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Abstract: The Asian disease problem has long been studied since first introduced by Tversky and
Kahneman in 1981. This study explores the mechanics of the Asian disease problem to a scenario
reflecting deaths attributed to climate change. The study examines the gain/loss frame setup of
the Asian disease problem. To research the Asian disease problem, in partnership with a Qualtrics
panel, we surveyed 1209 customers of Utah utilities. Through statistical tests on the survey data,
we confirmed the existence of the gain/loss framing effect. Moreover, the framing effect held when
separating and examining responses based on unique socio-economic characteristics (i.e., age, gender,
race, marital status, income, educational attainment, political preference, living status, household
size, years at current residence, and energy-saving preference). In short, like the original Asian
disease problem, the framing impact varied regardless of the characteristic studied. Based on these
findings, we recommend implementing the framing effects of the Asian disease problem to an
expanded realm for energy- and climate-related programs, initiatives, and academic research. We
believe that this framing could spur action to mitigate climate change. Moreover, we recommend an
expanded empirical study of the Asian disease problem to novel and understudied realms beyond
our focus area.

Keywords: socio-economic factors and risk tolerance; prospect theory; prospect theory and climate
change; Asian disease problem; risk tolerance; energy economics; framing impacts; climate change
mitigation; Utah energy study; climate change; energy policy

1. Introduction

The United Nations reports that “climate change is the defining issue of our time
and we are at a defining moment” [1]. The consumption and generation of energy are of
paramount concern to the public, policymakers, scientists, and private business interests.
Energy is a sizeable share of the United States economy, estimated at 5.8 percent of gross
domestic product [2]. Climate change’s impact stems as a pervasive but seemingly invisible
threat, whereby in contemporary life, it may not be currently perceived. Still, as climate
change is of paramount concern, understanding the role of decisions in conjunction with
decision theory can ameliorate its impacts.

Von Neumann and Morgenstern’s [3] Expected Utility Theory explains how rational
agents make choices. In economic terms, Expected Utility Theory remains the gold standard
for how decisions should be made in the face of risk. Expected Utility Theory presents
how to rationally choose when unsure which outcome will result from one’s actions. The
overall goal aims to choose the action with the highest expected utility with an emphasis
on risk aversion for decision-making. In the economic context, homo economicus, or
“rational person”, weighs each option and makes a value-maximizing decision. The tenets
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of expected theory have been applied to multiple fields, such as international relations in
assessing state behavior [4] or in finance with the Efficient Market Hypothesis [5]. The
Expected Utility Theory could even be applied to energy when buying an energy-efficient
appliance that involves risks of a fixed upfront cost with the promise of energy savings in
return. However, those savings amounts are unknown [6].

In contrast to the Expected Utility Theory, Kahneman and Tversky [7] present an
alternative theory to address empirical violations found with rational decision making.
Prospect Theory posits that welfare change from gains and losses is evaluated concerning a
reference point, usually the status quo. This theory stems from experiments conducted in
the 1970s revealing that people fail to make decisions based on expected-utility theories of
economics. Moreover, “people normally perceive outcomes as gains and losses, rather than
as final states of wealth or welfare” ([7], p. 28).

Prospect Theory suggests consumers are risk averse with respect to gains and risk
seeking with regard to losses, resulting in a welfare change that is much greater from a
loss than from an expected gain of comparable magnitude. In this regard, decisionmakers
are risk averse when they are content or satisfied with their situation and risk seeking
when they are dissatisfied with their situation [8]. This situation can lead to loss aversion,
anchoring, status quo bias, and other anomalous behavior [9]. Prospect Theory is founda-
tional to behavioral economics and establishes a critical experimental methodology within
economics. It has also been widely studied, such as in international relations describing
foreign policy decisions (i.e., [10]).

In the context of climate change, Kunreuther et al. [11] argue that loss aversion should
motivate more action than would be undertaken using a rational choice model. Still,
in the realm of energy-efficiency investments, scholars argue that a gap exists between
the observable and some notion of optimized energy consumption. Behavioral biases in
individual decision making may contribute to this gap [12]. Furthermore, while energy-
efficient investments “seem to present clear economic and environmental advantages, the
level of investment in them does not reach the levels which would correspond to such
benefits” [13], suggesting that risk assessment on the part of decision makers may have
undue influence on the collective investment.

Perhaps a little too close to home, given the 2020 widespread devastation of the COVID-
19 crisis in the United States and around the world, Tversky and Kahneman’s [14] widely
cited Asian disease survey provides an empirical example of the influence of framing in a
respondent’s decision. Therein, respondents are asked to choose a policy alternative that
combats the outbreak of a dangerous new illness that infected 600 people. To study this
survey, Tversky and Kahneman divide the respondents into two response groups, whereby
participants make a binary choice between one alternative with a risky outcome with the
frame manipulated by the reference point. The outcomes are framed in two distinct ways:
gains (promoting risk-averse behavior) or losses (facilitating risk seeking behavior). The
scenario from Tversky and Kahneman’s research follows:

Scenario: Imagine that the U.S. is preparing for the outbreak of an unusual Asian
disease, which is expected to kill 600 people. Two alternative programs to combat the
disease have been proposed. Assume that the exact scientific estimate of the consequences
of the programs are as follows:

If Program A is adopted, 200 people will be saved.
If Program B is adopted, there is 1/3 probability that 600 people will be saved, and

2/3 probability that no people will be saved. Which of the two Programs would you favor?
In the second group of respondents, instead of Programs A and B, two alternative

Programs were given with the scenario being the same.
If Program C is adopted, 400 people will die.
If Program D is adopted, there is 1/3 probability that nobody will die, and 2/3

probability that 600 people will die.
In Tversky and Kahneman’s study, which stands as an empirical basis for Prospect

Theory, the absolute effect of each program scenario remains constant throughout the
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experiment—200 individuals were saved while 400 died. Additionally, the expected util-
ity of the second group was also consistent—200 individuals are saved, while 400 died.
Nonetheless, in the second group, an element of risk is introduced.

Despite the equivalency of the options presented in Tversky and Kahneman’s
study [14], 72% of respondents who received choice set 1 selected Program A (safe option)
when the problem was framed as gains, while 78% of individuals in the second group who
were given set 2 chose Program D (risky option) when the program was framed as a loss.
In this regard, when the choices were framed in terms of saving individuals (choice set 1),
subjects were risk averse and settled for saving 200 people rather than accepting a 33%
chance of saving all 600 with Program B. In contrast, as options were framed in terms of
people dying as was the case in choice set 2, respondents were more willing to choose the
riskier Policy B, which again, had a 33% chance of saving all 600, but a 67% chance of losing
all 600, as opposed to the certain loss of 400 individuals that came with Policy A.

While the Asian disease problem shows the merits of framing, Expected Utility The-
ory’s invariance assumption argues that varying choice presentation should yield the same
preference order regardless of its framing [15]. In this regard, framing does not impact
choices, preferences, or individual decisions. Theoretically, the decision is independent of
the frames; how the question or the situation is framed does not affect behavior, decision,
or preferences.

Notably, this Tversky and Kahneman’s framing observation held constant even among
university professors and physicians, despite expectations that these groups may be less
susceptible to the effects of framing [16]. This result represents a general tendency for people
to be risk averse when exposed to gains (survival) and risk seeking when exposed to losses
(mortality) format. Li and Xie [17] note that the Asian disease study has triggered multiple
studies, including those in applied realms. For example, this framing effect has been tested
in various realms such as cancer treatment, jobs, taxes, military decisionmakers [18], health
behaviors during pandemics [19], product desirability [20] and financial planning [21].
Framing choices have been available for both real and hypothetical decisions [22]. Still, not
every scholar who looks for framing effects finds them (i.e., [23]).

Heutel [6] writes about Prospect Theory and energy efficiency. Heutel ([6], p. 236)
notes that the “choice over energy efficient investments, like buying an energy-efficient car
or appliance, involves risk”. As with nearly any household purchase, the act of acquiring
these energy-efficient appliances and household improvement purchases involves a fixed
upfront cost along with some future promise of energy savings, while the amount of those
savings is unknown. Greene [24] offers an explanation that the concept of loss aversion
can elucidate the “energy efficiency gap”, where individuals appear to neglect ostensibly
cost-effective efficiency investments [25]. Through the incorporation of the dimension of
risk weighting into the gain/loss framing, Tversky and Kahneman introduced Cumulative
Prospect Theory [26]. Moreover, Heutel [6], p. 239) contends that at the time of his paper,
“little is known about whether consumers’ choices over energy efficiency are explained by
Prospect Theory, nor about how policy can be designed if this is the case,” suggesting a
further opportunity to explore this relationship.

Prospect Theory founder Kahneman [27] concedes that Prospect Theory faces weak-
nesses in describing behavior. Prospect Theory fails to consider disappointment and regret.
Nonetheless, Kahneman [27] remarks that model predictions of disappointment and regret
are no better than Prospect Theory. Rossiter [28] explores weaknesses of Prospect Theory,
contending that Prospect Theory depends entirely on the concept of loss aversion.

Moreover, the idea that decisionmakers weigh losses more heavily than equivalent
gains stands as an illustration of loss aversion but, in the same manner, consists of the
two main Prospect Theory principles. For instance, the “certainty effect for gains” can be
expressed in the popular proverb “a bird in the hand is worth two in the bush”. Further-
more, the “probabilistic effect for losses” can be seen as following from loss aversion in
that decisionmakers are averse to subjecting themselves to a seemingly certain loss and
will proverbially “grasp at straws” or take any chance in the hope of avoiding such a loss
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(Rossiter, [28], p. 400). In this regard, the concept of loss aversion to skeptics is neither new
or novel, but rather just a different nomenclature or term that has long since been known
and described in literature as “negativity bias” [29]. Moreover, Rossiter [28] argues that
Prospect Theory fails to adequately apply to complex real-world decisions.

Prospect Theory’s narrow focus on framing raises several ethical concerns. Positive
framing could be unethical in high-involvement consumer marketing. In a similar vein,
negative framing could be unethical in social marketing. McDermott [30], p. 304) notes that
rational choice theorists and others criticize Prospect Theory on the grounds of lacking a
theory of framing effects. While this criticism may be legitimate, McDermott ([30], p. 304)
contends that this limitation is still similar to the lack of a theory regarding the origins of
preferences in a rational choice model.

2. Research Question

This paper will contribute to the existing body of literature by applying the Asian
disease example to energy choices in the realm of climate change. Through this inquiry, the
paper seeks to gain insights on the impacts of framing in decision theory on a topic with far
reaching impacts that may be perceived as in the distant future. Thus, it is conceivable that
with the appropriate framing on climate change, it may motivate greater action on the part
of private and public enterprises. The application of Prospect Theory to climate change
and energy policy seems to be limited [31]. In this scenario, the paper modifies the original
Asian disease scenario with binary choices and consistent mathematical applications from
Tverksy and Kahheman. The study explores gains and losses as lives saved/lost as a result
of climate change related impacts.

While previous studies on the Asian disease problem assess respondents on the same
characteristics, our study seeks to further refine the effects on framing in certain socio-
economic factors. We investigate this research question in light of the applied Asian disease
scenario through a state-wide survey of 1209 respondents who were assessed based on
age, gender, household income, etc. Through our work, we hypothesize that positive
(vs. negative) framing decreases respondents’ likelihood to consider risk-seeking (vs.
risk-averse) decisions, regardless of climate change’s impact type (real vs. hypothetical).

3. Materials and Methods

Data collection for this study was contracted through a commercial survey sampling
and administration company, Qualtrics. Qualtrics uses its panel aggregator to recruit
online panel participants for internet-based surveys. This aggregator provides clients
access to members of various market research panels and through digital fingerprinting
technology and IP address checks, ensures that participants’ data are as valid and reliable
as possible. For this reason, Qualtrics is commonly used for academic research in broad
academic explorations such as an analysis of firearm owners [32], a study of people of
color experiencing psychedelic experiences [33], and sexual harassment at work since the
#MeToo movement [34].

This research received Institutional Review Board approval at the University of Utah.
A grant from the University of Utah Sustainable Campus Initiative Fund supported the
funding for this research. This survey conducted 1209 responses from adult utility cus-
tomers currently residing in Utah. Utah was selected due to its unique diversity with
significant opportunities for a well-rounded test market, its high growth rate relative to
the rest of the United States, its relative conservative slant compared to the rest of the
United States, and to present results more salient and applicable to this survey sponsor,
the University of Utah Sustainable Campus Initiative Fund. While, for some, our sample
selection may lack external generalizability, our survey responses are derived from appro-
priate grant funding; nonetheless, with the quotas and insights established to mirror the
state of Utah, we believe that our insights reflect closer to the general United States than
otherwise may be considered on the surface. Moreover, our results offer valuable insights
that can be applied to further contribute to the literature and discussion on the tenants
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Prospect Theory as explored through the experiment of the Asian disease problem applied
to climate change.

Once the survey parameters were put into place, Qualtrics recruited panel participants
via email. These individuals were invited to participate in the study by clicking on a link
to screening questions that assess eligibility. These participants were targeted by certain
profiling attributes; for this study, respondent data were based on resident location (Utah),
age (at least 18 years or older), utility customer, and a commitment to provide the highest
quality responses requirements.

At the beginning of the survey, respondents were asked three filtering questions to
ensure the highest quality responses based on the targeted group of interest. First, the
respondent was asked if they lived in the state of Utah or not. Second, if the respondent
was in charge of the electric or natural gas utility bill. Third, if they were over the age of 18.
Fourth, if they were committed to providing the highest quality responses. Respondents
who failed to agree to meet any of the above screening questions were excluded from the
study and omitted from the analysis.

Qualtrics initially gathered 1209 responses. Through Qualtrics’ scrubbing based on
filtering criteria and our own scrubbing procedures that included identifying and removing
incomplete responses/outliers, a total of 1021 respondents were presented as the final
group for analysis. The survey embodied a cross-sectional survey. The responses for the
survey were collected between 11 July and 4 September 2022.

To further analyze the Asian disease problem, framing effects were analyzed on the
entire sample group of respondents and according to demographic. Demographics used in
this study include age, electric and gas utility, gender, marital status, race/ethnicity, annual
household income, living status, number of years at current residence, number of people
living in respondent’s home, political preference, and energy efficiency preferences.

4. Methods

Druckman [35] explains two approaches to evaluating the Asian disease problem. The
first, described as the unidirectional approach, examines the comparison between partici-
pants in the risk-averse/risk-seeking alternative in the positively framed/survival format
to those in the risk-averse/risk-seeking alternative in the negatively framed/mortality
format [35].

The second approach, or the bidirectional approach, investigates if (1) risk-averse
choices predominant for the gains format and (2) risk-seeking choices are predominant for
the losses format [36]. This necessitates for more than a risk neutral of 50% opting for a
risk-averse alternative and fewer than 50% opting for risk aversity in the loss format.

Conversely, more recent approaches for conducting analysis included a chi-square test
and the statistical difference of two proportions test (i.e., [18]). These tests examine the null
hypothesis of independence between two variables and compare it with a 95% confidence
level. If by using both tests, the results are proven statistically dependent, we will reject the
null hypothesis that framing effect is independent of respondent’s risk seeking and risk
averse choices.

The chi-square test is a statistical hypothesis test that compares observed frequencies
with expected frequencies. Considering the inclusion of two or more variables, the chi-
square test of independence was used to analyze both survival versus mortality choices in
positive and negative frames. In calculating a chi-square test, a test statistic and subsequent
p value are generated based off of the difference between expected and observed frequencies.
When this difference results in a test statistic higher than the critical value of 1.96 for a 95%
confidence interval, we reject the null hypothesis and state that survival versus mortality
frames are dependent on positively versus negatively framed questions.

The difference of proportions test is analogous to a difference-of-means test except
that it applies to the case of two proportions from two samples or conditions (Blalock, [37],
pp. 232–233). The difference of proportions test indicates that the difference between the
two formats is highly significant (z = 5.54, p < 0.05). Moreover, both the survival format
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and the mortality format results significantly differ from 50% in the expected directions
(λ21 = 9.06, p < 0.05; λ21 = 23.41, p < 0.05, respectively). In this analysis, a chi-square
critical value of 1.96 and a corresponding p value of 0.05 will be used to assess statistical
independence for each variable under examination in this study.

To test the Asian disease problem as it relates to climate change, questions were
designed to mirror the Asian disease problem but were reworded and refocused on the
consequence of death as a result of climate change. This adjustment requires the respondent
to process potential impacts of climate change and decisions that can alter the outcomes.
This test was conducted using randomization whereby some survey respondents received
positively framed question set 1 while the remaining survey respondents received neg-
atively framed question set 2. To examine Prospect Theory, this survey was designed
using A/B testing, with each question set as a gain or loss, presented to the respondent as
shown below.

Please consider the following scenario and identify your selection.
Imagine that the U.S. is preparing to mitigate climate change. The long-term effects

of climate change are expected to kill 9,000,000 people. Two alternative programs to
combat climate change have been proposed. Assume that the exact scientific estimate of
the consequences of the programs are as follows (without the “Certain Option” and “Risky
Option” labels):

Gain Frame:
If Program A is adopted, 3,000,000 people will be saved. (Certain Option).
If Program B is adopted, there is 1/3 probability that 9,000,000 people will be saved,

and 2/3 probability that no people will be saved. (Risky Option).
Please choose an option (Certain Option or Risky Option), and in a few sentences,

explain your choice.
Loss Frame:
If Program A is adopted 6,000,000 people will die. (Certain Option).
If Program B is adopted there is 1/3 probability that nobody will die, and 2/3 proba-

bility that 9,000,000 people will die. (Risky Option).
Please choose an option (Certain Option or Risky Option) and in a few sentences,

explain your choice.
Mathematically, the equivalency in the altered questions is the same as the Asian

disease problem but adjusted in millions to more accurately reflect a perceived impact
based on those throughout the United States. With this survey specifically, we take a deep
dive on this phenomenon in relation to demographic and psychographic groups from
survey population, including age, gender, marital status, income stratification, educational
obtainment, political orientation, ethnicity/race, etc.

5. Results

In order to examine Asian disease problem and framing effects, the data were pro-
cessed by totaling the number of respondents in each of the four option categories: those
who chose certain versus risky options in the gain frame and those who chose certain
versus risky options in the loss frame. This was first performed for the collective group as a
whole and then according to the demographic attributes under study.

5.1. Collective Sample

As a collective sample, the number of respondents who elected for risk aversion in
the positive frame versus risk seeking in the negative frame were 444 and 345, respectively
(see Figure 1). When conducting the chi-square test, one would expect the values to be
305 and 206 in order to prove independence. However, the differences were so large that it
resulted in a test statistic of 17.41, much higher than our critical value of 1.96.
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Figure 1. Collective sample results.

According to the conducted difference of two proportions test, the same results were
discovered with a p value of 0. We conclude that at a 95% level of confidence, both tests
demonstrate a relationship between respondent’s choices in a survival versus negative
format when framed positively versus negatively.

5.2. Age

We next observed the impact of age on the mortality versus survival format. Upon
completion of our study, the survey sample encompassed respondents whose ages range
from 18 to 83 years of age. To perform our analysis, we stratified respondents into
four distinct quartiles of less than 30 years of age, 30 to 38, 39 to 52, and 53 and above
(see Figure 2).
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Figure 2. Respondent totals by age.

In our difference of two proportions, we observed a p value of 0 for every quartile.
In our chi-square test, we observed test statistics of 10.89 for the first quartile, 8.32 for the
second, 7.47 for the third, and 8.35 for the fourth. While each quartile is statistically signifi-
cant in framing effects, the younger (18 to 30 years) quartile has the largest proportional
difference. Based on our results, both tests indicate that there is a statistically significant
relationship between those choosing a mortality versus survival response when positively
or negatively framed.

5.3. Gender

In addition to age, we wanted to observe the effects of gender on respondent’s choices.
For this variable, respondents within each question set were segregated based off of the
two binary genders of male and female. A total of 408 males and 613 females participated
in the study. Figure 3 illustrates the results for each question set, format, and gender.

When assessing gender effects, both males and females were assessed separately under
the chi-square and difference of two proportions tests. This resulted in a p value of 0 for
both genders and a chi-square test statistic of 10.7 for males and 13.7 for females. Under
both analytical tests, we can see that there is statistically significant relationship between
mortality versus survival choices when positively and negatively framed, regardless of
one’s gender.
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5.4. Race

Another analysis of respondent decision-making behavior was performed to determine
the effect of race. For purposes of this study, respondents were given the following racial
category options; White/Caucasian, Asian, Black or African American, Hispanic, and Other.
Respondents included in the Other category identified themselves as belonging to two or
more racial categories or did not constitute a large enough sample to test, (such as Native
Hawaiian or American Indian). Results for this variable can be found in Figure 4.
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Although the predominate racial category in our analysis was White/Caucasian at
77%, each of the racial categories satisfied the assumptions necessary to perform a chi-
square test, (having expected values greater than five, etc.). Similar to our analysis on
gender, each of the racial categories were analyzed independently in both tests. In all
racial categories, a p value of 0 resulted under the chi-square test. For the difference of
two proportions test, z-scores of 14.7 for White, 2.93 for Asian, 4.69 for Black, 6.98 for
Hispanic, and 3.64 for Other were observed. Therefore, under both tests, we can conclude
that there is statistical significance between the mortality versus survival format when
framed positively and negatively irrespective of one’s racial category.

5.5. Marital Status

The next characteristic analyzed was marital status. Respondents were asked to
identify as either single, partnered, married, divorced, or widowed. The largest differ-
ences between survival versus mortality formats occurred when the question was posi-
tively framed, with much closer variation present when expressed in a negative frame,
see Figure 5.
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Figure 5. Respondent totals by marital status.

When analyzed independently, each marital status category resulted in a p value of 0
under the chi-square test. Under the difference of two proportions test, z-scores of 8.52 for
single, 4.58 for partnered, 11.79 for married, 7.31 for divorced, and 5.12 for widowed were
observed. In all cases, the statistical significance of framing effect stands regardless of one’s
marital status.

5.6. Income Stratification

When analyzing framing effect, it is possible that one’s income level can have an
effect on risk-seeking behavior. To analyze this possibility, respondents were asked to state
their approximate annual household income. These incomes were then stratified into four
equal quartiles of less than USD 30,000, 31,000–49,000, 50,000–80,000, and 81,000 and above,
(see Figure 6). Unlike the other variable tests, this analysis removed 13 income-specific
respondent outliers, dropping the sample size from 1021 to 1007.
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Figure 6. Respondent total by income.

Under the chi-square test, each income level independently returned a p value of
0. In the difference of two proportions tests, z-scores of 9.23, 8.43, 9.45, and 7.89 were
observed for quartiles 1, 2, 3, and 4, respectively. This further confirms our previous results
of statistical significance in the framing effect but illustrate that one’s specific income level
does not impact decision-making behavior in this case.

5.7. Educational Obtainment

Another reasonable assumption on decision-making behavior would be the impact of
one’s educational attainment. To test this assumption, respondents were asked to identify
the extent of their academic career, including those with less than high school experience, a
high school diploma, some college, an associate’s degree, a bachelor’s degree, and/or a
graduate/doctorate degree, (see Figure 7). Survey respondents were also given an “Other”
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category with a prompt to explain their answer, wherein many of them stated trade school
or other specialized training unrelated to formal degree attainment.
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Under this analysis, all levels produced a chi-square p value of 0 except for those
who did not complete high school (0.02) and those in the Other category. Due to the
limited sample size of those falling within the Other category (11 respondents) a chi-
square test or difference of two proportions test could not be conducted on that rage. The
z-scores in the difference of two proportions test include 2.37 for less than high school,
8.9 for those with a high school diploma, 8.53 for those with some college experience,
6.52 for those with an associate’s degree, 8.69 for those with a bachelor’s degree, and
4.97 for those with a graduate/doctorate degree. Those falling in the graduate/doctorate
degree category express the lowest difference between respondents choosing survival
versus mortality in both formats, (of those in a positive frame, 75.51% chose survival and
24.49% chose loss; in a negative frame, 25% chose gain and 75% chose loss). Based on
our aforementioned critical values, we can conclude that there is statistical significance of
framing effect on decision-making behavior without variation among those with differing
levels of educational obtainment.

5.8. Political Orientation

Another variable worth consideration is political orientation. Despite Utah being
a predominately conservative state, our survey quotas sought to include a diversity of
respondents ranging from very conservative to very liberal. Upon survey completion and
proper data scrubbing, we were left with a majority of respondents (44%) belonging to the
moderate category, (see Figure 8).

In the chi-square test, each political preference category independently returned a
p value of 0. The corresponding z-scores from the difference of two proportions test were
4.51 for very conservative, 8.24 for conservative, 11.18 for moderate, 9.27 for liberal, and
3.92 for very liberal. Each category proved statistical significance of framing effects on
one’s decision-making behavior when positively and negatively framed.
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5.9. Living Status

Occasionally, individuals may choose to rent rather than own their own property due
to liability concerns or income limitations. To account for this possibility, respondents were
asked to specify whether they own, rent, or have some other arrangement at their current
place of residence. In our survey, 54% of respondents own their own home, 43% rent, and
3% have some other arrangement, (see Figure 9).

Businesses 2023, 3, FOR PEER REVIEW 11 
 

 

 

Figure 8. Respondent totals by political preference. 

In the chi-square test, each political preference category independently returned a p 

value of 0. The corresponding z-scores from the difference of two proportions test were 

4.51 for very conservative, 8.24 for conservative, 11.18 for moderate, 9.27 for liberal, and 

3.92 for very liberal. Each category proved statistical significance of framing effects on 

one’s decision-making behavior when positively and negatively framed.  

5.9. Living Status 

Occasionally, individuals may choose to rent rather than own their own property due 

to liability concerns or income limitations. To account for this possibility, respondents 

were asked to specify whether they own, rent, or have some other arrangement at their 

current place of residence. In our survey, 54% of respondents own their own home, 43% 

rent, and 3% have some other arrangement, (see Figure 9: Respondent Totals by Living 

Status). 

 

Figure 9. Respondent totals by living status. 

Due to limited sample sizes of those belonging to the “Other” category, neither of the 

two statistic tests in this analysis could be completed. However, both the “Rent” and 

“Own” categories (own or rent) returned a p value of 0 and z-scores of 13.00 and 11.9, 

respectively. Under both the chi-square and difference of two proportions tests, both cat-

egories prove statistical significance on framing effects when posed in positive versus neg-

ative frames. Therefore, one’s current living arrangement does not have an effect on ex-

pected decision-making behavior. 

5.10. Household Size 

Another variable worth considering is a respondent’s household size. Whether this 

be from a large family size or extended family cohabitation, assessing this factor allows 

us to analyze whether it has any impact on decision-making behavior. To do this, respond-

ents were asked, “Including yourself, how many people live at your home?” These results 

Figure 9. Respondent totals by living status.

Due to limited sample sizes of those belonging to the “Other” category, neither of
the two statistic tests in this analysis could be completed. However, both the “Rent” and
“Own” categories (own or rent) returned a p value of 0 and z-scores of 13.00 and 11.9,
respectively. Under both the chi-square and difference of two proportions tests, both
categories prove statistical significance on framing effects when posed in positive versus
negative frames. Therefore, one’s current living arrangement does not have an effect on
expected decision-making behavior.

5.10. Household Size

Another variable worth considering is a respondent’s household size. Whether this be
from a large family size or extended family cohabitation, assessing this factor allows us to
analyze whether it has any impact on decision-making behavior. To do this, respondents
were asked, “Including yourself, how many people live at your home?” These results were
then stratified across four quartiles of two or less, three, four, and five or more people.
Upon survey completion, 44% of respondents fell within the two or less people category,
followed up by those with five or more members at 21%, (see Figure 10).

Similar to the previously assessed variables, each quartile category resulted in p values
of 0 under the chi-square test. Under the difference of two proportions test, z-scores for
each quartile were 10.78 for two or less people, 7.99 for three, 7.39 for four, and 8.51 for five
or more people. As a result, both tests prove there is statistical significance of the framing
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effect when presented in a positive versus negative frame, but one’s household size has no
effect on an individual respondent’s decision.
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Figure 10. Respondent total by household size.

5.11. Years at Current Residence

Another attribute considered in our study were the number of years a respondent
has spent in their current home. Since our respondents encompassed those from
18 to 83 years of age, our survey sample consisted of respondents in varying life stages
and living statuses. Upon survey completion, respondent choices were stratified into four
quartiles of two or less years, three to four years, five to nine years, and ten plus years,
(see Figure 11). In total, 37% of respondents fall in the first quartile of two or less years,
followed closely by the fourth quartile of ten or more years at 25%.
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Figure 11. Respondent total by years in home.

Under the chi-square analysis test, all quartiles independently produced a p-value of 0.
Under the difference of two proportions test, accompanying z-scores of 11.25, 7.51, 8.29,
and 7.26 were observed in quartiles one through four, respectively. As a result, we can
again conclude that there is statistical significance in framing effects, with years spent at
one’s current residence not deviating from expected decision making behaviors.

5.12. Energy Saving Practices

Our final analysis on framing effects in this survey was based on respondent’s energy-
saving practices. With some respondents being more energy conscious than others, we
wanted to determine whether these preferences influence respondent decisions in a climate
change setting. To do this, each respondent was asked, “In the past year, have you taken any
actions or changed anything in your household to save energy?” Of the 1021 respondents,
54% said yes, (see Figure 12).
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Upon completion of both the chi-square test and the difference of two proportions test,
we were again able to satisfy the statistical significance of framing effects. All respondents
regardless of energy saving preferences were susceptible to the framing effect, with neither
being more risk adverse than the other. According to the chi-square test, p values of 0 for
both responses were calculated along with z-scores of 12.8 for those who said yes and 11.83
for those who said no.

6. Conclusions/Recommendations

The rational model for decision making stands as an “ideal”, but when one moves
past normative behavior to actual behavior, one often sees that, in practice, the ideal
rational model fails to materialize. Tverksy and Kahneman’s Prospect Theory argues
that rational choice inadequately explains how people make decisions, particularly under
conditions of risk [38]. Perhaps even more boldly, in the political realm, scholars Green and
Shapiro [39] go so far as to argue that rational choice theory fails to contribute anything to
an understanding by not in the least advancing the empirical study.

In thinking about this effort, we explore how framing impact and loss aversion may
impact attitudes on climate change and energy efficiency. A decisionmaker is considered
“risk averse” if he prefers a safe over a risky prospect of equal or higher expected value and
is considered as “risk seeking” if he prefers a risky over a safe prospect of equal or higher
expected value [40]. Under the Asian disease problem, a majority of respondents under
gains prefer program A, the safe option, and a majority of respondents under losses prefer
program D, the risky option, despite these programs being equivalent in terms of their
expected value (when presented in a positive frame, the proportion of sample respondents
who selected the risk-adverse response was 86% as opposed to 69% electing for risk seeking
when posed in a negative frame).

By conducting both a chi-square test and a difference of two proportions test, it
could be determined at a 95% confidence level the validity of framing effects on climate
change questions. Firstly, a collective analysis was performed on the survey sample. With
a resulting p value of 0, signifying a relationship between how the question is framed
and a respondent’s preference for risk. For more granular results, individual respondent
attributes such as age, gender, race, marital status, income, educational attainment, political
preference, living status, household size, years at current residence, and energy saving
preference variables were also examined.

Upon analysis, each of these aforementioned variables yielded similar results, proving
a statistically significant relationship between risk preferences and a positive/negative
frame at a 95% confidence level. In other words, when potential solutions to climate change
are expressed in terms of saving people, individuals are more likely to be risk averse.
When the same potential solution is presented but in a negative context, i.e., if adopted a
certain number of people will die, individuals are more risk seeking. Considering that all
attributes were statistically significant, one should not expect a respondent with any given
age, gender, race, etc., to deviate from this expectation. While some variables expressed
greater proportional differences in respondent choices as explained in the Results section,
all variables proved statistically significant.
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While this study utilizes “Program A” and “Program B” as generalizations of oppor-
tunities that could limit the impacts of climate change, the respondent is not faced with
the specific responsibilities of carrying out each program. This study specifically focuses
on risk perception on the overall effects of climate change and not on the responsibilities
associated with implementing specific programs or the consequential deaths that may occur
without them. Nevertheless, these results provide a useful framework for those presented
with the responsibility of helping the public take initiative for climate-changing behaviors.

Ultimately, the practical implications of such findings can extend to climate change
advocates and program administrators at the private, city, state, and national levels. The
impact of framing as presented in the Asian disease program frame for a loss/gain can be
implemented to render more significant outcomes. Through these findings, we recommend
incorporating the framing effects of the Asian disease problem into an expanded realm
for climate-related programs, initiatives, and academic research. Moreover, the authors
recommend expanded empirical study of the Asian disease to new understudied realms.
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