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Abstract 
Climate change is not only a natural phenomenon, but also a global social issue. Many studies 
try to explore the mechanisms behind climate change and the consequences of climate change, 
and provide information for developing the measures to mitigate or adapt to it. For example, 
the IPCC reviews and assesses climate-change-related scientific information produced 
worldwide, thus aiming to support decision-making from a scientific perspective. However, 
though various international and regional climate change policies are developed to combat 
climate change, yet the implementation of climate change policies need to be further improved, 
especially requiring active public engagement in taking actions on climate change. The policies 
regarding saving energy and reducing emissions are closely related to people’s daily life, which 
requires the public actively change their consumption habits and lifestyle. China, as the biggest 
GHG emitter, is stressed to reduce its emissions during previous climate negotiations. This 
thesis emphasizes the severity of climate change in China through reviewing relevant studies 
and visualizing China’s future climate change, which meanwhile points out the necessity of 
addressing climate change in China. In addition, China’s climate change policies and the 
achievements thereof is critically reviewed, which reveals the existing problems and difficulties 
of policy implementation, and thereby emphasizes the importance of public engagement in 
implementing climate change policy. Moreover, 26 informants have been interviewed through 
China’s biggest social media – Tencent QQ, through which informants’ perceptions of climate 
change, expressed attitudes to and reported actions of addressing climate change is analysed. 
Furthermore, barriers to informants’ engagement with climate change is exposed. Accordingly, 
this thesis discusses several suggestions for enhancing public engagement with climate change. 

Keywords:  
Climate change, informants’ perceptions, public engagement, climate change policy 

Abbreviations: 
CPAACC – China’s Policies and Actions for Addressing Climate Change  
GHG – Greenhouse Gas 

IPCC– The International Panel on Climate Change  
NCCP – National Climate Change Plan 

NCGCCS – National Coordination Group on Climate Change Strategy  
NDRC – The National Development and Reform Commission  

SCIO – The State Council Information Office of the People’s Republic of China 
SDPC – The State Development and Planning Commission  

UNFCCC – The United Nations Framework Convention on Climate Change 
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1. Introduction  
Climate change is a widespread controversial issue, which has raised public debates over 
whether climate change is happening, how much has occurred or will occur in a certain time 
period, what has caused it, what are the consequences, shall we take any actions, and if so what 
actions are there. The International Panel on Climate Change (IPCC) reports, reviews and 
assesses various scientific research produced worldwide concerning the above debates, yet 
conflicts exist among the diverse approaches of interpreting and communicating climate change 
(Hulme 2009).  
However, the effort of studying climate change is not in vain. Intensive studies have identified 
several natural and anthropogenic causes of climate change, and agreed that anthropogenic 
forcing (especially greenhouse gas emissions) is the main contributor of climate change since 
the industrial-era, while natural forcing has likely offset at least 30% of the climate change 
effect that has been caused by anthropogenic forcing (IPCC 2013). That is to say, anthropogenic 
forcing has caused the abnormal climate change in the recent 200 hundred years. The 
consequences of climate change are embodied in various aspects, which globally destructs the 
balance of nature, harms human health, and hinders socio-economic development (IPCC, 2014). 
As a result, IPCC was established in 1988 to assess all aspects of climate change scientifically 
and provide realistic response strategies thereof for addressing climate change. Moreover, 
countries have joined the international treaty – UNFCCC (the United Nations Framework 
Convention on Climate Change) since 1992, to cooperate in mitigating climate change. 

1.1. Research problem 
Extensive studies regarding climate change have provided us with important insights into the 
current knowledge of climate change, thus analysing the vulnerabilities thereof, and developing 
corresponding countermeasures (IPCC 2013; IPCC 2014). However, though remarkable 
achievements of addressing climate change have been made worldwide, yet the implementation 
of climate change policies is unsatisfactory, especially there are lack of communication and 
public engagement in climate change. For example, Sarzynski (2015) pointed out the 
worldwide limited public participation in urban climate change adaptations, and further 
explained that most of the public participation happens during the planning phase only, with 
little say to the goals or policy alternatives. Active public engagement in climate change 
communication and actions is also limited due to scientific illiteracy, social-cultural factors, 
and lack of sense of agency (Wibeck 2014).  

Through quantitative research, various studies proved that public perceptions of climate change 
somehow influences public engagement in policy implementation, e.g. rise of climate change 
scepticism correlates with low environmental concern and low risk awareness; belief in climate 
change is positively correlated with climate change concern; positive correlation exists between 
public concern on climate change and willingness of taking actions to address climate change; 
and climate change awareness influence people’s choice of climate-related practices (Engels et 
al. 2013; Jamelske et al. 2015; Kibue et al. 2015; Yu et al. 2013). Importantly, according to a 
mental-models-based survey conducted by Reynolds et al. (2010), compared to 1992, laypeople 
in Pittsburgh understand climate change phenomenon better in 2009, and have higher awareness 
of climate change causes and problems, though incorrect beliefs about climate change exist. 
Other studies also find that though climate-change scepticism exists, it is not a mainstream 
phenomenon worldwide (Engels et al. 2013). However, though it is impossible to achieve the 
participation of the whole society without being aware of the existence, causes, impacts and 
solutions of climate change (Yu et al. 2013), improving public awareness of climate change 
does not necessarily enhance public behavioural engagement (Diekmann and Preisendorfer 
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1998). Therefore, climate change policies need to consider how to improve public awareness 
of climate change, and meanwhile motivate people to actively change their consumption habits 
and lifestyles.  

While, the above quantitative research examples provide statistic data, such as how many 
people believe in climate change, or how many of them are willing to take actions to address 
climate change, there is still a need for deeper understanding of why people believe/doubt 
climate change; what is the public’s concern regarding climate change; why people (do not) 
take actions; and how do they prefer climate change to be communicated, etc. Exploring 
answers to this type of questions need qualitative research, which can extract complex 
information from everyday life, such as meanings, perceptions, experiences, values, intentions, 
motivations and voices of those previously silenced (Silverman 2010; Fuller and Kitchin 2004). 
For example, Bickerstaff et al. (2015) used qualitative research to backup and improve policies 
for reducing carbon intensity of household energy use in the UK. Lorenzoni et al. (2007) 
identified the barriers to public engagement with climate change in the UK and Italy through 
an emphasis on qualitative interview data, thus providing policy solutions for fostering public 
engagement. That is to say, qualitative research in the climate change field can provide useful 
information for improving climate change policy-making, thus enhancing public engagement 
in addressing climate change.  

1.2. Research aims and questions 
This thesis systematically introduces existing climate change studies, scrutinizes the severity 
of present and future climate change in China, and outlines China’s response to climate change. 
Based on the comprehensive understanding of China’s climate change, 26 laypeople have been 
interviewed through China’s biggest social media – Tencent QQ, regarding climate change 
issue.  

This research aims to explore informants’ perceptions of climate change, identify the barriers 
that hinder informants to take actions, and thereby discuss promising directions for policy-
making.  
To achieve these goals, the following specific questions will be answered in the thesis:  

1. How do informants obtain climate-change-related knowledge and information?  
2. What channels do informants prefer to receive climate change information? 

3. How do informants perceive climate change with regard to its causes, severity, 
consequences, and relevant policies?  

4. As individuals, how do they address climate change?  
5. What motivates or hinders them to take pro-environmental actions for addressing 

climate change?  
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2. Background: climate change and China’s response 
Existing knowledge of climate change covers the study of past climates change, climate 
monitoring, and creating of future climate scenarios. Each field has developed its own 
methodologies. By exploring climate change processes and principles, some of the forcings and 
consequences of climate change have been identified. Accordingly, many countries cooperate 
in combating climate change, while different regions are also developing their own 
corresponding climate change adaptation and mitigation measures and strategies.  

2.1. Past Climate change 
Through various studies based on different climate proxies (historical climatology, tree rings, 
ice cores, corals, lake and ocean sediments) by all kinds of methods, such as isotope analyses, 
counting annual layers, or correlating records with orbital cycles, scientists have identified that 
global long-term historical climate change has annual, decadal, centennial and millennial 
periodicity, with spatial and temporal variations (Chen et al. 2015a; Chen et al. 2015b; Ge et al. 
2003; Ge et al. 2005; Gou et al. 2007; Huang et al. 2015; Liu et al. 2005; Liu et al. 2015; Nash 
and Adamson 2014; Norrgård 2014; Qin et al. 2015; Ruddiman 2001; Shao et al. 2005; Tian et 
al. 2011; Wan et al. 2011; Xie, Zheng and Qiao 2014; Yang et al. 2006; Yang et al. 2009; Zheng 
et al. 2011). These studies proved that historical climate change is a natural process. 
However, comparing the long-term climate change periodicities with the short-term climate 
change pattern over the last several decades through instrumental records of temperature, 
precipitation, pressure, winds, etc., it is obvious that the recent climate change is abnormal 
(Ruddiman 2001). Analysis of temperature records indicated that the global mean temperature 
has risen by 0.8°C since the 1850s and is expected to be 1.8°C to 4.0°C warmer by the end of 
this century compared with the end of the previous century, in spite of temperature periodicity 
(IPCC 2007a). As China’s mean temperature has raised by 1.3°C just over 1950-2008, might 
mean that China will suffer from worse consequences of climate change, so it is necessary to 
seriously take this country’s climate future into consideration (Qin et al.2010). Moreover, the 
global warming is not even, but rather likely to be warmer over land, toward the poles and in 
arid regions with dramatically increasing warming trend per decade, and the warming trend 
over land is almost twice that of the ocean (IPCC 2013). However, the precipitation trend over 
1901-2010 is controversial due to insufficient data, though periodicity and spatial variability is 
significant according to various research (IPCC 2013). That is to say, China, with a vast range 
of landscapes and latitudes, facing more complicated climate change conditions across the 
country, is more susceptible to climate change. During the period of 1961-2010, observational 
climate data shows that the annual temperature in most areas of China has been increasing while 
the annual precipitation tendency has varied from region to region, thus illustrating China’s 
climate change regionalization (Liu and Zhai 2014; Shi et al. 2014). More detailed studies in 
respect of climate change in China over the last 50 years scrutinize the characteristics of climate 
change in different regions of China (Du et al., 2013; Fang et al. 2013; Guo et al. 2013; Hu et 
al. 2015; Ma et al. 2013; Sun et al. 2013; Wan et al. 2013; Zhao et al. 2013). All these studies 
reveal that China is very susceptible to climate change.  

2.2. Climate change forcings  
Through analysing and describing past climate change patterns, Ruddiman (2001) presented 
the hypotheses of two categories of climate change forcings: natural forcings, including tectonic 
movements, volcanic effect, orbital swings, solar radiation periodicity, and anthropogenic 
forcings, such as farming, deforestation, domestic heating and cooking, industrial GHGs 
emissions, etc. Mostly, natural forcings have contributed to the climate oscillation of decadal, 
centennial and millennial time scales, though some of the mysteries included in the past climate 
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change are still unsolved (Ruddiman 2001). Whereas human activities such as farming, 
deforestation, domestic heating and cooking, as well as anthropogenic industrial carbon 
emissions and ozone depletion all increase radiative forcing and thus increase global 
temperature, in spite of the anthropogenic aerosols and land use change that have a cooling 
effect (Ruddiman 2001, p.270-341; IPCC 2013, p.675-686). According to Ruddiman (2001, 
p.325-341), climate changes have been caused by both natural and anthropogenic forcings, but 
the increase of global temperature over last 125 years can only be explained by anthropogenic 
forcings. Though the relationship between global warming and anthropogenic forcings is not 
very clear yet, the IPCC Fifth Assessment Report (2013, p.870) concludes that anthropogenic 
GHG emissions have likely caused more than half of the global warming during 1951-2010. As 
a result, the biggest GHG emitter – China is facing the challenge of reducing its impact on 
global climate change while developing its economy (Song and Ye 2015). 

2.3. Climate change impacts 
By exploring historical climate change patterns through analysing various instrumental records, 
climate-related historical documents and other climate proxies, the impacts of climate change 
are inevitably exposed. Plenty of evidence indicates that climate change will impact on both 
natural and human systems.  

First of all, IPCC (2014, p.229-253) summarized various climate observation and projections, 
and is highly in agree with that climate change alters hydrological systems, reduces freshwater 
availability and water quality, and increases water-related risks. For example, climate change 
has caused more and more serious water resource shortages in the Heihe River Basin in north-
west China, though some rivers in the region have experienced significantly increased trends 
in runoff due to an increase of precipitation and glacial meltwater (Deng and Zhao 2015; Li et 
al. 2012). Besides, Delpla et al. (2009) reviewed various studies on climate-change-related 
water quality issues, which point out that climate change has caused a degradation of drink 
water quality which leads to increased health risks.  
Secondly, climate change significantly impacts on the planet’s biota by moving their ranges, 
altering their abundance and shifting their seasonal activities in response to climate change, all 
which has contributed to several species’ extinctions (IPCC 2014, p.278-282). For example, 
previous studies carried out in China indicated that climate change determines genetic diversity 
and spatial structure of a species (Qin et al. 2010; Ye et al. 2015). Whereas research carried out 
in Japan and elsewhere also observes that specific species responses to climate change can be 
distinctive in both the magnitude and direction (Lepetz et al. 2009; Primack et al. 2009).  

Thirdly, climate change has both negative and positive impacts on food production and food 
security, which varies due to regional and latitudinal differences, with some uncertainties (IPCC 
2014, p.490-497). For example, the increase of temperature and CO2 concentration has 
increased the crop yield in the northeast China, the UK and other mid- to high-latitude regions, 
while the warming in the low-latitude regions leads to the deterioration in environmental 
conditions thus negatively impacting on crop yield and fisheries (Chen et al., 2011; Gregory 
and Marshall, 2012; IPCC 2007b; Jaggard et al., 2007; Supit et al., 2012). However, increasing 
temperature is likely to cause crop yield decline almost everywhere by the end of the century 
(Supit et al., 2012). 
Furthermore, much research indicated that climate change increases human health risks and 
exacerbates existing health problems (IPCC 2014, p.715-732). For example, through a 
questionnaire survey among 314 health professionals at the Centres for Disease Control and 
Prevention in China, Wei et al. (2014) found that climate change has an impact on infectious 
disease transmission. Respondents from this research were aware that climate change is 
possibly causing the emergence and re-emergence of infectious diseases, and many believed 
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that there will be an increase in infectious disease transmission. Other studies also indicated 
that variations in temperature increase the death risk of people, especially the elderly (Kan et 
al. 2007; Yao-Dong et al. 2013).   

Lastly, except for the concrete impacts that have been mentioned above, climate change also 
likely influenced the rise and fall of various civilizations (Manzanilla 1997; Raspopov et al. 
2013). For example, the social-economic processes of the dynastic China were significantly 
related to the climate change, and it is also said that climatic environment has “great influence 
on distribution, dissemination, expansion and transmutation of” the prehistoric culture in 
Zhejiang, China (Wei et al. 2015; Wu et al. 2014).  

2.4. Future climate change 
2.4.1. Future climate projection 

Since climate change is inevitable, and the impacts thereof influence the planet’s habitability 
and the process of social and cultural development, it is therefore important to know how 
climate is going to change in the future and be prepared. Increasing understanding of the climate 
change mechanisms has contributed to the development of various climate models, which can 
simulate past climate change and project future climate conditions in both global and regional 
scale, though the credibility and accuracy of various models need to be further improved (IPCC 
2013, p.743-827). Projected changes in near-term (2016-2035 up to mid-century) climate 
indicate that climate prediction varies due to several uncertainties, such as data, internal 
variability, model spread, and RCP (Representative Concentration Pathways) scenarios (IPCC 
2013, p.978-980). Though various research indicated that the credibility and accuracy of 
climate models are still underdeveloped, climate projections help people to better understand 
the likelihood of something will happen in the future and to be ready for it, thus adapt to the 
changes and mitigate the impacts (Scott et al. 2013; Sutton et al. 2015; Zou and Zhou 2013). 

2.4.2. Characteristics of global climate change  

According to various climate projections, global warming over the next few decades is likely 
to be more rapid over land areas than over oceans, and the warming in winter time will likely 
be more significant in the Arctic, while increases in seasonal and annual mean temperatures are 
expected to be larger in tropics and subtropics than mid-latitudes (IPCC 2013, p.980-984). The 
near-term changes in annual and zonal mean precipitation will likely increase in high and some 
of the mid-latitudes and tropics, but may decrease in subtropics, while uncertainties also exist 
in regional drought projections (IPCC 2013, p.984-988). Moreover, the frequency and intensity 
of some climate extreme events, such as warm days, warm nights, and heavy precipitation, will 
likely increase in the next few decades, and that of cold days and cold nights will decrease, but 
that of some other climate extreme events, such as tropical cyclone, has spatial and temporal 
variations (IPCC 2013, p.990-993). The projected future climate trends indicate that climate 
change will likely affect various countries and regions in varying degrees, thus, except the 
international cooperation in global warming, the specific countermeasures for each country and 
region to address climate change should therefore be adapted to the local conditions.  

2.4.3. Climate change in China  
China’s vast territory and complex topography increases the complexity of climate change 
within the country. According to China’s first white paper on climate change – China’s Policies 
and Actions for Addressing Climate Change /CPAACC (The State Council Information 
Office/SCIO 2008), the warming trend in China during the last century has been coherent with 
the global warming but is more severe, while the precipitation distribution pattern has changed 
significantly during the past 50 years. In particular, precipitation in western and southern 
regions has increased, while in most parts of Northern China and North-eastern China has 
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decreased, and the frequency and intensity of extreme weather events and climate disasters have 
also increased (SCIO 2008). Concerning the future climate in China, CPAACC (SCIO 2008) 
points out that the warming trend, the uneven distribution of precipitation and sea level rise will 
further exacerbate, while the frequency of extreme climate events and heavy precipitation 
events will increase, and the scope of drought will also expand (SCIO 2008). The severe climate 
change in China has brought about serious consequences and the impacts will further exacerbate, 
including the dwindling of glaciers and permafrost, increased soil quality degradation and 
freshwater shortage, destruction of the ecosystem, loss of biodiversity, decline of food 
production, increased threats to human health and social stability, etc. (Hung and Tsai 2012; 
Qin et al.2010). 

 

 

Figure 1 Annual mean temperature change (°C) for 2030s compared with 1950 – 2000 

	

Figure	2	Annual	precipitation	change	(mm)	for	2030s	compared	with	1950	-	2000	

Figure 2 Annual Precipitation Change (mm) for 2030s compared with 1950 - 2000 
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A series of visuals shown in Figure 1- 5 (produced as Appendix 2) describe China’s near-future 
(2030s) temperature and precipitation change in annual and seasonal time scales, as well as 
depict China’s exposure to climate change in municipal level. In 2030s, both temperature and 
precipitation in China are likely to change significantly. The annual mean temperature (Figure 
1) might generally increase from 1.3 °C to more than 3 °C across China, with increasing severity 
from the eastern coast to the western interior. Annual precipitation change (Figure 2) is likely 
to have three different trends: increase (> 30mm) in most of China, decrease (-30 to -82 mm) 
in several municipalities in the middle of China, and no significant change (change within -30 
mm to 30 mm) in some municipalities that are located in the middle, upper-northeast and upper-
northwest of China. Moreover, the areas with the biggest annual precipitation change are 
possibly in the lower-southwest and lower-northeast of China. 

 
However, seasonal temperature changes seem to be quite uneven, which might increase during 
both the warmest and coldest quarters (see Figure3 A and 3 B) within 1 to 3.5 °C, but differ 
from -1.33 to 8 °C during both the wettest and driest quarters (see Figure 3 C and 3 D). That is 
to say, overall temperature is likely to increase during winter and summer, but the severity of 
temperature change is likely to be worse during rainy and dry seasons with a dramatic increase 
in most of the areas and one or two slightly decreasing exceptions. 

Unlike the mostly consistent increase of temperature, precipitation change is likely to have clear 
temporal and spatial variations. During both the coldest quarter and the driest quarter, it is likely 
that most parts of China will not have a significant precipitation increase or considerable 
decrease (from -30 mm to 30 mm) (see Figure 4 B and 4 C). However, the increasing trend is 
projected to be apparent in the southwest and east part of China during both the warmest and  
wettest quarters, with an especially significant increase (> 180mm) in the lower southwest of 
China (see Figure 4 A and 4 D). In general, Figures 3 and 4 indicate that the 2030s’climate is 

A	 B	

C	 D	

Figure 3 A. Mean temperature change of warmest quarter (°C) for 2030s 
    B. Mean temperature change of coldest quarter (°C) for 2030s 
   C. Mean temperature change of driest quarter (°C) for 2030s 
  D. Mean temperature change of wettest quarter (°C) for 2030s 
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likely to be significantly warmer almost all over China, with intensive precipitation increase 
during both summer and dry seasons in some southern and eastern regions of China.  

 

 

A	 B	

C	 D	

Figure 4 A. Precipitation change of warmest quarter (mm) for 2030s  
    B. Precipitation change of coldest quarter (mm) for 2030s  
   C. Precipitation change of driest quarter (mm) for 2030s  

           D. Precipitation change of wettest quarter (mm) for 2030s  
	

Figure 5 Exposure to Climate Change (0-1) for 2030s compared with 1950 - 2000 
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When converting both temperature and precipitation change into an exposure index from 0 to 
1 (0 means minimum change, 1 means maximum increase or decrease), each municipality’s 
possible exposure level to climate change in 2030s is illustrated in Figure 5. It shows that 
municipalities from lower-northeast cross the middle part of China to the lower southwest and 
upper-northwest of China are probably more exposed to climate change compared with the rest 
of the country, and the most exposed municipalities are likely to be located in the lower-
southwest of China.  

When combining the above information together with the land use and river distribution of 
China (Appendix 3), it is clear that climate change in the near future may cause a drought 
problem in the desert area in Xinjiang province and the Yellow River, due to the significant 
temperature increase in these regions without considerable precipitation increase. While, the 
dramatic increase of precipitation during the warmest and the wettest quarters in the southwest 
of China may greatly increase the seasonal water flow of several big rivers that originate in this 
region, such as the Tsangpo-Brahmaputra River, the Salween River, and the Mekong River. It 
is very likely to increase the flood risks in the areas those rivers flow across, including several 
municipalities in Yunnan and Tibet, as well as some part of the neighbour countries India, 
Bangladesh, Burma, Thailand, and Laos. However, warmer and wetter conditions in the 
summer and rainy seasons over the areas that occupied by cultivated land may increase food 
production in China, despite the negative impacts on the agricultural activities and the outbreaks 
of pest and diseases.  

2.5. China’s response to climate change 
2.5.1. China’s climate policies and achievements 

The complex and severe climate change future, the fragile ecological environment and the low 
level of development increase the difficulty in adapting to or combating climate change (SCIO 
2008). Facing the enormous challenges, the Chinese government does not only participate in 
international climate change negotiations, but also constantly develop its own detailed national 
policies and actions to address the problem. 

China’s first attempt to deal with climate change dates back to the establishment of the National 
Coordination Group on Climate Change Strategy (NCGCCS) in 1990, later the responsibility 
was allocated to the State Development and Planning Commission (SDPC) in 1998 and then to 
the National Development and Reform Commission (NDRC) in 2003 (Francesch-Huidobro 
2016). Thereafter, several explicit policies have been developed for addressing climate change, 
meanwhile, climate change has gradually transited from a foreign policy matter to a domestic 
concern, although there are other national priorities, such as energy security and economic 
competiveness (Francesch-Huidobro 2016). For example, two versions of China’s Policies and 
Actions for Addressing Climate Change (CPAACC) comprehensively illustrate China’s five-
year plan (2006-2010 and 2011-2015) for addressing climate change (SCIO 2008; SCIO 2011). 
Accordingly, annual reports have been released by NRDC each year since 2012, which 
summarize the detailed achievements made over the past year in response to climate change. 
Meanwhile, NDRC (2014) also has issued the National Climate Change Plan/NCCP (2014-
2020), which further strengthens China’s main objectives and key tasks for addressing climate 
change before 2020.  
According to CPAACC (SCIO 2008), China will stick to six principles in addressing climate 
change: 1. Addressing climate change in the context of sustainable development; 2. Holding 
common but differential responsibilities in UNFCCC; 3. Equal emphasis on both mitigation 
and adaptation; 4. Using the UNFCCC and Kyoto Protocol as the main channels for addressing 
climate change; 5. Supporting science and technology innovation and technology transfer; 6. 
Including public participation and extensive international cooperation. The principles can be 
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easily understood in their literal sense, however, public participation in the principle No. 6 does 
not mean participation in decision-making but rather “public participation in relevant activities”, 
such as encouraging employees to “participate in the management of energy conservation and 
emission reduction in enterprises”, citizens to “remould lifestyles and consumption patterns”, 
and social groups and citizens to voluntarily “plant trees” and other activities, thus enhancing 
public’s awareness of climate change, energy conservation and emission reduction (SCIO 
2008). It is therefore interesting to explore how informants perceive climate change and these 
relevant activities in the context of implementing climate change policies. 
Under the guidance of the above principles, China has established and developed policies and 
actions in various fields for addressing climate change during each five-year period from 2006 
to 2020, and the clearly defined targets of each five-year plan are summarized in table 1 (SCIO 
2008; SCIO 2011; NDRC 2014; NDRC 2015). Meanwhile, it also proposes some important but 
unclearly defined targets, such as: enhancing R&D and keeping up with international advanced 
level in some fields; achieving broad public awareness of the severity of climate change; 
improving inter-ministerial decision-making coordination mechanism; developing action 
mechanism in response to climate change for involving a wide range of enterprise and public 
participation, etc. (SCIO 2008). 

Table 1 China’s specific targets of addressing climate change (Source: SCIO; NDRC) 
Objectives Time Periods Targets 

Mitigation  2006-2010 • Raise the proportion of added value from service industry in the GDP by 
3%, and the proportion of added value of high-tech industry in the total 
industrial added value by 5%, compared with that in 2005.  

• Drop the energy consumption per-unit GDP by 20% compared to the level 
of 2005. 

• Raise the proportion of renewable energy in the primary energy 
consumption up to 10%, and the extraction of coal-bed mine methane up 
to 10 billion m3. 

• The N2O emissions remain stable as that in 2005. 
• Control CH4 emissions by promoting low-emission and high-yield rice 

varieties. 
• Increase forest coverage to 20%, thus to realize an increase of annual 

carbon sinks by 50 million t CO2 over the level of 2005.  

2011-2015 • Reduce CO2 emission per-unit GDP by 17% and energy consumption per-
unit GDP by 16% compare to the level of 2010. 

• Increase the proportion of non-fossil energy consumption to 11.4% of the 
consumption of primary energy. 

2016-2020 • Reduce GHG emissions per-unit GDP by 40-45% compared to the level 
of 2005 

• Increase the proportion of non-fossil energy consumption to 15% of the 
consumption of primary energy.  

After 2020 • Peak carbon dioxide emission around 2030 or earlier. 

Adaptation  2006-2010 • Improving the multi-disaster monitoring and early warning system, and 
complete a number of meteorological disaster prevention projects. 

• Increase improved grassland by 24 million hectares, and restore 52 million 
hectares of grassland suffering from degradation, desertification and 
salinity.  

• Effectively protect 90% of typical forest ecological systems and national 
key wildlife species. 

• Increase nature reserve area to 16% of the national territory. 
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• Improve 25 million hectares of land suffering from soil erosion, restore the 
ecological system of 30 million hectares of land and control the 
desertification of 22 million hectares of land. 

2011-2015 • Increase the acreage of new forests by 12.5 million ha, with the raise of 
forest coverage rate and forest stock to 21.66 % and 600 million cu m, 
respectively. 

2016-2020 • Increase forest area and stock by 40 million ha and 1.3 billion cu m, 
respectively, compared to 2005. 

• Control the disaster rate of forest pest under 4 ‰. 
• The effective utilization coefficient of irrigation water reaches 0.55. 
• Improve up to 50% of the total governable land that suffering from 

desertification. 

To achieve the targets, actions and measures are developed in following aspects: industrial 
restructuring, scientific research, energy restructuring, energy conservation, energy efficiency, 
increasing carbon sink, protection of ecological system, development in relevant laws and 
regulations, institution and mechanism building, and international cooperation (SCIO 2008; 
SCIO 2011; NDRC 2014). Overall, China has met or almost met most of the specific targets 
during the previous two five-year periods while other policies and actions regarding ecosystem 
and natural resource protection, research and development, institution and mechanism building, 
public participation, international cooperation have also been executed on schedule (SCIO 2011; 
NDRC 2015). Moreover, China became the world’s biggest investor in renewable energy in 
2012; plateaued its coal use for the first time in 2014; and overtook Germany as the first in solar 
capacity in 2015 (World Resource Institute). Furthermore, China’s clear pledge that its GHG 
emissions will be stabilized before 2030 surprises both domestic and international climate 
specialists and politicians, though many think it is too ambitious and is not realistic (Malakoff 
2014). However, whether it will be achieved or not, it at least means that China is willing to 
make great efforts to mitigate global climate change. 

2.5.2. Existing problems and difficulties regarding China’s climate policies 
Although the Chinese government has developed various policies and plans to cope with 
climate change from different fields, which have achieved remarkable results, and also gained 
more and more understanding and support from local government across the country, 
entrepreneurs, social institutes and the people, climate change management in China has been 
problematic from the beginning.  

About a decade ago, Qi et al. (2007) summarized China’s governance structure for climate 
change management and pointed out four major problems that exist in climate governance in 
China: climate change is treated as a serious issue but not a priority; the national climate policy 
tends to be reactive rather than proactive; lack of national capacity to support climate policy-
making; and lack of clearly defined leadership for climate policy-making, coordination and 
implementation. That is to say, the feasibility and effectiveness of China’s climate policy is not 
guaranteed. Until now, those problems still exist more or less, which can be viewed in several 
ways. First of all, sustainable economic development is still mentioned as the priority in the 
actions and policies for addressing climate change during 2014-2020, and China only aims for 
reduction in carbon emissions per unit of GDP before 2030 rather than reduction of total 
emissions (NDRC 2014; NDRC 2015). Secondly, a call for proactive actions of corporation is 
still mentioned in the latest white paper and annual report, which means China still needs to 
improve in this respect (SCIO 2011; NDRC 2015). Thirdly, institution reform, scientific 
research and the development of relevant laws and regulations regarding climate change are 
happening in China. However, much progress is achieved in several pilot provinces or pilot 
cities, while progress in other provinces is barely mentioned, which means climate change 
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governance in provincial and municipal level is unevenly developed (SCIO 2011; NDRC 2015). 
Lastly, the current highest level of leadership on climate change issues is presented on NDRC’s 
webpage, membership of which is exactly the same as it was in 2007 (NDRC; Qi et al. 2007). 

In addition, fragmentation and a low level of institutionalization are also observed in the 
Chinese energy governance system, which hampers the implementation of national climate 
policies (Reins et al. 2015). Hung and Tsai (2012) also critically analysed China’s response to 
climate change, which recognized the efforts made by China in response to climate change, but 
also pointed out the difficulties China may continue to face in the near future as follows: state 
interest versus international role; the negative impact of international pressure on domestic 
economic development; implementation of the policies remains loose and ineffective; and the 
low-carbon economy in China is unrealistic in the short run. For example, due to policy and 
institution loopholes, some automobile manufacturing companies have produced hundreds 
thousands of poor quality electric cars under 2015 and successfully defrauded billions of state 
subsidies (Huhuadu.com 2016). Moreover, from a multilevel governance perspective, 
Francesch-Huidobro (2016) studied the climate policy in Shanghai, thereby pointing out that 
Shanghai’s reduction in carbon emissions per unit of GDP will be offset by its overall carbon 
emission growth, and emphasizes that other localities may even struggle to achieve the goals. 
That is to say, achievements are made by China in energy and carbon intensity reduction rather 
than carbon emission reduction, and policy implementation is also strongly influenced by local 
capacity.  

2.5.3. China’s public awareness of climate change  

With the exception of the mentioned problems and difficulties, the efficiency of climate change 
policy is strongly influenced by local government and the public, since they are the policy 
implementers.  At the beginning, even some local governments show little interest in or 
awareness of the climate change issue and the policy thereof, which greatly increases the 
difficulty of policy implementation, not to mention the awareness of climate change at grass-
roots level (Qi et al. 2007). Through a questionnaire survey and scientific observation in the 
Urumqi River Basin and the Aksu River Basin in China, Deng et al. (2012) found that public 
perceptions of and individuals’ engagement in climate change are still inadequate in those 
regions. As the government is continuously strengthening public participation, more and more 
people have started to realize the importance of energy saving and change to low-carbon 
lifestyles, thereby reducing their daily emissions (Qin et al.2010). Moreover, another 
questionnaire survey pointed out that informants who agree with anthropogenic climate change 
are more willing to take actions to address climate change (Yu et al. 2013). However, though 
Chinese government have made a great effort to promote low carbon awareness among citizens, 
the public still could not clearly perceive the difference between climate change and other 
environmental issues (Francesch-Huidobro 2016). Francesch-Huidobro (2016) argued that it is 
because other environmental issues, such as food safety and air pollution, are more obviously 
harmful to people’s daily life and thus institutionalized in social norms as “real” problems.  

Today, public awareness on climate change has been greatly improved in China, which 
effectively contributes to the implementation of climate change policies. Through an online 
survey of over 4000 college students from both China and USA, Jamelske et al. (2015) stated 
that there is a larger proportion of Chinese students than US students who agree with 
anthropogenic climate change, and the former also show greater support for international 
climate change policy than the latter. By analysing the link between climate awareness and 
agronomic practices in Henan province, Kibue et al. (2015) found that farmers with better 
understanding of climate change are more willing to adopt eco-friendly agronomic practices to 
reduce their own impacts on climate change. In addition, a study of households’ purchase 
behaviour revealed that people are more inclined to buy energy-efficient appliances when that 
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is promoted as an efficient action of mitigation climate change (Lin 2015). Various studies have 
shown that improving public awareness of climate change can improve policy efficiency. 
However, in which way people would like to address climate change is a complicated issue. 
From a gender perspective, Jin et al. (2015) found that gender actually has no significant impact 
on farmers’ perceptions of climate change, but it influences their decisions of climate change 
adaptation measures. The result shows that the percentage of male-headed households that have 
adopted new water conservation technology and increased investment in irrigation 
infrastructure is significantly higher than that of female-headed households. Whereas a survey 
carried out by Deng et al. (2012) indicated that public’s choices of climate change adaptation 
measures “are impacted by demographic factors such as age, gender, region, nationality 
education and occupation”. That is to say, improving policy implementation does not only need 
the enhancement of public awareness of climate change, but also requires the development of 
various options for different target groups. Otherwise, it may undermine the effectiveness of 
climate policy implementation. Moreover, another study pointed out that public perceptions 
may show inconsistency with relevant strategies and actions (Wei et al. 2014), and such results 
actually help policy-makers to understand how to improve policy effectiveness.  
Through various quantitative studies, a basic understanding of China’s public perceptions of 
climate change is available. However, more in-depth understanding of public opinions of 
climate change is needed, thus to improve policy making and implementation. For example, 
what are the reasons that make people agree or disagree with climate change; what are people’s 
concerns regarding climate change; what factors impact people’s choices of climate change 
adaptation measures; why people (do not) trust climate policy; etc. Those kinds of climate-
change-related questions need qualitative research to find the answers, and this type of studies 
is still underdeveloped across the world for the time being. As stated by Wolf and Moser (2011), 
there are “a small but growing number”. Moreover, Wolf and Moser (2011) emphasized that 
in-depth studies offer deeper “insights into individuals’ understanding, perceptions and 
engagement with climate change that cannot be obtained from large-scale surveys”.  
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3. Materials and Methods 
3.1. Data collection 

This thesis focuses on individuals’ perceptions of climate change, seeking in-depth 
understanding of climate-change-related public perceptions through detail rather than scope. 
The purpose of this research is to answer “how” rather than “how many”, and to dig for “depth” 
rather than “generalization”. Therefore, individuals’ views, experiences, beliefs and 
motivations need to be probed to achieve a more in-depth understanding. For collecting this 
type of data, qualitative interviews will be a more appropriate approach than purely quantitative 
methods, such as questionnaires (Silverman 2010). According to the Sociological Dictionary, 
the term informant is used to represent “an individual that shares knowledge with a researcher 
from an insider’s perspective” in a qualitative research, therefore, this thesis uses the term 
informants to connote the people who have been interviewed in this research. During qualitative 
interviews, semi-structured open-ended questions enable both the researcher and the informant 
to focus on but not be limited by the questions. Due to the flexibility of the qualitative interview 
method, informants might provide some other important information that the researcher could 
not foresee during research design, thus enriching researcher’s findings and inspiring researcher 
to reshape the research aims.  
To begin with, the interview guide was formulated according to the research questions. Except 
for some questions regarding informants’ basic information, such as age, education background, 
profession, etc., other questions discussed during the interview are open, which allowed new 
ideas and information to emerge during the interview (See interview guide in Appendix 1).  
Secondly, informants were selected according to the factors that influence individual’s views, 
experiences, beliefs and motivations, thus obtaining a broad map of individual’s opinions.  
Griffioen and de Jong (2014) provided a schematic overview of all types of variables that 
influence people’s perceptions, which contains factors from three aspects: micro-system (e.g. 
personal factors, such as age, gender, education level), meso-system (collaboration, 
participation and leadership), and macro-system (disciplinary culture). For reasonable 
informant selection and organized result analysis, this thesis selected informants based on the 
micro- and macro-system, without considering the meso-system (since the focus of the study is 
on laypeople). Although the macro-system means the work environment by Griffioen and de 
Jong (2014), in the climate change context, this thesis would like to solely focus the natural and 
social environment in which the informants live. The principle of informant selection 
corresponds to the conclusions of previous quantitative research carried out both in China and 
other countries, which found that factors such as age, gender, education level, and environment 
(e.g. local weather, national differences, social status, etc.) can affect people’s perceptions of 
climate change and their actions thereof (Deryugina 2012; Egan and Mullin 2012; Dai et al. 
2015; Huda 2012; Jamelske et al. 2015; Kibue et al. 2015; Morrison et al. 2013; Shields and 
Zeng 2011; Yu et al. 2013).  

Based on time, economic and operational reasons, the semi-structured interviews were held 
through China’s biggest social media - Tencent QQ (hereafter referred to as “QQ”), which has 
more than 798 million active users accounts at the end of 2012, with peak concurrent users over 
176 million (Tencent QQ, 2015). Therefore, it enabled the interviewer to contact as many 
informants as needed. Moreover, it has the function to filter informants by gender, age, location, 
profession, hobby, lifestyle, and various groups etc.  

According to the informant selection principle, the interviewer searched and identified 
volunteers from QQ, and sent them an interview request. If the request was approved, a personal 
interview, with the length about a half to one hour per each informant, was conducted through 
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voice calls or text chats. In order to completely save the interview results, the voice calls were 
recorded and the text chats were saved in word documents, with the consent of the informants. 
In case there was a need for further clarification, all the contacts were saved and asked for 
further interviews if necessary. Overall, 26 informants (six text chats and 20 voice calls 
altogether) from China, covering different genders, ages, education levels, locations and 
professions, were selected and interviewed during late February to March 2016. Based on the 
selection criteria, Table 2 presents the basic information of 26 informants, which clearly 
illustrates that this small-scale research has a broad coverage of informants. That is to say, this 
research is likely to obtain a broad map of informants’ perceptions of climate change. 

Table 2 Informants’ personal information 

Informant 1Age Gender 2Education 3Locations Profession 

01 50+ Male Low  Inner Mongolia/Beijing Retired  

02 50+ male  Low Anhui/Zhejiang Construction worker 

03 50+ Male  Low Hebei Retired  

04 50+ Female Low Hunan Farmer 

05 30-49 Male  Low   Yunnan Auto parts wholesaler 

06  30-49 Male  Middle  Henan Clothing trade  

07 30-49 Male Middle  Hunan/Guangdong Printer Technician 

08 30-49 Male  Middle  Guangdong Equipment trader 

09  30-49 Male Middle  Inner Mongolia/Jiangxi/Sichuan Herder 

10 30-49  Male Middle Guangxi/Guangdong Agricultural technician 

11 30-49 Male  High Liaoning/Shandong/Guangdong CEO Secretary 

12 30-49 Female   Low    Shandong  Housewife   

13 30-49 Female  Middle  Fujian/Guangdong Saleswoman  

14 30-49 Female High Hunan/Guangdong Bank staff 

15 30-49 Female  High Jilin/Guangdong/Hainan University lecturer 

16 18-29 Male  Low  Henan Construction worker 

17 18-29 Male  Low Hunan/Guangdong IT 

18 18-29 Male  Low  Hunan Salesman  

19  18-29 Male  Low  Xinjiang/Tibet Soldier  

20 18-29 Male  Middle  Anhui Medical student 

21 18-29 Male  Middle  Shaanxi  Cartographer  

22 18-29 Male  High  Hebei/Beijing International trade 

23 18-29 Female Low  Heilongjiang  Manicurist  

24 18-29 Female  Low  Guangdong Beautician  

25 18-29 Female  Middle  Hunan Animator  

26 18-29 Female Middle  Jiangsu/Shanghai Software developer 

Note: 1Age: the common division of age groups in China: youth (under 29 years old), middle-aged adults (ages 
30-49) and middle-aged to older adults (older than 50). However, any person under the age of full legal 
responsibility was not selected, thus the respondents age groups are 18-29, 30-49, and 50+; 2Education: Low = 
secondary or lower; Middle = undergraduate; High = graduate or higher; 3Locations: can be a few, which means 
the respondent has lived in several provinces for years, and the first one is where the respondents were born. 
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3.2. Data analysis  
Thematic analysis was used to analyse the qualitative interview data. Braun and Clarke (2006) 
outlined thematic analysis as a qualitative analytic method for “identifying, analysing, and 
reporting patterns (themes) within data. It minimally organizes and describes a data set in (rich) 
detail. However, it also often goes further than this, and interprets various aspects of the 
research topic”. According to the six phases of thematic analysis (Braun and Clarke 2006), 
themes were step-by-step extracted from what informants said. To begin with, 20 verbal 
interviews were transcribed into written form, and another six text conversations were read 
repeatedly, during which, the analyst became familiar with the interview data and actively 
searched for meanings and patterns etc. Then, interesting segments were identified from the 
data, thus generating an initial list of codes. Thirdly, the connections between different codes 
were identified, thus sorting different codes into themes. During Phase 4, a set of candidate 
themes were reviewed and refined according to the research aim and the data richness. After 
that, selected themes were defined and named. As a results, this thesis used the following 
themes to tell the “story”: perceptions of climate change, concerns and expectations, 
responsibility and actions, barriers to taking actions, and climate change communication. In 
addition, whether each theme should contain sub-themes was considered during Phase 5. For 
instance, the researcher defined that perceptions of climate change contains four types of 
reported knowledge of climate change (ignorance, misunderstood, confused and understood) 
and two attitudes toward climate change (doubt and believe). Lastly, analysis report was 
produced after the coding procedures. During the analysis, other discussions were infused in 
different themes, such as: the connection between informants’ climate change knowledge and 
belief; the link between informants’ perceptions of climate change and their engagement in 
actions; and the similarities and differences between the results of this research and previous 
literature.  

3.3. Research ethics  
Qualitative interview inevitably raises concerns about research ethics. In order to avoid ethical 
issues, the interview was carried out under the ethical guidelines summarised by Silverman 
(2010). Before the interview, all potential informants were informed about the purpose of the 
research, the intended possible use of interview data, the estimated time, the recording of the 
interview, and the right to withdraw from the research at any time. Moreover, the confidentiality 
of the interview data and the anonymity of the informants is respected by the researcher. 
Therefore, the researcher ensures that the interview data will not be used in any other purpose 
without the informants’ permission, and their QQ ID will not be mentioned anywhere in and 
out of the research paper. Moreover, sensitive issues were not discussed to minimise the 
potential harm to the informants. Therefore, the researcher did not try to probe the informants’ 
opinions about public participation in climate change decision-making, because many Chinese 
people think that politics is a sensitive issue and discussing it may bring them trouble. Though, 
a few volunteers withdrew their participation during the interview because they perceived 
climate change itself as a political issue or other reasons, the remaining 26 informants agreed 
that there would be no harm for them to participate in this research.  

3.4. Strengths and weaknesses of the study approach 
Except for several questions regarding informants’ background information, this research 
focuses on open-ended interview questions. The interviewer prepared a list of questions and 
topics according to the research purpose, which was used during the interview as a guide. Open-
ended questions enabled the interviewer to focus on the questions that need to be covered, and 
it helped the interviewer to bring back the topic if the conversation strayed from the guide, but 
it also had flexibility to probe new views and opinions. That is to say, it provided informants 



18 
 

the freedom to express their views in their own terms. Moreover, it also provided the 
interviewer with the opportunity to get answers and the reasons behind the answers, as well as 
new ways of seeing and understanding the topic (Kvale 1996; Silverman 2010).  

The preparation of the interview guide is crucial for research. The questions need to be 
formulated according to the research questions, which should be clear and easy to be understood, 
but not to be prescriptive or leading. Secondly, in-depth interviews are time consuming and 
resource intensive, e.g. it takes time to prepare questions, select informants, conduct interviews, 
and analyse the interview results. Moreover, the research results are greatly influenced by 
interviewer’s interview skills and analytical skills. Lastly, interview method is not that easy to 
ensure confidentiality as other research methods, such as questionnaires (Brinkmann & Kvale, 
2005; Silverman 2010), since it is hard for a researcher to identify which respondent that 
answered which question, while the interviewer can easily recognize each informant that has 
participated in the research.  

The qualitative interviews were held through QQ for several reasons. Firstly, through QQ, the 
interviewer can find as many informants as the research needed in a very short time, since it 
has large amount of both active users and concurrent users. Secondly, there is no need to worry 
about the expenses, because the interviewer can interview an available informant anytime 
anywhere as long as he/she has a computer or smartphone and get access to internet. If it is a 
traditional face-to-face interview, time and money for traveling, accommodation, select 
informants etc. all need to be considered. That is to say, interviews held through QQ are both a 
time- and cost- efficient method. Thirdly, the informants have the opportunity to choose a more 
comfortable way to conduct the interview, e.g. text communication, voice call, or video chat, 
thus informants can be more cooperative. Fourth, it has the flexibility to probe more complex 
answers, because many people's QQ accounts are online where they spend much of their leisure 
time on the internet, which means they have more time and patience to answer and discuss some 
questions with the interviewer. Moreover, it is easy to turn to the informant again, if difficulties 
come up during the interview analysis, such as what the informant means exactly, or more 
detailed information is needed. Lastly, the anonymity is guaranteed in QQ, because QQ users 
can freely choose how much real information they want to expose in their profile, which means 
the anonymity is greatly controlled by the informants themselves. Therefore, the informants 
may be easier to share their opinions about some sensitive topics. 

However, conducting interviews through QQ has some drawbacks. Though this thesis tries to 
include informants from all walks of life, as many as possible, those who do not use QQ are 
excluded from this research, their voices therefore do not have the chance to be heard. In 
addition, the informants can be distracted by other online activities they are doing at the same 
time, or just get bored during the interview and end the conversation. Thus, the interviewer 
needs pay great attention to how to assure the success of the interview, and only the voice 
records and text communication of the complete interviews will be used as the analytical 
materials. Thirdly, QQ users have the freedom to choose how much information they want to 
fill in in their QQ profile as well as the freedom to fill in real or fictitious information. Though 
the anonymity is guaranteed by the high confidentiality of personal information, but this makes 
it hard to select informants by their true ages, education and locations etc., which also leads to 
the difficulties in results analysis. Therefore, the interviewer needs some skills to identify 
informants’ background information and detect the reliability of their response. For example, 
the interviewer asked a few of questions in different ways during the interview, thus identifying 
whether the answers were consistent.  
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3.5. Problems and difficulties   
This research is motivated by one of the biggest ethical issues, which is that climate change 
knowledge and information is held only by very small group of people, while the remaining 
majority of people whose daily life and health are affected by climate change know little about 
it. In addition, only the voice of the minority who have the knowledge or power can be heard, 
the remaining have no opportunity to say what they want and the ways they want to do it. For 
example, China’s climate change policies and actions are developed by climate change experts 
and relevant government officers, while the laypeople can only participate in taking actions. 
Therefore, it is important to know what laypeople know, how they know and do, and the reason 
behind their thoughts, thus eventually improve public engagement in climate change knowledge 
sharing, policy-making, and policy implementation.   
However, through structured questionnaire interview method, Zhou et al. (2014a) explored the 
link between Chinese citizen’s internet use and their engagement in leisure activities, which 
pointed out that age, gender, income and education are key factors affecting Chinese citizens’ 
internet access, while one’s internet usage has different impacts on his/her engagement in 
different leisure activities. It is most likely that those who are illiterate or have only primary 
education will be excluded from this research due to their education level influence their 
knowledge about how to use social media, which limits their time and economic affordability 
to relevant devices and service. Therefore, the voices of this classically vulnerable group, who 
have less knowledge about climate change and lack of ways to cope with the consequences 
thereof, are not easy to be connected with through social media. The result of the informant 
selection also shows that none of the informants is illiterate or has less than nine years of 
primary education, which means that further study needs to consider other communication tools 
to involve this group of people in the research.    

Moreover, it was more difficult to to get female internet users to participate in the interview 
than male. Li and Kirkup (2007) claimed that men are more self-confident with using computers 
and more likely to use communication tools than women, while Zhou et al. (2014a) also pointed 
out that the proportions of Chinese male and female citizens that have access to internet are 70% 
and 63%, respectively. According to two informants (one woman and one man) in this study, 
there are two extra reasons. One is that do not talk to strangers can effectively reduce the 
possibility of online harassment, and the other is that Chinese women are less interested in 
social and environmental issues than man, unless she has a baby or plans to have one. However, 
through actively participating in various group chatting, the researcher eventually managed to 
get nine female informants (covering different education level, age, locations and professions) 
to participate in the interview.  
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4. Results and Discussion    
4.1. Informants’ perceptions of climate change  

According to the interview results, the perceptions of climate change vary among different 
informants. When talking about the words that related to climate change, the answers of the 
informants could be divided into four groups (Figure 6). The most mentioned words were 
“global warming” or other words related to temperature change, such as “sultry weather”, 
“melting glaciers”, “sea level rise”, “less snowfall”, “winter is warmer” and “winter is shorter”, 
which had up to 20 informants who mentioned one or more of them. The second group contains 
words that linked to other environmental problems, such as “air pollution”, “smog”, “water 
quality degradation”, “desertification”, and “environmental degradation”, and there were 13 
informants who mentioned at least one of them, among which, 8 informants perceived “smog” 
or “air pollution” as the main manifestation of climate change. The words from the third group 
were about natural hazards, including “extreme weather events”, “sand storm”, “hurricane”, 
“floods”, and “drought”, which altogether had been mentioned by 6 informants. The last group 
includes words that associated to the impacts of climate change on human beings, such as “lung 
cancer”, “disease”, and “health problem”, which had been mentioned by 5 informants.  In 
addition, it is noteworthy that most informants had mentioned a few words from different 
groups, which means that the informants had related climate change with many things that had 
happened around them. However, many informants frequently used words and phrases such as 
“maybe”, “perhaps”, “probably”, “I guess”, “I think” during describing their thoughts about 
climate change, which means that they were not very certain about what they said.  

When asked about the causes of climate change, 3 informants said that they did not know, and 
6 informants mentioned that climate change is caused by “greenhouse effect”, “greenhouse gas 
emission”, “CO2 emission”, or “deforestation (decrease of carbon sequestration capacity)”. 
Whereas the remaining majority perceived that climate change is caused by some reasons that 
they could not further explain how, such as “use of cars”, “use of household appliances”, “air 
pollution”, “industrial pollution”, “emissions from factories”, “discharge of industrial waste”, 
“environmental pollution”, “technology development”, “industrial development”, “population 
growth”, “poor environmental management”, “littering”, “human activities” and “natural 
changes”. Generally speaking, most informants agreed that climate change is mainly caused by 
human activities. However, there were also several informants who recognized the human 
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impacts on climate change, but believed that climate change is more because of nature itself. 
Regarding the consequences of climate change, quite a few informants were not aware of any, 
while others perceived that climate change might lead to human health problem, pests and 
diseases, food security issue, environmental degradation, loss of biodiversity, water crisis, war 
and natural disasters, and some other changes (e.g. use of GM foods).  

Regarding informants’ opinions on climate change, this study observed that informants’ 
reported knowledge about climate change was not always consistent with their expressed 
beliefs in climate change. For example, one informant clearly mentioned the causes, impacts 
and solutions of climate change but he stated “I am not sure, the climate now is significant 
different from before or not, or just because many people said so”, while another informant 
who perceived climate change as the same thing as smog showed strong acceptance of climate 
change. Therefore, informants’ opinions of climate change were categorized during the coding 
procedures into two main sub-themes – climate change knowledge and climate change beliefs. 
According to how much climate change knowledge was reported by the informants, through 
inductive approach, this thesis grouped informants’ reported knowledge into four types – 
ignorant, misunderstood, confused, and understood. Similarly, informants’ climate change 
beliefs were divided into two types – sceptical and credible.  
Table 3 synthesizes the categorization and concrete examples of informants’ reported 
knowledge and beliefs of climate change. Four levels of reported climate change knowledge 
are defined as follows: 

• Ignorant: The informants clearly stated that they know nothing about climate change. 
• Misinformed: The informants claimed that they know the causes, impacts and solutions 

of climate change, but they obviously treated climate change totally as some other 
environmental issue. 

• Confused: The informants had mentioned some knowledge of various environmental 
issues regarding their causes, impacts and solutions, but the informants showed a bit 
uncertain in their own description, or obviously mixed some unrelated facts with climate 
change (e.g. sky is dirty because of global warming).  

• Informed: The informants clearly showed that they know the causes, consequences and 
solutions of climate change ranges from basic to more advanced level, though 
sometimes it might be difficult for them to explain everything in detail.  

Table 3 Informants’ perceptions of climate change 
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Categories  Examples  

Knowledge of CC  

Ignorant  “I have no idea about climate change, um, just feel this year is very cold.” 

“I don’t know what has caused (climate change), what should I say?” 

“Climate change? I don’t know. Maybe there are (climate change), but smog is very 
severe in Hebei.” 

Misinformed “Climate change impacts on human health, increase risks of some diseases, such as 
high blood pressure and hemiplegia, and other never heard diseases.”  

“Climate change? That is smog, to date, there is nothing else I’ve experienced…”  

“(Climate change is caused by) littering, dirty environment, and bad management, all 
due to bad human behaviour.” 

“I think it is smog, and that can cause cancer.” 

Confused  “Talk about climate change, I’ve heard of the phrase ‘global warming’… Because of 
that, we barely see blue sky and white clouds…” 

“Climate change, um, that is, um, it is becoming warmer and warmer now, it is, um, 
global warming and so on, and, maybe, um, smog, and something else, I think… 
Impacts (of climate change), um, there are sure some of them, uh, human body will 
become increasingly poor quality, since air quality is not good… Future climate 
change trend, um, temperature will be higher, air quality will be worse, and, um, then, 
smog and other messy stuff will become more severe.” 

“Factories, um, those big ones, should be responsible for climate change, the gas 
emission from factories, and its pollution, um, certainly have some kind of impacts, 
that is the biggest reason (for climate change), I think there is no other causes, um, at 
least not as big as the impacts of factories. Um, cars also have pollution, it has impacts 
too, um, not as much as those big pollution factories, um, such as steel mills.” 

Informed   “Talk about climate change, I think of global warming, and El Niño, frequent natural 
disasters… Due to the warming, there are more pests… water crisis is getting 
severer… Some northern part is getting warmer and drier, while the south of Yangtze 
River is getting warmer and wetter… Ecological security is increasingly becoming a 
problem. War may get closer and closer to us… fight for water resources. Climate 
change is cause by the increase of CO2 emission… Temperature rise, therefore we use 
more air conditioning to cool down, which consumes more energy, and leads to more 
CO2 emission, then temperature rise more. It is a vicious cycle.”  

“Um, the causes of climate change, um, there are actually many reasons rather than 
the reason, and it not only exists in China but rather globally. Um, global warming, 
the causes are many, for example, one is the increase of greenhouse gases, which 
because of the combustion of coal, natural gas, and other fuels, um, one is the decrease 
of carbon dioxide sequestration capacity, such as deforestation… it leads to 
greenhouse effect.”     

“Weather change is climate change, isn’t that? Everyone talks about global 
warming… It is not good for crops. There are more pests, and more diseases for both 
crops and human beings. ” 

Beliefs of CC  

Sceptical  “Climate change, um, I don’t feel it is so obvious. The news always talks about how 
to address global warming, climate change, but it is actually colder this winter. 
Pollution is a more severe environmental problem. During winter, the sky is covered 
by smog every day.” 

“Talk about climate change, the word so called ‘global warming’ comes to my mind, 
because it is hyped up, um, very, very much in recent years. It is always said, um, 
almost every year, the extreme weather event we have now, is once in a hundred year 
or thousand years. I feel, um, I don’t know it is because the recent news is more 
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accurate, or the previous news is less sensitive. So, I am not sure, the climate now is 
significant different from before or not, or just because many people said so…” 

“Er… I’ve heard of global warming, but I am not sure, I have not obviously felt it.”  

Credible  Eric: “It is my personal experience. In my experience, I have felt that the winter 
temperature in my hometown is higher than before. When I came back home for spring 
festival a few years ago, I was so cold that, um, I felt very cold.”  

“Yes, it is happening. Everyone knows the weather is very different from the old days, 
and our old ways of predict weather doesn’t work anymore.” 

Wariness: “When I notice that temperature is rising, I believe my own eyes.” 

“Since Xi Jinping became the President, I kind of believe climate change… a lot now 
policies and reforms were proposed, such as reform of state-owned enterprises, and 
climate change policies. The reason I’ve noticed those change, is because of the stock 
market. Since those concepts were proposed at the end of last year (end of 2014 to 
early 2015, according to lunar calendar), prices of environmental protection related 
stocks have been rising gradually, that indicates more and more people are willing to 
invest their money on the topic… If it was before, I don’t care (about climate 
change) … it should say that a more reliable political leader, um, who makes you 
believe, or want to believe, what he is doing is right, um, is good for our future, and, 
(laugh), I earn money from buying green stocks, so, I believe climate is changing.”   

This study observed that lack of knowledge about the signs, causes and impacts of climate 
change was common among informants, and the conflation of climate change with other 
environmental problems was also significant. For example, among 26 informants, only 2 of 
them showed comprehensive knowledge of climate change, and only 6 of them could clearly 
identify climate change from other environmental problems, while the remaining informants 
had difficulties in distinguishing climate change from other environmental problems, especially 
smog. The conflation of climate change with other environmental problems was not only 
observed by this study, but also consistently observed by previous studies that carried out in 
UK and US (Kempton 1991; Read et al. 1994; Reynolds et al.2010). However, those studies 
were done several years to more than 10 years ago, which means the information of climate 
change has not been spread well in the past years.  
Generally speaking, informants were sceptical about climate change due to four reasons as 
follows: informant had not noticed the change; informant’s experience was inconsistent with 
his/her knowledge of climate change; informant’s attention was distracted by other more urgent 
issues, such as air pollution; and, too much exaggerated, biased or contradictory framed 
information made people suspicious about climate change. For those who believed in climate 
change, reasons were many, as mentioned in Table 3. The most common reason was that they 
had experienced climate change in their own locations or had heard of climate change in 
somewhere else, whereas the most unexpected answer was that some indirectly connected 
events induced a few informants to believe in climate change. For example, change of a more 
reliable president and the profit from trading green stocks make Smiley believe that climate is 
changing. Finding out the reasons behind individuals’ climate change attitudes has important 
implication for climate change policy making, which indicates that improving people’s 
awareness of climate change is likely to enhance their beliefs about climate change. However, 
as it was mentioned before, informants’ knowledge about climate change might not be 
consistent with their beliefs, therefore, how to improve public awareness of climate change 
without increasing scepticism need to be further discussed.   

4.2. Informants’ concerns and expectations  
Most of the informants said that they have noticed the climate is changing. However, they did 
not say climate change as their concern. There are mainly two explanations for this phenomenon. 
One is that many people in China have some other more urgent problems to worry about. 
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Economic problem is one of them, as some informants “except work and rest, there is no time 
left for this kind of idle thoughts”, or “economic development is the priority, without improving 
in standard of living, there is no time and money for environmental protection”. Pollution is 
another one, especially air pollution, such as smog, which has distracted people’s attention from 
climate change. All of the informants had mentioned that pollution is a severe problem that 
needs to be solved as soon as possible, and some of them even perceived all environmental 
issues as the result of air pollution and which reflect in smog weather. Compared with the 
impacts of climate change, air pollution and smog is a more obvious and visible threat. Many 
informants from the big cities, such as Beijing, Shanghai, and Xi’an, had mentioned that people 
could not go out without masks, and they themselves or other people around them are suffering 
from respiration diseases due to air pollution. Moreover, there are also some other priorities, 
for example, Mongol was upset about the destruction of grassland caused by mining and the 
massive immigration of Han people. In addition, water pollution and constantly exposure of 
food safety events in the media has also attract several informants’ attention.   
Another is that some informants perceived climate change as a distant threat, which affects 
other people, other regions or other generations, therefore, they did not worry about it. There 
are several examples of such: 

“It (climate change) is not so significant yet. When it is become serious, I will be dead 
by then. I won’t see it anyway, why should I worry about it.”  

“That (climate change) is a long process, and, the time for controlling change maybe 
maybe longer than several decades or hundreds years. My worry won’t help improve 
the situation.”  
“Climate change is not obvious in our grassland. Maybe other places, like Beijing, will 
worry about it.”  

As a result, most of the informants expected that something could be done to address some 
social problems or other environmental issues rather than climate change. For example, the 
most mentioned problems that they expected to be solved were economic development, 
reducing pollution, improving air quality, and enhancing food and water security. This 
observation is consistent with a survey done by Shields and Zeng (2011), which found that 
more than half of the informants have rated poverty as the most serious problem in China, while 
less than 20 percentage of the informants have selected environment. Therefore, it is not 
surprising that climate change as one of the environmental problems has not attracted public’s 
attention in China. 

4.3. Perceived responsibility and reported behavioural engagement  
When asked who should be responsible for climate change, all answers are similar, such as 
“everyone is responsible for climate change, we live in the same planet” or “the earth belongs 
to all of us, it is everyone’s duty to protect her”. However, on a contradictory way, all 
informants felt that they are powerless or impotent in dealing with climate change. There are 
several examples, which vividly illustrate this type of thoughts: 

“Little men take care of themselves, that is enough. Let the biggies do their job.” 
“My personal power and energy is limited. I can do very little.” 

“Don’t litter. I always take care of my personal garbage and throw them to the trash 
can. That is all. A small man can only do small things.”   

“I am just nobody, what I can do is driving less, taking buss more, using air conditioner 
less…” 
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“As individual, my responsibility is to abide by the laws, and do what as the above 
people (government) say.” 

As a result, though all informants agreed that everyone is responsible for climate change, they 
perceived that there are little actions they can take. Moreover, most of the informants perceived 
climate change as the same thing as environmental pollution or conflated climate change with 
other environmental problems, which are also observed by other studies (Kempton 1991; Read 
et al. 1994; Reynolds et al. 2010). Therefore, when they were asked about what actions they 
could or did to mitigate climate change, their answers unconsciously shifted to the actions they 
could or did for environmental protection. For example, “…can reduce pollution”, “…is good 
for our environment”, “we can do…to protect the environment”, and “…will improve air 
quality” are frequently used in many informants’ response.  

In addition, almost all informants tended to think that someone else or other parties are more 
obligated to take actions or are more capable of dealing with climate change. According to the 
interviews, a few informants thought that developed countries are more responsible to take 
actions for addressing climate change: 

“Developed countries should take the main responsibility (for climate change), they 
polluted the environment first. Now, with the advanced technologies and developed 
economy, they put their finger on the developing countries and say ‘hey, hey, you are 
destroying our planet, economic growth at the expense of environment is not ok, you 
are responsible to make it right’. I will say, go to hell. Why they don’t make it right first? 
Why they don’t provide developing countries with free green technologies? Where is 
human rights and justice? Ask the poor to wipe their (the rich) ass, shame on them.” 
“Western countries should take actions first. They have money and technology. Poor 
countries’ priority is to make sure their own people has enough food and warm clothes. 
Job, income, houses and cars are more important for us, and more urgent.” 

Some others thought that dealing with climate change is the duty of the government, which 
closely correlates with the thought that individuals are powerless. The informants perceived 
themselves as impotent little folks, correspondingly, the government is the powerful giant, 
political leaders and governmental officers are “somebodies” that are capable of doing 
something. Therefore, the government should play the leading role in addressing climate 
change was the general consensus among all informants, even those who thought that developed 
countries are more responsible and should take actions first. In their opinions, individuals’ lack 
of authority, knowledge, money, and manpower to solve those big problems, such as climate 
change, but the government is capable of doing many things with the support of the whole 
country. In addition, the informants thought that government attention should focus on making 
environmental protection policies, enhancing education of environmental consciousness, 
monitoring and evaluating the implementation of policy, whereas the individuals should abide 
by the laws and rules, and do as the policy requires.  
Generally, the informants considered that individuals are capable of taking following actions to 
protect the environment: reducing use of electricity and other resources; using solar energy; 
taking collective transport instead of driving; consuming eco-friendly products; planting trees; 
do not litter; waste sorting and recycling; reporting illegal factories or events to police and 
environmental authorities. However, though most of the informants mentioned that they have 
taken some of those actions, most of the actions were not taken for addressing climate change, 
but rather due to economic, time-saving, healthy or other environmental reasons: 

 “Yes, I take the bus to work. If I have a car, I would like to drive.” 
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“I usually ride bike to work or take the metro, because I am afraid of being late for 
work. Driving always make me late, unless I get up earlier than usual.” 
“Relatively speaking, I am trying my best in this area (taking actions). Those actions 
are motived both by my environmental attitudes and health awareness.” 
“Sometimes, I take the bus. Because of the odd-even rationing policy, sometimes I 
couldn’t drive when I need go out, so I need to take the bus, metro or taxi. Since taking 
bus is free here, yes, bus is free in several cities in Hebei, so I take the bus.”  

“Solar power policy is spreading very well in my home town, even in the remote villages, 
almost every family use solar power, more than 90%, I think.  There is preferential 
policy for solar power, that is a set of solar generator has 1000 to 2000 Yuan subsidies. 
Compared to coal and firewood, solar power is cheaper, easier, simpler and cleaner.” 

In addition, many of the reported actions that related to address climate change were taken 
under the constraints of regulations and laws or were arranged by the local communities or 
governments, such as installing solar panels, using energy-saving products, planting trees, 
recycling, etc. That is to say, compared with taking proactive actions for addressing climate 
change, the informants prefer a reactive approach more, and tended to have someone else to tell 
or command them what to do. 

 
As was mentioned previously, other quantitative studies found that informants’ socio-
demographic factors (e.g. gender, age, education, income, occupation, etc.) influence people’s 
knowledge, affordability, willingness and sense of agency for addressing climate change. 
During the interview, this study observed some similar results (Figure 8). First of all, none of 
the elderly (50+) informants was willing to take any actions to address climate change. Though 
two of them mentioned that they sometimes took the bus instead of driving but that was because 
of traffic regulations. According to the informants, this is mostly because of lack of a sense of 
agency, such as one of them said “I am too old to worry about it. There isn’t much I can do. Let 
the young people take care of it.” Secondly, all those who refused to take any actions were male 
(except the elderly group), that is consistent with the finding that women are more willing to 
address climate change (Wei et al. 2014). Interestingly, Shields and Zeng (2011) claimed that 
there is a reversed “gender gap” in environmental concerns in China, compared to western 
countries, but which has not been observed in this research. However, it is easily observed that 
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male informants were more “talkative” than female informants, therefore, male informants 
tended to include other irrelevant information (about other environmental, social, and political 
issues) in the conversation. Moreover, higher educated informants listed more actions that they 
could take to address climate change, but their reported actions were not more than others, 
especially actions that required change in lifestyle or standard of living. This is consistent with 
a quantitative study carried out in Australia (Sutton and Tobin 2011), which pointed out that 
education can significantly foster respondents’ pro-environmental attitudes but not necessarily 
bring behavioural engagement. The possible explanation is that, compared with others, high 
educated people need to sacrifice more well-being and quality of life to take pro-environmental 
actions. For example, most of the informants mentioned that they take the bus or metro to work 
because they do not have a car or driving takes longer time, which means that their lifestyles 
actually have not been changed. Whereas, one high educated informant stated that it is not easy 
for people to consume less when they get used to a high quality of life, which means taking 
pro-environmental actions requires the high educated and high income group to sacrifice more 
than the others.    

Furthermore, the inconsistency between informants’ reported behaviours and their expressed 
attitudes toward climate change, is very common among all informants. For example, an 
informant from Nujiang, Yunnan, said that he does not care about climate change at all, but he 
also mentioned that he and more than 90% of the households in his home town use solar power. 
Contrastingly, 04 from Zhuzhou, Hunan, recognized that climate change has significantly 
affected her work and life, but yet is not willing to take any actions. This inconsistency is not 
only observed in this study, but has also been observed and discussed in previous studies carried 
out in China, UK and elsewhere (Lorenzoni, Nicholson-Cole and Whitmarsh 2007; Wei et al. 
2014; Semenza et al. 2008). That is to say, improving public engagement in climate change 
actions should pay attention on how to translate public awareness of climate change into actions 
rather than barely enhancing public learning about climate change.  

4.4. Perceived barriers to individual’s behavioural engagement  
Though, most of the informants agreed that everyone has the responsibility to address climate 
change, there are many identified reasons for taking less actions or none at all. All reasons that 
informants mentioned during the interview are categorized into two areas–individual and 
social–in Table 4, to explain why informants’ expressed attitudes towards climate change are 
inconsistent with their reported behaviour. Individual factors include individual’s personal 
conditions, such as knowledge, values, experience and lifestyles, that hinder individual’s 
engagement in climate change actions, and the social factors contain other external conditions 
that influence individual’s decision making. This categorization is consistent with Tanner’s 
(1999) opinion that individual’s environmental actions are constrained by individual’s internal 
and external conditions.   

According to the informant’s explanation, this research has identified seven individual barriers 
and six social barriers that hinder informants’ behavioural engagement in climate change. The 
classification of the barriers to public engagement in climate change refers to the classification 
used in previous studies (Howell 2011; Lorenzoni, Nicholson-Cole and Whitmarsh 2007; 
Quimby and Angelique 2011; Semenza et al. 2008; Yu et al. 2013). For better understanding, 
Table 4 synthesizes various types of reported barriers, and correspondingly presents some 
concrete examples.  
Table 4 Perceived barriers to public engagement in climate change actions 

Perceived barriers   Examples  

INDIVIDUAL  
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Lack of accountability  
None of my business 
Externalising blame and 
responsibility  

“I don’t care. There is nothing I can do.” 

“Who cares? I don’t grow crops. It doesn’t matter for me.” 

“Regarding carbon emissions, western countries have crazily emitted for two 
hundred years since the industrial revolution. Now they are developed, and 
moving high pollution and high emissions factories to developing countries. 
Now they are aware of the problem, and want developing countries to engage 
in emission reduction, but also refuse free transfer of energy saving 
technologies to developing countries… the developed countries should set an 
example, after all, they are in a dominant position. If all human beings are 
selfish, sooner or later we will all game over.” 

Lack of sense of agency  
Disbelief that individuals are 
important actors in mitigating 
climate change 

“I am too old to do something. That is young people’s work. The other is 
that, you know, farmers are powerless in this kind of national or global 
issue.” 

“Everyone is responsible to do his/her best to reduce his/her own impact on 
climate change. However, Individual’s effort is limited, therefore 
government and international organizations should take charge of it and lead 
the actions” 

“Small folks care about environmental protection in small things, such as 
water or electricity saving, but big things like addressing climate change, 
there is nothing we can do.”  

Lack of knowledge 
About the causes, impacts and 
solutions 
Includes: Confusion; lack of 
experience, understanding and 
awareness; lack of information 

“I don’t know what causes climate change. Once I heard that exhaust from 
air conditioner has little effect on climate change. So, will using less air 
conditioner help mitigate climate change?” 

“I know nothing about it. How can I know what to do?” 

“I only heard of waste water treatment, reduction of emissions and odd-even 
rationing policy, but that has nothing to do with me. I am not an expert or 
factory owner, and I don’t have a car. What else can I do?” 

Lack of sense of trust 
About governments, other 
organizations, and information 
related to exaggeration and 
sensationalism, bias and 
contradictory framings 

“News make me sick. The news always talks about how to address global 
warming, climate change, but it is actually colder this winter.”  

“I don’t agree that individual all make a little effort can save the situation. 
More people take collective transportation will contribute in energy saving 
and alleviating emissions, but this small change couldn’t compare to the 
change in the big scale, such as shut down one fossil-fuel power station.” 

“I am not sure that climate change happens or not, and I think human can 
make little change in climate, natural change is more important. The 
emissions we produced can’t compare to the GHGs emitted from the ocean.”  

“I don’t think these policies and actions would make the environment better 
in the future, though government is working on it. I can feel the environment 
is getting worse, because economic growth is much more rapid than the 
improvement of pollution treatment.” 

Lack of confident 
It is hopeless 
It takes too long 
It is hard/impossible to alter 
the natural process and present 
situation.  
 

“I think we can only mitigate climate change but can never have the blue sky 
and white cloud back. However, reducing emissions will make it less severe, 
better than doing nothing.”  

“Improving environmental conditions and mitigating climate change is time 
consuming, that future I can hardly tell, but I think anything will eventually 
towards death, the same for our planet.” 

“Because climate change is a slow process, and mitigation is also a slow 
process, that why I don’t think we can make it in my lifetime.” 

Lack of sense of urgency 
Perceive climate change as a 
distant threat or as a threat that 

“I feel a little warmer, but it is not obvious. Climate change doesn’t impact 
on my personal life, and little bit warmer doesn’t matter.”  
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is less urgent compared with 
other environmental issues “Mining is the main problem in our region, basically climate change is not 

my concern… I hope something can be done to forbid Han people to 
immigrate to the grassland and prohibit mining.”  

“Smog is more severe. We should pay more attention to it.” 

Lack of motivation  
Related to standard of living, 
inconvenience, and cost 

“I would like to take the bus or walk to work, but sometimes is too cold in 
the morning (to wait at the bus station or walk). But, personally, I pay 
attention to save energy and water, even in a hotel or public area. I notice that 
many people save energy and water when they have to pay for it, but waste 
(water and energy) when it is free. And, sometimes, even when they need to 
pay for it, they still waste resource, because water and electricity is very 
cheap in many places.”  

“Personally, I would like to buy more eco-friendly product when there are 
other alternatives. Of course, it shouldn’t harm my personal interests. If it is 
too expensive or with worse performance, then it is another matter.” 

“If we use less resources per person, it will also help to mitigate climate 
change, but it is hard to change our consumption patterns. We can’t go back 
to the old days without smart phones, computers, nice clothes.” 

SOCIAL  

Lack of political actions 
By local, national and 
international government(s) 
Distrust in governments to 
take responsibility and for 
their actions to be meaningful 

“Climate conference is just a power show, and it never achieves any results.” 

“The problem is that the central government may care about this issue, but 
the local governments don’t care and they try to deceive the superior 
departments. If the government doesn’t want it, they won’t wholehearted 
encourage and support people to do it.” 

“Government and government officers should proactively take actions. If 
they couldn’t do it, how can they encourage others to do it? It is like a 
politician tells the public not to drive, but he has several drivers working for 
himself and his wife and kids. Of course, we won’t listen to him.” 

Lack of legal constraints 
Blame the poor policy 
implementation and the 
insufficient enforcement 

“There aren’t many factories can meet the emission standards. The local 
government don’t want to shut down these factories as it is supposed to be, 
because the local finance relies on them. Shut down means no tax, don’t shut 
down means no improvement in environmental protection.  So the factories 
are closed during the inspection, and then opened again.” 

“When improper deed will be punished, people will behaviour better. 
Morality won’t work without punishment.” 

Lack of actions by business, 
industry and developed 
countries 
Perceive the wealthy and 
powerful ones have not done 
enough to commensurate to 
their status and wealth 

“It will be much easier to persuade 100 people (leaders of the power stations 
and owners of factories) to change than asking one billion individuals to take 
actions.” 

“We couldn’t compare with the developed countries. They are more capable 
in addressing climate change. However, they move heavy polluting 
industries to developing countries and ask them to reduce carbon emissions. 

Social norms and expectations 
Do not want to act different 
from others, or people have 
some other expectations 

“When there are many people do it, others will follow. If most of people 
behave good, only few people do wrong things, they will be ashamed. 
However, the fact is that most of people are polluting the environment in 
various ways. When most of people do things in one way, you do it in the 
other way. Maybe you are doing the right thing, but others will think you are 
unsocial or hypocritical.”   

“I will feel ashamed to wear second hand clothes. People will laugh at me.” 

“If most of your friends and relatives have a car, you have to have one, though 
you may don’t need it and you know it is not good for the environment. 
However, people won’t think ‘you are very environmental friendly’, but 
rather ‘you don’t have a car, because you can’t afford it’. Nowadays, for most 
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of men, having a house and a car has even become the prerequisite for a 
successful proposal.” 

Free-rider effect 
Reluctant to do something 
because no-one else is (at 
individual to international 
level) 

“Though China’s development is turning from environment destruction to 
actively environment improving phase, and individuals are willing to 
contribute our effort, but there are many other developing countries in Africa 
and Asia who may just step into China’s footsteps. Therefore, we don’t know 
how much will they pollute the environment and what policies will those 
countries make. It is hard to depend on us alone to solve the problem.” 

“If everyone does it, I can do it. If not, why shall I?”  

Lack of infrastructure and 
other enabling initiatives  
It is inconvenient or not viable 
to do the right thing 

“When living standard is improved, we couldn’t give up using these 
products, such as air conditioner and fridge, but we can decide to choose 
greener products. However, many times we don’t have other choices.” 

“I’d like to buy electric or hybrid car, but where are the charging piles?” 

“New energy vehicles are not good. I won’t recommend that. The technology 
is not mature. The battery works ok in the first year, then it gets worse and 
worse. Soon you need change battery or  use  gasoline instead.” 

Interestingly, this thesis found that the barriers to public engagement in climate change actions 
perceived by the informants from China at the moment do not differ much from that of UK in 
10 years ago (Lorenzoni et al. 2007), but the informants of this research showed a much stronger 
lack of sense of agency. However, this research has not observed one barrier that found in the 
previous study, that is the strong belief in technology. Contradictory, a few informants of this 
research believed that technology development has both positive and negative impacts on 
environment, which can find some new solutions to cope with climate change, but also probably 
exacerbate climate change. In addition, there is also a new barrier reported by the Chinese 
informants, which was not found in UK. That is six out of 26 informants simply perceived that 
climate change has nothing to do with them, therefore they do not take actions. The similarity 
of barriers between informants from different countries in different times indicates that ways 
for enhancing public engagement may also work universally.  

4.5. Climate change communication  
Looking at the barriers to public engagement with climate change presented in Table 4, we can 
say that most of the barriers are caused by lack of awareness, i.e. the informants have 
insufficient or incorrect knowledge about climate change. Though, it is known that 
environmental awareness does not mean pro-environmental behaviour (Diekmann and 
Preisendorfer 1998). However, previous studies carried out in China proved that climate change 
awareness has significant influence on people’s willingness to take actions (Kibue et al. 2015; 
Qin et al.2010; Yu et al. 2013). Therefore, improving public awareness of climate change 
through better communication is likely to remove some barriers to public engagement.  
However, all the informants stated that climate change is barely talked about in China. For 
example, most of them said that they only occasionally heard the words “global warming” and 
“climate change” from TV news, and a few of them mentioned that they sometimes find similar 
words in other channels, such as newspaper, school, official reports. As for more detailed 
information about climate change, most of the answers are focused on internet, such as: “um, I 
think I have seen it from internet”, “I find it from internet”, “some similar topics can be found 
in some forums”, “some people discuss it on their blogs” and “I can find some relevant 
international news online”. However, they also realized that the information from internet may 
be untrustworthy due to the numerous exaggerated, sensational, biased and contradictory 
framed information of climate change. In addition, most informants mentioned that they had 
almost never discussed climate change topics with anyone in their everyday life, because they 
knew little about this topic and they did not think others around them knew more. 
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 According to the interviews, the channels that the informants prefer to receive climate change 
information are very diversified, and the perceived trustworthy channels are as follows: formal 
education, public service announcements and posters in public spaces (e.g. metro station, bus 
station, plaza), TV news, official reports and publicity, speech and actions of local 
governmental leaders and climate change experts, and information from WeChat official 
accounts. Among all those channels, most of the informants believed that education is the best 
way to shape public behaviour, especially childhood education is considered to be the most 
effective way. Whereas some of them mentioned that announcements and posters in public 
spaces can deliver messages to a great number of people, and if only a small percentage of them 
change their behaviour, it will make a big difference. In addition, the latest China’s Policies 
and Actions on Climate Change (CPACC) annual report (NDRC 2015) also mentioned the 
practice of providing climate change information and achieving low-carbon development 
through WeChat, microblog and other network platforms. However, only a few informants 
mentioned that they had obtained some climate change information from school and TV news, 
while other channels that they trust had barely released any relevant information. On WeChat 
for example, there are altogether 15 official accounts about climate change that registered by 
individuals or organizations (searched by word “气候变化/climate change” on WeChat, 2016-
04-19), but none of them has updated more than 10 posts, and some of them has not yet posted 
any information at all. 
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5. Addressing future public participation in China  
Public participation, as one of the key objectives of China’s policy and actions for addressing 
climate change, has been frequently mentioned in the previous national climate change plans 
and the annual reports thereof (NDRC 2014; NDRC 2015; SCIO 2008; SCIO 2011). Moreover, 
improving public participation in the context of China’s climate change plan, is defined as 
enhancing public awareness of climate change and improving public participation in activities 
rather than public participation in policy-making (SCIO 2008). The instruction given by 
CPAACC (SCIO 2008) is “through more publicity, education and training based on modern 
information dissemination technologies to encourage public participation”, without specifying 
the content of the publicity, education and training. Zhou et al. (2014b) pointed out that 
awareness of climate change has been increasing within the Chinese public in the recent years 
due to the information provided by the government, media and non-governmental organizations 
(NGOs). However, this research observed that low awareness of climate change has become 
one of the biggest barriers for the informants to participate in addressing climate change. 
Though, the link between public awareness of climate change and public engagement is proved 
to be weak, it is impossible to achieve the participation of the whole society without being 
aware of the existence, causes, impacts and solutions of climate change (Diekmann and 
Preisendorfer 1998; Yu et al. 2013). Therefore, improving public awareness of climate change 
is crucial to public engagement.  

However, how to effectively communicate climate change with the public is also crucial. From 
psychological perspective, Jones, Hine and Marks (2016) pointed out that perceived distance 
of climate change hinders public engagement with climate change, and thus conclude that better 
climate change communication is necessary. According to the interviews, this thesis finds out 
that many informants perceive climate change as a distant threat (occurs in the future, harms 
somewhere else, or impacts on someone else), or a threat that is less urgent than other social, 
economic or environmental problems, which therefore becomes a barrier to their behavioural 
engagement (Table 4). In addition, some informants are unwilling to take actions, because the 
“global scale” climate change make they perceive themselves as impotent small folks and 
addressing climate change as an impossible task (Table 4). As a result, public engagement 
might be improved by framing climate change as a present, local and personal risk (link to local 
climate change observations, personal experience, and personal interest), and emphasizing 
individuals’ capability and the importance of their “small” actions by concrete examples (e.g. 
turning of lights, taking collective transport, greener diet, planting a tree, shopping less). A 
similar suggestion is also provided by previous studies carried out in other countries outside 
China, which indicated that finding the suitable ways to frame climate change can overcome 
some of the barriers to public engagement (Jones et al. 2016; Morton et al. 2011; van der Linden 
et al. 2015). However, “suitable” climate change messages should be communicated differently 
according to different audiences. For example, for most people, a poster with climate change 
image on it is much more attractive and much easier to be understood than a scientific article 
that has abundant reliable climate change information on it. Moreover, many informants have 
mentioned their limited accessibility to climate change information, especially lack of climate 
change information from their preferable and reliable information sources. Furthermore, 
receiving information once or twice will not continuously contribute to behaviour change 
(Jones, Hine and Marks 2016), however, repetition beyond a moderate level will generate a 
“wear-out” effect (Chen et al. 2014). Therefore, improving public engagement with climate 
change in China is likely to be achieved by better climate change communication through 
optimizing the contents of climate change messages, diversifying the message delivery 
pipelines, and reasonable repetition and constant updates of new information.   
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Though change in public awareness has significant influence on people’s willingness to take 
actions, people’s awareness of climate change and pro environmental attitudes may not translate 
into actions (Diekmann and Preisendorfer 1998; Kibue et al. 2015; Qin et al.2010; Yu et al. 
2013). Therefore, in addition to improving public awareness of climate change, it is necessary 
to consider other possible measures for overcoming the barriers to public engagement. As was 
mentioned in previous chapter, various motivations behind their pro-environmental actions 
were reported by the informants. 

From a psychological perspective, previous studies pointed out that people are more likely to 
take pro-environmental actions if they are aware of what they may gain instead of what they 
will lose (Hurlstone, Lewandowsky, Newell and Sewell 2014; van der Linden, Maibach and 
Leiserowitz 2015). As a result, public engagement with climate change can be encouraged by 
framing what can people gain from their actions, such as saving money, saving time, convenient, 
and health that mentioned in the above examples. 

Contrastingly, there are also people who want to take actions but they can not due to lack of 
infrastructure and other enabling initiatives (examples seen Table 4). If there are pro-
environmental alternatives available, people are likely to adopt those practices, as long as those 
practices do not harm their interest. For example, Kibue et al. (2015) proved that farmers are 
willing to adopt sustainable farming practices to reduce their impacts on climate change as long 
as it will not compromise crop yields. Therefore, public engagement can also be improved by 
enhancing the construction of necessary infrastructure and offering the public with greener 
alternatives to replace the traditional ones.  

In addition, some social norms or herd behaviour influence people’s decision-making, which 
makes people do not want to act differently from others. Some example in Table 4 illustrate 
that people know that there are some actions they should take but they do not want to, because 
they do not want to act differently from others. Previous studies also found that people tend 
adjust their own behaviour according to the group norm, which means establishment of a norm 
of pro-environmental action within a community can increase public engagement with climate 
change (Barr et al. 2011; Corner and Randall 2011; Emmert et al. 2010; Thoyre 2011). 
Therefore, it is likely to achieve better public engagement with climate change in China by 
creating new pro-environmental social norms.  
However, how to create new social norms needs to be discussed further. Some of the norms can 
be easily accepted by the public, such as “we should use solar cooker, because it is cleaner than 
coal stove”; “it is normal to turn off the light when you leave the room”; “to save resources, we 
should avoid using disposable products”; “it is more environmental friendly to buy electric cars 
than fossil fuel vehicles”, etc. Therefore, local governments, NGOs, educational institutions, 
the media, other organizations and communities may create such new norms by enhancing 
publicity and education, and organizing relevant activities. For example, many informants 
mentioned that they have received cloth shopping bags from the community, with printed short 
sentences or nice pictures that say not to use plastic/paper bags and promote low carbon lifestyle 
and consumer behaviour. Meanwhile, most of them said that they try to use these shopping bags 
in most cases, and those bags also remind them to avoid using other disposable products. 
However, if new norms threaten the old ones, it will be much more difficult to achieve 
behaviour change. For example, using many lights to create a cosy atmosphere in the house is 
a standard behaviour for the Norwegians, which has not improved until now (Emmert et al. 
2010; Wilhite et al. 1996). Similarly, many informants think that having a car is a symbol for 
higher social status, while using second hand things indicates poverty, which seems not easily 
changed in a short time. If it is the latter case, laws and regulations will prove more efficient 
than moral obligations. For example, most of the informants mentioned that the odd-even 
rationing policy and the car licence quota policy has greatly limited the growth of car ownership 
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in China. That is to say, the Chinese government can develop appropriate laws and regulations 
to force people to take pro-environmental actions, and which will gradually become accepted 
social norms. In addition, the latest CPACC annual report (NDRC 2015) pointed out that further 
improvement is needed in terms of implementation of laws and regulations. Therefore, besides 
the development of laws and regulations, effective performance monitoring and evaluation is 
also required.  
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6. Conclusion  
A lack of public awareness of and public engagement in climate change are the common 
problems worldwide. As a result, many studies explore the public perceptions of climate change 
and people’s willingness to take pro-environmental actions, and thereby provide scientific basis 
for how to improve public engagement to combat climate change.  

Through literature review, this thesis has explained the periodicity of climate change, the 
abnormal climate change pattern in the past hundred years, as well as the causes and 
consequences of climate change. Moreover, previous studies also pointed out that the abnormal 
climate change since the industrial revolution is mainly caused by anthropogenic activities, and 
the impacts of climate change do not only endanger ecological balance, but also harm the 
development of the society and economy. With climate change in China as an example, 
previous studies proved that China has experienced severe climate change in the past a few 
decades. Visuals of climate change projection in 2030s illustrated that climate change in China 
is likely to exceed the global average. Accordingly, this thesis summarizes China’s policies and 
actions for addressing climate change, and the achievements thereof, thereby revealing the 
existing problems and difficulties of China’s climate change policies, as well as the necessity 
of improving public engagement with climate change.  

However, though public perceptions of climate change are intensively studied through 
quantitative methods, there is a need for deeper understanding of public’s climate change 
attitudes and behaviour. Therefore, a qualitative interview among 26 informants was carried 
out through China’s biggest social media – Tencent QQ. The questions explored how 
informants perceive climate change in China and identified what are the barriers to their 
engagement with climate change actions.  

The interview results reveal that most informants have a certain degree of misunderstanding, 
confusion and uncertainty about climate change, and informants’ expressed climate change 
attitudes are very inconsistent with their reported behaviour. In addition, most of the informants 
mentioned some symptoms of local climate change, though they may not perceive it as an 
urgent threat. Moreover, this thesis identifies seven individual barriers: lack of accountability; 
lack of sense of agency; lack of knowledge; lack of trust; lack of confident; lack of sense of 
urgency; and lack of motivation,  and six social barriers: lack of political actions; lack of legal 
constraints; lack of actions by business, industry and developed countries; social norms and 
expectations; free-rider effect; lack of infrastructure and enabling initiatives, that hinder 
informants’ behavioural engagement in climate change. Furthermore, most informants stated 
that climate change communication needs to be improved in China, and discussed what 
channels they prefer to receive climate change information. 
Accordingly, this thesis proposes suggestions in five areas for enhancing public engagement 
with climate change. First of all, public engagement can be improved by increasing public 
awareness of climate change through better communication, such as optimizing the content of 
climate change messages and the way of communication, diversifying the message delivery 
pipelines, reasonable repetition and constant updates of new information.  Secondly, for people 
who perceive taking climate change actions as losses, framing what can people gain from their 
engagement in pro-environmental actions can motivate people’s behaviour. Thirdly, 
strengthening infrastructure construction and providing the public with pro-environmental 
alternatives will enable people to participate more in addressing climate change. Moreover, 
people are social beings, so leveraging social norms can make people change their behaviour. 
Last but not least, when the required behaviours conflict with the traditional norms and 
expectations, development of appropriate laws and regulations will be more efficient than moral 
obligations.  
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Appendix 1. Interview guide 
1. When talk about climate change, what words come to your mind and how those words 

relate to climate change? 
2. Have you ever thought or talked about climate change, before this conversation? If so, 

what is your concerns and why do you care about it? 
3. Do you believe climate change is happening in China? If so, why and how it is 

happening? When did it start? Which areas are affected? If not, why you do not believe 
climate change? 

4. Please tell me some concrete examples of climate change that you have ever 
experienced or heard in the past a few decades. 

5. In the coming 15 to 20 years, how do you think climate will change in different regions 
of China (or this region)? 

6. What consequences do you think climate change can result in?  
7. Overall, is climate change a good thing or a bad thing? Why? 
8. Has climate change affected you personally? If so, how? If not yet, will it affect you in 

the future and in which way? 
9. Which actors do you think should be responsible for tackling climate change? What is 

there responsibilities? 
10. Do you think that individuals can play a role in tackling climate change? If so, in what 

respect, can you give some examples? If not, why do you think so? 
11. What actions do you take in your daily life to reduce your impacts on climate change or 

mitigate climate change? And, what motivate you to take these actions? 
12.  Do you know any climate policies and countermeasures in response to climate change? 

If so, how you learn about it? How do these policies work? 
13.  Why do you think it is necessary/ unnecessary for the public to understand these 

national or international climate policies and strategies?   
14. What do you think about the future with regard to climate change adaptation and 

mitigation? Why do you think we will succeed or fail?  
15. Have you heard of climate change prior to the interview? From which channels? Which 

actors do you think is more trustworthy in communicating on climate change? Why? 
16. Do you have any other thoughts about climate change? 
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Appendix 2. Visualize China’s climate change in the 2030s 
ArcGIS maps are produced to visualize how climate is likely to change in China in the near 
future 2030s, based on 10 bioclimatic variables (BIO1, BIO8, BIO9…, BIO19) derived from 
climate modelling according to Representative Concentration Pathway 4.5 (RCP 4.5). There 
are four RCPs scenarios that present the wide range of possible changes in future anthropogenic 
GHG emissions (IPCC 2013, P.1045-1047). RCP 2.6 assumes that global annual GHG 
emissions will peak between 2010-2020 and decline thereafter, whereas emissions in RCP 4.5 
and RCP 6 will peak around 2040 and 2080, respectively, and in RCP 8.5 will continue rise 
beyond 2100 (Meinshausen et al. 2011). However, RCP 2.6 is too optimistic according to the 
present emission growing trend, and RCP 6 and RCP 8.5 are too pessimistic, therefore a large 
number of published scenarios are modeled at RCP 4.5 level (Moss et al., 2007). Besides, the 
pledge of peaking carbon emissions around 2030 or earlier by the biggest GHG emitter – China 
makes RCP 4.5 an even more suitable emission scenario for visualizing the near future climate 
change (NDRC 2015). Based on these bioclimatic variables, a series of visuals are produced to 
describe temperature and precipitation change in annual and seasonal time scales, as well as 
depict China’s exposure to climate change in municipal level. 

Data source 
Future climate modelling data (2030s): download from CCAFS (http://www.ccafs-
climate.org), File Set → Empirical/Statistical Downscaling → Delta Method IPCC AR5, then 
select the options on the left side, Extent is “Global”, Format is “ESRI-Grid”, Period is “2030s”, 
Variables is “Bioclimatics”, Resolution is “2.5 minutes”, then click “search”. Enter my email 
address and other information as the webpage requires to generate download link in the new 
tab, then download the file that start with “cccma” and include “rcp4.5” in the middle of the 
file name, which means those data are all from Canadian Centre for Climate Modelling and 
Analysis, that based on RCP 4.5. This file includes 19 bioclimatic variables that created by the 
same institution with the same method and under the same climate model, thus avoids the error 
or bias that may be caused by integrating data from sources. 

Current climate data (~1950-2000): WorldClima (http://www.worldclim.org/current), under 
ESRI grids→ 2.5  arc-minutes, select file “Bioclim” to download. Though data under 30 arc-
seconds category has the highest resolution, the files are too big and such high resolution is not 
necessary for visualizing climate change in the national scale. 

China’s administrative boundaries, land use and rivers data: download from GADM 
(http://www.gadm.org), and China Data Center (http://chinadatacenter.org). 

Mapping procedure  
1. Visuals for individual climate variable 

Select the following data from downloaded datasets for both current and 2030s periods, do the 
same procedure for each climate variables as the 5 steps (1 to 5) below to create both attribute 
tables, maps, as well as KML files. 
BIO1 = Annual Mean Temperature 

BIO8 = Mean Temperature of Wettest Quarter 

BIO9 = Mean Temperature of Driest Quarter 

BIO10 = Mean Temperature of Warmest Quarter 

BIO11 = Mean Temperature of Coldest Quarter 

BIO12 = Annual Precipitation 

BIO16 = Precipitation of Wettest Quarter 

BIO17 = Precipitation of Driest Quarter 

BIO18 = Precipitation of Warmest Quarter 

BIO19 = Precipitation of Coldest Quarter 
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Take annual precipitation data as an example. Open ArcMap and import raster climate data by 
Add Data, add annual precipitation data “BIO12” under both time periods 1950-2000, and 
2030s, then create a new layer to visual global annual precipitation change between current and 
2030s, and derive a table of China’s precipitation change from the new created layer.  

• 1) Spatial Analyst Tools → Map Algebra→ Raster Calculator, select “prec_2030s”-
“prec_current”, thus to create a new layer for global annual precipitation change. 

• 2) Spatial Analyst Tools → Zonal statistic as table, select China’s administrative 
boundaries data “CHN_adm2.shp” as input raster or feature zone data, zone field is 
“NAME_2”, select the global precipitation change layer as input value raster, name the 
output table and then select “MEAN” as statistics type, then create a table. 

Since “NAME_2” refers to the names of each municipality in China, thus create a table that 
shows each municipality´s annual precipitation changes for 2030s, compared with 1950-2000. 
After that, Join the table with China’s administrative area and create map. 

• 3) Add data “CHN_adm2.shp”, right click on the layer→Joins and Relates→ Join Data, 
select the field in this layer that the join will be based on “NAME_2”, and select the 
precipitation change table to join to this layer, and create an annual precipitation change 
visual for China. 

• 4) Change the Symbology in the Properties to get a better representation of the map and 
insert Title, North arrow, and Legend. Find “Export Map” under “File” to save the map, 
then save the ArcMap document. 

Thereafter follow the procedure below to create KML files for each map and visual them on 
Goole Earth. 

• 5) Conversion tools→ To KML→ Map to KML, select the individual ArcMap 
documents for all variables, name and locate the output file, and save the KML file.  

2. Visuals for combined climate variables 
This thesis combines the values of different variable categories into one to visualize a 
combination of different variables in one figure.  
Take annual temperature and precipitation change for example: 

• 6) Add data “CHN_adm2.shp”, right click on the layer→Joins and Relates→ Join Data, 
select the field in this layer that the join will be based on “NAME_2”, and select the 
precipitation and temperature change tables to join to this layer individually. Then, 
Open Attribute Table → table options → Add Field→ name the field 
“exposure_index”→ click on the new field → Field Calculator, thus calculate the new 
field by following formula (X is annual precipitation and Y is annual mean temperature. 
This thesis determines that the exposure to climate change is 0 when both precipitation 
and temperature change is 0, and it is 1 when the change of both climate variables reach 
the maximum value. Therefore, exposure level to climate change increases no matter 
increase or decrease of any variable, thus absolute value is used in the formula and minX 
or minY is default to 0.  

Zi= ((|Xi|- 0)/(max|X|- 0) + (|Yi|- 0)/(max|Y|- 0))/2 =(|Xi|/max|X| + |Yi|/max|Y|)/2 

• 7) Do step 4) and select “exposure_index” in the Value under Fields to visualize the 
exposure to climate change, which derived from both annual temperature and 
precipitation change data. 
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3. Complementary visual 

Land use and rivers data can complement to the analysis of China’s near future climate and 
potential climate risks, therefore add China’s land use data “landuse.shp” in ArcMap and do 
the following procedure to visual the land use and rivers in Chinese territory. 

• 13) Conversion tools→ To Raster→ Polygon to Raster, select the select “landuse” layer 
as the input features, value field is “LANDUSE”, name and locate the output file, and 
create a raster layer.  

• 14) Uncheck the land use polygon layer and add data “mjr_riv.shp” and “rivers.shp”, 
then a combination of three layers that visuals the land use and rivers distribute will be 
shown. Then do the step 4 to create a complementary map.  

Mapping techniques 
Sequential and diverging colour schemes are used to visual the climate change since it is based 
on quantitative climate data (Stone, 2006; Few, 2009). While sequential colours are used to 
show the quantitative differences of climate change, the diverging colours are used to highlight 
the changes are significant positive or negative, using the contrasting colours in two opposite 
directions can draw attentions (Few, 2009). The maps use darker colours to highlight the 
changes with higher values and the information that requires greater attention, such as dark blue 
for highest precipitation change, dark purple for highest exposure level, and dark red for highest 
temperature, while soft and natural colours for displaying most information, e.g. light green, 
light blue and yellow colours in the maps (Few, 2008; Stone, 2006).  
In addition, these maps use the same interval scales for the same climate variables and same 
colours for the same value ranges to avoid confusion while look at the maps together (Few, 
2005). Take precipitation change for example, its legend categories are divided by interval 
50mm apart from -30 – 30 mm, and the same category has the same colour in different 
precipitation maps. For the maps that only has 2D data, such as temperature or precipitation, it 
is better to avoid using 3D representations to limit the misunderstanding of the values that may 
cause by the 3D effect (Few, 2004).  

While look at the content of the maps apart from the map design, other natural hazards data 
such as storm frequencies, drought severity, flood potentials etc. may help a lot in describing 
climate related risks in the near future, and helps the municipal policymaker to produce 
mitigation policies for individual municipality. However, such information is not included in 
the chapter due to time limit and data deficient.  
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Appendix 3. Land use and rivers of China 

	

Land use and rivers of China

Land use and rivers
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