<@ sustainability

Article

Reevaluating Propensity to Support Sustainability

Alec Andrew Theisz 10, Aehong Min 2

check for
updates

Academic Editor: Giovanni De Feo

Received: 3 December 2024
Revised: 11 January 2025
Accepted: 16 January 2025
Published: 21 January 2025

Citation: Theisz, A.A.;Min, A.; Shih,
P.C. Reevaluating Propensity to
Support Sustainability. Sustainability
2025,17,824. https://doi.org/
10.3390/su17030824

Copyright: © 2025 by the authors.
Licensee MDP], Basel, Switzerland.
This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license

(https:/ /creativecommons.org/
licenses /by /4.0/).

and Patrick C. Shih 1*

1
2

Department of Informatics, Indiana University Bloomington, Bloomington, IN 47405, USA; atheisz@iu.edu
Department of Informatics, University of California, Irvine, CA 92697, USA; achongm@uci.edu
*  Correspondence: patshih@iu.edu; Tel.: +1-812-956-4022

Abstract: In a world faced with ever-growing crises of climate change, economic inequality,
and social injustice, sustainability has become a catch-all term to address these challenges
and more. However, efforts to measure the social, environmental, and economic factors of
sustainability are undermined by inconsistent understandings of the term. This research
seeks to address this gap in sustainability research by constructing a wide-reaching propen-
sity instrument that incorporates the different constructs of sustainability. A literature
review informed propensity instrument construction. The first version of the instrument
included 269 items, which were narrowed to 100 after an iterative process of merging,
refinement, and elimination. The 100 scale items were deployed through an online survey,
where 162 responses were collected to inform data analysis. Principal component analysis
revealed two primary factors of Sustainable Behavior and Sustainability Attitude. After
further refinement based on items’ factor-loading scores and communalities, 13 items
remained that described sustainability as environmentally and socially conscious behav-
iors and attitudes. The third construct of sustainability, economics, was not present after
such refinements, suggesting that purely economic behaviors and attitudes are disparate
from individuals’ sustainability propensity. This new propensity instrument informs the
understanding of sustainability and provides a tool for measuring sustainability with
more breadth.

Keywords: sustainability; propensity; sustainable development

1. Introduction

Sustainability is a term that can describe a variety of systems, lifestyles, or principles of
behavior. It is used to inform important policy decisions, consumption choices, and more,
but how can such a flexible term be defined? There are over 300 working definitions of
sustainability [1], but some are more popular than others. One of the most recognized
definitions of sustainability is that of sustainable development. Sustainable development
was popularized by the 1987 Brundtland Report, which describes it as “development that
meets the needs of the present without compromising the ability of future generations
to meet their own needs” [2]. This definition highlights a major theme of sustainability,
persistence over time, but it does so in a way that emphasizes growth and development.
However, how might sustainable development differ from all-around sustainability? What
about sustainable consumption practices? Over time, the scientific community has grown
to accept sustainability as incorporating three cores of social, economic, and environmental
sustainability, but what are the different measures of sustainability in these cores [3]? The
ever-increasing usage of the term “sustainability” requires a greater understanding of what
it actually means.
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Even though the definitions of sustainability vary across disciplines (e.g., biology,
economics, sociology, urban planning, environmental ethics), efforts are still being made
to measure it, each with different conceptions of its meaning [4]. Studies evaluate entities’
sustainability propensity through surveys and scales with the goal of understanding sus-
tainability intention, which can lead to those entities acting in sustainability behaviors [5].
However, a murky understanding of sustainability can undermine these measurement ef-
forts, as different scales measure different constructs of sustainability. These scales become
even more complex when the scales evaluate different entities such as nations, communities,
companies, and individuals.

Recognizing the growing importance of sustainability in the global context, we identi-
fied a need for a clearer framework to measure sustainability and its diverse interpretations.
This study aims to enhance transparency regarding what sustainability propensity scales
measure, the entities they are designed to evaluate, and how their questions target distinct
constructs of sustainability. Our objective is to develop and validate a refined sustainability
propensity scale instrument through an iterative process that integrates existing constructs
and utilizes Principal Component Analysis (PCA) for its construction. This approach aims
to enable future researchers to select question categories tailored to the specific aspects of
sustainability they wish to measure, building on insights from widely used existing scales.

2. Literature Review

Sustainability has various definitions that span across different fields of study. How-
ever, the three-pillar concept of sustainability (social, economic, environmental) has been
widely recognized in sustainability literature [3]. Figure 1 illustrates the overlapping social,
economic, and environmental constructs that form sustainability. After the Brundtland
Commission report popularized the definition of sustainable development, the three-
pillar concept merged as a way to balance the trade-offs between goals of environmental
health, economic growth, and societal equity [3]. After all, economic development, when
left unchecked, may be a causing factor in declines of environmental health and social
equity [3]. Sustainable development’s definition differs from other definitions proposed for
overall sustainability, but all include themes of preserving a “system’s capacity to endure”
and maintenance over time [6].

Environmental

Sustainability

Figure 1. Overlapping social, economic, and environmental constructs combine to influence sustain-
ability. Sustainability policies and initiatives may focus on any particular one of these constructs,
but they are interrelated and influence one another.

With a general consensus on the overlapping social, economic, and environmental
aspects of sustainability, efforts have still been made to offer more specific descriptions
of sustainability constructs. Definitions are desirable within fields of study because they
allow for more finite measures of sustainability efforts. For example, ref. [7] defined



Sustainability 2025, 17, 824

30f15

sustainability for the healthcare industry as “after a defined period of time, a program,
clinical intervention, and/or implementation strategies continue to be delivered and/or
individual behavior change is maintained; the program and individual behavior change
may evolve or adapt while continuing to produce benefits for individuals/systems”. The
definition allows for a benchmark where after a period of time, medical practitioners could
decide whether an intervention is sustainable. Even though this definition is specific to
one industry, sustainability’s essence of being delivered over time and maintenance of
desired outcomes are applicable to other fields of study. This example points towards the
possibility for an all-encompassing definition of sustainability that could be applied to a
variety of industries, while aspects of sustainability for specific systems might be measured
through their unique inputs and outputs [6].

Beyond acknowledging that sustainability incorporates environmental, social, and eco-
nomic considerations, how is it generally discussed? Efforts have been made to describe
the different constructs of sustainability. The term has been used in varying degrees to
describe “a set of social-ecological criteria that guide human action”, “a vision of hu-
mankind that is realized through the convergence of the social and ecological objectives of
a particular reference system”, “an object, thing or phenomenon that happens in certain
social-ecological systems”, or “an approach that entails the incorporation of social and
ecological variables into the study of an activity, process or human product” [8]. These
descriptions imply the importance of social and ecological aspects of sustainability, while
others might emphasize economic growth or development. They also vary in specificity,
ranging from being an “object, thing, or phenomenon” to an actively followed approach
or set of criteria [8]. Common archetypes of sustainability are the “ontology of nature”,

v

“substitution for natural capital”, “economic growth”, “population growth”, “the role of
technology”, “social equity”, and “stakeholder population” [9]. Descriptions often examine
environmental problems with social and economic lenses [9]. More recently, the term has
adopted more targeted definitions towards climate change and addressing risks from its
adverse effects on society and economic well-being [10].

Given the varying definitions of sustainability found in popular literature, it can be
tempting to attempt to create one, all-encompassing definition. The ability to definitively
classify something as sustainable or not would be useful as a benchmark across indus-
tries. However, several researchers have argued against committing to one definition,
as sustainability is an evolving concept that means different things in various fields, and de-
termining one definition brings challenges of “paralysis by analysis” when examining all
of the existing definitions [2]. After all, it is believed that there are more than 300 working
definitions of sustainability [1]. Definitions can restrict how sustainability can be applied to
various fields, so researchers argue that there should be more of a focus on understanding
sustainability as a process, rather than specific requirements needed to define something
as sustainable [1]. For example, one may view sustainability as a framework for main-
taining system vitality, or it might be used to emphasize consideration of futurity, equity,
and biodiversity [4]. Studying these types of examples of sustainability and examining
how it is used in various fields provides a better working understanding of the concept
than any working definition could offer [1]. Additionally, several existing scales have
been developed to measure sustainability—for example, the New Ecological Paradigm
(NEP) Scale has predominantly focused on environmental factors [11]. While these scales
have contributed valuable insights, they may not fully capture the multifaceted nature
of sustainability or provide a consistent framework for measurement. Our work seeks to
address these limitations by developing a more integrated and standardized instrument
that encompasses the diverse dimensions of sustainability in a comprehensive way. The fol-
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lowing subsections provide an overview of the literature on the constructs of sustainability
across social, economic, and environmental dimensions.

2.1. Social Construct of Sustainability

The social aspect of sustainability focuses on systems involving people and how
individuals” actions impact others. It builds off the Brundtland Report’s definition of
sustainable development but with an emphasis on meeting basic human needs before
addressing issues of biophysical growth [12]. Though narrower than sustainability as a
concept, the definition of social sustainability incorporates several different constructs
as well. Through “bridge social sustainability”, there is a focus on nurturing the rela-
tionships between people and the environment to cultivate social conditions that allow
for more ecological care [12]. “Maintenance social sustainability” emphasizes considera-
tion of what cultural and social systems people want to keep or improve during times
of development [12]. Both of these types of social sustainability consider human needs
before ecology or economics, by fostering healthy social conditions and considering why
people may resist sustainable development [12]. By factoring in human needs, a degree of
safety is also achieved for communities, whereby security is guaranteed against increasing
vulnerabilities caused by climate change [10].

As sustainability is context-specific and dynamic, it is important to consider how it can
be implemented at a community scale, where local conditions may vary [13]. Communities
might implement designs for sustainable transport, density, passive solar, or the reclamation
of abandoned sites [10]. However, these designs must be accomplished through the
redistribution of resources, education, inclusion through participation, and recognition of
marginalized groups to achieve equity [10,14].

Past efforts to measure social sustainability have done so by correlating social behavior
or intentions with the three cores of sustainability [15], examining benefits of a pro-social
education [16], comparing national cultural values to individual action [13], and measuring
altruistic behavior [17]. Questions evaluating social sustainability typically target altruistic
intentions, collective behavior, and equity. Though these themes are the focus of social
sustainability, Table 1 provides examples of social sustainability propensity scale items that
still incorporate the environmental and economic cores, as environmental and economic
topics persist in the items and their constructs.

Table 1. Examples of items designed to measure social sustainability propensity and their constructs.
Constructs are listed from each item’s original source(s).

Scale Item

Construct(s)

I talk with friends about environmental problems.

Social behaviors toward conservation [18]; Pro-ecological
behavior [17]; Pro-environmental behavior [16]

I care about the needs of my local community and society. ~Collectivism [13]

I help people who have fallen or gotten hurt. Altruism [17]

I do volunteer work for a charity. Pro-social behavior [16]

When purchasing a product, I consider whether workers’
human rights were to adhered to in production.

Social consciousness for consumption [19]

2.2. Economic Construct of Sustainability

Out of the three cores of sustainability, economic sustainability is perhaps the most
distinct. Compared to the other-oriented nature of social and environmental sustainability,
economic sustainability is typically more individualistic [20] and focuses more on logical
decision-making. At its simplest, it could mean balancing costs, profits, and economic
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growth to keep a business or community financially stable over time. When examin-
ing economic sustainability in a broader sense, sustainability action can occur in busi-
nesses through entrepreneurial or corporate action, or through consumption practices
by consumers.

Corporate responsibility can require companies to consider sustainability by balancing
the social, environmental, and financial outcomes of their products or services. Operating
sustainability could be the result of a genuine desire to incorporate sustainability, or it
might be used as a business practice to get into greener markets [21]. Koe et al. found that
businesses and their workers that have a propensity to support sustainability initiatives,
feel social pressures to act sustainably or perceive sustainability as desirable or feasible are
more likely to engage in sustainable entrepreneurship [5]. Additionally, there are greater
benefits to companies for encouraging social and environmental responsibility over purely
economic motivations, as individuals with comparatively large economic values were
found to be more likely to engage in financially detrimental activities to a company [20].

At a consumer level, individuals make decisions over which they have control. When
environmental and social consequences of products are disconnected from their purchases,
it is less likely that individuals consume sustainably [22]. When sustainable consumption
does occur, it often happens out of a sense of altruism rather than self-interest [22]. Altruistic
and pro-environmental intentions of consumers result in a higher willingness to pay for
products [23] and greater attention to production and eco-labels [24]. Individuals look
for labels and indicators such as recycling, packaging, resource/energy use, and local
production [19]. Opposing motivations of altruism, individuals also consume based on self-
benefit and frugality. Visser et al. discuss how when these different motivations combine,
sustainability becomes more popular for consumers [25], similar to how Tapia-Fonllem et al.
found that sustainable behavior emerges through a combination of pro-ecological, frugal,
altruistic, and equitable behaviors [17].

Measuring economic sustainability in the past has focused on frugality [17], purchasing
behavior [18], collaborative consumption [19], and a desirability of sustainable business
practices [5]. Table 2 provides examples of economic sustainability propensity scale items.
Some items are purely economic and deal with only finances or weighing costs and benefits,
such as “I only purchase products I absolutely require”, while others incorporate aspects of
environmental sustainability.

Table 2. Examples of items designed to measure economic sustainability propensity and their
constructs. Constructs are listed from each item’s original source(s).

Scale Item Construct(s)

Consumerism [18]; Participation through energy-related

When purchasing a product, I consider if it was behaviors [21]; Consciousness for sustainable

produced domestically.

purchase behavior [26]
I only purchase products I absolutely require. Consciousness for economically sound consumption [19]
I value individuals who identify the need for Perceived feasibility of sustainable,
sustainability products/services. entrepreneurial behavior [5]
I would not purchase a new vehicle if my old/current Frugality [17]

vehicle still functions.

I'would give part of my income if I was certain
that the money would be used to prevent Support towards sustainability initiatives [27]
environmental pollution.
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2.3. Environmental Construct of Sustainability

The environmental aspect of sustainability is often the most presumed core of sustain-
ability to be included in sustainable systems. It involves care for natural ecosystems for their
intrinsic value and the worth of their resources. Environmental sustainability has typically
described environmental conservation, which can be measured through specific actions
such as recycling [18]. However, Kaiser & Wilson argue for a better understanding of envi-
ronmental sustainability by seeing it through a lens of general behavior [18]. As with social
and economic sustainability, understanding environmental sustainability more generally
helps explain its interconnectedness to the other cores of sustainability. Of course, values
such as environmentalism and diversity speak to environmental sustainability, but so do
frugality, altruism, and equality [17]. While environmentalism can be measured through
the costs and benefits of environmental risk [28], it can also be taught through prosocial
education [16]. In this way, the three cores of sustainability can be understood together.

Questions regarding environmental sustainability target energy conservation [18,19],
transportation [18], waste avoidance [18,19], and affinity towards diversity [17]. As evi-
denced by the examples in Table 3, environmental sustainability propensity scale questions
include themes of social and economic sustainability through actions such as volunteering
or consumption practices.

Table 3. Examples of items designed to measure environmental sustainability propensity and their
constructs. Constructs are listed from each item’s original source(s).

Scale Item

Construct(s)

I try to reduce energy use for heating and cooling.

Participation through energy-related behaviors [21];
Pro-environmental behavior [16]

I volunteer in environmental conservation. Intention to act toward pro-environmental behavior [17]

I purchase products in reusable packages.

Waste avoidance [18]; Pro-ecological behavior [17];
Pro-environmental behavior [16]

I'ride a bicycle instead of taking a car.

Mobility & Transportation [18]; Participation through
energy-related behaviors [21]; Pro-environmental behavior [16]

When purchasing an item, I consider whether it is made from

recycled materials.

Consciousness for environmentally friendly consumption [19]

3. Materials and Methods
3.1. Literature Selection

Compiling a comprehensive sustainability instrument first required a review of sus-
tainability propensity literature. The review allowed for an understanding of how sustain-
ability has historically been framed by varying constructs and concepts. Through creating
a repository of these scales, one encompassing instrument could be made that incorporates
sustainability’s most common constructs and allows for a more holistic way to measure
the term. There were no limitations on the origins of the literature included in the review
because considering sustainability from a diverse set of fields and perspectives is necessary
for a greater understanding of the term, though we focused on papers published in venues
listed in the Web of Science’s Master Journal List. The following search terms were com-
bined and iterated upon in Google Scholar to collect literature: sustainability, sustainable,
green, propensity, social, altruistic, environmental, ecological, economic, and business.
Pieces of literature that directly provided their scale items were given priority, but all
relevant (i.e., discussing sustainability propensity) studies informed this study. 43 academic
papers were identified in total, with 40 being included in the Web of Science’s Master Jour-
nal List. The three papers outside of this repository were included to capture perspectives
published at other research venues, and they each had over 100 citations.
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3.2. Items/Construct Refinement

The comprehensive propensity instrument was built by combining existing scales
used in the identified literature. Out of the 43 academic papers that were reviewed for
their content on propensity methods and social, economic, or environmental sustainability,
11 sources provided documentation on their scales, and their items were merged into the
comprehensive instrument. When all items were included from the selected literature,
there were 269 in total. The 269 items were grouped into constructs based on how they
were categorized in their original literature (See Table 4). In the process of in-depth review,
the items were iterated upon and reduced through combining identical, merging similar,
eliminating redundant items, and splitting individual items into more distinct questions.
For example, the item “I prefer to live lightly” was eliminated because of its potential
to be interpreted in different ways, and “Workers should not be discriminated against”
was merged with “Workers” human rights should be adhered to” because of the items’
similarity. After this refinement, 100 scale items remained that were again grouped into
refined constructs that categorized items based on what they were designed to measure
(See Table 5). The final, deployable instrument incorporated items from the 11 sources’
scales, which represented the fields of environmentalism, sustainability, sociology and
behavioral sciences, culture, consumption, and entrepreneurship.

Table 4. Constructs and the number of items from all selected literature.

Constructs Number of Items
Environmental Awareness 20
Environmental Action 38
Sustainable Consumption 32
Transportation 14
Reuse/Recycling 12
Uncertainty Avoidance 2
Frugality 18
Performance Orientation 16
Future Orientation 8
Power Distance 17
Collectivism/ Altruism 5
Social Action 32
Masculinity-Femininity 39
Happiness 10
Sustainable Business 6
Total 269

Table 5. Refined constructs and the number of items.

Constructs Number of Items
Societal /Environmental Perception 17
Individual Action 18
Resource Use 19
Sustainable Consumption/Purchasing 25
Collective Action 2
Sustainable Business Practice 19

Total 100
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3.3. Deployment & Analysis

The items were used to create a survey on the Qualtrics survey platform. In addi-
tion to the 100 scale items, survey participants were asked for their basic demographic
information. The first page of the Qualtrics survey detailed informed consent for survey
participants, allowing participants to leave the survey at any time. Approval from the
researchers’ Institutional Review Board (IRB) was granted for the deployment of the in-
strument and data collection before it was administered. The instrument was deployed
on Amazon’s Mechanical Turk platform, where 162 participants who received the Master
Worker certification completed responses to inform the analysis of the comprehensive scale.
165 responses to the instrument were advertised and received, but three were rejected for
being incomplete, resulting in 162 total. We did not consider specific socioeconomic and
environmental factors such as location, type of residence, employment, or lifestyle when
distributing the survey to participants. PCA was performed to reduce the dimensionality of
datasets. Reliability tests, correlation analysis, and linear regression were used to measure
internal consistency of variables and their relations.

4. Results

Figure 2 illustrates the iterative process that resulted in the constructs of the final
set of sustainability propensity scale items (See Table 6). The original instrument (see
Supplemental Materials [5,13,16-19,21,24,26,27,29]) had 100 items that measured constructs
previously established by existing research, such as “consumer consciousness for environ-
mentally friendly consumption”, “consumerism”, “equity”, “social norm”, and “perceived
feasibility of sustainable, entrepreneurial behavior”. Table 7 describes the demographics of

the participants that answered the original scale items.

Table 6. Finalized constructs and the number of items.

Constructs Number of Items

Sustainability Attitude 7

Sustainable Behavior 6

Total 13
Original

15 Constructs (269 Items)

'_ Combining similar, merging identical,

and eliminating irrelevant items

Refined
6 Constructs (100 Items)

’ Principal Component Analysis

Final

2 Constructs (13 Items)

Figure 2. Through a process of refinement and principal component analysis, the original instrument
was narrowed to 13 items that describe sustainability as environmentally and socially conscious
attitudes and behaviors. Attitudes are feelings or ways of thinking, and behaviors are defined by
actions (e.g., volunteering, donating, consumption practices).
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Table 7. Demographics of the 162 participants that completed the original, 100-item sustainability
propensity scale.

Age (Mean, SD) 44 (10.1)
Male 97 (59.9%)
Sex Female 64 (39.5%)
Prefer not to disclose 1 (0.6%)
American Indian or Alaskan Native 3 (1.9%)
African American 4 (2.5%)
Arab or Middle Eastern 1 (0.6%)
Asian 46 (28.4%)
Race/Ethnicity (multi-select) Black 8 (4.9%)
Latino or Hispanic 7 (4.3%)
Native Hawaiian and other Pacific Islander 1 (0.6%)
White 98 (60.5%)
Other 3 (1.9%)
Grades 9 to 12, no diploma 1 (0.6%)
high school graduate or equivalent (GED) 17 (10.5%)
some college 25 (15.4%)
Highest Education Level Associate degree 16 (9.9%)
Bachelor’s degree 78 (48.1%)
Graduate degree 21 (13%)
Professional degree 4 (2.5%)
$0-$1000 36 (22.2%)
$1001-$2000 31 (19.1%)
$2001-$3000 26 (16%)
Monthly Income $3001-$4000 22 (13.6%)
$4001-$5000 21 (13%)
More than $5001 16 (16%)
working full-time 118 (72.8%)
working part-time 18 (11.1%)
part-time student 1 (0.6%)
Employment Status (multi-select) ?er;ierr: ; loyed ;1( 16308/0/;)
disabled 1 (0.6%)
Other: gig-worker 2 (1.2%)
Other: self-employed 5(3.1%)

Though four factors were identified by the initial analysis, only two were significant
and included enough items to cluster together. Factor 1, which is being termed “Sustain-
able Behavior”, included items about consumption, charitable acts, altruistic behavior,
and environmentally conscious behavior such as recycling or conserving energy. It had
48 items total, four of which loaded well onto multiple factors. Factor 2, henceforth known
as “Sustainability Attitude”, included 25 items in total, two of which loaded well onto
multiple factors. They targeted feelings about pollution, sustainable production, frugality,
and equality. Factor 3 only had eleven items, with one item loading onto multiple factors
and with none belonging to a particular, unifying construct. Factor 4 had three items that
did not have any common themes. Lastly, 13 questions did not load well onto any of the
factors. By eliminating any items that had factor loading scores or communality less than
0.6, or that loaded onto one factor alone, the final instrument was reduced to 12 questions.
Five items are Sustainable Behavior, and seven are Sustainability Attitude. Table 8 shows
the finalized items and PCA results.

Cronbach’s alpha was measured to understand the internal consistency of variables.
Table 9 shows the Cronbach’s alpha values for each variable, which are above the pre-
established thresholds [30]. The Cronbach’s alpha of Sustainable Behavior was 0.848, which
indicates a good internal consistency of the variable; of Sustainability Attitude was 0.918,
indicating an excellent internal consistency.
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Table 8. Finalized Items & PCA Results.
Variable Item Factorl Factor2 Communality
When purchasing a product, I consider if it is packaged in an
. . 0.785 0.625
environmentally friendly manner.
I contribute financially to environmental organizations. 0.776 0.670
Sustainable Behavior .
I purchase products in reusable packages. 0.661 0.630
I purchase organic products. 0.658 0.678
I provide money to the homeless. 0.600 0.660
Pollution is deteriorating natural resources. 0.761 0.730
I support legislation that improves the environment. 0.732 0.664
I value companies that address sustainability issues. 0.730 0.738
Sustainability Attitude I value 1nd1v1d.uals who identify the need for sustainability 0.718 0.677
products/services.
Inequities within communities and among employees should 0.704 0.764
not be tolerated.
I value supervisors that train employees for sustainability. 0.643 0.601
I oppose legislation that harms the environment. 0.640 0.611
Table 9. Reliability analysis results.
Variable Cronbach’s & The Number of Items
Sustainable Behavior 0.848
Sustainability Attitude 0.918

Pearson correlation coefficient was 0.490 (p < 0.001), meaning a moderate correlation

between Sustainable Behavior and Sustainability Attitude exists. In regression analysis,
Sustainability Attitude could elucidate the R? value of 0.240 of Sustainability Behavior,
which means it had the capability of explanation of 24%. The p-value (0.000) showed its

significance, and a positive t-value indicates that Sustainability Attitude is significantly

and proportionately affecting Sustainability Behavior (See Table 10). Figure 3 shows this

relationship between two variables.

Table 10. Regression analysis results indicate a moderate correlation between Sustainable Behavior

and Sustainability Attitude, with an R? of 24%.

Dependent Variable Independent Variable B B t p-Value
Sustainable Behavior (Constant) 0.774
Sustainability Attitude 0.534 0490 7.145 0.000

Sustainability 0.534%%x
Attitude

Figure 3. The relationship between Sustainability Attitude and Sustainability Behavior. *** indicates

p-value < 0.001.
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5. Discussion

The finalized factors—Sustainability Attitude and Sustainability Behavior—and their
relationships within our comprehensive instrument are consistent with theoretical mod-
els from the literature on attitudes and behaviors, including the Theory of Reasoned
Action [31], the Theory of Planned Behavior [32], and the Technology Acceptance Model,
which builds upon the Theory of Reasoned Action [33]. Specifically, Sustainability Attitude
reflects an individual’s beliefs and values concerning sustainability, aligning with the At-
titudes and Subjective Norms components of the Theory of Planned Behavior. Similarly,
Sustainability Behavior corresponds to the Behavior component in the Theory of Planned
Behavior. This alignment with theoretical models underscores that our instrument is not
only theoretically grounded but also capable of effectively capturing the mechanisms of
attitudes and behaviors as outlined in the existing literature.

The key contribution of our work lies in its ability to address a gap in the litera-
ture—specifically, the limited availability of comprehensive scales that incorporate diverse
sustainability dimensions. While existing scales, such as the NEP Scale, have predomi-
nantly focused on environmental factors [11], our instrument uniquely integrates individ-
ual decisions and actions, offering a more holistic view of sustainability. This distinction
underscores our work’s contribution to the ongoing challenge of effectively measuring
attitudes toward sustainability. While previous literature has made important strides in
this area, there remains room for further development in constructing scales that fully
capture the complexity of sustainability attitudes. Our instrument represents a meaningful
step forward by integrating multiple dimensions of sustainability within a single, cohesive
framework. By grounding our work in established theories and addressing existing gaps,
we aim to contribute to the broader conversation on how to more effectively measure and
understand sustainability attitudes and behaviors. In this section, we provide detailed
definitions of each final factor and discuss the implications of our instrument.

5.1. Factor 1—Sustainable Behavior

Ref. [17] define sustainable behaviors as “the set of actions aimed at protecting the
socio-physical resources of this planet”, and our results confirm the emphasis of sustainable
behavior on environmentally or socially conscious action. By caring for people and the
planet, this factor includes two cores of sustainability, as a person may act with the intention
to conserve environmental resources, or one may support fellow humans through different
altruistic actions. Varying levels of participation in sustainability behavior include acting
through charitable acts and donations, mindful consumption practices (e.g., purchasing
products in reusable packages), and engaging in general environmental or social activism.

Sustainable behavior indirectly incorporates economic sustainability, but it does so
through consumers’ purchasing decisions. Frugality and debt-free consumption are typ-
ically included in sustainability behavior and consumption by existing literature [17,19].
However, our results indicate that the propensity to act sustainably is not related to purely
economic decision-making, as only scale items that incorporated social or environmental
sustainability were well-supported by the principal component analysis, even though
economic-facing scale items were present in the 100 item instrument. When individ-
uals engage in sustainable consumption, it can be attributed to a legitimate desire to
be environmentally or socially responsible. Solely frugal consumption is disconnected
from sustainability, as individuals” economic responsibility outweighs any intention to be
sustainable [18]. This is why all resulting scale items incorporate social or environmental
consciousness, as making economically sound decisions is disconnected from social and/or
environmental support [19], and acting sustainably requires a genuine desire to pursue
sustainability [34].
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5.2. Factor 2—Sustainability Attitude

Sustainability Attitude describes how individuals value or feel about socially or envi-
ronmentally responsible behaviors, regardless of whether they participate in such behaviors.
The emergence of behavior and attitude from the all-encompassing instrument aligns with
established research about behavior and attitude, as propensity is a measured intention that
can lead to behavior [5], and models of attitude and behavior show that underlying values
and attitudes influence behavior [20,35]. This model is further supported by the results
of our regression analysis and the positive correlation between our factors of Sustainable
Behavior and Sustainability Attitude. The scale items within this factor measure individ-
uals’ values, ranging from equity to supporting sustainable entrepreneurship. Similar to
Sustainability Behavior, social and environmental attitudes emerged. Social values are
“altruistic or other-oriented in nature”, focusing on people individually and collectively [20].
Environmental values emphasize the “integrity of the earth’s biophysical systems upon
which life depends” [20]. Economic values were present in the form of scale items that
targeted support for sustainable entrepreneurship, but again, no purely economic attitudes
were supported by instrument results. Previous research shows that strong economic
values are negatively correlated with social and environmental values [15], and business
experience negatively impacts the connection between sustainability propensity and sus-
tainable entrepreneurship [36]. This further supports the disconnect between the cores of
economic sustainability against social and environmental sustainability.

5.3. Implications

Our results provide several implications for future sustainability research and practical
applications. First of all, the results support understanding sustainability as a model of
general attitudes and behaviors. The generality of the term is significant, as this model
emerged from synthesizing several varying constructs of sustainability defined by existing
literature, and it is supported by models of attitudes influencing behavior [20,35]. It is im-
perative to discuss sustainability in a context-dependent manner, as businesses, individuals,
governments, and other entities have different responsibilities relating to sustainability.
As suggested by Basiago, the term can serve as an organizing principle that points towards
common goals such as futurity, equity, and biodiversity [4], but it should ultimately be
understood through how it is used as an organizing framework in practice [1].

Our results also show that economic sustainability is distinct from environmental and
social sustainability, at least at an individual level. When individuals use this comprehen-
sive instrument to measure their sustainability propensity, their responses tend to define
sustainability in terms of human development. Previous research has shown that economic
constraints and backgrounds can vary significantly, leading to diverse impacts and bar-
riers to sustainable attitudes and behaviors across different life domains [19,37-39]. As a
result, perceiving economic sustainability may be challenging due to the complex nature
of individual economic circumstances and their interrelated effects [40]. However, when
considering sustainability from a broader perspective, it remains possible to conceptualize
it in ways that promote sustainable economic growth [2].

Our developed instrument has the potential to contribute not only to academic dis-
course by providing a valid tool for measuring an individual’s sustainability disposition
across diverse contexts (e.g., different demographic groups and the effectiveness of in-
terventions) but also to practical applications in various domains such as policymaking,
businesses, and educational programs. Since Sustainability Attitude can predict behavioral
intention, this predictive power can be instrumental in enhancing the effectiveness of policy
interventions aimed at promoting sustainability, thus broadening the practical applications
of our instrument. Policymakers, for example, can utilize this instrument to promote
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sustainability at local, national, and global levels. It can aid in assessing the sustainability
attitudes and behaviors of different communities, thereby enabling the development of
policies that are better aligned with the characteristics and needs of these populations. Fur-
thermore, the instrument can be used to monitor the effectiveness of sustainability policies
or programs over time, facilitating evidence-based improvements. In education, the instru-
ment offers a valid metric for assessing students’ sustainability dispositions, supporting
the design and enhancement of curricula aimed at fostering sustainability practices.

6. Conclusions

In this research, we developed and validated an enhanced sustainability propensity
scale through an iterative process that integrates existing constructs. Our instrument could
allow future researchers to select question categories tailored to the specific aspects of
sustainability they wish to measure, building upon insights from widely used existing
scales. Given the frequent usage of the term “sustainability”, this research sought to explore
the various meanings of sustainability to provide future researchers with a more compre-
hensive understanding of and an instrument for measuring individuals’ sustainability
propensity. Existing literature agrees on the three-pronged definition of sustainability
as incorporating social, environmental, and economic sustainability, and the Brundtland
Commission largely informed the world with its definition of sustainable development [3].
Given all the attempts to define sustainability however, many advocate for understanding
it through practice, leaving it to be understood given varying contexts and rejecting any
single definition [1-4].

While our research contributes to the field of sustainability by developing and vali-
dating a sustainability propensity instrument through survey analysis, several limitations
should be noted. First, the instrument has not yet undergone expert evaluation, which
could ensure its suitability and reliability. Future research should consider conducting such
an evaluation to enhance the instrument’s robustness. Additionally, our sample may not be
representative of the general population, particularly in terms of income distribution. Al-
though we included a broad range of income levels, with over 40% of participants reporting
a monthly income of less than $2000, this distribution may not fully capture the diversity
of the general population. This limitation is common in many previous studies, where
income data is often underreported or derived from samples with similarly broad or limited
ranges. Socio-economic and cultural factors, such as income and country of residence, can
significantly influence perceptions and behaviors related to sustainability. Therefore, future
research would benefit from a more balanced and representative sample across diverse
socio-economic and cultural contexts to enhance the generalizability of the findings.

This research supports the understanding of sustainability as a term that can be
used in practice or as a guiding principle, which does not belong to a single definition.
The comprehensive instrument provided by this study will help future researchers measure
sustainability according to their own needs, as it is labeled according to each question’s
original constructs in addition to our finalized, twelve scale items. As climate change
and social injustices continue to impact the world, we encourage the further pursuit
of understanding sustainability and using it to guide healthy, equitable systems across
the globe.
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