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Abstract: Citizens’ attitudes towards and their perceptions of climate change are widely believed to
influence citizens’ actions related to climate change. Knowledge of these attitudes and willingness
to pay (WTP) for environmental improvement can be useful in designing an environmental policy.
Although citizens’ attitudes and perceptions are likely to affect their WTP, they are rarely included
in the non-market valuation. Furthermore, over time, attitudes and perceptions of environmental
issues are likely to change. An understanding of temporal stability of attitudes towards climate
change could shed the light on changes in citizens’ WTP for environmental quality over time. This
study examined changes in perceptions, attitudes, and actions towards climate change using two
surveys in Queensland, Australia. The surveys were administered 10 years apart (2009 and 2018). The
effect of attitudes over time on WTP was analysed using a contingent valuation (CV) method. The
results confirmed that attitudes and perceptions of climate change were important factors affecting
actions of respondents. Furthermore, over time, some attitudes and perceptions changed significantly.
However, only some attitudes and perceptions were significant predictors of consumers’ WTP for a
change in environmental quality.

Keywords: climate change; willingness to pay; attitudes; emissions reduction; Queensland; temporal
stability; contingent valuation

1. Introduction

Climate change and emissions reduction policies have been at the forefront of Aus-
tralian politics for a long time. The Australian Government has ratified the Kyoto protocol
and has introduced the renewable energy target and emissions reduction targets in response
to the global warming issues [1]. To design an environmental policy that is supported by the
citizens, it is helpful to know their attitudes towards the environment and their willingness
to pay (WTP) for such policies. The attitude–behaviour framework links beliefs to attitudes,
attitudes to intentions, and intentions to behaviours [2]. However, in practice, it is hard to
connect specific attitudes to behaviour. For example, Hadler et al. [3] noted that there were
many definitions of environmental attitudes with many authors emphasised the multidi-
mensional nature of environmental attitudes ([4,5]). Jorgensen et al. [6] suggested that WTP
could be affected by various attitudes and beliefs which were difficult to explicitly separate
into categories due to their interdependence. Although many researchers found a positive
correlation between environmental attitudes and actions (e.g., [7,8]), others concluded
that the link between them was weak [9]. For example, Rhead et al. [10], using the UK
Survey of Public Attitudes and Behaviour towards the Environment, found evidence that greater
environmental concern led to the higher probability of being engaged in pro-environmental
behaviour. This finding was supported by Liu et al. [11], who explored attitudes to climate
change risk using the UK Household longitudinal study for 2012 and 2020. Liu et al. [11]
identified the temporal stability of cluster structure between two surveys in 2012 and 2020
in the UK, noting the shift towards the Concerned cluster. They found that the perception
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that climate change was a low risk was a barrier to mitigation efforts, emphasising that
understanding public attitudes towards climate change was important for policy makers in
order to design policy to reduce emissions. Similarly, Paço and Lavrador [9] used a survey
of university students in Portugal to identify the link between environmental knowledge,
attitudes, and behaviours towards energy consumption. They noted the lack of signifi-
cant relationship between knowledge and attitudes towards energy while the relationship
between attitudes and behaviour were found to be weak.

Furthermore, perceptions and attitudes can change over time, making the evaluation
of environmental policy support more challenging. This paper explores the links between
the attitudes and stated WTP with the focus on emissions reduction and climate change in
more detail. To elicit support for environmental policies non-market valuation techniques,
including contingent valuation (CV), can be used. Typically, models eliciting WTP for
environmental protection use socio-demographic explanatory variables but ignore the role
of complex psychological and sociological variables, such as environmental attitudes and
beliefs [12]. This paper addresses this gap by assessing the effects of not only traditional
socioeconomic and demographic variables on WTP over time but also investigating signifi-
cance and magnitude of effect of attitudinal variables on WTP. The study focuses on two
main questions. First, it tests whether the responses to perceptions, attitudes, and actions
questions differ over a long time frame, such as 10 years. The first survey was performed
when the environmental issues were at the forefront of the Australian election. The second
survey was conducted when most climate change policy initiatives were dismissed. Second,
the study examines whether attitudes are significant in predicting WTP. It is investigated
using logistic regression. Overall, this paper widens the knowledge on the subject of
citizens’ attitudes towards climate change and their WTP for the emissions reduction, and
it helps to determine the optimal directions of environmental policy.

The rest of the paper is structured as follows. Section 2 outlines relevant literature.
Section 3 discusses changes in perceptions, attitudes, and actions towards the climate
change in Australia. Section 4 outlines a case study. Section 5 describes differences in
perceptions, attitudes, and actions towards climate change. Section 6 discusses the results
of the comparison of WTP estimates and Section 7 provides a summary and conclusions.

2. Literature Review

There is mixed evidence with regard to attitudes and intentions to pay for emissions
reduction and to use renewable energy to reduce emissions. For example, Duan and
Yan [13] investigated Chinese public’s WTP for emissions reduction and found that climate
change awareness, but not environmental awareness, was a positive factor affecting WTP.
Mehedi et al. [14], while investigating WTP for the carbon emissions offsets in Malaysia,
found that knowledge about climate change but not attitudes towards climate change
had a positive and significant effect on WTP. Adaman et al. [15] determined households’
WTP in Turkey for emission reduction and found that environmental perception, attitudes,
and behaviour had a positive impact on WTP. However, Shahzad et al. [16] found that
attitudes were not significant in the model assessing WTP for the environmental protection
in Pakistan.

Similarly, the evidence is mixed with relation to the use of renewable energy. For
example, Lin and Syrgabayeva [17] conducted an attitudinal survey in Kazakhstan re-
garding the impact of environmental concerns, beliefs, and knowledge about renewable
energy on respondents’ WTP for renewable energy. They found that consumers’ concerns
regarding renewable energy, their beliefs, and their knowledge had positively affected their
attitudes and increased their WTP for renewable energy. However, their results showed
that there were no significant relationships between environmental concern and knowledge
about renewable energy and between knowledge about renewable energy and attitudes
towards renewable energy. Halder et al. (2016) examined the effect of attitudes on uni-
versity students’ intentions to use bioenergy in Finland and India surveys. They found
differences across countries with attitudes, subjective norms, and perceived behavioural
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control being significant among Finnish students but only subjective norms were significant
predictors of students’ intentions to use bioenergy among Indian students. Interestingly,
Halder et al. [18] found that attitudes were the strongest predictors of Finnish respondents’
intentions to use bioenergy. Rezaei and Ghofranfarid [19] investigated the intentions of
using renewable energy in the rural area of Iran. They found that while social norms
did not have a significant effect on intentions, awareness, perceived behavioural control,
relative advantage, and moral norms were all significant predictors of intention to use
renewable energy. Rezaei and Ghofranfarid [19] estimated that awareness of renewable
energy had the highest effect on the intentions to use renewable energy.

Feng [20] examined how attitudes towards renewable energy, subjective norms, ac-
ceptance of innovation, and socio-economic variables affect usage of renewable energy
technologies in Taiwan. They found that attitudes and acceptance of innovation, as well as
subjective norms, had significant effects on behavioural intention to use renewable energy
technologies. Irfan et al. [21] examined the links between consumers’ intention and WTP
for renewable energy technologies in Pakistan. They found that attitudes, subjective norms,
and perceived behavioural control had a positive impact on WTP, while the cost of renew-
able energy technologies had a negative effect. Interestingly, the environmental concern did
not have a significant effect on consumers WTP for renewable energy. Irfan et al. [21] ex-
plained it by the lack of governmental efforts to increase awareness of ecological problems
in Pakistan.

Stigka et al. [22] provided an overview of studies on preferences and attitudes of com-
munities towards investments in renewable energy projects and their perceptions of those
technologies. Stigka et al. [22] confirmed correlations between WTP and socioeconomic
variables, such as education, interest in environmental issues, and knowledge of renewable
energy technologies. They noted that environmental attitudes represented a complex con-
cept which included environmental knowledge, environmental values, and environmental
behavioural intentions and were difficult to measure. However, Stigka et al. [22] agreed
that actions followed attitudinal perceptions.

Although the degree of influence of attitudes on stated intention with regard to
emissions reduction and renewable energy has been explored in great detail globally, less
attention was given to Australia specifically. Choi and Ritchie [23] estimated WTP to reduce
carbon dioxide by voluntary carbon offsets in Australia. They found a positive relationship
between attitudes and WTP for reducing emissions. Kragt et al. [24] investigated public
WTP for reducing Australian greenhouse gas emissions. They found that respondents
who believed that climate change was induced by humans had a higher WTP than those
respondents who did not hold such beliefs. Similarly, Ahmed et al. [25] examined the
influence of social norms and attitudes towards green energy on purchasing intentions
for Australian consumers. They found that purchase intention towards green energy was
guided by social influence and green attitudes. Paladino and Pandit [26] looked at the
motivation of Australian households towards purchases green energy and found that
environmental concern, subjective norms, and environmental involvement have significant
positive effects on green energy attitudes and intention to purchase green energy.

There is an established literature on importance of understanding public attitudes
towards climate change for the emissions reduction using non-market valuation, such as
the CV method. The CV question can be seen as a stated intention of WTP explained by
the characteristics of the good and beliefs/perceptions and attitudes towards the good [27].
Whitehead and Hoban [28] suggested that true WTP should be positively correlated with
stated WTP. Generally, there is a consensus that positive attitudes towards green energy
determine consumers’ purchases of renewable energy [29,30]. For example, those respon-
dents who were more aware about environmental issues were more likely to pay more
for the proposed change in environmental quality [31,32]. Furthermore, perceptions of
consequences of climate change could be important variables explaining WTP to protect
the environment [33].
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Oerlemans et al. [34] reported the results from a literature review on the use of CV for
measuring WTP for electricity generated from renewable energy between 2000 and 2011.
They found 29 papers using attitudes towards the environment or renewable energy where
those attitudes had a positive statistically significant relationship with WTP, and only 2 of
those papers where the prior experience with the renewable energy played a significant
but negative role in respondents WTP.

Viscusi and Zeckhauser [35] used a convenience sample of students to assess the effect
of perceptions towards climate change on students’ WTP for avoidance of risk of climate
change in the USA. They investigated whether stronger beliefs that climate change was a
serious risk led to a stronger support of climate change policies. Viscusi and Zeckhauser [35]
found that respondents’ risk perceptions and attitudes towards environmental policies
were important determinants of their WTP for risk reduction.

Several studies showed a correlation between WTP and socio-economic variables,
knowledge about environmental issues and concern about climate change [22,36–38]. For
example, WTP had been found to be positively correlated with being male, having a higher
income and educational level [38–40]. Zahedi et al. [41] using a CV survey examined public
willingness to reduce air pollution and greenhouse gas emissions from road transport in
Spain. They found that younger respondents with higher income level tend to state higher
WTP. Zahedi et al. [41] noted that attitudes and perceived behavioural control had the
strongest effect on the intention to pay for emissions reduction.

Akter and Bennett [42] investigated respondents’ perceptions of climate change impact
on Australia in 2008. They found that most respondents believed that there would be a
decrease in water supply (84% of respondents), more droughts (81% of respondents),
damage to the Great Barrier Reef (77% of respondents), and more natural disasters (75%
of respondents). They found a statistically significant relationship between respondents’
perceptions of the impacts of climate change on Australia and their support of the Carbon
Pollution Reduction Scheme.

Whitehead and Hoban [28] found that attitudes towards environment can be influ-
enced by demographic variables and time. Whitehead and Hoban [28] examined temporal
reliability in CV while controlling for attitudes towards environment. They found that
while attitudes have changed over the five-year period between CV surveys, WTP values
were not affected by this change.

These studies highlighted the importance of perceptions and attitudes in respondents
support of environmental change or policies. It is, therefore, important to investigate
changes in perceptions and attitudes towards climate change over time, as well as their
effect on support for such policy.

3. Changes in Perceptions, Attitudes, and Actions towards the Climate Change
in Australia

The topic of climate change became prominent in media coverage and policies in recent
years. However, media coverage of climate change not only differed by the country [43] and
over time [44–46], it was also heterogenous within the country [47]. For example, in 2008,
Australia had the highest monthly average climate change-related articles per newspaper
issue among 41 developed and developing countries (3.9 articles, 2.10 standard deviation
compared to the world average of 1.2 articles, 1.43 standard deviation) [48]. Lidberg [49]
compared media coverage of two major climate change summits in Copenhagen in 2009
and Paris in 2015 in Australia and concluded that while media coverage was heterogenous
between two major Australian newspapers, there was an exponentially growing willingness
to invest in renewable energy.

Hytten [50] noted that climate change was introduced as a key election issue in the 2007,
2010, and 2019 elections in Australia, which implied substantial media coverage of climate
change issues before elections. Hudson [51] noted that, in terms of energy and climate
policy, Australia experienced dramatic changes between 2006 and 2018. For example, the
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carbon pollution reduction scheme was at the forefront of the debates in 2009 election.
However, by 2018, most of the climate change policy initiatives were abolished [51].

It is interesting to note the change in population segments identified by their attitudes
in Australia. Morrison et al. [52] using Maibach et al. [53] types of questions investigated
how beliefs and attitudes towards climate change affect WTP of households for various
policies applying attitudinal surveys in 2011 and 2016. They found that out of six Aus-
tralian household segments between two periods there was an increase in the Cautious and
Disengaged segments and a decline in Doubtful and Dismissive segments, indicating a greater
concern with respect to climate change. However, Morrison et al. [52] noted the evidence
of the issue fatigue with less respondents thinking about or discussing climate change with
friends or engage in climate friendly behaviour in 2016 compared to a 2011 survey.

Pietsch and McAllister [54] showed a growing concern regarding climate change in
Australia with most people declaring WTP more for environmental protection. Similarly,
Leviston et al. [55] stated that about 80% of respondents in an Australia-wide survey of
more than 5000 respondents indicated that they think climate change was happening,
while 38.6% of respondents stated that they thought that climate change was a natural
phenomenon, and 46% indicated that they thought that humans largely caused climate
change. Capstick et al. [56], on the other hand, noted that public perceptions of climate
change fluctuated over time. They found that respondents in Australia across 2008–2011
were more sceptical than other countries regarding climate change and that there was
a tendency for survey respondents to view climate change as exaggerated or denigrate
policies addressing climate change.

In a more recent report, Quicke and Venketasubramanian [57], confirmed the findings
of Capstick et al. [56] regarding strong concerns amongst Australians about climate change
impacts, although about a third of respondents believed that the seriousness of climate
change was exaggerated, with about half of respondents believing that too many conflicting
opinions were presented to the public.

McAllister et al. [58], in an Australian-wide survey, found that Environment was
selected as the most important non-economic election issues in 2019 (11%) after health
(22%), compared to 8% in 2007 nationally. McAllister et al. [58] found that more respondents
stated that Global Warming was a serious threat in 2019 (68%) compared to 2010 (55%). A
2019 poll commissioned by Roy Morgan Research survey in Australia, found that 46% of
respondents in 2019 considered the environment as the most important issue facing the
world today (compared to 22% in 2009). However, the percentage of respondents that
considered the environment as the most important issue facing Australia (22%) had not
changed between those years [59].

Given the heterogenous coverage in media and acute attention from the policy makers
towards climate change, there was a possibility that perception and attitudes towards
climate changes, as well as the choice of actions towards reducing the risks of climate
change, have changed among respondents between 2009 and 2018. The change in attitudes
could lead to changes in WTP for emissions reduction policies ([21,60,61]. While the
Australian Government exhibited strong commitment to emissions reductions [62,63], with
a constant exposure to media coverage on climate change, over time the issue of climate
change could have become trivialised (issue fatigue) [52,64]. Therefore, for this analysis, it
was hypothesized that perceptions, attitudes, actions, and WTP were different in 2009 and
2018 surveys.

4. Survey Description

Respondents’ perceptions, attitudes, and actions were first elicited in CV study in
2009 and then in 2018. Surveys in both years were administered by the same marketing
company to the online panel of Queensland residents. The online panels were different in
two surveys.

The surveys consisted of three parts. In the first part, questions regarding the potential
impacts of climate change for Australia, and climate change-related statements were
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provided to respondents. The questions were the same in both years. In both surveys,
respondents were asked to rank the importance of economy, law and order, climate change,
health, and education, and about their perceptions and attitudes regarding climate change
(e.g., level of agreement with rising sea levels, harsher weather, increase in economic
costs) [65,66]. Respondents were also asked about past actions related to climate change
they have performed (e.g., purchase of green energy).

The second part of both surveys covered valuation questions. The results from non-
market valuation questions were reported in [67–69]. (Williams and Rolfe [67] analysed
data from choice experiments with the focus on labels and uncertainty. Williams [68]
examined temporal stability of WTP estimates using contingent valuation. Williams [69]
further investigated temporal stability of WTP estimates in choice experiments.). The CV
part of the non-market valuation asked whether the respondents would be willing to pay to
support a certain emissions reduction target. The amount of a bid presented to respondents
was randomised to compute WTP estimates. Finally, the socio-demographic questions,
such as gender, education, income, and age were asked in the third part of the survey.

In total there were 1113 respondents in 2009 survey and 407 respondents in 2018
survey. Gender ratio in both years was the same (50%). Around 30% of respondents had
a higher degree in both years. The chi-square and Student t-tests were used to assess the
differences between characteristics of respondents of two surveys. The results showed that
there were no significant differences between 2009 and 2018 years in gender and education
with the exception that 2018 respondents were significantly older and earnt higher income
than 2009 respondents (Williams, 2022a [68]).

5. Differences in Perceptions/Attitudes and Actions towards Climate Change between
2009 and 2018 Surveys

Respondents were asked to rank several issues, such as education, health, climate
change, and economy, in terms of their relative importance in Australia (Figure 1). While
the most important issues, such as Health and Economy, remained the same for respondents
in both years, the relative importance of issues attracted different ranking across the
surveys. In both years, Climate Change was chosen by the majority of respondents as the
least important issue, followed by Law and Order. The distribution of ranking of Climate
Change and Economy had changed significantly between 2009 and 2018 surveys with more
respondents choosing Climate Change as the most important issue in 2018 (17%) compared
to 2009 (9.8%). The results were consistent with the previous research (e.g., McAllister et al.,
2022 [58]).
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More than a third of respondents in each survey indicated that Health was the most
important policy issue, while Economy was considered the most important issue by less
than a third of respondents in 2009 and only by a quarter of respondents in 2018 surveys
(Table 1). The importance of Education was ranked consistently second (if the first and
second choices are taken into account) after Health and ahead of Economy issues.

Table 1. Most important issues in Australia, 2009 and 2018 surveys.

2009 2018 Sign Difference, Distribution across Categories

Education 18.1% 14.5%
Health 34.9% 32.4%
Climate Change 9.8% 17.0% **
Economy 29.1% 25.6% **
Law and Order 8.1% 10.6%

** 5% significance.

A range of perception questions regarding climate change was presented to respon-
dents in 2009 and 2018 surveys. Respondents were asked about their opinions about the
scale of climate change impacts on Australia, such as increase in sea levels, more drought,
and damage to the Great Barrier Reef. Respondents were able to choose from “will not
occur”, “very small”, “small”, “medium”, “large”, or “very large”. They also had an option
of “not sure”. The “not sure” and missing responses were deleted from the analysis. To
investigate changes in perceptions towards climate change impacts each individual ques-
tion was analysed. Using Mann–Whitney U test (Table 2, more details are in Appendix A,
Table A1) compared the answers to the question “In your opinion how large might be the
following potential impacts of climate change for Australia?”. The results showed that only some
issues attracted significantly different responses between 2009 and 2018 surveys.

Table 2. Differences in perceptions questions between 2009 and 2018.

Q Variable 2009 vs. 2018, p-Value Sign

Q2_1 Rising sea levels 0.001 ***
Q2_2 Harsher weather/more natural disasters 0.729
Q2_3 Decrease in water supply/more drought 0.336
Q2_4 Decrease in agricultural production 0.000 ***
Q2_5 Health problems 0.599
Q2_6 Increase in economic cost 0.082 *
Q2_7 Loss of biodiversity 0.043 **
Q2_8 Damage to the Great Barrier Reef 0.748
Q2_9 Damage to the Kakadu national park 0.201

* 10% significance, ** 5% significance, *** 1% significance. Note: p-value is the difference between respondents’
responses in 2009 and 2018.

There were significant differences in responses to the questions related to the rise
in sea levels, decrease in agricultural production, an increase in economic cost, and loss
of biodiversity. While respondents were less likely to state that there would be medium
impacts from climate change on rising sea levels, they were more concerned about specific
issues. Respondents in 2018, more frequently than the respondents in 2009, stated that
they expected very large negative impacts from the climate change. For example, more
respondents in 2018 stated that there would be a very large effect of climate change on
the decrease in agricultural production (13.5% in 2009 compared to 30% in 2018, Figure 2).
More respondents in 2018 stated that there would be a very large effect on increase in
economic cost (29% in 2009 compared to 17% in 2018). More respondents in 2018 stated
that there would be a very large effect of climate change on loss of biodiversity (24% in
2018 compared to 11% in 2009).
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Next, some of the basic attitudes that respondents had about climate change were
examined [34]. Differences in attitudinal questions are shown in Table 3 (more details in
Appendix A, Table A2). The choices were “strongly agree”, “agree”, “neither agree nor
disagree”, “strongly disagree”, and “not sure”. The missing and “not sure” responses
were omitted from the analysis. More respondents in 2018 (60%) than in 2009 (46%) stated
that they agreed and strongly agreed that emissions reduction would not stop climate
change in Australia within our lifetime. More respondents in 2018 (59%) than in 2009 (53%)
stated that they agreed and strongly agreed that climate change was an important issue
because it affected our standards of living. Similarly, more respondents in 2018 (40%) than
in 2009 (28%) stated that they agreed and strongly agreed with the statement indicating the
perceived decline in their families’ standards of living due to climate change.

Table 3. Differences in attitudinal questions regarding climate change between 2009 and 2018 surveys.

Q Variable 2009 vs. 2018 p-Value Sign

Q5_1 Climate change is NOT occurring 0.152
Q5_2 Climate change is occurring, but only as a result of natural processes 0.060 *
Q5_3 Climate change is a natural event, but human activities increased the rate of its change 0.829
Q5_4 The magnitude of humans’ effect on global climate is very large 0.949
Q5_5 If all countries reduce their emissions dramatically, climate change will stop 0.286
Q5_6 Emissions reduction will not stop climate change in Australia within our life-time 0.000 ***
Q5_7 Climate change is an important issue because it affects the environment 0.235
Q5_8 Climate change is an important issue because it affects our standards of living 0.002 ***
Q5_9 Climate change is an important issue because it will affect future generations 0.255
Q5_10 My family’s standards of living will decrease because of climate change 0.000 ***
Q5_11 Australia makes a large contribution to the total global greenhouse gas emissions 0.091 *

Q5_12 Australia should reduce greenhouse gas emissions even if other countries do not
agree to reduce their emissions 0.162

Q5_13 Industry should be paying for greenhouse gas emissions reduction 0.405
Q5_14 Consumers should be paying for greenhouse gas emissions reduction 0.503

* 10% significance, *** 1% significance p-value is the difference between respondents’ responses in 2009 and 2018.

The null hypothesis that there were no differences in the perceptions and attitudes
towards climate change between 2009 and 2018 surveys was rejected. Furthermore, the
results showed significant differences at 1% level in actions related to the reduction in the
risk of climate change between 2009 and 2018 surveys. The choices were either “Yes” or
“No” to a range of actions, such as purchase of green energy. For example, in the 2018
survey, 23.5% more respondents stated that they purchased green energy compared to 2009
survey. However, about 5% more respondents indicated that they installed solar/wind
energy in 2009 compared to the 2018 survey.

6. Effect of Changes in Perceptions/Attitudes and Actions on WTP

While attitudes could be important in citizens’ support of environmental policies,
economic literature is scarce for applications using perceptions and attitudes in non-market
valuation, such as CV, particularly with relation to the renewable energy and emissions
reduction policies. Hafer and Ran [22] noted that citizens’ perceptions of environmental
goods were difficult to evaluate. This study used a form of stated-preference method—a
CV survey—to explore how perceptions and attitudes affect the stated WTP of respondents
for an emissions reduction policy over time.

To test the difference between WTP in two surveys, the dichotomous WTP variable
was used as a dependent variable. Respondents were asked whether they would be willing
to pay extra per year for the next ten years for an emissions reduction target in Australia.
The bids, ranged from AUD 50 to AUD 2000 in the 2018 survey (AUD 100 to AUD 1000 in
2009), were randomly assigned across respondents. Responses to the question about WTP
for emissions reduction was not significantly different between the years. In 2009, about 42%
stated that they would be willing to pay for emissions reduction compared to 46% in 2018.
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The independent variables were year, bid, perceptions, attitudes, action, and socio-
demographics, such as age, gender, and income. The effect of time was measured with a
dummy variable (Year), which was equal to 1 for 2009 and 0 for 2018. Four models were
estimated. Model 1: base model (socio-demographics variables only), Model 2: composite
scale attitudinal model, Model 3: Model 2 with a variable reflecting an importance of climate
change, and Model 4: Model 3 with all attitudinal and perception variables as categorical.

The results of binomial logistic regression using SPSS Statistics 28 showed that
there were significant differences in WTP responses when accounting for the percep-
tions/attitudes and action questions (Table 4).

Table 4. Logistic regression models with attitudinal questions.

Model 1 Model 2 Model 3

B Sig. Exp(B) B Sig. Exp(B) B Sig. Exp(B)

Year (1) 0.298 0.032 1.348 0.114 0.552 1.121 0.058 0.765 1.060
Bid −0.001 0.000 0.999 −0.001 0.000 0.999 −0.001 0.000 0.999
Income 0.000 0.000 1.000 0.000 0.000 1.000 0.000 0.000 1.000
Female (1) −0.318 0.004 0.728 −0.606 0.000 0.546 −0.566 0.000 0.568
Age −0.003 0.431 0.997 0.003 0.639 1.003 0.003 0.554 1.003
Higher Education (1) 0.415 0.001 1.514 0.388 0.016 1.475 0.364 0.026 1.438
Perception Composite Scale 0–100 0.014 0.018 1.014 0.012 0.043 1.012
Attitude Composite Scale 0–100 −0.036 0.000 0.964 −0.032 0.000 0.969
Action Purchased Green Energy (1) 0.525 0.002 1.690 0.498 0.004 1.645
Action Installed Solar/Wind (1) 0.436 0.043 1.547 0.411 0.058 1.508
Importance of Climate Change −0.169 0.004 0.844
Constant 0.117 0.604 1.124 0.358 0.578 1.430 0.948 0.161 2.582
N 1477 989 989
−2 LL 1857 1099 1091
Nagelkerke R2 0.144 0.317 0.325

Note: First category is the reference category.

Questions regarding perceptions, attitudes, and actions were used to elicit responses
to WTP question. The simple composite scale for each variable was constructed which
then was used in the binary logistic regression using SPSS28. For example, the higher
value for the composite perception variable indicated that respondents thought that climate
change would have a larger impact on Australia. Cronbach’s Alpha was greater than 0.9 for
Perception and Attitude composite scales, indicating that the scales had relatively good
internal reliability. Cronbach’s alpha is a measure of internal consistency and determines
whether items in the scale are measuring the same underlying theoretical construct [70].
Model accuracy improved when perceptions, attitudes, and action variables were included
in the model. Model 2 shows a better fit (R2 = 0.317 compared to R2 = 0.144) than Model 1.

In all models, all socio-economic variables except age were significant in predicting
respondents’ choices. For example, in Model 1, the odds that respondents in 2018 would
answer “Yes” to the suggested bid to pay for emissions reduction were almost 1.4 times that
of the same response in 2009. Model 2 showed that perceptions, attitudes, and actions were
significant predictors of the WTP of respondents. The odds that respondents chose “Yes”
to the WTP question were 1.014 higher if respondents perceived a larger effect from the
climate change on the economy, health, and the environment compared to respondents who
perceived that the effect would be smaller. The results confirmed that those respondents
who have performed actions related to climate change in the past were more likely to
answer “Yes” to the WTP question. The importance of perceptions, attitudes, and actions
described above was consistent with the results of other CV studies [36].

Model 3 included the ranking of importance of climate change in the Australia variable.
It showed that the less respondents thought it was an important issue the less were the
odds that they would answer “Yes” to the valuation question.

Although perception, attitude, and action variables were significant predictors of the
likelihood of respondents answering “Yes” to the WTP question, coefficients for perceptions
and attitudes had small effects on the odds of the “Yes” answer. It is, therefore, instructive
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to investigate the differences in WTP by categories of responses to perceptions and attitu-
dinal questions. Table 5 shows that responses to the following questions were significant
predictors of respondents’ choices to pay for emissions reduction (full model is shown
in Appendix A, Table A4). The questions were Q2_3 “Decrease in water supply/more
drought”, Q2_6 “Increase in economic costs”, Q5_1 “Climate change is NOT occurring”,
Q5_9 “Climate change is an important issue because it will affect future generations”, Q5_11
“Australia makes a large contribution to the total global greenhouse gas emissions”, Q5_14
“Consumers should be paying for greenhouse gas emissions reduction”, Q6_1 “Purchased
green energy”, and Q6_2 “Installed Solar/Wind”.

Table 5. Logistic regression models with categorical attitudinal questions, significant categories only.

Model 4

B Sig. Exp(B)

Year (1) 0.332 0.196 1.380
Bid −0.002 0.000 0.998

Income 0.000 0.001 1.000
Female (1) −0.809 0.000 0.445

Age 0.004 0.521 1.004
Higher Education (1) 0.335 0.081 1.398

Q2_3 Decrease in water supply/more drought 0.027
Q2_3(1) 0.293 0.024
Q2_3(2) 2.461 0.806 1.340
Q2_3(3) 2.202 0.047 11.712
Q2_3(4) 2.625 0.074 9.044
Q2_3(5) 2.588 0.033 13.811

Q2_6 Increase in economic costs * 0.071
Q2_6(1) 1.929 0.173 6.884
Q2_6(2) 1.831 0.194 6.240
Q2_6(3) 1.476 0.285 4.376
Q2_6(4) 1.026 0.455 2.791
Q2_6(5) 0.842 0.544 2.321

Q5_1 Climate change is NOT occurring 0.034
Q5_1(1) −0.310 0.650 0.734
Q5_1(2) 0.132 0.845 1.141
Q5_1(3) 0.581 0.372 1.788
Q5_1(4) 0.844 0.189 2.327

Q5_9 Climate change is an important issue because it will affect future
generations 0.019

Q5_9(1) 0.538 0.047 1.712
Q5_9(2) 1.165 0.004 3.206
Q5_9(3) 0.462 0.443 1.587
Q5_9(4) 2.074 0.054 7.958

Q5_11 Australia makes a large contribution to the total global greenhouse
gas emissions * 0.043

Q5_11(1) −0.375 0.343 0.687
Q5_11(2) −0.751 0.065 0.472
Q5_11(3) −0.223 0.608 0.800
Q5_11(4) −1.187 0.032 0.305

Q5_14 Consumers should be paying for greenhouse gas emissions reduction 0.000
Q5_14(1) 0.201 0.680 1.222
Q5_14(2) −0.769 0.115 0.463
Q5_14(3) −1.190 0.017 0.304
Q5_14(4) −2.214 0.000 0.109
Q6_6(1) Purchased green energy 0.556 0.005 1.744

N 989
−2 LL 936

Nagelkerke R2 0.473

* denotes that there are significant differences in responses between 2009 and 2018 surveys.



Energies 2023, 16, 3879 13 of 22

To check for multicollinearity, the VIF test was conducted. All values were between
1 and 5, indicating only a moderate correlation between a predictor variable and other
predictor variables in the model. It was, however, not severe to investigate further [71].

As expected, the higher bid amount negatively affected WTP. The year of the survey
did not have a significant impact on respondents WTP, confirming findings by Williams [68].
If respondents perceived that there would be a decrease in water supply, they were more
likely to state that they were willing to pay more for emissions reduction. Similarly, those
respondents who perceived that climate change would bring an increase in economic costs
were more likely to state that they were willing to pay the presented bid amount. For
example, the odds of those respondents (who selected “very large” in response to the
question that climate change would have an effect on the decrease in water supply and
more drought) to choose “Yes” in response to WTP question were almost 14 times higher
compared to respondents who selected “will not occur” in response to the question on
water supply and drought.

Those respondents who disagreed with the statement that climate change was not
occurring and perceived that it would affect future generations stated that they were
willing to pay for emission reduction. Those respondents who strongly disagreed with the
statement that “Australia makes a large contribution to the total global GHG emission”
had odds less than 0.3 times of those who strongly agreed with this statement to choose
“Yes” to the WTP question. Respondents who believed that consumers should be paying
for emissions reduction were more likely to accept the proposed bid amount. Respondents
who strongly disagreed with the statement that “Consumers should pay for emissions
reduction” had odds only 0.1 times of those who strongly agreed with this statement to
choose “Yes” to the WTP question.

Actions related to climate change, such as purchasing green energy, positively affected
respondents’ WTP the proposed bid amount to reduce emissions. For example, respondents
who purchased green energy had higher odds (1.7 times) to choose “Yes” to WTP question
compared to those respondents who did not make such purchases in the past.

It is interesting to note that some attitudes and perceptions of climate change that
changed significantly between 2009 and 2018 surveys were significant predictors of respon-
dents WTP for renewable energy policy. These results indicate that when incorporating
perceptions, attitudes, and past actions into non-market valuation models, care is needed
to be taken when eliciting specific issues as respondents are more likely to relate to the
change in environmental quality.

7. Summary and Conclusions

While emissions reductions and climate change policies have been in the focus of
media for a long time, perceptions and attitudes of citizens could change, thus resulting
in changes in the support of environmental policies. Most of the studies on links between
attitudes, perceptions, and actions are general in nature, rather than focused on a specific
product. Studies concerning emissions reduction and the adoption of renewable energy
are less numerous. The focus of this study has been on examining the temporal stability of
attitudes over time and their effect on respondents’ WTP for emissions reduction policies
in Australia.

Given that the topic of climate change has been given considerable attention over the
years, it was expected that respondents would have different attitudes towards climate
change issues and the actions towards activities related to climate change would be different
in 2018 compared to 2009. Supporting the findings of Capstick et al. [56] this study found
that the consumers’ perceptions, attitudes, and actions related to climate change had
changed from 2009 to 2018. For example, the perception of increase in economic costs due
to climate change grew larger in 2018 compared to the 2009 survey.

This study confirmed the findings by Pietsch and McAllister [54] and Leviston et al. [55].
More respondents perceived large impacts from climate change in 2018 compared to the
2009 survey. The results showed that Climate Change was the least important issue for
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respondents in both years of the surveys, which was in contrast with findings by Roy
Morgan [59]. However, analysis indicated that Climate Change became significantly more
important in 2018 compared to the 2009 survey, the finding that was aligned with results
from McAllister et al. [58].

Understanding the factors that affect citizens’ support of emissions reduction policies
is important in designing efficient environmental policies. Most analyses when using stated
preference methods included demographic characteristics but rarely explored attitudes [8].
This study explored the effects of attitudes on WTP for emissions reduction policy over time.
While some perceptions and attitudes changed over time significantly, most perceptions
and attitudes that affected WTP exhibit temporal stability during this time period (see
Table 1). This study partially confirmed Whitehead and Hoban [28] results, finding that
while the change in attitudes were significant over the 10-year period between surveys,
WTP values were not affected to the same extent. Although some perceptions did not
change (such as regarding the effect of climate change on drought) they were significant
predictors of the WTP of respondents for emissions reduction. Additionally, believing
in occurrence and importance of climate change, as well as agreeing with consumers’
responsibility to reduce GHG emissions did not change over the 10 years between surveys,
but all were significant predictors of WTP.

This study supported literature connecting environmental concerns and WTP for
emissions reduction, renewable energy, or support environmental policy. It confirmed
relationships between WTP and some socio-economic variables, such as income, gender,
and education. An important part of the analysis was to quantify the impact of variables
on WTP. The results showed significant impacts of education, perceptions, attitudes, and
actions on respondents WTP for emissions reduction. However, it showed that past ac-
tions related to climate change had a stronger effect on the stated WTP compared to the
respondents’ perceptions and attitudes. Further analysis revealed the relative strength of
these impacts on WTP, highlighting that the intensity of perceptions and attitudes towards
climate change influenced respondents’ WTP. These findings have important implications
for the policy design. It is important to increase public awareness and education with re-
spect to climate change, so that the public has more knowledge and relies less on subjective
attitudes and perceptions. Furthermore, findings showed that respondents’ perceptions
and attitudes towards several issues, including more droughts and potential impacts on
future generations, did not change but had a strong effect on their WTP. Therefore, the
identification of public concerns regarding various effects of climate change is important in
designing a successful environmental policy.

The findings emphasised the complexity of the relationship amongst perceptions,
attitudes, actions, and stated WTP for environmental policies. Limitations of this study
include the focus on one Australian state. Respondents in other states might have different
attitudes and perceptions towards climate change and, therefore, different WTP for emis-
sions reduction. Furthermore, the survey was taken 10 years apart without continuous
monitoring changes in attitudes and perceptions towards climate change. Future research
can explore more in-depth respondents’ attitudes and perceptions while categorising them
in different groups in relation to their attitudes and perceptions towards climate change
and WTP for emissions reduction and adoption of renewable energy.
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Appendix A

Table A1. The perception of potential effects of climate change for Australia.

2009 2018

Rising sea levels Will not occur 2.20% 4.20%
Very small 3.90% 11.20%
Small 11.20% 17.20%
Medium 39.20% 25.00%
Large 26.10% 21.60%
Very large 11.20% 15.80%
Not sure 6.10% 5.00%

More natural disasters Will not occur 1.50% 4.20%
Very small 2.90% 11.20%
Small 8.70% 17.20%
Medium 30.50% 25.00%
Large 36.70% 21.60%
Very large 14.80% 15.80%
Not sure 4.90% 5.00%

Decrease in water supply Will not occur 1.30% 2.80%
Very small 2.70% 6.40%
Small 7.60% 8.80%
Medium 27.40% 20.40%
Large 33.80% 24.60%
Very large 23.00% 33.60%
Not sure 4.10% 3.40%

Decrease in agricultural production Will not occur 1.00% 2.80%
Very small 3.70% 6.60%
Small 12.10% 9.40%
Medium 34.40% 19.60%
Large 30.00% 28.40%
Very large 11.70% 28.40%
Not sure 7.10% 4.80%

Health problems Will not occur 2.00% 4.60%
Very small 6.60% 6.40%
Small 13.60% 14.00%
Medium 32.60% 26.60%
Large 29.60% 23.80%
Very large 9.30% 19.00%
Not sure 6.50% 5.60%

Increase in economic costs Will not occur 0.90% 2.60%
Very small 2.40% 3.80%
Small 7.20% 9.80%
Medium 31.60% 21.40%
Large 36.70% 28.60%
Very large 16.40% 29.60%
Not sure 4.80% 4.20%

Loss of biodiversity Will not occur 1.40% 4.00%
Very small 2.90% 5.20%
Small 12.30% 13.60%
Medium 34.00% 24.00%
Large 22.50% 21.60%
Very large 9.00% 21.20%
Not sure 18.00% 10.40%

Damage to the Great Barrier Reef Will not occur 1.10% 4.00%
Very small 1.80% 5.20%
Small 8.60% 13.60%
Medium 28.20% 24.00%
Large 33.50% 21.60%
Very large 23.00% 21.20%
Not sure 3.80% 10.40%
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Table A1. Cont.

2009 2018

Damage to the Kakadu Will not occur 1.90% 4.60%
Very small 4.60% 8.80%
Small 13.20% 11.40%
Medium 33.80% 23.60%
Large 22.20% 23.40%
Very large 8.20% 17.60%
Not sure 16.20% 10.60%

Table A2. Respondents’ attitudes, views, and beliefs regarding climate change.

2009 2018

Climate change is NOT occurring Strongly agree 2.70% 5.80%
Agree 5.80% 9.20%
Neither agree nor disagree 19.40% 18.20%
Disagree 31.50% 24.80%
Strongly disagree 38.00% 39.00%
Not sure 2.50% 3.00%

Climate change is occurring, but only as a result of natural
processes

Strongly agree 5.20% 7.60%
Agree 15.00% 22.80%
Neither agree nor disagree 31.40% 24.00%
Disagree 31.40% 24.00%
Strongly disagree 11.90% 18.60%
Not sure 5.00% 3.00%

Climate change is a natural event, but human activities increased
the rate of its change

Strongly agree 20.60% 19.80%
Agree 44.60% 47.60%
Neither agree nor disagree 22.90% 17.20%
Disagree 6.30% 7.60%
Strongly disagree 2.10% 5.40%
Not sure 3.60% 2.40%

The magnitude of humans’ effect on global climate is very large Strongly agree 21.70% 27.00%
Agree 38.30% 34.00%
Neither agree nor disagree 24.10% 18.40%
Disagree 8.80% 9.00%
Strongly disagree 3.70% 8.60%
Not sure 3.50% 3.00%

If all countries reduce their emissions dramatically, climate change
will stop

Strongly agree 4.10% 6.20%
Agree 18.30% 21.80%
Neither agree nor disagree 34.00% 29.40%
Disagree 27.80% 26.40%
Strongly disagree 8.70% 10.00%
Not sure 7.10% 6.20%

Emissions reduction will not stop climate change in Australia
within our life time

Strongly agree 10.90% 15.00%
Agree 31.40% 36.40%
Neither agree nor disagree 27.30% 23.80%
Disagree 17.40% 11.80%
Strongly disagree 4.90% 4.60%
Not sure 8.10% 8.40%

Climate change is an important issue because it affects the
environment

Strongly agree 24.40% 31.2%
Agree 43.80% 37.8%
Neither agree nor disagree 22.80% 19.4%
Disagree 4.90% 4.4%
Strongly disagree 2.50% 5.2%
Not sure 1.50% 2.0%
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Table A2. Cont.

2009 2018

Climate change is an important issue because it affects our
standards of living

Strongly agree 13.30% 23.80%
Agree 37.90% 34.40%
Neither agree nor disagree 33.10% 27.40%
Disagree 10.00% 6.60%
Strongly disagree 2.60% 5.00%
Not sure 3.10% 2.80%

Climate change is an important issue because it will affect future
generations

Strongly agree 33.10% 40.00%
Agree 37.80% 30.60%
Neither agree nor disagree 19.60% 17.80%
Disagree 4.60% 4.60%
Strongly disagree 3.10% 4.60%
Not sure 1.80% 2.40%

My family’s standards of living will decrease because of climate
change

Strongly agree 3.30% 13.80%
Agree 21.90% 22.60%
Neither agree nor disagree 38.50% 34.00%
Disagree 22.20% 14.00%
Strongly disagree 4.90% 7.40%
Not sure 9.20% 8.20%

Australia makes a large contribution to the total global greenhouse
gas emissions

Strongly agree 5.50% 8.80%
Agree 26.40% 26.40%
Neither agree nor disagree 35.40% 26.40%
Disagree 18.70% 15.20%
Strongly disagree 5.70% 15.80%
Not sure 8.40% 7.40%

Australia should reduce greenhouse gas emissions even if other
countries do not agree to reduce their emissions

Strongly agree 22.60% 25.20%
Agree 40.00% 35.40%
Neither agree nor disagree 22.70% 20.80%
Disagree 7.50% 6.40%
Strongly disagree 3.80% 10.40%
Not sure 3.30% 1.80%

Industry should be paying for greenhouse gas emissions reduction Strongly agree 22.30% 20.40%
Agree 38.90% 39.80%
Neither agree nor disagree 26.80% 25.00%
Disagree 6.10% 5.20%
Strongly disagree 2.70% 6.00%
Not sure 3.20% 3.60%

Consumers should be paying for greenhouse gas emissions
reduction

Strongly agree 4.00% 6.80%
Agree 20.80% 19.20%
Neither agree nor disagree 37.80% 35.60%
Disagree 23.00% 18.40%
Strongly disagree 10.00% 15.80%
Not sure 4.30% 4.20%

Table A3. Actions of respondents related to climate change.

2009 2018

1. Purchased green energy/carbon offsets 36.0% 59.4%
2. Installed solar panel/wind energy in your house 8.2% 3.2%

Table A4. Binary logistic model, all variables.

B S.E. Wald df Sig. Exp(B) 95% C.I. for EXP(B)

Lower Upper

Year (1) 0.322 0.249 1.67 1 0.196 1.38 0.847 2.248
Bid −0.002 0 82.946 1 0 0.998 0.998 0.999
Income 0 0 10.823 1 0.001 1 1 1
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Table A4. Cont.

B S.E. Wald df Sig. Exp(B) 95% C.I. for EXP(B)

Lower Upper

Female (1) −0.809 0.184 19.416 1 0 0.445 0.311 0.638
Age 0.004 0.007 0.411 1 0.521 1.004 0.991 1.017
Higher Educ (1) 0.335 0.192 3.037 1 0.081 1.398 0.959 2.038
Q2_1 3.929 5 0.56
Q2_1(1) 0.05 0.939 0.003 1 0.958 1.051 0.167 6.627
Q2_1(2) −0.195 1.012 0.037 1 0.847 0.823 0.113 5.986
Q2_1(3) 0.193 1.011 0.036 1 0.849 1.213 0.167 8.794
Q2_1(4) −0.214 1.03 0.043 1 0.836 0.808 0.107 6.081
Q2_1(5) −0.001 1.052 0 1 1 0.999 0.127 7.85
Q2_2 3.935 5 0.559
Q2_2(1) −1.701 1.351 1.586 1 0.208 0.182 0.013 2.577
Q2_2(2) −1.878 1.325 2.009 1 0.156 0.153 0.011 2.053
Q2_2(3) −2.07 1.339 2.39 1 0.122 0.126 0.009 1.741
Q2_2(4) −1.778 1.347 1.742 1 0.187 0.169 0.012 2.369
Q2_2(5) −1.77 1.367 1.676 1 0.195 0.17 0.012 2.483
Q2_3 12.895 5 0.024
Q2_3(1) 0.293 1.19 0.061 1 0.806 1.34 0.13 13.795
Q2_3(2) 2.461 1.238 3.949 1 0.047 11.712 1.034 132.611
Q2_3(3) 2.202 1.231 3.202 1 0.074 9.044 0.811 100.908
Q2_3(4) 2.625 1.233 4.532 1 0.033 13.811 1.232 154.87
Q2_3(5) 2.588 1.249 4.296 1 0.038 13.305 1.151 153.763
Q2_4 0.505 5 0.992
Q2_4(1) −0.227 1.231 0.034 1 0.854 0.797 0.071 8.895
Q2_4(2) −0.564 1.273 0.196 1 0.658 0.569 0.047 6.903
Q2_4(3) −0.587 1.262 0.217 1 0.642 0.556 0.047 6.597
Q2_4(4) −0.615 1.258 0.239 1 0.625 0.541 0.046 6.367
Q2_4(5) −0.552 1.277 0.187 1 0.666 0.576 0.047 7.043
Q2_5 3.615 5 0.606
Q2_5(1) 0.507 0.85 0.356 1 0.551 1.66 0.314 8.778
Q2_5(2) 0.885 0.87 1.036 1 0.309 2.423 0.441 13.321
Q2_5(3) 0.587 0.863 0.463 1 0.496 1.799 0.331 9.774
Q2_5(4) 0.63 0.865 0.53 1 0.467 1.877 0.344 10.24
Q2_5(5) 0.223 0.905 0.061 1 0.805 1.25 0.212 7.368
Q2_6 10.136 5 0.071
Q2_6(1) 1.929 1.415 1.858 1 0.173 6.884 0.43 110.317
Q2_6(2) 1.831 1.411 1.683 1 0.194 6.24 0.393 99.185
Q2_6(3) 1.476 1.382 1.142 1 0.285 4.376 0.292 65.63
Q2_6(4) 1.026 1.373 0.559 1 0.455 2.791 0.189 41.122
Q2_6(5) 0.842 1.389 0.368 1 0.544 2.321 0.153 35.287
Q2_7 4.699 5 0.454
Q2_7(1) 0.645 1.511 0.182 1 0.67 1.905 0.099 36.804
Q2_7(2) 0.895 1.468 0.372 1 0.542 2.448 0.138 43.49
Q2_7(3) 0.823 1.473 0.312 1 0.576 2.276 0.127 40.806
Q2_7(4) 1.175 1.486 0.625 1 0.429 3.237 0.176 59.539
Q2_7(5) 1.558 1.511 1.063 1 0.302 4.748 0.246 91.675
Q2_8 2.595 5 0.762
Q2_8(1) 0.142 1.766 0.006 1 0.936 1.153 0.036 36.694
Q2_8(2) 0.477 1.757 0.074 1 0.786 1.611 0.051 50.387
Q2_8(3) 0.886 1.745 0.258 1 0.612 2.425 0.079 74.09
Q2_8(4) 0.714 1.753 0.166 1 0.684 2.042 0.066 63.428
Q2_8(5) 0.928 1.762 0.277 1 0.598 2.53 0.08 80.013
Q2_9 4.605 5 0.466
Q2_9(1) −0.034 0.977 0.001 1 0.972 0.966 0.142 6.554
Q2_9(2) −0.985 0.953 1.067 1 0.302 0.374 0.058 2.419
Q2_9(3) −1.036 0.949 1.191 1 0.275 0.355 0.055 2.28
Q2_9(4) −0.966 0.97 0.993 1 0.319 0.38 0.057 2.546
Q2_9(5) −0.861 1.007 0.731 1 0.393 0.423 0.059 3.043
Q5_1 10.419 4 0.034
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Table A4. Cont.

B S.E. Wald df Sig. Exp(B) 95% C.I. for EXP(B)

Lower Upper

Q5_1(1) −0.31 0.683 0.206 1 0.65 0.734 0.192 2.796
Q5_1(2) 0.132 0.674 0.038 1 0.845 1.141 0.305 4.271
Q5_1(3) 0.581 0.651 0.796 1 0.372 1.788 0.499 6.404
Q5_1(4) 0.844 0.643 1.725 1 0.189 2.327 0.66 8.203
Q5_2 2.609 4 0.625
Q5_2(1) −0.208 0.453 0.211 1 0.646 0.812 0.334 1.974
Q5_2(2) 0.09 0.456 0.039 1 0.844 1.094 0.447 2.675
Q5_2(3) −0.082 0.459 0.032 1 0.859 0.922 0.375 2.265
Q5_2(4) 0.269 0.504 0.285 1 0.593 1.309 0.487 3.516
Q5_3 6.428 4 0.169
Q5_3(1) 0.095 0.248 0.148 1 0.7 1.1 0.677 1.788
Q5_3(2) 0.607 0.305 3.959 1 0.047 1.835 1.009 3.337
Q5_3(3) 0.257 0.41 0.393 1 0.531 1.293 0.579 2.889
Q5_3(4) −0.634 0.674 0.884 1 0.347 0.531 0.141 1.989
Q5_4 4.353 4 0.36
Q5_4(1) −0.196 0.267 0.54 1 0.462 0.822 0.487 1.387
Q5_4(2) −0.612 0.361 2.863 1 0.091 0.543 0.267 1.102
Q5_4(3) −0.656 0.459 2.046 1 0.153 0.519 0.211 1.275
Q5_4(4) 0.063 0.651 0.009 1 0.923 1.065 0.297 3.816
Q5_5 6.593 4 0.159
Q5_5(1) −0.312 0.445 0.491 1 0.484 0.732 0.306 1.752
Q5_5(2) −0.399 0.441 0.817 1 0.366 0.671 0.283 1.593
Q5_5(3) −0.038 0.452 0.007 1 0.933 0.963 0.397 2.333
Q5_5(4) −0.886 0.538 2.711 1 0.1 0.412 0.144 1.184
Q5_6 2.69 4 0.611
Q5_6(1) 0.026 0.317 0.007 1 0.935 1.026 0.551 1.909
Q5_6(2) 0.248 0.35 0.502 1 0.478 1.281 0.645 2.544
Q5_6(3) 0.342 0.362 0.894 1 0.344 1.408 0.693 2.861
Q5_6(4) 0.517 0.511 1.022 1 0.312 1.676 0.616 4.565
Q5_7 6.207 4 0.184
Q5_7(1) −0.333 0.294 1.285 1 0.257 0.717 0.403 1.275
Q5_7(2) −0.581 0.39 2.216 1 0.137 0.559 0.26 1.202
Q5_7(3) −0.611 0.609 1.006 1 0.316 0.543 0.165 1.791
Q5_7(4) −2.937 1.28 5.268 1 0.022 0.053 0.004 0.651
Q5_8 7.013 4 0.135
Q5_8(1) 0.441 0.331 1.774 1 0.183 1.555 0.812 2.977
Q5_8(2) 0.205 0.368 0.312 1 0.576 1.228 0.597 2.524
Q5_8(3) 0.902 0.452 3.973 1 0.046 2.464 1.015 5.98
Q5_8(4) 1.524 0.915 2.773 1 0.096 4.59 0.764 27.586
Q5_9 11.771 4 0.019
Q5_9(1) 0.538 0.271 3.951 1 0.047 1.712 1.008 2.91
Q5_9(2) 1.165 0.399 8.505 1 0.004 3.206 1.465 7.015
Q5_9(3) 0.462 0.602 0.589 1 0.443 1.587 0.488 5.165
Q5_9(4) 2.074 1.075 3.725 1 0.054 7.958 0.968 65.392
Q5_10 6.048 4 0.196
Q5_10(1) −0.691 0.421 2.693 1 0.101 0.501 0.219 1.144
Q5_10(2) −0.282 0.43 0.43 1 0.512 0.754 0.324 1.753
Q5_10(3) −0.664 0.453 2.152 1 0.142 0.515 0.212 1.25
Q5_10(4) −0.365 0.661 0.305 1 0.581 0.694 0.19 2.537
Q5_11 9.841 4 0.043
Q5_11(1) −0.375 0.396 0.899 1 0.343 0.687 0.316 1.493
Q5_11(2) −0.751 0.407 3.397 1 0.065 0.472 0.212 1.049
Q5_11(3) −0.223 0.434 0.263 1 0.608 0.8 0.342 1.874
Q5_11(4) −1.187 0.554 4.596 1 0.032 0.305 0.103 0.903
Q5_12 4.49 4 0.344
Q5_12(1) 0.167 0.294 0.323 1 0.57 1.182 0.664 2.103
Q5_12(2) −0.37 0.39 0.901 1 0.343 0.691 0.322 1.483
Q5_12(3) −0.363 0.473 0.587 1 0.443 0.696 0.275 1.759
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Table A4. Cont.

B S.E. Wald df Sig. Exp(B) 95% C.I. for EXP(B)

Lower Upper

Q5_12(4) 0.162 0.703 0.053 1 0.818 1.176 0.297 4.662
Q5_13 2.991 4 0.559
Q5_13(1) −0.242 0.258 0.884 1 0.347 0.785 0.474 1.301
Q5_13(2) −0.085 0.303 0.078 1 0.781 0.919 0.507 1.665
Q5_13(3) 0.232 0.472 0.241 1 0.623 1.261 0.5 3.179
Q5_13(4) 0.783 0.78 1.007 1 0.316 2.188 0.474 10.097
Q5_14 43.753 4 0
Q5_14(1) 0.201 0.487 0.17 1 0.68 1.222 0.471 3.173
Q5_14(2) −0.769 0.488 2.486 1 0.115 0.463 0.178 1.206
Q5_14(3) −1.19 0.497 5.732 1 0.017 0.304 0.115 0.806
Q5_14(4) −2.214 0.573 14.947 1 0 0.109 0.036 0.336
Q6_1(1) 0.556 0.198 7.883 1 0.005 1.744 1.183 2.571
Q6_2(1) 0.34 0.254 1.792 1 0.181 1.406 0.854 2.314
Importance CC −0.07 0.07 0.996 1 0.318 0.932 0.813 1.07
Constant −1.188 1.761 0.455 1 0.5 0.305
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