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Abstract: - Despite the increasing certainty and acceptance of anthropogenic climate change in scientific and
political arenas, skepticism about climate change persists in the general population. This study examines the
climate change perceptions, attitudes and knowledge of residents of the dry tropics, north Queensland during a
period of severe drought. Concern about climate change is ranked against other threats to the community, and
their willingness and ability to reduce the perceived threat of climate change is assessed in relation to their
beliefs. The results show that skeptics and climate-concerned individuals have similar levels of environmental
knowledge and, despite their differing views on climate change, engage in pro-environmental behaviors such as
switching lights off when not needed, installing environmentally friendly light bulbs, using a car less often,
saving water and recycling. The beliefs and behaviors of climate skeptics have implications for behavioral
change strategies directed at climate change—these are briefly outlined.
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consensus on … climate change’ [14,p.339], as well
as those who strongly reject any anthropogenic
responsibility to those who are merely uncertain
about aspects of the topic [8]. The use of the term
‘skeptic’ in the latter form is more in keeping with
the definition given in The Oxford dictionary as ‘a
person inclined to question or doubt accepted
opinions’ [15]. To shed light on the beliefs of
climate skeptics, Whitmarsh [7] embarked on a
study in the UK to examine, among other aspects,
the nature of the skepticism. The study asked
respondents whether they thought that climate
change was the result of natural or anthropogenic
influences, whether increasing media coverage of
climate-related disasters were influencing their
perceptions and whether climate change claims were
‘exaggerated’ or ‘too complex’.
Beliefs around climate change take on
significance when it affects behaviors. If people
believe that climate change is a natural
phenomenon, not influenced by the actions of
humans, then they are less likely to believe that their
actions will add to- or help mitigate climate change
[16]. Given this premise, this study examines
whether there is congruity between climate change
beliefs and pro- environmental behaviors in

1 Introduction
The Fifth Intergovernmental Panel on Climate
Change (IPCC) Report states that ‘It is extremely
likely [95 percent confidence] that human influence
has been the dominant cause of the observed
warming since the mid-20th century’ [1,p.1].
Further, of 4,014 peer-reviewed journal papers that
state a position on anthropogenic global warming
between 1991 and 2011, over 97% supported the
anthropogenic cause of climate change [2].
However, while certainty around anthropogenic
climate change is high in the scientific arena, and
common in the rhetoric of politicians [3,4], there is
social debate among the general public where
skepticism around the anthropogenic cause remains
[4,5,6,7]. The trend in public perception may be
attributed to factors such as more pressing concerns
that hold more personal daily relevance [8,9]; colder
than average weather in some regions [10]; and the
role of popular media in harboring doubt on the
topic [11,12]. On the contrary the increasing
frequency and severity of extreme weather events
(such as floods and heatwaves) has had the opposite
effect on the perceptions of others [13].
The term ‘skeptic’ is broadly used. Skeptics have
been referred to as ‘those who have taken a highly
visible public role in criticizing the scientific
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answered by each respondent. SPSS statistics
version 20 was used for data analysis [21].
The questionnaire comprised a mix of openended questions, responses to a 6-point Likert scale
(from strongly agree to strongly disagree and an
option of not interested) and single answer
demographic questions. The subsections covered:
questions on perceived threats to- and the
community’s’ ability to respond to threats (very
well to very badly or don’t know); the level of
satisfaction with services (education, health,
banking, postal, retail, government agency);
community leadership and organizational ability
(e.g. ‘Our community leaders have successfully led
us through past challenges’, ‘our community has
plans in place to deal with threats’); environmental
beliefs and behaviors; memberships of organizations
within the community; sources of support within the
community;
familiarity with
environmental
terminology; sources of environmental information
and their trustworthiness; and demographic
questions. Due to length constraints this paper
focusses on climate change beliefs and behaviors.
The perceptions of climate skeptics may be
under-represented in this paper as previous studies
have shown that where questionnaires are
uninteresting or difficult to understand rates of
participation and completion of surveys are lower;
and incomplete surveys are seldom returned [22,23].

residents of the dry tropics north Queensland,
Australia.

1.1 Climate conditions in the study area
The inland region of the dry tropics of north
Queensland (covering the Shires of Charters
Towers, Cloncurry, and Mount Isa) experience a
semi-arid (in the east) to arid climate (in the midand west region) with hot summers and mild, dry
winters. Typically, rainfall is highly seasonal with
around 290 mm falling during summer as heavy
thunderstorms or rain penetrations from decayed
cyclones, and a further 105 mm falling in autumn.
The long-term mean maximum temperature range
from 38oC in the far west of the region to 32oC in
the east (based on 104 and 92 years of data
respectively). Cloncurry, located approximately
mid-way between the extremities of the inland
region experiences a mean maximum temperature of
32oC and mean annual rainfall of 480.8 mm (based
on 55 and 125 years of data respectively). Over the
past few decades increasing shifts in seasonal
climate patterns have resulted in irregular rainfall
[17]. At the time of the study (2013) the annual
rainfall was within the lowest 5th percentile in the
inland region. Mean maximum temperatures in the
inland region have been matched or exceeded in
seven or more of the past 10 years [18].
Compared to the inland regions, rainfall along
the coast is higher, and generally less impacted by
drought episodes than the inland regions. The
coastal towns of Ayr and Townsville—covered in
this study—receive on average 1,067.7 mm 1,146.2
mm per annum respectively (based on 126 and 83
years of data respectively). Mean monthly
temperatures range from 25oC in winter to around
31oC in summer [18].

3 Results
The results mostly refer to two categories of
respondents: skeptics and non-skeptics (climateconcerned) based on responses to the statement
‘human induced climate change is occurring at some
level’. The demographic characteristics of the two
types of respondents are given in Table 1. Fifty-two
percent of the 343 respondents to the postal survey
were climate-concerned while 44% were climate
skeptics. For the remainder of this paper the
responses of those who were neutral or did not
know the answer (4% of the postal responses) are
excluded from the categories of skeptics or nonskeptics. In addition to the anthropogenic cause of
climate change skeptics and non-skeptics differed in
their views on other climate-related statements,
these are summarized in Table 2.

2 Methodology
The study covers a region of the dry tropics of north
Queensland that has not been covered in other
climate change perception studies [19,20]. Ethics
approval to conduct the research was granted by the
University Human Research Ethics Committee.
Questionnaire data were collected from mid- to
late 2013 via an 8-page questionnaire that was
posted to residents in the study area. The number of
questionnaires delivered was limited by letter box
restrictions. Recipients were provided with a replypaid envelope for the completed questionnaire. No
incentive was provided for completing the postal
questionnaire. Responses were obtained from 343
people (n=343), though not every question was
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3.1 Environmental knowledge and attitudes
of the residents
In this paper ‘environmental knowledge’ is defined
by respondents’ self-proclaimed familiarity with
environmental terms. The lack of quantification of
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Likewise, drought was the highest ranked concern
of non-skeptics (100%), followed by environmental
sustainability and long term climate change;
concerns over economic sustainability ranked
fourth.

environmental knowledge is a limitation in the
study, particularly as environmental knowledge
tends not to correlate to climate literacy, and a
tendency to overestimate ones’ knowledge (or
failure to recognize ignorance). However, regardless
of beliefs familiarity with environmental terms was
high (over 80% and 90% of skeptics and nonskeptics respectively; Table 3). Familiarity with
‘climate change adaptation’ was lower (72% and
82% respectively), but still high. Despite the
differing beliefs on climate change, the two groups
agreed to a varying extent on other environmental
statements (Table 4). The implications of this
finding are discussed in Section 4.

Table 2 - Differing environmental beliefs and
perceptions of climate skeptics and non-skeptics
Skeptics Nonskeptics
Statements in questionnaire
Agree
Agree
%
%
People worry too much about
70.1
14.9
climate change
My personal actions
27.2
79.2
contribute to climate change
There is little action that I can
50.0
33.0
take to reduce the threat of
climate change
Carbon dioxide is the primary
17.2
61.3
gas responsible for climate
change
We cannot change the rate of
65.4
`14.1
climate change
When we use coal or gas we
10.3
78.8
contribute to climate change
People worry too much about
40.3
10.6
pollution
The government should take
9.0
83.0
an active role in the global
effort to prevent climate
change

Table 1 - Demographic characteristics of climate
skeptics (n=65) and non-skeptics (n=246)

Characteristics

Age

Gender
Education
(highest)

Annual
household
income
$ 000

Under 20
20-39
40-59
60 and over
Male
Female
Secondary
Technical/other
Undergraduate
Postgraduate
Under 20
20-99
100-199
Over 200

Skeptics
%

Nonskeptics
%

1.8
13.0
48.2
37.0
58.5
41.5
50.0
17.3
19.2
13.5
18.7
50.1
27.0
4.2

2.1
25.1
46.4
26.4
37.2
62.8
27.2
20.5
29.5
22.8
11.4
49.4
31.7
7.5

Table 3 - Environmental knowledge of climate
skeptics and non-skeptics (F: familiar; U: unsure)
Familiar/unsure
Skeptics
Non-skeptics
of the meaning
F
U
F
U
of the following
%
%
%
%
terms
Environmental
88.2
11.8
94.3
5.7
protection
Environmental
90.0
10.0
96.9
3.1
sustainability
Sustainable
84.3
15.7
90.3
9.7
development
Conservation
92.1
7.9
99.2
0.8
Energy
92.0
8.0
96.6
3.4
conservation
Climate change
72.0
28.0
82.3
17.7
adaptation

3.2 Primary concerns of the residents
Although the focus of this study is on climate
change, to put the responses into a broader context
respondents were asked ‘what are the two main
challenges you think your community faces in the
next five years?’. In addition to open-ended
questions, respondents were asked to rank specified
threats. Results varied, but regardless of location
drought was ranked as the highest ‘extreme’ to
‘moderate’ threat to their community. This was
followed by economic sustainability, crime, a
reduction in the availability of water, and tropical
storms. The results from inland regions alone are of
note in that despite their climate skepticism, skeptics
ranked drought and a lack of water as the highest
extreme to moderate threats to the community
(100% and 93.5% of responses respectively),
followed by economic sustainability (81%).
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Table 4 – Environmental perceptions of climate
skeptics and non-skeptics
Skeptics Nonskeptics
Statements in questionnaire
Agree
Agree
%
%
Environmental issues are
70.7
87.5
important to me
The average person is not
60.3
60.3
concerned (climate change)
Environmental concerns delay
80.3
56.3
development
Economic, social and
64.8
91.8
environmental development
are necessary
Overuse of resources is a
60.0
90.7
serious threat to our future
We must set aside areas to
63.9
91.9
protect endangered species
Society will solve the biggest
37.9
34.2
environmental problems
Humans have a right to
14.2
6.0
change nature

4 Discussion
4.1 Environmental knowledge and attitudes
The results showed little difference in
environmental knowledge between the climate
skeptics and the climate-concerned groups. These
findings concur with those of Kempton et al. [24]
who found that, in the USA, environmental
knowledge was equally lacking among groups
despite their differing environmental orientations
(strong
environmentalists
to
strong
antienvironmentalists). LiveScience [25,p.1] states that
‘While people [in the US] ranked climate change as
a higher priority [than in the past], their
understanding of much of the science involved with
the problem and the ways to mitigate it … has
changed little’. In the US, science-based information
has little effect on influencing public knowledge and
concern about climate change [3],—this has
implications for management strategies aimed at
mitigating climate change.
Scannell and Grifford [26] state that people with
a greater sense of attachment to place tend to be
more engaged with climate change issues. Given
their dependence, farming families often feel a
deeper sense of attachment to their environment
[27]. However, in Britain, Whitmarsh [7] found
rurality to be negatively correlated with
environmental values. Further, in the USA, a study
of the perceptions of farmers concluded that where
there was greater past personal experience with a
highly variable climate farmers were less likely to
believe that current levels of climate variability
were the result of human-induced climate change
[7]. Our results from the inland regions are similar
in that, with a history of fluctuating rainfall and
temperature extremes, there was a predominance of
skepticism around the anthropogenic cause of
climate change.

3.3 The environmental behaviors of climate
sceptics and non-sceptics
Both groups claimed to engage in proenvironmental behaviors, though to varying degrees
(Table 5). The implications of these findings are
discussed in the next section.
Table 5 - The environmental behaviors of climate
skeptics and non-skeptics
Skeptics Nonskeptics
Statements in questionnaire
Agree
Agree
%
%
I try to recycle as much as I
76.9
73.9
can
I have installed
70.2
87.0
environmentally friendly light
bulbs in my home
I often look for signs of
56.1
64.1
ecosystem deterioration
I save water by taking a
51.7
78.5
shower instead of a bath (to
save water)
I always switch the light off
82.4
93.5
when I don’t need it
I walk or bike to places
30.3
49.2
instead of going by car
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4.2 The primary concerns of residents
Among the inland respondents, the dominance of
the perceived threat of drought and a reduction in
available water supply does not necessarily
contradict the climate skeptics’ viewpoints. Given
the naturally aridity of the region and history of
recurring drought, concerns over water supply are
tangible recurring threats within respondents’ pasts
and thus were perceived to remain a threat. Apart
from dominant concerns around drought and
reduced water supply, all respondents expressed
concern over economic sustainability. Studies show
that when other issues become ‘more salient’
interest in environmental issues diminishes
[7,p.698].

53

Recent Advances on Environmental and Life Science

Further, tangible personal experience with
weather-related impacts (such as droughts or floods)
has been found to affect behavior [37,38,39,40]. In a
US-based study the majority of farmers, regardless
of climate change beliefs, engaged in risk-reducing
behavior to hedge climate risks to their agriculturedependent income [7]. Here we find mixed results.
For example, in the inland areas despite their
tangible experience of drought, concerns over the
extreme threat of future limited water availability,
and the water supply dam being below 20%
capacity, 38% of skeptics and 31% of the nonskeptics were either neutral or disagreed with the
statement ‘I save water by taking a shower instead
of a bath (in order to save water)’. The results are
difficult to interpret, it may be that people shower to
save on the cost of water, to save time, because they
prefer to shower, or their home may only have a
shower installed. This would not be the first report
of excess water during periods of drought [35,41],
yet a further explanation might be the desire for
personal wellbeing [42]. The lower engagement in
water-saving activities comparing to electricitysaving behaviors may have been driven by a
physical need for comfort in a hot region. Similarly,
compared to other pro-environmental behaviors, the
lower engagement (30 to 49.2%) in walking or
cycling instead of using a car (Table 6) may be a
reflection on the high temperatures or distances to
services rather than a lack of environmental ethics.
Here the beliefs and behaviors of skeptics are more
congruent: 27.2% of skeptics agreed that ‘car use
contributes to climate change’ (Table 2), and 30.3%
stated that they ‘walk or bike to places instead of
going by car’

4.3 The pro-environmental behaviors of
skeptics and non-skeptics
Given that over 72% of climate skeptics do not
believe that their personal actions contribute to
climate change, and 50% believe that ‘there is little
action that I can take to reduce the threat of climate
change’, one might expect a lack of proenvironmental behaviors from this group, yet over
70% of skeptics engaged in energy-saving activities
(Table 5). While this appears contrary to Blake [28]
who found that people tend not to act in a proenvironmental way if they feel they are not able to
change the outcome or are not responsible for the
situation, Whitmarsh [29] warns against equating
simple pro-environmental behaviors (such as energy
conservation) with beliefs around climate change,
particularly where the questions in the study have
not specified that the action was done out of concern
about climate change.
The engagement in pro-environmental behaviors
in skeptics (and non-skeptics alike) may be
attributed to a number of factors. Firstly, studies
have found pro-environmental behaviors to be
economically- rather than attitude-driven [30,31,32].
In our study although the majority of skeptics did
not believe that ‘my personal actions contribute to
climate change’, nor ‘every time we use coal, oil or
gas we contribute to climate change’, the fact that
over 70% of skeptics (compared to 73.9% of nonskeptics) stated that they had installed
environmentally friendly light bulbs and switch
lights off when not needed may be economicallydriven. However, as the reason for the behavior was
not asked, this is speculation. A further limitation of
our study is that behaviors were self-reported. While
some studies have found a propensity among
respondents to proclaim greater pro-environmental
behaviors than is evident in their manifest behaviors
or than is congruent with their beliefs [33,34], others
have found responses to be candid [35].
Secondly, while climate-specific beliefs differed,
70.7% of skeptics stated that ‘environmental issues
are important to me’ which may account for their
pro-environmental behaviors (Table 2). The two
groups shared attitudes on the overuse of resources,
pollution, the right to change nature, and the
protection of endangered species, to name a few
(Table 3). A sense of ‘ecological citizenship’ or
altruism may also motivate pro-environmental
behaviors [36]. Discrepancies between attitudes and
behaviors were mostly found among the 4% of
respondents who were ‘unsure’ (or undecided) on
many of the climate-change questions. Poortinga et
al. [8] suggest investigating the type of scepticism to
help interpret attitude-behavior relationships.
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5 Conclusion
If increased pro-environmental actions are the
desired outcome rather than changed personal
beliefs, then it may be argued, there is little point in
trying to convince people on the scientific evidence
for anthropogenic climate change. In this study
climate skeptics and non-skeptics exhibited similar
levels of environmental knowledge. Educational
strategies may, however, make a difference to the
4% who were undecided on the matter, as one
respondent commented ‘I need proof of the
problems from qualified people …’. Strategies that
place the personal context, or the finite nature of
earths’ resources foremost in a behavioral change
approach are likely to engage residents more than
trying to convince them on the existence of
anthropogenic climate change.

54

Recent Advances on Environmental and Life Science

References:
[1] Intergovernmental Panel on Climate Change
(IPCC) Human Influence on Climate Clear,
IPCC, 2013.<http://www.ipcc.ch/news_and_
events/docs/ar5/press_release_ar5_wgi_en.pdf.
[2] Cook, J., Nuccitelli, D., Green, S.A.,
Richardson, M., Winkler, B., Painting, R.,
Way, R., Jacobs, P. and Skuce, A., Quantifying
the consensus on anthropogenic global
warming in the scientific literature,
Environmental Research Letters, Vol.8, No.2,
2013. doi:10.1088/1748-9326/8/2/024024.
[3] Brulle, R.J., Carmichael, J. and Jenkins, J.C.,
Shifting public opinion on climate change: an
empirical assessment of factors influencing
concern over climate change in the US, 2002–
2010,
Climatic
Change,
2012.
doi
10.1007/s10584-012-0403-y.
[4] Castro, J., Popular opinion on climate change
traced to political elites, LiveScience Online,
2012.
<http://www.livescience.com/18350climate-change-public-opinion.html>.
[5] Semenza, J.C., Hall, D.E., Wilson, D.J.,
Bontempo, B.D., Sailor, D.J. and George, L.A.,
Public perception of climate change: voluntary
mitigation and barriers to behavior change,
American Journal of Preventive Medicine,
Vol.35, 2008, pp. 479-487.
[6] Leiserowitz, A., Maibach, E.W., RoserRenouf, C., Smith, N. and Dawson, E.,
Climategate, public opinion, and the loss of
trust, Social Science Research Network,
Working Paper, 2010. Viewed 22 November
2013, <http://dx.doi.org/10.2139/ssrn.1633932.
[7] Whitmarsh, L., Scepticism and uncertainty
about
climate
change:
dimensions,
determinants and change over time, Global
Environmental Change, Vol.21, 2011, pp. 690700.
[8] Poortinga, W., Spence, A., Whitmarsh, L.,
Capstick, S. and Pidgeon, N.F., Uncertain
climate: an investigation into public scepticism
about anthropogenic climate change, Global
Environmental Change, Vol.21, 2011, pp.
1015-1024.
[9] Bulkeley, H., Cities and Climate Change,
Routledge, New York, 2013.
[10] The Telegraph, Cold Weather Doesn't
Undermine Global Warming Science, The
Telegraph,
6
January
2010.
<http://www.telegraph.co.uk/earth/environmen
t/climatechange/6937019/Cold-weather-doesnt
-undermine-global-warming-science.html>.
[11] Boykoff, M.T. and Boykoff, J.M., Balance as
bias: global warming and the US prestige

ISBN: 978-1-61804-332-0

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

55

press, Global Environmental Change, Vol.14,
2004, pp. 125-136.
Hoffman, A., Talking Past Each Other?
Cultural Framing of Skeptical and Convinced
Logics in The Climate Change Debate, Ross
School of Business Working Paper, No.1154,
2011.
Borick, C.P and Rabe, B.G., A reason to
believe: examining the factors that determine
individual views on global warming, Social
Science Quarterly, Vol.91, No.3, 2010, pp.
777-800.
Antilla, L., Climate of skepticism: US
newspaper coverage of the science of climate
change, Global Environmental Change,
Vol.15, 2005, pp. 338-352.
The Oxford Dictionary, Sceptics, 2013.
Viewed
20
August
2014,
<http://www.oxforddictionaries.com/>.
Kollmuss, A. and Agyeman, J., Mind the Gap:
Why do people act environmentally and what
are the barriers to pro-environmental
behavior?, Environmental Education Research,
Vol.8,
No.3,
2002,
pp.
239-260.
<http://dx.doi.org/10.1080/1350462022014540
1>.
Queensland Government, Queensland Rainfall
—Past, Present and Future, Queensland
Climate Change Centre of Excellence,
Brisbane, 2012. <http://Error! Hyperlink
reference not valid.>.
BoM (Bureau of Meteorology), Climate
statistics for Australian locations: monthly
climate
statistics,
2014.
<http://www.bom.gov.au/climate/averages/tabl
es/cw_029008.shtml>.
NCCARF, Climate Change Adaptation
Research in Australia: An Overview of
Research Funded by NCCARF, Queensland,
2013. <http://www.nccarf.edu.au/publications/
climate-change-adaptation-research-australiaoverview-research-funded-nccarf accessed>.
Memmott, P., Reser, J., Head, B., Davidson, J.,
Nash, D., O’Rourke, T., Gamage, H., Suliman,
S., Lowry, A. and Marshall, K., Aboriginal
Responses to Climate Change in Arid Zone
Australia: Regional Understandings and
Capacity Building for Adaptation, National
Climate Change Adaptation Research Facility,
Gold Coast, 2013.
IBM SPSS, Statistical Package for the Social
Sciences, SPSS Inc, Chicago, Illinois, USA,
2011.
Edwards, P., Roberts, I., Clarke, M.,
DiGuiseppi, C., Pratap, S., Wentz, R. and

Recent Advances on Environmental and Life Science

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Kwan, I., Increasing response rates to postal
questionnaires: systematic review, British
Medical Journal, Vol.18, May 324(7347),
2002, pp. 1183.
Shropshire, K.O., Hawdon, J.E. and Witte, J.C.
Web survey design: balancing measurement,
response, and topical interest, Sociological
Methods and Research, Vol. 37, 2009, pp. 344370. doi: 10.1177/0049124108327130. Viewed
12 May 2013, <http://smr.sagepub.com/content
/37/3/344>.
Kempton, W., Boster, J.S. and Hartley, J.A.,
Environmental Values in American Culture,
MIT Press, Cambridge, MA, 1995.
LiveScience, Americans Rank Climate Change
as Top Environmental Problem, LiveScience
Online 3 November 2006.<http://www.
livescience.com/4287-americans-rank-climatechange-top-environmental-problem.html>.
Scannell, L. and Grifford, R., Personally
relevant climate change: the role of place
attachment and local versus global message
framing in engagement, Environment and
Behavior, Vol.45, No.1, 2013, pp. 60-85.
doi:10.1177/0013916511421196.
Dean, J. and Stain, H., The impact of drought
on the emotional wellbeing of children and
adolescents in rural and remote New South
Wales, Journal of Rural Health, Vol.23, No.4,
2007, pp. 356-64.
Blake, J., Overcoming the ‘Value-Action Gap’
in environmental policy: tensions between
national policy and local experience, Local
Environment, Vol.4, 1999, pp. 257-278.
Whitmarsh, L., Behavioural responses to
climate change: asymmetry of intentions and
impacts, Journal of Environmental Psychology,
Vol.29, 2009, pp. 13-23.
Olmstead, S. and Stavins, O., Comparing price
and non-price approaches to urban water
conservation, Fomdazione Eni Enrico Matter,
Working Paper 225, Milan, Italy, 2008.
Willis, R., Steward, R., Panuwatwanich, K.,
Capati, B. and Giurco, D., Gold Coast
domestic water end use study, Water,
September, 2009, pp. 84-90.
Willis, E., Pearce, M., Mamerow, L.,
Jorgensen, B.S. and Martin, J.F., Perceptions
of water pricing during a drought: a case study
from South Australia, Water, Vol.5, 2013, pp.
197-223. doi: 10.3390/w5010197.
Fuji, E.T., Hennessy, M. and Mak, J., An
evaluation of the validity and reliability of
survey response data on household electricity

ISBN: 978-1-61804-332-0

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

56

conservation, Evaluation Review, Vol.9, No.1,
1985, pp. 93-104.
De Oliver, M., Attitudes and inaction: a case
study of the manifest demographics of urban
water
conservation,
Environment
and
Behaviour, Vol.31, No.3, 1999, pp. 372-394.
Pearce, M., Willis, E., Mamerow, L.,
Jorgensen, B. and Martin, J., The prestige of
sustainable living: implications for water use in
Australia, The Geographical Journal, 2013.
doi: 10.1111/geoj.12016.
Wolf, J., Brown, K. and Conway, D.,
Ecological citizenship and climate change:
perceptions and practice, Environmental
Politics, Vol.18, No.4, 2009, pp. 503-521.
Patt, A.G. and Schroter, D., Perceptions of
climate risk in Mozambique: implications for
the success of adaptation strategies, Global
Environmental Change, Vol.18, 2008, pp. 458467.
Pearce, M., Willis, E., Wadham, B. and Binks,
B., Attitudes toward drought in outback
communities in South Australia, Geographical
Research, Vol.48, No.4, 2010, pp. 359-369.
Gilbertson, M., Hurlimann, A. and Dolnicar,
S., Does water context influence behaviour and
attitudes to water conservation?, Australasian
Journal of Environmental Management,
Vol.18, 2011, pp. 47-60.
Himmelfarb, D., Schelhas, J., Hitchner, S.,
Johnson Gaither, C., Dunbar, K. and Brosius,
J.P., Perceptions of and attitudes toward
climate change in the southeastern United
States, International Perspectives on Climate
Change Climate Change Management, 2014,
pp. 287-299. doi:10.1007/978-3-319-044897_20.
Dessai, S. and Sims, C., Public perception of
drought and climate change in southeast
England, Environmental Hazards, Vol.9, No.4,
2010, pp. 340-357.
Head, L. and Muir, P., Changing cultures of
water in eastern Australian backyard gardens,
Social and Cultural Geography, Vol.8, No.6,
2007, pp. 889-905.

