of climate change may vary among people [42]. So, further studies are needed to address
this individual uncertainty.

6. Chinese Residents’ Perception and Some Suggestions

In this paper, the perceptive data and possible influencing factors of climate change of Chinese
residents collected by household surveys were used to explore the possible influencing factors of
residents’ perceptions of climate change. Although imperfect, the level of geospatiality of the data
used in the study improves considerably on existing measures.

The assessment of temperature anomalies and precipitation anomalies based on climate change
showed that the overall temperature in China has increased, and that the precipitation changes are
relatively complex. The differences between provinces and regions are statistically significant.

The correlation analysis results show that there is a correlation between education, gender,
household size, affected people, economic losses, and residents’ perception of climate change.
Although there is a negative correlation between gender, affected people, economic losses, and
residents’ perception of climate change, the regression analysis results show that there is no relationship
between these three factors and perception level, which may be due to research noise or to the fact
that relevant losses did not play an important role in residents’ daily lives. Therefore, Chinese
residents’ perception of climate change is mainly determined by residents’ education level and their
household size.

Understanding perception has become a prerequisite for reducing the negative effects of climate
change. Perceptive ability is a multidimensional and complex concept. In order to improve perceptive
ability, it is necessary to identify various factors that determine perceptive ability, especially the hidden
factors. It is necessary to further clarify the key factors influencing residents’ perception of climate
change, explore the role of these factors in the formation of perception of climate change, and reveal
the perceptive formation mechanisms of residents’ perception of climate change.

Finally, our policy recommendations based on our conclusions are as follows: the perception
of climate change among Chinese residents is mainly affected by education level and household
size. At present, the relatively high family dependency ratio in China leads to households becoming
burdened with climatic changes. Therefore, under the auspices of making further improvements,
it is helpful to infiltrate climate change in school education and to educate the residents about
climate change and promote school education for climate change. In order to improve perception
level of climate change among Chinese residents, residents will further form the basis for residents’
participation in climate change actions. In addition, when formulating relevant climate change policies,
it is necessary to comprehensively integrate the actual conditions of the region, to fully consider
the needs of the residents, and to publicize the consequences of climate change in a manner that is
well-received by the residents’ to increase their awareness.

Social communication is also one of the key factors affecting climate change perception,
which requires the establishment of dialogue mechanisms between different groups. Establishing a
platform which is conducive to residents’ access to information on climate change can make full use of
social networks and norms in a way that is easily accepted by residents. This will also help to clarify
the severe consequences of climate change, increase residents’ awareness of the risks, and enable
residents to obtain reliable, effective and available climate change information. Climate change impact
varies according to the socioeconomic, geographical, political, world view, and other conditions of
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individuals. Transdisciplinary approach (for example, anthropology, psychology, sociology, geography)
and other factors need further study.
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