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Abstract: This paper examined the factors influencing Chinese college students’ psychological
perceptions of green retrofitting of college sports stadiums. It focused on the roles of green skepticism,
future rational cognition, and future perceptual cognition. A total of 551 college students from five
universities in Xi'an were tested. The results indicated that college students” green skepticism, future
rational cognition, future perceptual cognition, and psychological perceptions of green retrofitting
of college sports stadiums were at a moderate level and that green skepticism had a significant and
negative influence on college students” psychological perceptions of green retrofitting of college
sports stadiums. Green skepticism was a significant negative predictor of environmental values
(B =—0.183, p < 0.001), natural empathy (8 = —0.164, p < 0.001), and moral elevation (8 = —0.187,
p <0.001). In addition, future rational cognition and future perceptual cognition served as parallel
mediators in the college students’ psychological perceptions of green retrofitting of stadiums. It is
notable that the mediating effect of future rational cognition was greater than that of future perceptual
cognition. The findings indicate that resolving green skepticism and enhancing transparency and
trust are crucial for enhancing college students’ psychological perceptions and the behavioral benefits
of green retrofitting of college sports stadiums. Furthermore, the facilitating effect of future rational
cognition and future perceptual cognition assists college students in making more rational and ethical
decisions and in garnering broad support for environmental actions.

Keywords: green retrofitting of college sports stadiums; green skepticism; future orientation; college
students’ green awareness

1. Introduction

With the rapid expansion of the global economy, accompanied by uncontrolled in-
dustrialization, environmental pollution has become a significant global issue [1]. It is
manifested in the increase of air and water pollution [2], the decrease of biodiversity [3],
and extreme weather events caused by global warming, floods, droughts, heat waves,
and the frequent occurrence of the El Nifio phenomenon [4,5]. In addition, the over-
exploitation of renewable resources by extractive industries has exacerbated resource
scarcity and increased risks in supply chains, such as oil, gas, and mineral resources [6].
The traditional model of economic growth, characterized by high energy consumption
and pollution, has proven to be unsustainable. The impacts of environmental pollu-
tion on human health are also becoming increasingly significant, such as respiratory dis-
eases caused by deteriorating air quality [7]. The emergence of this series of problems
calls for more effective policies and measures to achieve sustainable economic develop-
ment while protecting the natural environment. A study published in Nature Sustainabil-
ity further emphasizes the current challenges of a low-carbon transition to sustainable
development [8].
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The construction industry involves the use of heavy machinery, which emits large
amounts of air pollutants, including greenhouse gases, particulate matter, and diesel
exhaust. These emissions contribute to serious environmental problems and climate
change [9]. Fine dust from engineering operations during the construction of buildings has
also been shown to be a significant hazard to the human body [10]. With a huge stock of
existing buildings, construction is also one of the biggest opportunities to reduce energy
waste and to curb air pollution and global warming [11]. In this context, green retrofitting
(GR) has come into existence. GR is the process of renovating or adapting an existing
building to meet green building requirements, in order to improve the environmental
attributes of the building, including energy efficiency and resource utilization, to meet sus-
tainable green building standards [12]. There are two main objectives of green retrofitting,
which are to improve energy efficiency and to reduce the carbon emissions of existing
buildings by retrofitting these buildings sustainably [13]. For buildings that have already
been constructed, the option of demolishing them and rebuilding them can be a very
resource-intensive and labor-intensive process. Green retrofitting or upgrading of existing
buildings is more economical and practical than complete demolition and reconstruction.
Maintaining and improving existing building structures is also often more sustainable
than constructing new buildings, from the perspective of environmental protection and
resource utilization.

That stadiums, as large-scale-infrastructure facilities, are an important source of carbon
emissions cannot be ignored [14]. Conventional stadiums are often built with traditional
materials, such as concrete and ceramic tiles, which produce formaldehyde, benzene,
ammonia, volatile organic compounds, radon and its daughters, and suspended particulate
matter, etc., which have a huge negative impact on athletes, spectators, and the surrounding
environment when large-scale events with a large concentration of people are held [15].
And the spread of harmful air and pathogenic micro-organisms in traditional stadiums can
easily become a source of cross-infection and plague in public organizations [16]. More
importantly, physical pollution, such as noise pollution, light pollution, heat pollution,
water pollution, etc., in stadiums also hinders the sustainable process of “green sports”
nowadays. Therefore, in order to curb the large amount of carbon emissions and pollution
from traditional stadiums, and to ensure the long-term well-being of spectators and athletes,
there is an urgent need to advocate the GR of stadiums.

In the pursuit of sustainable development, when high-profile green propaganda
does not match actual environmental practices, public trust will be seriously affected.
Contemporary college students have been instilled with green concepts since they were
young; in higher education, they are often the “vanguard” of environmental protection
work, and they are usually more concerned about environmental issues and corporate
social responsibility. When they find out that these so-called green renovation projects
are only cosmetic, they are often disappointed, and this disappointment may turn into
pessimism, making them skeptical of any project claiming to be green or sustainable,
or even causing them to believe that it is a scam. College students may believe that
even if there are genuine environmental initiatives, they may be overshadowed by the
“greenwashing” behavior of managers, making the environmental industry as a whole seem
untrustworthy. This perception of green skepticism extends beyond the campus and affects
students’ perceptions of green renovation projects for sports facilities in the broader social
environment. When gymnasiums and other sports facilities claim to be green, these young
environmental pioneers may be wary of the authenticity of the projects, questioning the
real motives behind them and their actual effectiveness.
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At present, research on green retrofitting of stadiums is often limited to sustainable
design [17] and the return on investment of GR [18], etc., and there is almost no research
on college students” psychological perceptions of the GR of buildings. Based on this, this
study aimed to systematically explore the psychological perceptions of the Chinese college
student population towards the green renovation of college sports stadiums, focusing on
analyzing the impact of green skepticism on their psychological perceptions. The objective
of this study was to construct an empirical model based on the VBN theory, in order to gain
an in-depth understanding of the real feelings and attitudes of college students towards
the green renovation of college sports stadiums. The model will reveal the psychological
perceptions and cognitive behaviors in the process of green renovation, and it will provide
scientific evidence and feasible suggestions to help the green renovation project better meet
the expectations and needs of the college student population. Additionally, this study aimed
to provide green renovation stakeholders with a novel perspective on understanding, to
facilitate more efficacious communication and collaboration, and, consequently, to facilitate
the seamless implementation and extensive acceptance of green renovation in sports venues.
By addressing the deficiencies in existing research, this study contributes to the enrichment
of both theory and practice in the field of green building retrofitting, as well as providing
substantial support for future green retrofitting projects and helping to realize a more
sustainable future.

2. Literature Review and Hypotheses
2.1. Green Skepticism and Psychological Perceptions of Green Renovation of Stadiums

“Green skepticism” is “consumer skepticism about the green features of a prod-
uct [19]”. Some researchers have found that green skepticism can be a potential cognitive
response to the exposure of green information, and this response can influence consumers’
evaluations of a brand [20,21]. In the field of “green marketing”, the theoretical exploration
of public attitudes has become somewhat clichéd. When products or services fail to meet
public expectations regarding their environmental attributes during the marketing process,
it can result in negative public evaluations. This often leads to public skepticism, known as
green skepticism, towards the products or practices in question.

As the consumer goods market grows, the phenomenon of “greenwashing” has be-
come more prevalent, leading consumers to easily become skeptical of products that claim
to have green attributes or promote green messages [22]. “Greenwashing” refers to the prac-
tice of companies misleadingly advertising or marketing themselves as environmentally
friendly, or creating a green-oriented image, while actually engaging in environmentally
harmful activities [23]. Both actual and perceived instances of “greenwashing” impact the
general public, leading to increased skepticism towards environmental claims. As a result,
negative practices like “greenwashing” can intensify public distrust of environmental infor-
mation. Therefore, the negative practice of “greenwashing” can lead to increased public
skepticism towards environmental information, which in turn affects willingness to pur-
chase and actual purchasing behavior. Public green skepticism arises partly because people
are becoming weary of the green claims made by numerous products. Simply stating “I am
green” is no longer sufficient to earn public trust. Instead, it is essential to provide clear
and substantial evidence of genuine environmental benefits, to dispel public skepticism.
On the other hand, there is still a lack of global environmental regulations that ensure
transparency and sustainability standards [24]. As a result, an increasing number of people
are questioning the green motives of managers or companies. They express uncertainty
about the green attributes and functions of products and even doubt the real environmental
benefits. This skepticism is growing in the construction sector [25], in particular.

Stadiums, as a type of sports facility, are characterized by their large footprint and
extensive space. Green retrofitting of stadiums involves updating the technology and
design of existing structures, to enhance their environmental performance. This includes
improving energy efficiency, conserving resources, and reducing environmental impacts.
Green retrofitting typically involves adopting energy-efficient technologies, using sustain-
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able materials, and implementing measures to enhance the overall sustainability of the
facility. Zakaria’s study indicates that green retrofitting is the process of refurbishing or
redecorating existing buildings, to meet green building standards, thereby improving their
environmental attributes [12]. Liu, in his study, describes green retrofitting as an effective
way of improving the performance of an existing building, in order to achieve low energy
consumption and low carbon emissions [26]. The high emissions from building materials,
significant energy consumption from internal energy-consuming equipment during sta-
dium operations, carbon emissions during large-scale events, and concerns about whether
building materials can be recycled or if they will cause pollution after a stadium is dis-
mantled, all provide critical directions for the green retrofitting of stadiums. These factors
emphasize the need for sustainability measures that address both operational efficiency
and end-of-life environmental impact.

College students’ psychological perceptions of green retrofitting of college sports
stadiums mainly involve attitudes, feelings, and perceptions towards the environmental
or sustainable transformation of urban stadiums, including the corresponding impact
on college students’ environmental values, natural empathy, and moral elevation. For
example, by enhancing the energy efficiency of facilities, using sustainable materials, or
increasing the use of natural light, stadiums can influence the emotional connection and
identification that college students have with the natural environment. These changes
can also affect how much importance students place on environmental issues within
their own value systems. Conversely, if students perceive green transformations as mere
cosmetic work or believe them to be false, this green skepticism may ultimately lead to
diminished emotional connection/concern for the natural world. For example, Cheng, in
his study [27], found a negative correlation between popular skepticism of green advertising
and environmental engagement. Romani’s study highlights that green skepticism can
diminish moral elevation by influencing the relationship between consumers’ perceptions
of corporate social responsibility (CSR) motivations and their behavioral responses to
CSR initiatives. This skepticism ultimately affects consumers” support for other green
products. This suggests that when college students are skeptical about the environmental
credentials of building retrofits, they may harbor doubts about the positive impact of these
initiatives [28].

Green skepticism stems from the public’s distrust of the green-related claims associated
with a product. When consumers find that a green product is inferior to a traditional one,
or that a company’s green claims contradict its actual practices, this can lead to skepticism
about both the product and the company [29]. When college students are exposed to
such information, it can lead to a negative impression or evaluation of the associated
green behaviors. This negative evaluation can adversely affect their future intentions or
behaviors, particularly when such negative information resonates strongly with them. The
prominence of these negative evaluations can influence their environmental values, natural
empathy, and moral elevation, ultimately reducing their acceptance of green policies or
behaviors. The effects of emotional expression on observers’ affect, cognition, and behavior
were overviewed in Van Kleef’s study, which found that emotional expression affects
observers’ affective responses, reasoning processes, and behavior [30]. It is clear that when
college students harbor green skepticism, they may find it challenging to develop positive
attitudes towards ongoing green renovations in stadiums. This mistrust can diminish their
emotional connection to the natural environment and the moral uplift that comes from
adopting environmentally friendly behaviors. Ultimately, this can impact their overall
attitudes and behaviors towards environmental actions. Based on this, the following
hypotheses are proposed:

H1: Green skepticism negatively affects the psychological perception of green renovation in college
sports stadiums.
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2.2. The Mediating Role of Future Rational Orientation Perception

Orientation is the knowledge of determining one’s own position relative to different
points or objects, while perception is the mental process of attributing sensations to external
objects [31]. Orientation perception is the capability of an organism to detect and interpret
its own position and the orientation of objects within its environment relative to a spatial
coordinate system, using its sensory system. This process involves integrating visual,
auditory, tactile, and other sensory information with high-level cognitive processing in the
brain. This integration helps determine the orientation and position of objects, which is
crucial for everyday activities and spatial navigation. Orientation perception is not merely
a straightforward sensory process; it is a complex outcome of multisensory integration
and cognitive processing. The term “future rational orientation perception” refers to an
individual’s cognition and perception involved in rational future planning and decision
making. It involves an individual’s psychological tendency to make decisions about how
to plan and prepare rationally in the present stage, with the aim of achieving expected
benefits in the future. Carver’s study indicates that individuals with a clear goal orientation
are more likely to adopt a rational attitude in their planning and tend to be more consistent
and logical in their behavior [32]. Meanwhile, Rappaport emphasizes the importance of
future-oriented rational planning in business management and investment, and elaborates
on how to maximize shareholder value through a systematic and rational approach to
planning a firm’s long-term strategy [33].

The phenomenon of green skepticism is gaining prominence as discussions about
sustainable development and environmental responsibility deepen. As the backbone of
social and environmental change, college students’ environmental attitudes and behavioral
choices are important for future sustainable development. When green skepticism arises, it
can impact college students’ perceptions of their own future rationality, potentially altering
their long-term views on environmental behavior and diminishing their motivation to
pursue green goals. This suggests that green skepticism may indirectly impair individuals’
orientation towards perceived future rationality, influencing their commitment to sustain-
able actions [34]. Mohr et al.’s study further confirms this point: consumers with high levels
of skepticism are more likely to harbor negative attitudes toward environmental claims.
This skepticism affects their confidence in future environmental planning, impacting their
willingness to support or engage in sustainability initiatives [19]. Thus, green skepticism
may directly affect college students’ trust and acceptance of environmental initiatives,
which, in turn, may cause changes in their future rational orientation perceptions.

Future rational perception orientation, as a psychological tendency to focus on long-
term benefits and rationally think about the future, may have an important impact on the
psychological perception of green retrofitting of stadiums. For example, college students
who are future-oriented in terms of the green retrofitting of stadiums tend to focus more on
the long-term environmental benefits. They are more sensitive to the potential long-term
value and actual impact of such green retrofits, particularly in terms of reducing energy
consumption, lowering carbon emissions, and improving resource utilization efficiency.
Simultaneously, these students are better equipped to rationally evaluate the economic
benefits of green renovations. While such renovations may require an initial investment,
they can lead to reduced operating costs and enhance the economic efficiency of venues
over the long term. Therefore, these students are more likely to support and endorse
green renovation measures, recognizing that the dual benefits to both the economy and
the environment are worth pursuing. For instance, Carrus et al. discovered that perceived
future rational orientation significantly enhances environmental behavior. Individuals with
a high future rational orientation tend to hold positive psychological perceptions of green
retrofit initiatives, seeing them as valuable investments in sustainability [35].
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The VBN theory posits that an individual’s environmental behavior is shaped by their
fundamental values, environmental beliefs, and personal norms. Firstly, the perceived
future rational orientation reflects the individual’s emphasis on long-term benefits and
sustainable development, which is closely related to the basic values espoused in the VBN
theory. College students with a stronger future rational orientation are more inclined to pri-
oritize environmental protection and sustainable development, and their attitudes toward
green remodeling projects will be more positive. This positive attitude can mitigate their
skepticism regarding green remodeling projects, which may be defined as a questioning
and distrust of such projects. Secondly, an individual’s perception of future rationality
orientation can enhance their sense of responsibility and mission towards environmental is-
sues. This belief motivates them to be more willing to accept and support green remodeling
projects. Ultimately, an individual’s perception of future rational orientation can influence
their psychological perception of green remodeling projects by affecting their personal
norms. This may lead them to perceive supporting green remodeling as a responsibility or
duty. In the VBN theoretical model, future rational orientation perception is interconnected
with beliefs and norms. College students’ green skepticism can influence their ecological
worldviews and beliefs, potentially leading to a decline in personal norms. This decline,
in turn, can affect their future rational orientation perceptions and green psychological
perceptions, altering how they perceive and react to environmental issues and initiatives.
This interconnection underscores how skepticism can fundamentally shift the motivational
drivers behind environmentally responsible behaviors. For example, Hansla et al. found
that values and beliefs have a significant effect on green energy consumption attitudes
based on VBN theory. Personal norms act as a mediating variable affecting consumer
attitudes and willingness to pay for green electricity [36]. Luchs et al. showed that green
skepticism reduces consumer support for sustainable products, and that future rational
orientation perceptions can attenuate this negative effect. Even though skepticism exists,
future rational orientation perception can motivate consumers to make more sustainable
choices [37]. Based on this, this paper proposes the following hypotheses:

H2: Perceived future rational orientation mediates between green skepticism and psychological
perceptions of green retrofitting of college sports stadiums among college students.

2.3. The Mediating Role of Future Perceptual Orientation Perception

The term “futuristic orientation perception” refers to the psychological process through
which individuals perceive, anticipate, and respond to future emotions and events [38].
This concept encompasses the emotional anticipation of future scenarios, the predictive ex-
periences of those emotions, and the behavioral motivations and decisions that are shaped
by future expectations. Futuristic orientation perception involves imagining, planning,
and emotionally investing in potential future events. It is a crucial cognitive and affective
element for understanding and navigating future human behavior. Distinct from rational
orientation perception, which focuses on logical and systematic planning, futuristic orienta-
tion emphasizes the impact of emotions and values on behavior, as well as the individual’s
emotional commitment to and anticipation of future situations. This includes emotional
responses to expected future outcomes that align closely with personal values. From a
neurocognitive perspective, futuristic orientation perception engages multiple brain regions
responsible for prediction, planning, and emotional evaluation. This cognitive process
is essential for understanding how individuals anticipate and prepare for future emo-
tional states [39]. From a developmental psychology perspective, future-sensory oriented
perception is a skill that individuals develop gradually as they mature. It encompasses
how they comprehend, anticipate, and prepare for emotional engagement and behavior in
future scenarios. This cognitive and affective ability tends to enhance with age and plays a
significant role in self-development, decision making, and social adaptation [40].

In value-belief-norm (VBN) theory, self-transcendent values, such as social justice and
harmony, are considered crucial for fostering environmentally responsible behavior [41].
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College students’ environmental attitudes and behavioral choices serve as the cornerstone
of social and environmental change, with profound implications for future sustainable
development. Green skepticism, in particular, can significantly influence their trust in and
acceptance of environmental protection measures, thereby impacting their future percep-
tual orientation. Specifically, green skepticism may lead college students to engage in more
thorough information gathering and verification to confirm the accuracy of environmental
claims. This intensified search for information can heighten students” awareness of environ-
mental issues, thereby deepening their understanding of the importance of environmental
protection. Nguyen’s study indicates that green skepticism can impact green purchasing
intentions by diminishing consumers’ environmental knowledge and concerns [42].

Green retrofitting of stadiums has emerged as a significant initiative for promoting
sustainable development. While builders often highlight the environmental benefits of
these retrofits, college students” psychological perceptions of such green renovations can be
influenced by various factors, particularly their skepticism regarding the authenticity and
effectiveness of the environmental measures. This green skepticism impacts their value
beliefs and reality norms—core elements in VBN theory—including personal environmental
values, ecological worldview, and perceived personal responsibility. In this context, green
skepticism becomes a pivotal variable that prompts college students to critically reflect on
environmental claims at an emotional level, encouraging them to reassess their personal
environmental values [43].

This reframing not only alters college students’ perceptions of environmental issues
but may also bolster their emotional support for green renovation projects in college sports
stadiums. For instance, research by Goh [29] suggests that students may experience pride
and satisfaction from associating with the potential environmental benefits of green remod-
eling, stemming from the anticipation of improved environmental quality in the future.
College students’ skepticism about environmental measures extends beyond questioning
their authenticity or effectiveness; it deeply influences their affective expectations and
behavioral dispositions towards future environmental conditions, driving them to seek
evidence that either confirms or refutes their skepticism. When this evidence is integrated
with their perceptual perceptions, it shapes students’ future perceptual orientations. As
these orientations evolve, so do their psychological perceptions of green retrofit projects
in college sports stadiums. If students perceive these renovation measures as effective
solutions to future environmental challenges, they are likely to evaluate and support these
projects more positively. Conversely, if their green skepticism leads them to doubt the
future effectiveness of these projects, even well-publicized green initiatives may fail to
secure their approval and support. For example, Khoshbakht et al.’s study indicates that
college students” perceptions of green renovations in stadiums may be shaped by their
environmental values and future-oriented perceptions. Features that promote environmen-
tal sustainability can significantly enhance users’ overall satisfaction with the space and
their sense of restorative experience, which are vital for advancing green retrofit projects.
This research underscores the importance of aligning green initiatives with the values
and future expectations of users, to foster greater acceptance and enthusiasm for these
projects [44]. Similarly, Malekinezhad et al.’s research suggests that as college students’
future orientations towards green retrofits in stadiums evolve, so too do their psychological
perceptions of these projects. This indicates a dynamic relationship where changes in
students’ future-oriented thinking influence their attitudes and emotional engagements
with green renovation efforts, potentially leading to more robust support for sustainable
practices within their environments [45]. Based on this, the following hypotheses are
proposed in this paper (the proposed model diagram for this paper is shown in Figure 1):

H3: Perceived future skepticism orientation mediates between green skepticism and psychological
perceptions of green retrofitting of college sports stadiums for college students.
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Figure 1. Diagram of the proposed model.

3. Methods
3.1. Subjects

Formal research was conducted on 23 April 2024, in five general colleges and universi-
ties in Xi'an City. 600 questionnaires were issued, and 592 questionnaires were recovered,
of which 551 were valid questionnaires, with a validity rate of 93.07%, of which 267 were
male and 284 were female; the age was 20.475 + 1.158 years old, with a balanced proportion
of the sample.

3.2. Measurement of Variables

Green skepticism mainly highlights the skepticism of consumers or social groups
towards the green characteristics of a certain building or thing or green environmental
protection publicity information. As the basis of this study, we organized and analyzed
the focus of green skepticism by combining the similarities and differences between green
skepticism and other variables, and incorporating them into the question items. Specifically,
the measurement of green skepticism in this paper drew on the more mature scales of Mohr
etal. [19], Laufer et al. [46], and Yeung et al. [47] in previous scientific research. We modified
and improved the questions according to the characteristics of the research object in this
paper, and we ultimately formed a 4-question scale for green skepticism in this study, such
as “I have a conservative or skeptical attitude toward the real environmental protection
effect of the stadium that can be achieved by the green renovation. I am conservative or
skeptical about the real environmental effect that can be achieved after the green renovation
of the stadium”.

The measurement of the future orientation of green retrofitting of college sports stadi-
ums in this paper drew on the specific scale of Heimberg [48], who first summarized the
variable of future orientation for research and measurement. On this basis, we referred to
scholars’ studies on future orientation measurement in different fields (such as the future
orientation scale for adolescents and the developmental orientation scale, etc.), screened out
the scale items with high reliability and validity, and combined them with the core connota-
tion of green retrofitting of stadiums to make streamlining modifications. Finally, a two-
dimensional (future rational cognition, future perceptual cognition) six-item scale for green
retrofitting of stadiums was developed, such as “When I hear about the green retrofitting of
stadiums, I will outline in my mind what the transformed stadiums will look like”. In this
paper, the measurement of the variable of psychological perception of green retrofitting of
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stadiums was more innovative. We did not want to limit our perspective to traditional vari-
ables, such as the perceived value, perceived usefulness, or perceived environmental aware-
ness of the green retrofitting of stadiums. This paper fully examined the scales of the vari-
ables from different sides, focused on the scales of the related studies of Lee [49] et al. and
Diessner [50] et al., and, finally, drew the scales of this paper for a 10-item 3-dimension
(environmental values, natural empathy, moral elevation) scale of the psychological per-
ception of green renovation of stadiums, such as “After learning about the advantages of
green renovation of stadiums, I will try to increase and persuade my friends and relatives
to make more pro-environmental behaviors in my future life”. A 5-point Likert scale was
used, with scores ranging from 1 to 5, from “strongly disagree” to “strongly agree”.

3.3. Questionnaire Distribution

Based on the stratified random sampling method, the questionnaires were filled out
and recovered on-site by administrative classes in five general colleges and universities
in Xi'an City, and the initial test and retest were conducted (the official questionnaires
were distributed 2 weeks after the initial test questionnaires were distributed, in order
to check the reliability of the retests); 150 questionnaires were distributed for the initial
test, 122 valid questionnaires were obtained, and 100 valid questionnaires were obtained
in the retests. The initial questionnaire was then subjected to item analysis, which was
designed to determine the validity and appropriateness of the items on the questionnaire
scale. The principle was to first sum up the analyzed items, then divide them into high and
low subgroups (bounded by the 27% and 73% quartiles), and then use the t-test to compare
the differences between the high and low subgroups. If there was a difference then it meant
that the scale items were appropriately designed, and if vice versa then it meant that the
scale items were unable to differentiate the information, that the design was irrational, and
that it should be deleted. As shown in Table A1, 20 items—GS1, GS2, GS3, GS4, FROP1,
FROP2, FROP3, FPOP1, FPOP2, FPOP3, EV1, EV2, EV3, EV4, NE1, NE2, NE3, ME1, ME2,
ME3—were analyzed and summed up into high and low groups. The differences were
compared, using the t-test, and the high and low groups showed significance for GS1,
GS2, GS3, G54, FROP1, FROP2, FROP3, FPOP1, FPOP2, FPOP3, EV1, EV2, EV3, EV4, NE1,
NE2, NE3, ME1, ME2, and ME3, all of which were significant (p < 0.05), implying that a
total of 20 items were well differentiated and did not need to be deleted from the analysis.
Table A2 shows the decision value CR alone, as well as the correlation coefficient between
the analyzed items and the total score of the scale; in this paper, the decision value CR
of the scale showed significance, which meant that all items should be retained, and the
correlation coefficients were all >0.2, which also meant that all the items in this study could
be retained.

All the samples were divided into two categories, according to number parity, which
were used for exploratory and validation factor analysis, respectively. The KMO was
0.776, which was greater than 0.6, meeting the prerequisite requirements for factor analysis,
meaning that the data could be used for factor analysis research, and the data passed
the Bartlett’s sphere test (p < 0.05), which indicated that the research data were suitable
for factor analysis. A total of six factors were extracted from the factor analysis of this
paper, and the eigenroot values were all greater than 1. The variance explained by the
rotation of these six factors was 13.511%, 12.846%, 11.306%, 10.698%, 10.634%, and 9.648%,
respectively, and the cumulative variance explained by the rotation was 68.643%. The
data for this study were rotated, using the maximum-variance rotation method (varimax),
in order to establish the correspondence between the factors and the study items. The
above table shows the information extraction of the factors for the research items and the
correspondence between the factors and the research items. From the above table, it can
be seen that all the research items correspond to a common degree value higher than 0.4,
which means that there is a strong correlation between the research items and the factors
and that the factors can effectively extract the information. According to the results of
factor analysis and the meanings of the items, the six common factors are named green
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skepticism, future rational orientation perception, future perceptual orientation perception,
environmental values, natural empathy, and sense of moral elevation.

Subsequently, the paper was analyzed by validated factor analysis (CFA) for a total
of six factors, as well as 20 analysis items. As can be seen from Table A3, the AVE values
corresponding to a total of six factors were all greater than 0.5, and the CR values were all
higher than 0.7, which meant that the data of this analysis had good convergent validity.
From Table A4, the AVE square root value of each variable in this paper was greater than
the maximum value of the absolute value of the correlation coefficient between the factors,
implying that the variables in this paper had good discriminant validity.

4. Results
4.1. Common Method Bias Test

The Harman one-way test was used to test for common method bias. It was found that
five factors had eigenvalues >1 and that the first factor explained 31.874% of the variance.
The critical criterion of 40% was not reached. In the validation factor analysis of adding a
method factor to the full factor model, CMIN/DEF, which is the relative ratio of chi-square
and degrees of freedom, was less than 3, TLI, CFI was greater than 0.9, RMSEA and SRMR
were less than 0.08, which indicated a good fit, and all of the above indicators were up to
the standard. Taken together, most of the model fit indicators met the standard full factorial
model fit status, indicating that this study did not have common method bias.

4.2. Descriptive Statistics and Correlation Analysis of Variables

As can be seen from Table 1, the variables involved in this study were generally at the
medium level, and all of them showed significance between GS and FROP, FPOP, EV, NE,
ME, with correlation coefficient values of —0.154, —0.129, —0.165, —0.139, —0.154. All of
them had correlation coefficient values of less than 0, implying that there was a negative
correlation between GS and FROP, FPOP , EV, NE, ME. All of them showed significance,
with correlation coefficient values of 0.448, 0.380, 0.403, 0.523, and the correlation coefficient
values were greater than 0, implying that there was a positive correlation between FROP
and FPOP, EV, NE, ME, a total of 4 items. All of them showed significance between FPOP
and EV, NE, ME, and the values of the correlation coefficients were 0.344, 0.400, 0.501,
which meant that there was a positive correlation between FPOP and EV, NE, and ME.

Table 1. Means, standard deviations, and Pearson’s correlation statistics for each variable.

Average (Statistics)
Standard GS FROP FPOP EV NE ME
Value . ..
Deviation

GS 3.287 1.06 1
FROP 3.714 0.85 —0.154 ** 1
FPOP 3.642 0.862 —0.129 ** 0.448 ** 1

EV 3.661 0.892 —0.165 ** 0.380 ** 0.344 ** 1

NE 3.677 0.865 —0.139 ** 0.403 ** 0.400 ** 0.363 ** 1

ME 3.77 0.803 —0.154 ** 0.523 ** 0.501 ** 0.441 ** 0.468 ** 1

Note: ** p < 0.01.

4.3. Parallel Mediation Effect Tests

(1) A latent variable direct effect model with GS as the independent variable, FOP
dimensions as the dependent variable, and no mediator variables (FROP, FPOP) was devel-
oped, using Mplus, and the model was well-fitted, with x?/df = 1.201, RMESA = 0.019,
CFI =0.996, TLI = 0.995, and SRMR = 0.022. The direct-effect modeling showed that GS
had a significant negative predictive effect on EV (8 = —0.183, SE = 0.05), NE (8 = —0.164,
SE = 0.05), and ME (8 = —0.187, SE = 0.05) (p < 0.001), and hypothesis H1 of this paper
was established.
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(2) Parallel mediation effect test: FROP and FPOP were used as mediating variables,
to establish the full model of the parallel mediation structural equation (as in Figure 2). The
bias-corrected nonparametric percentile Bootstrap method was used, with 5000 repetitions
of sampling, and 95% confidence intervals were computed, to test the differences between
the specific mediation effect, total mediation effect, and total effect. The model fit data
showed that x?/df = 2.04, RMESA = 0.043, CFI = 0.969, TLI = 0.962, SRMR = 0.081,
SRMR was greater than 0.08 but less than 0.1 standardized qualification, and the model
indicators were up to standard. The amount of change compared with the direct effect
model was Ax? = 232.96, Adf = 84, p < 0.001, indicating that the mediator model fit was
significantly better than the direct effect model, and the inclusion of the mediator variables
was reasonable.

Future
Rational
Orientation
Perception

0.334%**

-0.187%** TN 0.353%%=

-0.088 0.504%**

Natural

-0.040
Empathy

swnipejs ur
1Jonay usaIn) Jo uondesiad [eorSojoyossq

-0.040 0.261%**

-0.157** 0.355%**

Future
Perceptual
Orientation
Perception

Moral

0.466%*+* .
Elevation

Note . **p<0.01 ; ***p<0.001
Figure 2. Estimated structural equation model.

Specific mediating effects Ind1 to 6 (mediating effect sizes ES = ab/c, 32.3%, 21.4%,
37.7%, 32.0%, 46.1%, and 34.3%, respectively, p < 0.001) corresponded to confidence intervals
that did not contain 0, indicating that all six specific mediating effects were significant (e.g.,
Table 2). After the inclusion of the mediating variables, none of the three direct effects
were significant (confidence intervals all containing 0), indicating that FROP and FPOP
played a fully mediating role. The total indirect effects, TIE12 (—0.104), TIE34 (—0.122),
and TIE56 (—0.164), and the total effects, TE12 (—0.192), TE34 (—0.175), and TE56 (—0.204),
were significant (none of the confidence intervals contained 0). The confidence intervals
corresponding to the dimension-specific indirect effects DIFF1, DIFF2, and DIFF3 analyzed
in comparison all contained 0, indicating that there was no significant difference in the
parallel mediated effects of Ind1 and Ind2, Ind3 and Ind4, and Ind5 and Ind6, and that
hypotheses H2 and H3 of this paper are valid.
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Table 2. Bootstrap test for concurrent mediated effects and comparison of specific mediated effects.

Trails Efficiency Magnitude 95% CI
Value of Effect Lower Limit Limit
EV
Ind1: GS—+FROP—EV —0.062 ** 32.3% —0.110 ~0.026
Ind2: GS—FPOP—EV —0.041* 21.4% —0.084 ~0.013
Teoftlecf‘Tc}gf;t —0.104 ** 54.2% —0.171 —0.046
Direct effect DE12 —0.088 —0.188 0.011
Total effect TE12 —0.192 —0.289 —0.086
diff1=Ind1-Ind2 ~0.017 ~0.055 0.019
NE
Ind3: GS—FROP—NE —0.066 ** 37.7% —0.119 —0.029
Ind4: GS—FPOP—NE —0.056 * 32.0% ~0.106 ~0.019
Ziiiiﬁ‘%ggzt —0.122% 69.7% 0284 —0.054
Direct
effoct DE34 —0.054 ~0.155 0.051
Total .
effoct TE34 —0.175 —0.284 —0.061
diff2 = Ind3-Ind4 —0.007 —0.043 0.029
ME
Ind5: GS—FROP—ME —0.094 ** 46.1% —0.154 —0.041
Indé6: GS—FPOP—ME —0.070* 34.3% —0.131 —0.023
2‘};23“;}5;? —0.164 *** 80.4% —0.254 —0.073
Direct effect DE34 —0.040 —0.129 0.050
Total effect TE34 —0.204** ~0.308 —0.090
diff3 = Ind5-Ind6 —0.016 ~0.055 0.026

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.

5. Discussion and Analysis
5.1. Current Status of College Students” Green Skepticism, Future Orientation of Green
Retrofitting of Stadiums, and Psychological Perceptions of Green Retrofitting of Stadiums

(1) The findings of this study indicate that Chinese university students exhibit moder-
ate levels of green skepticism, future orientation, and psychological perceptions of green
retrofitting of sports venues. In contrast, Western countries have achieved higher levels in
green initiatives, green purchasing, and other green behaviors. This discrepancy may be
attributed to the pivotal role that education and advocacy have played in raising public
environmental awareness in Western nations. Although various sectors of Chinese society
are also striving to enhance public environmental consciousness through school education
and media campaigns, the overall impact requires further improvement. Specifically, the
promotion efforts at the grassroots community level need to be strengthened [17,51]. The
findings of this study indicate that college students exhibit a moderate level of skepticism
regarding about environmental issues, yet their overall stance remains neutral. College
students are situated within a social environment and are susceptible to the influence
of their peers, families, and society at large. Some college students may be influenced
by the skeptical voices of their classmates or friends, which may result in a neutral atti-
tude towards environmental issues. Furthermore, the advent of online media, which are
accessible to all, has led to the dissemination of exaggerated or misleading information
about the effectiveness of environmental protection measures. The inconsistency of such
information further exacerbates the cognitive dissonance of college students, prompting
them to doubt the effectiveness and truthfulness of environmental protection activities [52].
(2) The level of future orientation exhibited by college students is moderate. This indi-
cates that students are not only concerned with the rational aspects of the environmental
program, such as quality testing, environmental monitoring, and government planning,



Buildings 2024, 14, 2237

13 of 21

but also have a clear vision of the renovated venue and are optimistic about the future
development of the environmental cause. The incorporation of enhanced environmental
education and the demonstration of positive social and environmental impacts can further
stimulate college students’ intrinsic motivation and sense of responsibility, prompting them
to participate more actively in environmental protection behaviors and, consequently, to
increase their support for green renovation projects. (3) In conclusion, the overall psycho-
logical perception of green remodeling of college sports stadiums is moderate. Among the
aforementioned values, environmental values and natural empathy are at a medium level,
indicating that the subjects demonstrate a certain degree of attention to environmental
protection and an ability to empathize with the natural environment. However, there is still
room for improvement in these aspects. In contrast, moral elevation is observed to exhibit
a moderate-to-high level. According to the VBN theory, an individual’s environmental
behavior is driven by three key factors: their environmental values, ecological worldview,
and sense of personal responsibility [53]. The results indicate that respondents perceive
green retrofit in a morally elevated manner. This perception may have stimulated a norma-
tive sense in college students, prompting them to show more support and participation in
green retrofit projects after recognizing the moral and ethical values behind them [54].

5.2. Influence of College Students” Green Skepticism on Psychological Perceptions of Green
Renovation of Stadiums

Green skepticism can have a negative impact on college students’ psychological per-
ceptions of green renovations in college sports stadiums. The primary reason for this
skepticism is that the environmental benefits of such projects often take a long time to
manifest. This finding aligns with the results of other scholars’ research. Goh and Balaji
found that green skepticism affects consumers’ purchase intentions for green products by
reducing their environmental knowledge and concern, leading to a more negative attitude
towards environmental initiatives. Similarly, He et al., in their study of Chinese residents’
skepticism towards green retrofitting projects, discovered that green skepticism weakened
their identification with green retrofitting, reduced their enthusiasm for participating in
environmental projects, and negatively impacted their environmental values and empathy
towards nature [29,55]. One primary reason for this skepticism is that the environmental
benefits of such projects often take a long time to manifest. As a result, students may
doubt the claims and actual effects of the renovations if they do not directly experience or
perceive the outcomes. Furthermore, if the results of green retrofits are not quantitatively
demonstrated, students may struggle to grasp the specific benefits of these initiatives intu-
itively. Additionally, students’ expectations for green retrofits often encompass significant
enhancements to their immediate experience of using the facility, such as improved comfort
and functionality. When these expectations are not met, it can lead to increased skepticism
about the efficacy of green retrofit projects. This disconnect between expectations and
actual outcomes can undermine support for such initiatives among the student body.

Green skepticism can adversely affect the environmental values, natural empathy,
and moral elevation in students’ psychological perceptions of green renovations in college
sports stadiums. For instance, research by Leonidou and Skarmeas found that consumers’
skepticism towards corporate environmental activities leads to more negative reactions to
environmental information, reduces their empathy towards nature, and diminishes their
willingness to share green information with others [43]. Firstly, students’ environmental
values may be compromised when they doubt the authenticity and validity of the promoted
green features. If students perceive that green retrofits are primarily driven by motives
like obtaining government subsidies or enhancing image, rather than genuine intentions to
mitigate environmental impacts, their view on the importance of environmental protec-
tion could become more cynical. Secondly, green skepticism may also weaken students’
emotional connection to the natural world. If they suspect that college sports stadium
green remodeling projects do not genuinely contribute to environmental protection, their
likelihood of taking personal actions to support or improve the environment may decrease.



Buildings 2024, 14, 2237

14 of 21

Lastly, skepticism regarding the effectiveness and sincerity of green projects can lead to di-
minished interest among students in participating in or supporting future green initiatives.
This erosion of trust and enthusiasm could significantly hinder the progress and acceptance
of sustainable practices in college sports stadium management and beyond.

5.3. Parallel Mediation of Future Rational Orientation Perception, Future Perceptual
Orientation Perception

In the context of how green skepticism affects the psychological perception of green
retrofits in college sports stadiums among college students, both future rational orientation
perception and future perceptual orientation perception serve as important mediatory
roles. Contrary to the findings of this study, some scholars argue that the influence of
rational cognitive orientation on green behavior is limited. For instance, Zarei discovered
that green purchase intentions are more influenced by environmental attitudes and cor-
porate capabilities rather than environmental knowledge. Similarly, Matthes’ research
on green advertising found that green consumers rated the informational utility of ad-
vertisements highly, while emotional appeals did not significantly affect their skepticism
towards advertisements. This suggests that emotional factors also play a limited role in
green skepticism [56,57]. On the one hand, rational orientation perception evaluates the
scientific basis and actual benefits of green renovations by analyzing logic and evidence. If
a retrofitted stadium can provide concrete data demonstrating improvements in energy
efficiency and evidence of cost savings, those with a rational orientation perception are
more likely to accept the positive impacts of the retrofit and consequently reduce their skep-
ticism. On the other hand, affective orientation perception evaluates the social and cultural
significance of the green retrofit through the resonance of emotions and values. College
students’ perceptions of perceptual orientation can help them overcome green skepticism
when faced with green retrofitting of college sports stadiums. This is particularly effective
if the retrofit project clearly communicates its positive social and environmental impacts.
These emotional and value-based considerations play a crucial role in shaping students’
acceptance and support for green initiatives.

Specifically, after learning about the green retrofit of college sports stadium projects,
college students with a future rational orientation may focus on the tangible environmen-
tal benefits of these transformations, such as reduced energy consumption and carbon
footprint, aligning these benefits with their core environmental values. The environmen-
tal beliefs of these students aid them in assessing the actual effects of these renovation
measures through data and scientific evidence. This evaluative process aligns with the
pathway described in VBN theory, which illustrates how beliefs influence behavior. By
grounding their assessment in concrete evidence, these students can form a more informed
and supportive stance towards the environmental initiatives undertaken in stadium ren-
ovations [58]. This evidence-based assessment can mitigate disapproval stemming from
skepticism, resulting in a more substantial impact on psychological change. Conversely,
future perceptions of perceptual orientation primarily derive from emotions and personal
values, making college students more vulnerable to emotional influences. While individ-
uals with a perceptual orientation may experience a sense of moral elevation when the
green retrofits align with their personal environmental values, this sense of moral elevation
may not be as strong or enduring as that experienced by rationally oriented individuals.
The latter group’s moral elevation is bolstered by logical and evidentiary support, which
provides a more stable and compelling basis for their positive perceptions and actions
towards green initiatives.

6. Conclusions and Shortcomings
6.1. Conclusions
Unlike other studies, such as green online purchasing behavior, green product trust,

and green design of sports stadiums, this study integrated VBN theory into the analysis
of how college students’ green skepticism affects their psychological perceptions of green
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remodeling of college sports stadiums, introduced two mediating variables, future rational
cognition and future perceptual cognition, and we adopted a structural equation modeling
approach to investigate the parallel mediating mechanisms of future rational cognition and
future perceptual cognition. The structural equation modeling method was used to study
the parallel mediating mechanism between green suspicion and psychological perception
of green renovation of college sports stadiums. The empirical results proved the following:
that green skepticism negatively affects the psychological perception of green renovation in
college sports stadiums; that future rational orientation perception mediates between green
skepticism and psychological perception of green renovation in college sports stadiums;
and that future perceptual orientation perception mediates between green skepticism and
psychological perception of green renovation in college sports stadiums.

Starting from different perspectives and adopting a multidisciplinary and comprehen-
sive approach, this study specifically classified college students” psychological perceptions
of green renovation of college sports stadiums into three core components—environmental
values, natural empathy, and sense of moral enhancement—and introduced two mediating
variables—future rational perception and future perceptual perception—in order to analyze
the complexity of the relationship between green skepticism and psychological perception
of green renovation of college sports stadiums through the establishment of structural equa-
tion modeling. This model not only provides a novel theoretical framework for studying
the complexity of green building remodeling, but also offers unique theoretical assumptions
and avenues of exploration for future research on the phenomenon of green skepticism. At
the level of practical contribution, the results of this study provide a special educational
pathway for advocating the reduction of green skepticism in the college student population,
increasing their green future orientation.

When college students or the community at large question green practices, they may
have a more negative view of the importance of environmental protection, which may
further cause them to take less personal action to adopt environmentally friendly behaviors.
Therefore, all sectors of society should avoid the proliferation of green skepticism, and
businesses, governments, and individuals should make efforts to take meaningful actions
to protect the environment. For example, the government should strive to increase public
trust in green behaviors or products, and, ultimately, promote widespread support for
environmental actions.

6.2. Shortcomings and Prospects

Although this paper explored college students’ green skepticism, future rational
orientation cognition, future perceptual orientation cognition, and their psychological
perceptions of green retrofitting of college sports stadiums in a more detailed way, it had
some shortcomings. This paper mainly focused on the investigation of college students
of some colleges and universities in the city of Xi’an, China, and the representativeness
was not strong enough. At the same time, it failed to completely include college students
from other universities. The link between green suspicion and psychological perception of
green renovation of college sports stadiums among college students of different subdivided
majors, whether there is any difference, and whether there is any difference in other
psychological changes, due to that difference, need to continue to be explored in the future.

Future research should strive to improve the model, broaden the existing research
ideas, and find out whether other variables play an influential role in the proposed model.
For example, family culture variables should be taken into account, based on the original
study, such as the family structure of college students and how the economic and cultural
background of their parents plays a key role in their growth process. At the same time, the
family atmosphere in the environment in which college students grow up and the family
education they receive have a similar effect on their social cognition and psychological
cognition. Based on this, future research can take this as a reference to further improve the
completeness and timeliness of the topic of green retrofitting.
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Appendix A. Questionnaire

Variant Dimension (Math.) Subject Score
I'm not a big believer 1. strongly disagree
Stadium Green in most of the environmental 2. somewhat disagree
green skepticism and safety claims on some 3. generally agree
skepticism P stadium green renovation package 4. somewhat agree
labels or advertising messages. 5. strongly agree
I believe that most of the
environmental information .
. 1. strongly disagree
related to the green renovation .
. . 2. somewhat disagree
of stadiums has been publicized 3. generally acree
to mislead the public and gain 4’ fomewh};t f ee
other benefits rather than for 5’ stronelv a rge
the true cause of ' 8y as
green development.
I am conservative or skeptical 1. strongly disagree
about the true environmental 2. somewhat disagree
results that can be achieved 3. generally agree
after a green renovation 4. somewhat agree
of a stadium. 5. strongly agree
I'believe that the green
renovation process of 1. strongly disagree
some stadiums has been 2. somewhat disagree
described or publicized 3. generally agree
with misleading words, in order 4. somewhat agree
to exaggerate their 5. strongly agree
own green features.
When I hear about a green
renovation of a stadium, .
Future . . 1. strongly disagree
. . Future I'look out for information about .
orientation . . . 2. somewhat disagree
rational the quality testing,
of green . . ) o 3. generally agree
. orientation environmental monitoring,
retrofit . . 4. somewhat agree
. perception and parametric performance
of stadiums 5. strongly agree

indicators of that green
renovation project.

When I hear about green
retrofitting stadiums,

I focus on what green
value can be delivered

by greening stadiums.
When I hear about the
green retrofit of stadiums,

I will pay more attention to
the government’s environmental
plans or programs.

QL W~ Uk W=

. strongly disagree

. somewhat disagree
. generally agree

. somewhat agree

. strongly agree

. strongly disagree

. somewhat disagree
. generally agree

. somewhat agree

. strongly agree
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When I hear about the 1. strongly disagree
Future . . .
green renovation of stadiums, 2. somewhat disagree
perceptual . .
. . I sketch in my mind what 3. generally agree
orientation
erception the renovated venues 4. somewhat agree
percep will look like. 5. strongly agree
When I hear about the 1. strongly dlsa'lgree
. . 2. somewhat disagree
green retrofit of stadiums, 3. enerally acree
I'll have something to -8 Y ag
4. somewhat agree
look forward to.
5. strongly agree
When I hear about the 1. strongly disagree
green retrofit of stadiums, 2. somewhat disagree
I'will have more confidence 3. generally agree
in the upgrading of the 4. somewhat agree
environmental cause. 5. strongly agree
For the survival and growth
Psychological of future generatlpns 1. strongly disagree
. and the preservation of .
perception . . 2. somewhat disagree
Environmental urban resources, I believe
of green . 3. generally agree
. values that green renovation and
retrofit . . 4. somewhat agree
in stadiums upgrading of stadiums and 5. strongly agree
other buildings is '
very necessary.
I think if we don’t green . strongly disagree
our stadiums, we’re bound . somewhat disagree
to have insurmountable . generally agree
environmental problems . somewhat agree
in the future. . strongly agree
I'believe that environmental . strongly disagree
pollution problems . somewhat disagree
in one place can affect the . generally agree
health of residents in other . somewhat agree
areas and even globally. . strongly agree
I believe that the green . strongly disagree
retrofit of stadiums is . somewhat disagree
a practice that respects . generally agree
nature and harmonizes . somewhat agree
with the natural environment. . strongly agree
I think that although people ' zg;z%iiilzifseiee
Natural have the ability to ' enerallv a reeg
empathy modify nature, they should "8 Y as

also follow the laws of nature.

I believe that people’s
participation in sports

or watching services needs
to be based on the
preservation of the

natural environment.

I'believe that greening
stadiums is a sign

of the harmonious development

of man and nature.

Ul = W N = QL= W N = Gl WO NP Ok WO~ O WD~ W=

. somewhat agree
. strongly agree

. strongly disagree

. somewhat disagree
. generally agree

. somewhat agree

. strongly agree

. strongly disagree

. somewhat disagree
. generally agree

. somewhat agree

. strongly agree
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Sense of
moral
elevation

After learning about the
advantages of greening stadiums,
I will try to increase and
persuade my friends and
family to do more
pro-environmental behaviors
in the future as well.

With the general trend

of low carbon emission
reduction, I hope I can become
a more environmentally
conscious person too!

Would a green renovation

of stadiums lead me to

believe that the world is

a more stable

and better place?

Ol k= W N =

Gl W IN - Ol WN -

. strongly disagree

. somewhat disagree
. generally agree

. somewhat agree

. strongly agree

. strongly disagree

. somewhat disagree
. generally agree

. somewhat agree

. strongly agree

. strongly disagree

. somewhat disagree
. generally agree

. somewhat agree

. strongly agree

Appendix B

Table Al. Results of the item (differentiation) analysis.

Group (Mean # Standard Deviation) t (Decision Value) p
Low Grouping (n = 61) High Subgroup (n = 61)
GS1 2.69 £ 0.92 4.33 +£0.79 10.541 0.000 **
GS2 2.59 +0.88 4.33+0.72 11.888 0.000 **
GS3 2.52+0.87 4.31+0.81 11.774 0.000 **
GS4 2.72 £1.02 4.15+0.81 8.546 0.000 **
FROP1 2.74 +£0.87 415+ 093 8.639 0.000 **
FROP2 2.54 + 0.96 4.21 +0.99 9.501 0.000 **
FROP3 2.48 +0.94 4.20 = 0.96 9.981 0.000 **
FPOP1 2.84 +£0.97 4.08 = 0.88 7.429 0.000 **
FPOP2 2.72+£0.93 4.00 = 0.84 7.968 0.000 **
FPOP3 290 +1.14 4.31 +0.81 7.902 0.000 **
EVl 2.61 +0.86 4.18 +£0.81 10.415 0.000 **
EV2 2.59 +0.84 4.30 = 0.67 12.377 0.000 **
EV3 2.61 +£0.94 4.21 +0.82 10.09 0.000 **
EV4 2.66 = 0.87 420 +0.87 9.751 0.000 **
NE1 2.70+0.97 4.10+1.01 7.757 0.000 **
NE2 2.70 +0.86 393+1.14 6.723 0.000 **
NE3 2.77 +0.99 393 +1.15 5.983 0.000 **
ME1 2.49 + 0.94 3.98 +0.99 8.519 0.000 **
ME2 2.59 £ 0.84 4.07 + 1.03 8.65 0.000 **
ME3 2.52 +0.79 420+1.03 10.073 0.000 **

Note: ** p < 0.01.
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Table A2. Correlation of analytic items to total scale scores.

Svorts Event Decision Value p-Value Correlation with (Cor 1_’; -l‘a]tail(:lrf with
P € (CR) (CR) Scale Total Score
Scale Total Score)
GS1 10.541 ** 0.000 0.596 ** 0.000
GS2 11.888 ** 0.000 0.640 ** 0.000
GS3 11.774 ** 0.000 0.628 ** 0.000
GS4 8.546 ** 0.000 0.581 ** 0.000
FROP1 8.639 ** 0.000 0.559 ** 0.000
FROP2 9.501 ** 0.000 0.616 ** 0.000
FROP3 9.981 ** 0.000 0.638 ** 0.000
FPOP1 7.429 ** 0.000 0.555 ** 0.000
FPOP2 7.968 ** 0.000 0.583 ** 0.000
FPOP3 7.902 ** 0.000 0.614 ** 0.000
EV1 10.415 ** 0.000 0.548 ** 0.000
EV2 12.377 ** 0.000 0.592 ** 0.000
EV3 10.090 ** 0.000 0.637 ** 0.000
EV4 9.751 ** 0.000 0.577 ** 0.000
NE1 7.757 ** 0.000 0.584 ** 0.000
NE2 6.723 ** 0.000 0.529 ** 0.000
NE3 5.983 ** 0.000 0.518 ** 0.000
ME1 8.519 ** 0.000 0.599 ** 0.000
ME2 8.650 ** 0.000 0.589 ** 0.000
ME3 10.073 ** 0.000 0.612 ** 0.000

Note: ** p <0.01.

Table A3. Model AVE and CR indicator results.

Factor Mean Variance Combined
Extraction AVE Value Reliability CR

Green skepticism 0.635 0.874

' Futu;e rational ‘ 0.636 0.84
orientation perception

.Futur.e p erceptuall 0.532 0.773
orientation perception

Environmental values 0.654 0.883

Natural empathy 0.623 0.832

Moral elevation 0.634 0.838

Table A4. Distinguishing validity: Pearson correlation and AVE square root values.

Future Rational Future Perceptual

Green . . . . Environmental Natural Moral
. . Orientation Orientation ;
Skepticism . . Values Empathy  Elevation
Perception Perception

green skepticism 0.797

future rationality 0.501 0.798
oriented cognition

_ futuristic 0.568 0.481 0.730
oriented cognition
environmental values 0.514 0.468 0.465 0.809
natural empathy 0.380 0.428 0.420 0.436 0.789
moral elevation 0.509 0.366 0.519 0.428 0.380 0.796

References

1. Sun,];Wang, ]J.; Wang, T.; Zhang, T. Urbanization, economic growth, and environmental pollution: Partial differential analysis
based on the spatial Durbin model. Manag. Environ. Qual. Int. ]. 2019, 30, 483-494.



Buildings 2024, 14, 2237 20 of 21

10.

11.
12.

13.

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

35.

Kjellstrom, T.; Lodh, M.; McMichael, T.; Ranmuthugala, G.; Shrestha, R.; Kingsland, S. Air and water pollution: Burden and
strategies for control. In Disease Control Priorities in Developing Countries, 2nd ed.; The International Bank for Reconstruction and
Development/The World Bank: Washington, DC, USA; Oxford University Press: New York, NY, USA, 2006.

Xing, L.; Wang, S. Can industrial agglomeration affect biodiversity loss? Energy Environ. 2023, 0958305X231200575.

Bhat, V.N. Impact of droughts on industrial emissions into surface waters. Environ. Sci. Pollut. Res. 2020, 27, 42806—42814.

Cai, W.; Borlace, S.; Lengaigne, M.; Van Rensch, P.; Collins, M.; Vecchi, G.; Timmermann, A.; Santoso, A.; McPhaden, M.].; Wu, L,;
et al. Increasing frequency of extreme El Nifio events due to greenhouse warming. Nat. Clim. Chang. 2014, 4, 111-116.

Bell, J.E.; Autry, C.W.; Mollenkopf, D.A.; Thornton, L.M. A natural resource scarcity typology: Theoretical foundations and
strategic implications for supply chain management. J. Bus. Logist. 2012, 33, 158-166.

Santos, U.d.P,; Arbex, M.A_; Braga, A.L.F,; Mizutani, R.F; Cangado, J.E.D.; Terra-Filho, M.; Chatkin, ].M. Environmental air
pollution: Respiratory effects. J. Bras. Pneumol. 2021, 47, €20200267.

Palmer, L. Green structural transformation. Nat. Sustain. 2023, 6, 877-878.

Wang, B.Z.; Zhu, Z.H.; Yang, E.; Chen, Z.; Wang, X.H. Assessment and management of air emissions and environmental impacts
from the construction industry. J. Environ. Plan. Manag. 2018, 61, 2421-2444.

Cheriyan, D.; Choi, J.h. A review of research on particulate matter pollution in the construction industry. J. Clean. Prod. 2020,
254,120077.

Al-Kodmany, K. Green retrofitting skyscrapers: A review. Buildings 2014, 4, 683-710.

Zakaria, R.B; Foo, K.S.; Zin, RM,; Yang, J.; Zolfagharian, S. Potential retrofitting of existing campus buildings to green buildings.
Appl. Mech. Mater. 2012, 178, 42-45.

Bu, S.; Shen, G.Q. A critical review of green retrofit design. In Proceedings of the International Conference on Construction and
Real Estate Management 2013 (ICCREM 2013): Construction and Operation in the Context of Sustainability, Karlsruhe, Germany,
10-11 October 2013; pp. 150-158.

Triantafyllidis, S.; Ries, R.J.; Kaplanidou, K. Carbon dioxide emissions of spectators’ transportation in collegiate sporting events:
Comparing on-campus and off-campus stadium locations. Sustainability 2018, 10, 241.

Watanabe, N.; Yan, G.; McLeod, C. The Impact of Sporting Events on Air Pollution: An Empirical Examination of National
Football League Games. Sustainability 2023, 15, 5568.

Szasz, A. Shopping Our Way to Safety: How We Changed from Protecting the Environment to Protecting Ourselves; University of
Minnesota Press: Minneapolis, MN, USA, 2007.

Wergeland, E.S.; Hognestad, H.K. Reusing stadiums for a greener future: The circular design potential of football architecture.
Front. Sport. Act. Living 2021, 3, 692632.

Kozma, G.; Radics, Z.; Teperics, K. The Role of Sports Facilities in the Regeneration of Green Areas of Cities in Historial View:
The Case Study of Great Forest Stadium in Debrecen, Hungary. Buildings 2022,12, 714.

Mohr, L.A.; Eroglu, D.; Ellen, P.S. The development and testing of a measure of skepticism toward environmental claims in
marketers” communications. J. Consum. Aff. 1998, 32, 30-55.

Hastak, M.; Olson, J.C. Assessing the role of brand-related cognitive responses as mediators of communication effects on cognitive
structure. J. Consum. Res. 1989, 15, 444-456.

Obermiller, C.; Spangenberg, E.; MacLachlan, D.L. Ad skepticism: The consequences of disbelief. J. Advert. 2005, 34, 7-17.
Delmas, M.A.; Burbano, V.C. The drivers of greenwashing. Calif. Manag. Rev. 2011, 54, 64-87.

Parguel, B.; Benoit-Moreau, E.; Larceneux, F. How sustainability ratings might deter ‘greenwashing’: A closer look at ethical
corporate communication. |. Bus. Ethics 2011, 102, 15-28.

Chen, Y.S.; Chang, C.H. Greenwash and green trust: The mediation effects of green consumer confusion and green perceived risk.
J. Bus. Ethics 2013, 114, 489-500.

Do Pago, AM.F; Reis, R. Factors affecting skepticism toward green advertising. In Green Advertising and the Reluctant Consumer;
Routledge: London, UK, 2016; pp. 123-131.

Liu, G.; Li, X;; Tan, Y.; Zhang, G. Building green retrofit in China: Policies, barriers and recommendations. Energy Policy 2020,
139, 111356.

Cheng, Z.H.; Chang, C.T.; Lee, YK. Linking hedonic and utilitarian shopping values to consumer skepticism and green
consumption: The roles of environmental involvement and locus of control. Rev. Manag. Sci. 2020, 14, 61-85.

Romani, S.; Grappi, S.; Bagozzi, R.P. Corporate socially responsible initiatives and their effects on consumption of green products.
J. Bus. Ethics 2016, 135, 253-264.

Goh, S.K,; Balaji, M. Linking green skepticism to green purchase behavior. J. Clean. Prod. 2016, 131, 629-638.

Ajzen, 1. The theory of planned behavior. Organ. Behav. Hum. Decis. Process. 1991, 50, 179-211.

Qiong, O. A brief introduction to perception. Stud. Lit. Lang. 2017, 15, 18-28.

Carver, C.; Scheier, M. On the Self-Regulation of Behavior; Cambridge University Press: New York, NY, USA, 1998.

Rappaport, A. Creating Shareholder Value: A Guide for Managers and Investors; Simon and Schuster: New York, NY, USA, 1999.
Jahdi, K.S.; Acikdilli, G. Marketing communications and corporate social responsibility (CSR): Marriage of convenience or
shotgun wedding? J. Bus. Ethics 2009, 88, 103-113.

Carrus, G.; Passafaro, P.; Bonnes, M. Emotions, habits and rational choices in ecological behaviours: The case of recycling and use
of public transportation. J. Environ. Psychol. 2008, 28, 51-62.



Buildings 2024, 14, 2237 21 of 21

36.

37.

38.

39.
40.

41.
42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.
57.

58.

Hansla, A.; Gamble, A ; Juliusson, A.; Gérling, T. Psychological determinants of attitude towards and willingness to pay for
green electricity. Energy Policy 2008, 36, 768-774.

Luchs, M.G.; Kumar, M. “Yes, but this other one looks better/works better”: How do consumers respond to trade-offs between
sustainability and other valued attributes? ]. Bus. Ethics 2017, 140, 567-584.

Spinath, B.; Stiensmeier-Pelster, ]. Goal orientation and achievement: The role of ability self-concept and failure perception. Learn.
Instr. 2003, 13, 403—-422.

Bubi¢, A.; Abraham, A. Neurocognitive bases of future oriented cognition. Rev. Psychol. 2014, 21, 3-15.

Steinberg, L.; Graham, S.; O’brien, L.; Woolard, J.; Cauffman, E.; Banich, M. Age differences in future orientation and delay
discounting. Child Dev. 2009, 80, 28—44.

Stren, P. Toward a coherent theory of environmentally significant behaviour. J. Soc. Issues 2000, 56, 407—424.

Nguyen, T.T.H.; Yang, Z.; Nguyen, N.; Johnson, L.W.; Cao, T.K. Greenwash and green purchase intention: The mediating role of
green skepticism. Sustainability 2019, 11, 2653.

Leonidou, C.N.; Skarmeas, D. Gray shades of green: Causes and consequences of green skepticism. J. Bus. Ethics 2017,
144, 401-415.

Khoshbakht, M.; Gou, Z.; Xie, X.; He, B.; Darko, A. Green building occupant satisfaction: Evidence from the Australian higher
education sector. Sustainability 2018, 10, 2890.

Malekinezhad, E; Courtney, P; bin Lamit, H.; Vigani, M. Investigating the mental health impacts of university campus green
space through perceived sensory dimensions and the mediation effects of perceived restorativeness on restoration experience.
Front. Public Health 2020, 8, 578241.

Laufer, W.S. Social accountability and corporate greenwashing. J. Bus. Ethics 2003, 43, 253-261.

Yeung, S.P.M. Teaching approaches in geography and students’ environmental attitudes. Environmentalist 2004, 24, 101-117.
Heimberg, LK. The Measurement of Future Time Perspective; Vanderbilt University: Nashville, TN, USA, 1963.

Lee, TH.; Jan, EH.; Yang, C.C. Conceptualizing and measuring environmentally responsible behaviors from the perspective of
community-based tourists. Tour. Manag. 2013, 36, 454—468.

Diessner, R.; Solom, R.D.; Frost, N.K,; Parsons, L.; Davidson, ]J. Engagement with beauty: Appreciating natural, artistic, and
moral beauty. J. Psychol. 2008, 142, 303-332.

Tan, Y; Liu, G.; Zhang, Y.; Shuai, C.; Shen, G.Q. Green retrofit of aged residential buildings in Hong Kong: A preliminary study.
Build. Environ. 2018, 143, 89-98.

Abbeas, J.; Aman, J.; Nurunnabi, M.; Bano, S. The impact of social media on learning behavior for sustainable education: Evidence
of students from selected universities in Pakistan. Sustainability 2019, 11, 1683.

Sharma, R.; Gupta, A. Pro-environmental behaviour among tourists visiting national parks: Application of value-belief-norm
theory in an emerging economy context. Asia Pac. |. Tour. Res. 2020, 25, 829-840.

Wu, L,; Zhu, Y. How love of nature promotes green consumer behaviors: The mediating role of biospheric values, ecological
worldview, and personal norms. PsyCh J. 2021, 10, 402-414.

He, Q.; Zhao, H.; Shen, L.; Dong, L.; Cheng, Y.; Xu, K. Factors influencing residents” intention toward green retrofitting of existing
residential buildings. Sustainability 2019, 11, 4246.

Zarei, A.; Maleki, F. From decision to run: The moderating role of green skepticism. J. Food Prod. Mark. 2018, 24, 96-116.
Matthes, J.; Wonneberger, A. The skeptical green consumer revisited: Testing the relationship between green consumerism and
skepticism toward advertising. J. Advert. 2014, 43, 115-127.

Karimi, S. Pro-environmental behaviours among agricultural students: An examination of the value-belief-norm theory. J. Agric.
Sci. Technol. 2019, 21, 249-263.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.



	Introduction
	Literature Review and Hypotheses
	Green Skepticism and Psychological Perceptions of Green Renovation of Stadiums
	The Mediating Role of Future Rational Orientation Perception
	The Mediating Role of Future Perceptual Orientation Perception

	Methods
	Subjects
	Measurement of Variables
	Questionnaire Distribution

	Results
	Common Method Bias Test
	Descriptive Statistics and Correlation Analysis of Variables
	Parallel Mediation Effect Tests

	Discussion and Analysis
	Current Status of College Students' Green Skepticism, Future Orientation of Green Retrofitting of Stadiums, and Psychological Perceptions of Green Retrofitting of Stadiums
	Influence of College Students' Green Skepticism on Psychological Perceptions of Green Renovation of Stadiums
	Parallel Mediation of Future Rational Orientation Perception, Future Perceptual Orientation Perception

	Conclusions and Shortcomings
	Conclusions
	Shortcomings and Prospects

	Appendix A
	Appendix B
	References

