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Abstract 
To broaden our understanding of global climate change (GCC), this article presents results from an ongoing 
longitudinal research project that investigates public GCC risk perceptions in nine countries focusing on 
different perceptions important in policy formulation. A key goal of the study is to understand which nations 
express similar or different viewpoints with respect to explanatory factors such as threat perceptions, hazard 
experience, socio-demographics, knowledge of climate change, and other factors found in the environmental 
hazards literature. Despite many variances in GCC perceptions among the surveyed national populations, the 
analysis shows that some differences are marginal, while others allow the grouping of countries based on 
different perception factors. Survey results reveal a high degree of uncertainty with regards to climate change 
dimensions including risk, science, knowledge, and policy approaches to mitigate GCC. 

Keywords: public perceptions, global climate change, international survey, country comparison, public policy 
support and behavior 

1. Introduction 
The Intergovernmental Panel on Climate Change’s (IPCC) first working group concluded in its 2013 assessment 
report with 95% certainty that human behavior is the principal factor for rapid global climate change (GCC) 
recorded over the past decades (IPCC, 2013). Despite scientific consensus, public perceptions of climate change 
have shown widespread responses, high levels of uncertainty, and variation among various cultural groups. This 
variation is not well understood with regard to the level of differences and causes. Kahan et al. (2011) argued 
that understanding public perceptions of climate change risk requires knowledge of social values, place, or 
cultural characteristics, among other social values.  

Previous research has focused on GCC impacts and the underlying science, failing to account for local impacts 
residents face and often perpetuating the idea that “global” changes affect “other” places (Moser 2006). 
Wardekker (2004) pointed out that communication efforts relevant to GCC do not acknowledge the importance 
of risk perceptions, specifically asking how science converges with uncertainties, moral dilemmas, the meaning 
of risk, as well as various other cultural explanations. These findings highlight the need to improve our 
understanding of public climate change perceptions. Unlike natural disasters, the concepts and knowledge of 
GCC impacts are relatively new. How people perceive climate change threats and the factors that explain these 
perceptions may be quite different than other natural hazards found in the environmental and social science 
literature due to differences that characterize GCC hazards (Burton, Kates, & White 1978; Slovic, 2010). The 
nature of the GCC hazard is also different from other natural hazards. While there is general agreement that the 
causes of GCC are anthropomorphic, it is uncertain when and how GCC will manifest itself, for example, into 
drought or abundant rain and flooding.  

To develop effective policies for climate change mitigation and adaptation, it is paramount to understand how the 
public perceives these threats and to identify the underlying factors (Moser, 2010), but little data exist on how 
the causes of public risk perceptions; spatiotemporal hazards; and our ability and willingness to mitigate or adapt 
to GCC through behavioral changes and policy support (Leiserowitz, 2010; Schneider, Rosencranz, Mastrandrea, 
& Kuntz-Duriseti, 2010). To broaden our understanding of public perceptions and attitudes of GCC, this paper 
reports results from an ongoing longitudinal research project in nine countries, focusing on various dimensions 
of public GCC risk perceptions. One objective is to gain knowledge of the extent to which nations express 
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similar or different viewpoints and perceptions with respect to climate change risk factors. Besides national and 
cultural differences, personal experience of the hazard has been suggested as an explanatory factor. We have 
ample evidence that perceptions of natural hazards vary based on the characteristics of the hazard, e.g., in 
catastrophic versus non-catastrophic threats, long term versus sudden, illustrated by droughts versus tornadoes. 
Much of this work was reported by Paul Slovic (2010). Perceptions can also change over time (Tate et al. 2003), 
e.g., recent studies show increased concern over nuclear power plants following the Fukushima nuclear accent in 
Japan (Mah et al., 2014; Kim et al., 2014) Lastly, risk perceptions vary by the nature of the hazard in terms of 
consequences, level of uncertainty, whether the hazard is voluntary, known or unknown, and dread, among other 
heuristics (Slovic, 2010). This paper contributes the rich and robust history of hazards research and societal 
response to natural disaster threats in the social sciences (Barrows, 1923; White, 1974; Mitchell, 1990; Cutter, 
Mitchell, & Scott, 2000) by addressing and explaining a broad array of perceived threats from GCC in nine 
nations.  

1.1 Study Sites 

Nine countries were selected for the study. These countries are relevant to the global efforts of mitigating and 
adapting to GCC. The United States (US) is an obvious choice, as it a) is a Superpower, b) is the richest country 
in the world, and c) has the second highest GHG emissions (World Bank, 2014a). In addition, a significant 
national political debate over GCC still is ongoing. The participation of the U.S. in global treaties to lower GHG 
emissions is crucial to successfully adapt to GCC. Major natural disasters in the U.S. have been linked to climate 
change in the media, and the little research on climate change perceptions that has been published originates in 
the US. Therefore, the results and findings of this paper can be compared to earlier studies for validation 
purposes. 

Despite its level of economic development, Mexico (MEX) is still characterized as a developing country, has 
experienced coastal storms, and has a strong policy interest in sustainability practices. It was therefore selected 
as one of the nine countries for this study. Canada (CAN) was chosen because of its existing policies to reduce 
GCC. Moreover, three of CAN’s major cities are ranked in the top ten cities of the world on the urban resiliency 
rating system demonstrating the potential for effective adaptation (Barkham, 2014). Japan (JP) was selected, 
because it is an island state and an important economic leader in the region. Additionally, Japan has much 
experience with ocean tsunamis and storm surges and may be especially sensitive to climate change impacts due 
to the location of its nuclear power plants. Brazil (BRA) plays a leading role in South America with the largest 
economy of the continent (World Bank, 2014b). The Amazon, one of the largest ecosystems on Earth, makes 
BRA extremely vulnerable to GCC impacts (Malhi et al., 2008). Germany (GER) was selected because if its 
significant leadership role in the European Union (EU) and consistently strong support for international action on 
climate change. Furthermore, GER was less affected from the recent economic downturn compared to other EU 
countries and will probably have larger political capital in future years to impact climate change policy (Hill, 
2011). In comparison, Spain (ESP) was heavily impacted by the worldwide economic downturn and 
consequently has considerably reduced its financial commitments to renewable energy to offset these impacts 
(Pew Research Center, 2010). Nevertheless, successful adaptation to sea level rise and extreme flooding events 
will be key to ESP’s future, as ESP has an extensive shoreline and a tourism sector.  

The Netherlands (NET) play a leadership role in implementing design interventions and adaptation policies, as 
evidenced by the country’s ability to successfully cope with storm surges and sea level rise. However, its 
strategies will be tested when sea levels rise as anticipated, because about 30 percent of the NET is below sea 
level. Finally, the United Kingdom (UK) was selected for this study, as it plays a key role in international policy 
support for climate change mitigation, but also may have internal differences on national policies toward the 
issue. Certainly, this study can be expanded to other countries, which is part of ongoing research, as well as 
conducing repeat studies over time to investigate longitudinal changes in perceptions and their causes. For 
example, the authors are currently examining changes in GCC perceptions in Japan as a result of the Fukushima 
nuclear disaster. At this juncture, however, the paper provides important findings on national public risk 
perceptions and their role in GCC policy preferences. 

1.2 Public Risk Perception Research 

Early risk perception studies include the book “The Environment as Hazard” by Burton, Kates and White (1978). 
Geographical research that initially focused on examining human behavior in the face of natural hazards has 
influenced the more recent fields of sustainability, vulnerability analysis, and human-environment coupled 
systems research. For instance, Short (1984) and Douglas and Wildavsky (1983) found that risk acceptance and 
perceptions are embedded in cultural and social contexts, i.e. friends, family, coworkers, and respected public 
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officials are responsible for transmitting many of the social influences affecting an individual’s response to 
hazards.  

The field has since added work on responses to technological hazards as well (Bowonder, Kasperson, & 
Kasperson, 1985; Flynn et al., 1995). In psychology, the work by Paul Slovic (2000) has coined the field of 
human response to both natural and technological hazards and disasters. Some influential findings on risk 
perceptions emerged from interdisciplinary research on siting a proposed high-level nuclear waste repository that 
included consideration of the social amplification of risk concept (Kasperson et al., 1988), public trust factors 
(Pijawka & Mushkatel, 1991), and the role of scientific uncertainty. Recent studies also highlight the importance 
of emotions for the decision-making process (Paton, 2008; NRC, 2010). 

Over the past 20 years, our knowledge on public perception of GCC has grown extensively, particularly for the 
US. (Leiserowitz, Maibach, & Roser-Renouf, 2010; Whitmarsh, Seyfang, & O’Neill, 2011; Fischer et al., 2012; 
Jin & Shriar, 2013; Hagen & Pijawka, 2015). These studies inform us that risk perceptions have a significant 
impact on people’s behavior and need to be considered when developing and implementing GCC policies 
(Kahan, 2012; Akerlof, Maibach, Fitzgerald, Cedeno, & Neuman, 2013). Overall, existing GCC surveys show 
that the public in the US generally acknowledges the existence of anthropogenic GCC and is highly concerned 
(Dessai et al., 2004; DEFRA, 2007; Ockwell, Whitmarsh, & O’Neill, 2009). Yet, the level of public engagement 
is low and pro-environmental behavior (i.e. support for renewable energy) is even less common (Whitmarsh, 
2009; Moloney & Strengers, 2014). For example, few people go beyond advancing domestic energy 
conservation and even less commit to behavioral changes.  

Despite the broad scientific consensus on the reality, risks, and causes of GCC, widespread dissent exists among 
the public with regard to GCC. Research found that the role of trust is critical in perceived risks of climate 
change, and this factor has to be addressed (Slovic, 2000). The lack of public consensus on GCC risks may result 
from distrust in the scientific information, lack of understanding, or distrust in the sources of the scientific 
information.  

The way the public thinks about the nature of GCC may result in misinterpretations of the GCC facts as shown 
by Weber and Stern (2011). Misconceptions, such as the belief that greenhouse gas (GHG) emissions are a type 
of air pollution, result in public support for the wrong policies (Prinn, Reilly, Sarofim, Wang, & Felzer, 2005). 
The considerable gap between expert assessments and lay understanding is exemplified in the current IPCC 
report (2014) and other reports and publications (Thomas, Melillo, & Peterson, 2009; Hagen et al., 2016) that 
focus specifically on GCC impacts in the US. 

More recent studies found that insufficient knowledge and the lay public’s inability to assess technical 
information does not explain differences between the public’s and the scientists’ level of concern. These studies 
acknowledge that, while public GCC science understanding requires improvement, illiteracy is not the issue. 
Instead, the reason that communication programs fail is the lack of acknowledgement of individual positions on 
climate change due to varying values and cultural worldviews (Kahan et al., 2011). Little research has explored 
these values and worldviews and how they impact people’s risk perceptions and their support for climate change 
policies. Increasing our understanding of public risk perceptions would point out key areas that communication 
programs could leverage to enhance the effectiveness of information dissemination. This study aims at building 
this understanding by testing the level of public acceptance and support of various GCC adaptation and 
mitigation strategies in nine countries. 

2. Method 
2.1 Sampling 

Reliability was a key consideration in the study design. It was important to select countries that are relevant to 
the global efforts of mitigating and adapting to GCC and to establish validity and authenticity within the 
surveyed population samples. Household respondent data was needed for age, income, gender, and level of 
education; these samples had to represent each of the regions in the national data set and all social groups in each 
country. As the surveys were based on Internet panels, this was not assured from countries in Africa, which is 
why they were excluded. This is an acknowledged shortfall of this research, which will be addressed in an 
ongoing longitudinal multi-year initiative. Household were selected randomly within the parameters of 
socio-economic variables and computer ownership. We sampled 7,327 households overall, with each country’s 
sample size large enough to scientifically and adequately generalize to the larger population with a 95 percent 
confidence level and a ± 4 percent margin of error. Within-country sample sizes range from 539 (CAN) to 947 
(US) respondents (Figure 1). A literature-based theoretical framework was developed to guide the survey 
questions instrument design and data analysis. The framework identifies important variables affecting how the 
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Figure 8. Timeframe until GCC impacts will be experienced globally and locally 

Respondents had to estimate how long it will take until negative impacts of GCC will be experienced a) 
somewhere on Earth and b) in their region. 

 

3.5 Country Similarities 

Figure 9 positions the nine surveyed countries in a 3D cube based on the perceived a) level of personal concern 
over GCC, b) personal level of threat, and c) governmental trust in terms of institutional management of risk. 
The differences in mean scores among the countries are often only marginal, which allows to cluster the 
countries. For example, the UK, JP, the US, ESP, and GER show strong similarities of the perceived GCC threat 
level. The maximum difference in the mean scores for the three principal perception factors among the five 
countries is less than 0.5. The level of perceived personal threat, CAN, BRA, and MEX, is the highest. The NET 
is an outlier with regard to the perception factors mapped in Figure 9. Although the NET’s level of personal 
concern over GCC and trust towards the government as risk manager are similar to the results of the UK, JP, US, 
ESP, and GER, the perceived level of threat is below the threat level reported in any other country. This is in 
large part because the country is already strongly engaged in adaptation activities and national policies, such as 
levies and floodgates, due to its topography. Since a sizeable portion of the country is below sea level, the 
population s is accustomed to the natural threats. 

Figure 10 positions the nine nations on the three dimensions of adaptation and mitigation policy support and 
commitment to behavioral changes. BRA and MEX show the largest level of support, not only being most 
supportive of climate change polices, but also most willing to engage in behavioral changes to mitigate GCC. JP, 
GER, ESP, and CAN also show similar responses. Another grouping consists of the UK and the NET, who are 
similar in terms of behavior and in their low support for adaptation policies. The US show the least support 
among the public for any climate change policy. 
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that requires stronger governmental involvement. Contrary, the US, NET, and UK are the least concerned about 
GCC threats, risks, and potential impacts. Overall, survey participants strongly support behavioral change to 
mitigate GCC. Between 63.5 percent (JP) and 96.7 percent (MEX) were either willing or strongly willing to 
commit to behavioral changes, with CAN, BRA, and MEX exhibiting the strongest will to implement changes. 
Majority support were given to the options of using more recycled paper and purchasing energy saving 
appliances by study participants. However, a change in travel behavior among the public is less likely. For 
example, among the surveyed populations in the NET and the US, close to 25 percent dismiss the idea of using 
public transit more frequently.  

Our findings indicate that the public perception of GCC risk are in conflict with the findings and 
recommendations provided by the scientific community. For instance, the public underestimates personal risks in 
contrast to views of scientists that GCC is occurring (Pittock, 2009). As we see in this paper, the public varies in 
their perceptions, exhibits high levels of uncertainty, and sees little risk to themselves in their local areas. 
Additionally, there is little trust in institutional risk managers.  

The high levels of uncertainty reported by the survey respondents present an opportunity for new communication 
efforts. Many people are not sure about the danger GCC poses today and how it will impact future generations, 
are undecided to support GCC mitigation strategies, and question the reliability of GCC information sources. 
The comparatively high levels of public uncertainty and indecisiveness provide opportunities to influence public 
behavior and perceptions by objective GCC coverage. If people can establish personal connections to GCC 
impacts, it will likely increase their level of concern and support for mitigation and adaptation policies. Finally, 
awareness of national disparities in tolerable policies is vital for reaching an agreement on international policies 
and global targets. Thus, more in-depth survey research including diverse populations is necessary to allow more 
country comparisons and obtain sub-national data. 

References 
Akerlof, K., Maibach, E. W., Fitzgerald, D., Cedeno, A. Y., & Neuman, A. (2013). Do people “personally 

experience” global warming, and if so how, and does it matter? Global Environmental Change, 23(1), 81-91. 
http://dx.doi.org/10.1016/j.gloenvcha.2012.07.006 

Barkham, R. (2014). Investing in Resilience: Ranking the Most Resilient Cities. Urbanland Magazine, April 9.  

Barrows, H. H. (1923). Geography as Human Ecology. Annals of the Association of American Geographers, 
13(1), 1-14. http://dx.doi.org/10.1080/00045602309356882 

Booth, W. (2010). Mexico seeks leading role in climate policy. The Washington Post, November 28. 

Bowonder, B., Kasperson, J. X., & Kasperson, R. E. (1985). Avoiding Future Bhopals. Environment: Science 
and Policy for Sustainable Development, 27(7), 6-37. http://dx.doi.org/10.1080/00139157.1985.9931287 

Burton, I., Kates, R. W., & White, G. F. (1978). The environment as hazard. New York, NY: Oxford University 
Press. 

Cutter, S. L., Mitchell, J. T., & Scott, M. S. (2000). Revealing the Vulnerability of People and Places: A Case 
Study of Georgetown County, South Carolina. Annals of the Association of American Geographers, 90(4), 
713-737. http://dx.doi.org/10.1111/0004-5608.00219 

DEFRA. (2007). Survey of public attitudes to quality of life and to the environment: 2001. London, UK: 
Department for Environment, Food and Rural Affairs. 

Dessai, S., Adger, W., Hulme, M., Turnpenny, J., Koehler, J., & Warren, R. (2004). Defining and Experiencing 
Dangerous Climate Change. Climatic Change, 64(1), 11-25. 
http://dx.doi.org/10.1023/B:CLIM.0000024781.48904.45 

Douglas, M., & Wildavsky, A. (1983). Risk and culture: An essay on the selection of technological and 
environmental dangers. Berkeley, CA: University of California Press. 

Edwards, W. (1961). Behavioral decision theory. In P. R. Farnsworth, O. McNemar, & Q. McNemar (Eds.), 
Annual Review of Psychology (pp. 473-498). Palo Alto, CA: Annual Reviews Inc. 
http://dx.doi.org/10.1146/annurev.ps.12.020161.002353 

Field, A. (2013). Discovering Statistics Using SPSS. London, UK: SAGE Publications Ltd. 

Fischer, A., Peters, V., Neebe, M., Vavra, J., Kriel, A., Lapka, M., & Megysi, B. (2012). Climate Change? No, 
Wise Resource Use is the Issue: Social Representations of Energy, Climate Change and the Future. 
Environmental Policy and Governance, 22(3), 161-176. http://dx.doi.org/10.1002/eet.1585 



jsd.ccsenet.org Journal of Sustainable Development Vol. 9, No. 5; 2016 

226 
 

Flynn, J., Chalmers, J., Easterling, D., Kasperson, R. E., Kunreuther, H., Mertz, C. K., Mushkatel, A. H., Pijawka, 
K. D., & Slovic, P. (1995). One Hundred Centuries of Solitude: Redirecting America’s High-level Nuclear 
Waste Policies. Boulder, CO: Westview Press. 

Hagen, B, & Pijawka, D. (2015). Public Perception and Support of Renewable Energy in North America in the 
Context of Global Climate Change. Journal of Disaster Risk Science, 6(4), 385-398. 
http://dx.doi.org/10.1007/s13753-015-0068-z 

Hagen, B., Pijawka, D., & Middel, A. (2016). European Climate Change Perceptions: Public support for 
mitigation and adaptation policies. Environmental Policy and Governance, 26(3), 170-183. 
http://dx.doi.org/10.1002/eet.1701 

Hill, S. (2011). Economic Powerhouse Germany: High-tech niche ascendency and economic democracy propel 
the export star. IP Global Edition, 2, 7-12. 

Hinchliffe, S. (1996). Helping the earth begins at home: The social construction of socio-environmental 
responsibilities. Global Environmental Change, 6(1), 53-62. 
http://dx.doi.org/10.1016/0959-3780(95)00113-1 

Hulme, M. (2009). Why we disagree about climate change: understanding controversy inaction and opportunity. 
New York, NY: Cambridge University Press. http://dx.doi.org/10.1017/CBO9780511841200 

IPCC. (2007). Climate Change 2007: The Physical Science Basis. Contribution of Working Group I to the 
Fourth Assessment Report of the Intergovernmental Panel on Climate Change. Cambridge, UK and New 
York, NY: Cambridge University Press. 

IPCC. (2013). Climate change 2013: The Physical Science Basis. Contribution of Working Group 1 to the fifth 
Assessment Report of the Inter-governmental Panel on Climate Change. Cambridge, UK and New York, 
NY: Cambridge University Press. 

Jin, M. H., & Shriar, A. J. (2013). Linking Environmental Citizenship and Civic Engagement to Public Trust and 
Environmental Sacrifice in the Asian Context. Environmental Policy and Governance, 23(4), 259-273. 
http://dx.doi.org/10.1002/eet.1613 

Kahan, D. M. (2012). Cultural Cognition as a conception of the cultural theory of risk. In S. Roesser, R. 
Hillerbrand, & M. Peterson (Eds.), Handbook of Risk Theory: Epistemology, Decision Theory, Ethic and 
Social Implications of Risk (pp. 726-759). London, UK: Springer. 
http://dx.doi.org/10.1007/978-94-007-1433-5_28 

Kahan, D. M., Peters, E., Braham, D., Slovic, P., Wittlin, M., Oullette, L. L., & Mandel, G. (2011). The Tragedy 
of the Risk-Perception Commons: Culture Conflict, Rationality Conflict, and Climate Change. Yale Law 
School, Public Law Working Paper 230. 

Kasperson R. E., Renn, O., Slovic, P., Brown, H. S., Emel, J., Goble, R., Kasperson, J. X., & Ratick, S. (1988). 
The Social Amplification of Risk: A Conceptual Framework. Risk Analysis, 8(2), 177-187. 
http://dx.doi.org/10.1111/j.1539-6924.1988.tb01168.x 

Kasperson, R., Golding, D., & Tuler, S. (1992). Social distrust as a factor in sitting hazardous facilities and 
communicating risks. Journal of Social Issues, 48(4), 161-187. 
http://dx.doi.org/10.1111/j.1540-4560.1992.tb01950.x 

Kim, Y., Kim, W., & Kim, M. (2014) An International comparative analysis of public acceptance of nuclear 
energy. Energy Policy, 66, 475-483. http://dx.doi.org/10.1016/j.enpol.2013.11.039 

Leiserowitz, A. (2010). Risk Perception and Behavior. In S. H. Schneider, A Rosencranz, M. D. Mastrandrea, & 
K. Kuntz-Duriseti (Eds.), Climate Change Science and Policy (pp. 175-184). Washington, DC: Island Press. 

Leiserowitz, A., Maibach, E., & Roser-Renouf, C. (2010). Climate Change in the American Mind: Americans' 
global warming beliefs and attitudes in January 2010. New Haven, CT: Yale University and Mason 
University. 

Mah, D. N., Hills, P., & Tao. J. (2014) Risk perception, trust and public engagement in nuclear decision-making 
in Hong Kong. Energy Policy, 73, 368-390. http://dx.doi.org/10.1016/j.enpol.2014.05.019 

Malhi, Y., Roberts, J. T., Betts, R. A., Killeen, T. J., Li., W., & Nobre. C.A. (2008). Climate Change, 
Deforestation, and the Fate of the Amazon. Science, 319(5860), 169-172. 
http://dx.doi.org/10.1126/science.1146961 



jsd.ccsenet.org Journal of Sustainable Development Vol. 9, No. 5; 2016 

227 
 

Mitchell, J. K. (1990). Human Dimensions of Environmental Hazards: Complexity, Disparity, and the Search for 
Guidance. In A. Kirby (Eds.), Nothing to Fear: Risk and Hazards in American Society (pp. 131-175). 
Tucson, AZ: University of Arizona Press 

Moloney, S., & Strengers, Y. (2014). Going Green?: The Limitations of Behaviour Change Programmes as a 
Policy Response to Escalating Resource Consumptions. Environmental Policy and Governance, 24(2), 
94-107. http://dx.doi.org/10.1002/eet.1642 

Moser, S. C. (2006). Talk of the city: engaging urbanities on climate change. Environmental Research Letters, 1, 
1-10. http://dx.doi.org/10.1088/1748-9326/1/1/014006 

Moser, S. C. (2010). Communicating climate change: history, challenges, process and future directions. Wiley 
Interdisciplinary Reviews, Climate Change, 1(1), 31-53. http://dx.doi.org/10.1002/wcc.11 

NRC. (2010). Adapting to the Impacts of Climate Change. Washington DC: The National Academies Press. 

Ockwell, D, Whitmarsh, L., & O'Neill, S. (2009). Reorienting Climate Change Communication for effective 
mitigation: Forcing people to be green or fostering grass-roots engagement?, Science Communication, 30(3), 
305-327. http://dx.doi.org/10.1177/1075547008328969 

Paton, D. (2008). Risk perception and volcanic hazard mitigation: individual and social perspectives. Journal of 
Volcanology and Geothermal Research, 172(3-4), 179-188. 
http://dx.doi.org/10.1016/j.jvolgeores.2007.12.026 

Pew Research Center. (2010). Who's Winning the Clean Energy Race? Growth, Competition and Opportunity in 
the World' Largest Economies. Washington, DC: The Pew Charitable Trusts. 

Pidgeon, N., & Fischhoff. B. (2011). The role of social and decision sciences in communicating uncertain 
climate risks. Nature Climate Change, 1, 35-41. http://dx.doi.org/10.1038/nclimate1080 

Pijawka, K. D., & Mushkatel, A. H. (1991). Symposium on the Development of Nuclear Waste Policy: Siting the 
High-Level Nuclear Waste Repository. Review of Policy Research, 10(4), 88-89. 
http://dx.doi.org/10.1111/j.1541-1338.1991.tb00281.x 

Prinn, R. G., Reilly, J., Sarofim, M., Wang, C., & Felzer, B. (2005). Effects of Air Pollution Control on Climate. 
Cambridge, MT: Joint Program on the Science and Policy of Global Change. 

Schneider, S. H., Rosencranz, A., Mastrandrea, M. D., & Kuntz-Duriseti, K. (2010). Climate Change Science 
and Policy. Washington DC: Island Press. 

Short, J. F. (1984). The social fabric at risk: Toward the social transformation of risk analysis. American 
Sociological Review, 49, 711-725. http://dx.doi.org/10.2307/2095526 

Slovic, P. (1987). Perception of Risk. Science, 236(4799), 280-285. http://dx.doi.org/10.1126/science.3563507 

Slovic, P. (2000). The Perception of Risk. London, UK: Earthscan Publications Ltd. 

Slovic. P. (2010). The Feeling of Risk: New Perspectives on Risk Perception. London, UK: Earthscan 
Publications Ltd. 

Somerville, R. C. J., & Hassol, S. J. H. (2011). Communicating the science of climate change. Physics Today, 
64(10), 48-53. http://dx.doi.org/10.1063/PT.3.1296 

Tate, R. B., Fernandez, N., Yassi, A., Canizares, M., Spiegel, J., & Bonet, M. (2003). Change in health risk 
perception following community intervention in Central Havana, Cuba. Health Promotion International, 
18(4), 279-286. http://dx.doi.org/10.1093/heapro/dag401 

Teixera, M. (2012). Mexico's climate law to face challenge under new president. Reuters, July 24.  

Thomas R. K., Melillo, J. M., & Peterson, T. C. (2009). Global Climate Change Impacts in the United States. 
New York, NY: Cambridge University Press. 

Wardekker, J. A. (2004). Risk Communication on Climate Change (Doctoral Dissertation). Utrecht, NL: Utrecht 
University. 

Weber, E. U., & Stern, P. C. (2011). Public Understanding of Climate Change in the United States. American 
Psychologist, 66(4), 315-328. http://dx.doi.org/10.1037/a0023253 

Weidner, H., & Mez, L. (2008). German Climate Change Policy: A Success Story with some Flaws. The Journal 
of Environment and Development, 17(4), 356-378. http://dx.doi.org/10.1177/1070496508325910 

White, G. F. (1973). Natural Hazards Research. In R. J. Chorle (Eds.), Directions in Geography (pp.193-216). 



jsd.ccsenet.org Journal of Sustainable Development Vol. 9, No. 5; 2016 

228 
 

London, UK: Methuen.  

Whitmarsh, L. (2009). Behavioral responses to climate change: Asymmetry of intentions and impacts. Journal of 
Environmental Psychology, 29(1), 13-23. http://dx.doi.org/10.1016/j.jenvp.2008.05.003 

Whitmarsh, L., Seyfang, G., & O’Neill, S. (2011). Public engagement with carbon and climate change: to what 
extent is the public ‘carbon capable’? Global Environmental Change, 21(1), 56-65. 
http://dx.doi.org/10.1016/j.gloenvcha.2010.07.011 

World Bank. (2014a). CO2 emissions (kt). Retrieved May 1, 2016, from 
http://data.worldbank.org/indicator/EN.ATM.CO2E.KT/countries?order=wbapi_data_value_2010+wbapi_d
ata_value+wbapi_data_value-last&sort=desc  

World Bank. (2014b). World Development Indicators. Retrieved May 1, 2016 from 
http://databank.worldbank.org/data/views/reports/tableview.aspx?isshared=true  

 

Copyrights 
Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 

This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 
license (http://creativecommons.org/licenses/by/4.0/). 

 


