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Abstract


Major League Baseball (MLB) is particularly vulnerable to climate change due to its season duration, geographic footprint, and largely outdoor nature. Therefore, the purposes of this study were to investigate whether U.S.-based MLB fans’ climate change skepticism and experiential processing influenced their climate change risk perceptions and adaptation willingness, and to determine if those relationships were further influenced by fans’ sport identification with MLB. A cross-sectional survey design tested the study’s purposes using a sample (n = 540) of self-identified MLB fans. Data were analyzed using structural equation modeling on the Mplus 8 statistical package to test the hypothesized model. The results indicated consistencies across low and highly identified MLB fans on their climate change risk perceptions and willingness to adapt, but revealed group differences between the factors influencing fans’ risk perceptions of climate change. The findings provide early empirical evidence to support the United Nations’ (UN) Sport for Climate Action Framework, and managerial implications regarding the nexus of climate change and sport consumer behavior research.
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1. Introduction


Differing opinions of climate change persist across the American public despite the scientific consensus on its presence and severity [1,2]. Despite the U.S.’s resources and wealth, the effects of climate change result in physical damage, public health issues, and economic strife [3]. Still, the gap in climate change opinions for Americans perseveres on political, ideological, and social terms [4]. This study suggests that sport can help to bridge this gap.



The UN’s Climate Change Secretariat proposes that sport’s visibility and social influence can be leveraged for climate action [5]. Specifically, their Sports for Climate Action Framework asserts these attributes, “provide a strong platform for the sport sector to play an exemplary role in meeting the challenge of climate change, and inspire and engage large audiences to do the same” [5] (p. 3). It is important for individuals to relate to climate effects to engage in climate action [6]. However, anteceding the ability to engage is climate change awareness and a perception of its risks as being consequential. Establishing these prerequisites can be difficult when individuals feel insulated from climate harm [7].



Yet, climate change threatens the ability to enjoy sport in the U.S. [8]. For example, Hurricane Irma’s severity and duration canceled or postponed nearly two-dozen NCAA Division I football games in 2017 [9]. The 2020 wildfires burned hundreds of millions of acres along the west coast, compromising nationwide air quality, and affecting MLB and National Football League (NFL) games and practices [10,11]. Nationwide droughts amplify the severity of wildfires and extreme heat, both contributing to the lack of adequate snow cover for winter sports [12,13]. For athletes and spectators, climate change can make sport impossible to play, host, and watch [14,15].



While it is known that climate change affects and will continue to affect sport, it is unknown how fans perceive those risks or if risks can inspire action. Therefore, the present study investigates whether sport can enhance climate change risk perceptions and adaptation willingness in the U.S. Namely, this study sought to advance climate change risk perception research by focusing on fans in a sport context to build interdisciplinary bridges between climate science and sport management. Specifically, this study focuses on MLB as it has a greater exposure and vulnerability to climate change than other major American sports [16]. Accordingly, the purposes of this study were to (a) determine the influence of cognitive factors (skepticism and experiential processing) toward climate change on MLB fans’ general and sport specific climate change risk perceptions, and determine whether those risk perceptions influenced their willingness to adapt, and (b) to determine if those relationships were moderated by fans’ sport identification. It is hypothesized that the degree to which a fan identifies with MLB will create differences along model pathways, as highly identified fans are expected to perceive greater climate change risks to the sport. Additionally, sport management research frequently explores identification differences among fans, where managerial decisions largely focus on those who are highly identified [17,18,19,20,21]. By exploring differently identified fans, generally, the present study aims to discern where the differences lie in the hypothesized model.



Major League Baseball and Climate Change


MLB is the U.S.’s oldest major sport league and plays a central role in American culture [22]. This is the value of understanding MLB fans’ risk perceptions of climate change, as it is an issue threatening baseball’s franchise value, survivability, and status as America’s favorite pastime.



There are 30 MLB teams each competing in 162 regular season games between March and October. They cover a diverse geographic footprint spanning 17 states, Washington D.C., and Canada, and there are few climate-controlled stadiums that protect from climatic events. As such, rainouts, delays, and postponements often force doubleheaders, affecting game performance and the economic costs associated with such delays [9]. There were 54 weather-related postponements in 2018, a record, leading to an additional roofed ballpark in 2019 for the Texas Rangers [23]. Of the 22 open-air MLB stadiums, 12 are in major cities identified by The Weather Channel’s Climate Disruption Index’s top-25 U.S. cities facing climate change impacts [24]. Because of the geographic footprint, teams face a variety of climate hazards and stadium vulnerability varies by location [16]. Yet, while baseball is quintessentially American, climate change support is traditionally not [25]. The present study begins to address the stark juxtaposition of a climate-vulnerable sport with a scientific topic that is vigorously debated outside the scientific community.





2. Theoretical Foundations


Because this study suggests that sport can disseminate the realities of climate change and demonstrate climate vulnerability through risk perceptions, it is important to consider that not all fans are attached to sport in the same way [26]. For this reason, this study builds upon elements of risk perception theory [27] and the cultural theory of risk [28,29] to develop the hypothesized model. In this study, climate change risk is defined as the likelihood, or probability, of experiencing a host of adverse outcomes caused by climate hazards, exposure, vulnerability, and susceptibility [16,30]. Climate vulnerability fits within the definition of climate change risk, as the degree of vulnerability indicates the ability, or inability, for a system or community to cope with climate harm [31]. Therefore, climate change risk perceptions are defined as the “perceived likelihood of negative consequences to oneself and society” from climate harm [32] (p. 462). Risk perceptions are often used to explain cultural cognition, as cultural factors help shape the way individuals acknowledge, respond to, and make decisions around risks such as climate hazards [33,34]. For example, Seabra et al. [35] utilized risk perception theory to examine tourists’ terrorism risk perceptions when traveling, where safety concerns informed by news media predicted risk perceptions, and thus travelers’ decision-making. Cyclically, perceptions of terrorism risks influenced tourists’ desire to seek more information from the media. Like the present study’s model, tourists’ personal experiences with terrorism were the strongest predictor of their risk perceptions. In fact, climate change risk forms similarly to risk perceptions related to terrorism, public health concerns, economic crises, and other circumstances that could be deemed unsafe or unstable [36,37]. Culture creates an additional caveat through which risk perceptions are informed. For example, Barnett et al. [38] utilizes risk perception theory to explore healthcare workers’ risk perceptions of the public health hazards in the job. However, it is acknowledged that public health respondents are uniquely positioned in that they face public health risks and are trusted sources to communicate such risks, and so the cultural implications of this nexus are not considered in this study. Cultural theory of risk adds an extra layer through which the idiosyncrasies of social identity groupings can be specifically explored. For example, Schneider et al. [39] found, in addition to experiential knowledge, that socio-cultural worldviews shaped risk perceptions on the novel coronavirus and its subsequent vaccinations for people around the world. This pattern is observed in climate risk perception research, but has yet to be explored in a sport context [40,41,42,43].



Therefore, this research proposes that sport be considered among the factors contributing to cultural adherence. Sport identity theorists suggest fans orient themselves culturally around the sports and leagues they choose to support [44,45]. Oltedal et al. [46] note perceived risks are “closely tied to cultural adherence and social learning”, and explain how people act and behave in the world around them (p. 5). Because individuals perceive risks differently based on the socio-cultural groups to which they belong, this study suggests that sport fandom can be a socio-cultural group when perceiving climate change risks.



Cultural theory of risk [29] builds upon risk perception theory by explaining how culture influences the ways people perceive hazards and their potential dangers. In climate adaptation research, cultural theory of risk is used but needs further empirical trials for deep understanding [34]. However, it is well established that culture (e.g., embodying learned ideas, intentions, behaviors, and their patterns) informs how members of society come to understand climate change, develop risk perceptions, and decide to act [47,48,49,50]. Culture has long informed the climate change debate, but sport has been excluded from those cultural measures and conversations.



Accordingly, the hypothesized model (Figure 1) was developed and tested using climate change skepticism and two modes of experiential processing as antecedent to general climate change risk perceptions (Hypotheses 1 through 2b) [7,40]. Then, general climate change risk perceptions would predict fans’ sport-specific climate change risk perceptions (Hypothesis 3), and that their sport-specific climate change risk perceptions would influence their willingness to adapt (Hypothesis 4) [41]. Finally, and in an exploratory manner, it was hypothesized that sport identification would moderate the relationships of the model (Hypothesis 5) [51].



2.1. Climate Change Skepticism


Climate change skepticism often overpowers factual evidence [52]. Whitmarsh [53] considers the subjective nature of climate understanding as the catalyst for skepticism’s prevalence. For this reason, climate change skepticism is a notable barrier to the general public’s engagement with climate action. Further, climate change risk perceptions are positively associated with levels of concern, where more skepticism yields minimal concern for climate threats [54]. Climate change skepticism is regarded as a significant cognitive factor from which risk perceptions can be gauged, and it is deeply associated with personal and cultural attributes. Specifically, those who are more skeptical of climate change are more dismissive of its potential risks [43,55,56,57]. Therefore, the first hypothesis is the following:



 Hypothesis 1.

Climate change skepticism will negatively influence MLB fans’ general climate change risk perceptions.






2.2. Experiential Processing


Climate change skeptics tend to be more wary about its severity, rather than in disbelief regarding its presence [58,59]. To holistically understand a person’s climate change risk perceptions, an assessment of experiential processing models is used. Experiential processing is the sensory method of gaining knowledge through seeing, feeling, and doing. Experiential processing can be categorized into sensory and bodily realms: generalized emotion (sensory) and personal experiences (bodily) [40,60]. These are tools to help people understand ways of knowing through lived experiences. This study examines generalized emotion toward climate change and personal experiences with extreme weather events. Accordingly, experiential processing in environmental science has also been found to be a predictor of a person’s intentions to engage in climate adaptation and support adaptive strategies [61].




2.3. Generalized Emotion


Processing information emotionally has been shown to affect the judgement and risk perceptions of climate change [42,62]. In the present study, generalized emotion refers to a holistic “positive (like) or negative (dislike) evaluative feeling” toward climate change [40] (p. 115). Understanding generalized emotion helps assess a person’s climate change perceptions based on how they feel [63]. This is an effective measure particularly as the realities of climate change are associated with destruction and despair [54].



 Hypothesis 2a.

Negative generalized emotion will contribute to MLB fans’ general climate change risk perceptions.






2.4. Personal Experiences with Extreme Weather


Personal experiences, in prior research, have been shown to influence climate change skepticism [55] and risk perceptions [64], as the negative consequences of climate change may affect someone’s life. In other words, first-hand experiences of climate hazards (e.g., extreme weather events) reduce the psychological distance between oneself and the realities of climate change, thereby substantiating climate change [7]. Extreme weather events are catalyzed and exacerbated by climate change and are considered the main drivers of climate change risk perceptions, and they include wildfires, droughts, heat waves, floods, tropical cyclones/hurricanes, tsunamis, and tornadoes [55,65,66].



 Hypothesis 2b.

Personal experiences with extreme weather will positively influence MLB fans’ general climate change risk perceptions.






2.5. Climate Change Risk Perceptions


Scientific distrust and the perception of factual ambivalence on climate change have contributed to a range of climate change risk perceptions [30,53,67]. O’Connor et al. [32] suggest that environmental exposure informs risk perceptions, while Swim et al. [68] posit that exposure can influence ones understanding of climate change’s harm. Yet, the U.S. is afforded a cushion of resources and development to seemingly obscure the realities of climate change from the population’s everyday lives; thus, climate harm may not be as apparent and observable to the general population [66,69]. One way to potentially narrow the gap is by demonstrating the climate risks and harms to things people communally care about, such as sports.



 Hypothesis 3.

MLB fans who perceive general climate change risks will also perceive sport-specific climate change risks.






2.6. Sport-Specific Climate Change Risk Perceptions


A potential outcome of this study was to determine how sport-specific climate change threats help to actualize harm and shape the way fans perceive climate risks and adapt to them. As climate studies in sport emerge, they illustrate how the sport sector provides a realm through which the effects of climate change are particularly tangible [70,71,72]. Regarding environmental sustainability, sport ecology scholars suggest that sport-driven efforts can further encourage pro-environmental behaviors among fans, a response to the UN’s call-to-action through the Sport for Climate Action Framework [73,74,75]. Sociological inroads, such as those developed by enjoying sport, help people to understand their experiences with climate change and what their contributions could be.



 Hypothesis 4.

For MLB fans, sport-specific climate change risk perceptions will have a positive relationship with fans’ willingness to adapt their behaviors.






2.7. Willingness to Adapt


Assessing how willing a sport fan might be to act, given their perceptions of climate change risks or vulnerabilities, could present a suite of managerial opportunities for the sport industry. Personal climate adaptation strategies, such as willingness to pay more for fuel or travel less frequently by plane, could be tied to an individual’s relationship with MLB should sport enhance their climate change risk perceptions [41]. This study suggests that sport may catalyze greater risk perceptions than a person’s everyday life, and lead to behavioral change due to their identification with the sport and sport-specific climate change risks.




2.8. Sport Identification


Sport identification is the amount of attachment and preference a person has toward a sport [76]. Theoretically, sport identification is a relevant moderating variable when discussing sport fandom and consumer behaviors, as it is established that emotions, cognitions, and behaviors differ along a spectrum of identification [18,20,77] As the moderating variable, sport identification can help to explain the difference in sport-specific climate change risk perceptions by a degree of MLB fandom. It is hypothesized, based on sport consumer behavior research, that climate change risk perceptions would vary based on sport identification. Specifically, Hypothesis 5 implies that sport-specific climate change risk perceptions would be greater for those who are more connected to the sport [78,79,80,81]. This hypothesis is supported by the moderating power of sport, team, and fan identification research [82,83,84]. This study hypothesized that sport identification would create differences in the model’s relationships, as identifying with MLB could create meaning for fans regarding climate change and could shape their risk perceptions. Therefore, the intention is not to focus solely on highly identified fans, but to use broad MLB identification for a comprehensive illustration of the role sport identification plays in fans’ risk perceptions and adaptation willingness. Sport identification could potentially combat climate change polarization, create more tangible understanding, and shape managerial implications for sport organizations interested in improving climate action and environmental sustainability through fans.



 Hypothesis 5.

A statistically significant difference will exist on the paths in the hypothesized model between groups of low and high sport identification.







3. Method


3.1. Participants and Procedures


The Institutional Review Board at the author’s institution approved the study protocol for human subjects. To reach a diverse sample of MLB fans, data were collected via Amazon’s Mechanical Turk (MTurk). Only those who were at least 18 years old, U.S. residents, and self-identified as MLB fans from a menu of professional and collegiate U.S. sports were targeted. Prior sport management research measuring behaviors and intentions across differently identified sport consumers has found MTurk to be an advantageous crowdsourcing approach to participant recruitment [85,86,87]. Likewise, previous climate change and climate risk research has also relied on MTurk samples despite potential validity concerns [88,89,90]. Paolacci et al. [91] found MTurk to be a viable option for large-scale survey instrument hosting and data collection. Compared to in-person convenience samples, Berinsky et al. [92] found MTurk to be a credible resource for scholarly inquiry in the social sciences.



Several steps were taken to protect the integrity of the study and improve the trustworthiness of the instrument. First, the survey instrument was created and hosted on Qualtrics, with a direct link for American MTurk workers to access it as a human intelligence task (HIT). The HIT was named, “Sport Fandom and Environmental Perceptions” with no information about the study’s greater purpose to reduce self-selection. To further limit pattern response violations [93], attention and instructional manipulation checks were used such as “please select the color blue” and reCAPTCHA user validations.




3.2. Instrument


The questionnaire contained seven sections, one to screen participants for inclusion, and the remaining for each of the model’s five key variables and demographic information including gender, ethnicity, birth year, household income, education status, state of residence, favorite MLB team, and game attendance frequency. All items were measured on a 7-point Likert scale. A five-item measure of skepticism was adopted from Spence et al. [7] (α = 0.71), which included items such as “I am uncertain that climate change is really happening.” The two methods of experiential processing (i.e., generalized emotion and personal experiences with extreme weather) were adapted from van der Linden’s [40] measures of holistic affect (i.e., generalized emotion; α = 0.85.) and personal experiences with extreme weather. The three-item generalized emotion scale was measured using bi-polar adjectives and included items such as “To me, climate change is” (very positive to very negative). The personal experiences with the extreme weather scale were originally measured with two dichotomous items by van der Linden [40], with a single item isolating flooding from other extreme weather events (e.g., heat waves and droughts). For clarity and geographic variability across the U.S., the present study did not isolate flooding from other events, and instead tested personal experiences as a continuous single-item measure on a 7-point Likert scale: “Considering roughly the last 5 years, how often (in total) have you personally experienced any type of extreme weather event in your local U.S. area? (e.g., flooding, severe heat waves, droughts, snowstorms, wildfires, hurricanes, blizzards)” (never to frequently).



To measure MLB fans’ general climate change risk perceptions, participants were asked to indicate their perceived concern, likelihood, and severity of climate impacts generally on society. To do so, four societal risk (α = 0.95) items from van der Linden’s [40] Risk Perception Index (RPI) were adapted, including “How serious of a threat do you think that climate change is to the natural environment?” (not serious at all to very serious). This RPI scale was modified to measure sport-specific climate change risk perceptions as well. Modifications included replacing the original subject matter (e.g., “the natural environment”) with a sport-specific one (e.g., “Major League Baseball”). This adaptation created distinct parallels between items on van der Linden’s [40] general societal RPI and modified sport-specific RPI for this study. A six-item construct for willingness to adapt was adopted from Xie et al.’s [41] nine-item Personal Willingness Scale (α = 0.89), which includes items addressing what an individual is willing to do, or pay for, to reduce climate risks. This scale was adjusted from a 4-point to 7-point Likert scale for consistency and included items such as “Pay to offset the carbon emissions from my airplane flights to reduce carbon emissions” (not at all willing to very willing). The additional scale modification occurred following instrument pretesting, where the panel of experts suggested the exclusion of three Personal Willingness items, as those items were unrelated to an individual’s ability to adapt.



Finally, Robinson et al.’s [51] (α = 0.83) sport identification scale was adapted to test moderation effects in the current study. Similar identification scales in sport management research have been used to determine levels of team, event, and sport identification [20,94]. The original scale items were in reference to PGA and LPGA tours, e.g., “I consider myself to be a real fan of (the tour)” [51]. For the present study’s adaptation, this language was modified to be reflective of the MLB, rather than a single event: “I consider myself to be a real fan of MLB,” “I would experience a loss if I had to stop being an MLB fan,” and “Being an MLB fan is very important to me” (strongly disagree to strongly agree).





4. Results


4.1. Data Cleaning and Final Sample


In total, 1254 questionnaires were attempted, yet only 600 were successfully submitted. Then, pattern response violations were addressed and removed with other (n = 60) invalid submissions (e.g., incomplete surveys, duplicate submissions, and non-differentiation responses). Of the participants in the final sample (n = 540), 339 were male (62.8%), and 2 declined to report their gender. Participants’ ages ranged from 19 to 80, with a mean age of 41.15 years (SD = 12.32). Participants self-identified themselves as White (n = 411, 76.1%), Black or African-American (n = 78, 14.4%), Hispanic or Latinx (n = 27; 5.0%), or Other (n = 24, 4.4%).




4.2. Data Analysis


The data were normally distributed, and there were no multicollinearity or singularity concerns. After screening, a confirmatory factor analysis (CFA; Table 1) performed in AMOS 27 on the measurement model with each of the first-order latent variables and the single-item measure of Personal Experiences with Extreme Weather (PE) showed that two items should be removed from the Skepticism scale due to low factor loadings (i.e., <0.707) [95]. The goodness-of-fit indices revealed an acceptable model fit (χ2 = 662.09, df = 175, χ2/df value = 3.78, CFI = 0.95, TLI = 0.94, SRMR = 0.05, RMSEA = 0.07). Convergent validity and reliability values were good. The average variance extracted (AVE) values ranged from 0.604 to 0.842, exceeding 0.500 [95]. Construct reliability (CR) coefficients ranged from 0.82 to 0.95, exceeding the cutoff value of 0.70 [96]. Finally, discriminant validity was good as the square roots for all AVE values exceeded the correlations of any two specified constructs (Table 2) [97]. The three-item Sport Identification scale (α = 0.92) was used as a moderator in the hypothesized model. The Sport Identification scale was dichotomized into low and high groups at the midpoint of the response format (4.00).




4.3. Hypothesis Testing


Using the structural equation modeling (SEM) technique available in the Mplus 8.7 statistical package, a multi-group model (low vs. high Sport ID) was tested. The overall structural model fit was only adequate at best (χ2 = 1076.17, df = 384, χ2/df value = 2.80, CFI = 0.93, TLI = 0.93, SRMR = 0.14, RMSEA = 0.08). The moderate to high RMSEA and SRMR values indicated that the model did not work well when constraining both low and high Sport Identification group models to be the same, indicating that Sport Identification does moderate the measurement model. A chi-square difference test on the low (χ2 = 640.74) and high (χ2 = 436.14) groups’ models (df = 1) indicated that a significant difference existed on the path coefficients between the two groups. Specifically, the path coefficients between Skepticism and General Climate Change Risk Perceptions were statistically significantly different between the low and high groups (Table 3), as were the paths from Generalized Emotion to General Climate Change Risk Perceptions (Figure 2 and Figure 3). Although the path coefficients varied, the amount of variance explained in General Climate Change Risk Perceptions, Sport Specific Climate Change Risk Perceptions, and Willingness to Adapt for each group did not differ that much (Figure 2 and Figure 3).





5. Discussion


To determine climate change risk perceptions and adaptation willingness for MLB fans, and ultimately differences in those perceptions based on sport identification, the model in Figure 1 was developed and tested. To combat the potential phenomenon of psychological distance [7], and to communicate climate change risk in a manner that matters to MLB fans, it was important to gauge fans’ general and sport-specific climate change risk perceptions. Drawing from risk perception theory and cultural theory of risk, which informed the first half of the model, understanding sport fans’ risk perceptions is a vehicle by which personal and consumer behaviors can be judged [98].



The measurement model had an adequate fit for the entire sample of MLB fans, but indicated that differences existed based on Sport Identification. This supported the need for moderation of Sport Identification in Hypothesis 5. The moderation yielded two measurement models, one for each group (Figure 2 and Figure 3). When not forcing low and high identified fans to be the same, the measurement models fit well, as nine of ten hypotheses were fully supported, and one hypothesis was partially supported (Hypothesis 2a for Low Sport ID).



The paths from Skepticism (Hypothesis 1) and Generalized Emotion (Hypothesis 2a) were moderated by Sport Identification, revealing that the differences between fan groups were present in the absence of sport-related items. Here, Skepticism explained 28.8% of the variance in General Climate Change Risk Perceptions for the Low Sport ID group, and 6.1% for the High Sport ID group. Alternatively, for the Low Sport ID group, Generalized Emotion was significant, but not meaningful [99], explaining 2.5% of the variance in General Climate Change Risk Perceptions. Generalized Emotion was the primary driver of General Climate Change Risk Perceptions for the High Sport ID group, explaining 25.5% of the variance. No differences existed between the Low and High Sport ID groups on Personal Experiences with Extreme Weather (Hypothesis 2b), as the confidence intervals for both groups overlap despite significant p-values. This suggests the bodily mode of experiential processing [40], or the frequency of having experienced a byproduct of climate change, which equally influenced General Climate Change Risk Perceptions for all fans. Similarly, General Climate Change Risk Perceptions explained 38.7% and 36.1% of the variance in Sport-Specific Climate Change Risk Perceptions for the Low and High Sport ID groups, respectively. Likewise, Sport-Specific Climate Change Risk Perceptions explained 52.1% and 52.4% of the variance in Willingness to Adapt for the same groups. Ultimately, no moderation was found in the latter half of the models (Hypotheses 3 and 4), which informs the practical implications discussed below, but all paths were statistically significant.



5.1. Theoretical Contributions


This study is interdisciplinary and contributes to growing bodies of climate change, sport ecology, and sport management research. First, this study supports prior research on the inverse relationship between climate change skepticism and risk perceptions. Kahan et al. [43] describe this relationship as the product of limited scientific knowledge among the general public. Because the Low Sport ID group was more skeptical than the High Sport ID group, an opportunity exists to combat climate change skepticism as fans become more highly identified with MLB. Additionally, existing climate change skepticism models find the purpose of skepticism to be a coping [55] or information avoidance [100] strategy, where those who are more skeptical have lower risk perceptions and are less likely to be concerned. Highly identified MLB fans have a reason to be concerned about climate risk to MLB given their connection to the sport. This finding is also consistent with the Generalized Emotion results, where highly identified fans reported greater negative emotions toward climate change, which affects their assessment of climate change [42,62], and evaluation of risk [60]. These findings advance discourse on risk perception theory and cultural theory of risk, by illustrating the role of sport culture as a persuasive tool to inform risk perceptions. At the time of writing, this study is one of the earliest, if not the earliest, applications of sport as a climate risk perception tool. In potentially risky settings, traditionally, other social groupings have framed individuals’ formulation of risk perceptions [35,36,37,38,39,40,41,42,43].



While this study is framed in a sport context, its findings illustrate how attachment to a social group, sport fandom, frames a person’s risk perceptions. Additionally, novel is that this distinguishment, that is the moderation of sport identification, does not affect the saliency of a person’s experiences with extreme weather in informing risk perceptions. While this finding is consistent with applications of cultural theory of risk, this study considers the exposure of sport to climate hazards. Because of MLB’s unique climate vulnerability, fans are exposed to the sport’s climate hazards in addition to the ones faced in their lives, generally. By increasing exposure to climate hazards, through sport, this study also finds additional points of attachment to climate change risk perceptions based on sport identification.



Identification with a sport provides an opportunity to inform climate change judgement. The model demonstrates socio-psychological constructs used to investigate climate change perceptions that can be successfully applied in sport-specific settings in the U.S. Given the urgency of the climate crisis, and impetus for the sport industry to engage in climate action, this model also extends burgeoning sport ecology research. Existing sport ecology research largely focuses on organizations’ efforts on environmental sustainability and climate action, and the scope of climate hazards on sport [101,102,103]. While a harmony exists among this research, prior to this study, it was unclear how fans, as consumers, perceive the risks underscoring those efforts. Contrary to identification principles in sport management research [81], the moderation effect did not take place in the sport-specific portion of the model (Hypotheses 3 and 4). The Low and High Sport ID fan groups perceived similar sport-specific risks and were similarly willing to adapt their behaviors. The lack of group differences here suggests a greater need for identification research in sport management, including more insight into how fans formulate perceptions and make behavioral decisions. While established identification measures in sport management research are helpful [94], a one-size-fits-all approach to sport identification may be obsolete when issues are as pressing as climate change.




5.2. Practical Implications


This study found empirical evidence to support the United Nations’ suggestion that sport fans are critical when it comes to engaging in, and accelerating, climate action in the sport sector. Additionally, this study’s findings suggest that pro-environmental efforts pertaining to climate adaptation in MLB should include fans, and MLB should invest in removing barriers between fans and their willingness to adapt to climate change alongside organizational adaptation strategies. It was anticipated that fans’ perceptions of sport-specific climate change risks would explain a considerable amount of variance in Willingness to Adapt as the intermediary dependent variable. However, the lack of group differences here is encouraging, as it illustrates what many scholars and sport organizations have hoped: that the power of sport in climate action does not differ among fan groups.



Further, the model does not need to change to affect the two groups’ risk perceptions and adaptation willingness in the same ways because it fits well for both groups. Where the difference lies is in the cognitive factors. The meaningfulness here illustrates where to spend effort, time, and money. MLB can work to decrease climate change skepticism among fans with lower sport identification by making the climate harms and hazards more apparent to them and communicating climate risks to the sport. For highly identified fans, whose risk perceptions are driven by negative emotions toward climate change, including them in adaptive strategies to combat climate change can encourage engagement and further action.




5.3. Limitations


Despite the novel findings of this study, it is not without limitations. This study focused solely on U.S.-based fans of MLB. While the results of this study may provide insight into other sport leagues, or other baseball leagues (e.g., MiLB, NCAA), additional climate change research specifically on fans of other sports and geographic locations is needed. Online convenience sampling via MTurk resulted in a large, representative dataset. However, future studies focusing on fans’ identification should collect data during the sport season, thereby activating connection to the sport. There was opportunity for sport disconnect as the data were collected before the start of the MLB season, and during the COVID-19 pandemic. Further, a shortcoming of online convenience sampling is participants’ election to complete the survey [104], as selection bias may not represent all MLB fans. Regarding representativeness, the sample of MTurk workers may also be younger and less affluent than the general U.S. population [105,106]. While this would be true with a student sample, researchers should consider additional methods of generating representative, national samples.



Further, the scope of sport identification is broader than individual team identification. Team identification research, although abundant in sport management, has not been examined in the context of climate change risk perceptions and willingness to adapt. Practical implications from the present study suggest that a case study approach into a specific MLB team’s fan base may provide additional inroads for climate change risk perceptions and adaptation willingness specific to a team. Likewise, the present study adopted and adapted climate change risk perception measures to be used in a sport context. Sport-specific measures for climate change attitudes and risk perceptions will be needed to continue the advancement of climate-focused sport ecology research. While the present study’s instrument was proven as valid and reliable, efforts to grow additional measures will increase the applicability of climate understanding for sport industry research. Further, the need to understand additional linkages (e.g., indirect effects) between the exigent variables, a host of other potential influences on climate change risk perceptions, as well as nuances that can influence socio-cultural perceptions of climate change will provide more robust insights into the collective powers of sport for climate action, and provide more inclusive approaches for future research on this subject.




5.4. Future Research Opportunities


The catalyst for this study was MLB’s unique vulnerability to climate change conflicts and its indispensability to American sport culture. Simultaneously, the U.N. Secretariat for Climate Change’s assertion that sport can be leveraged for climate action, including at the consumer and fan levels, without empirical support warranted exploration. These competing perspectives do not alleviate MLB’s vulnerability to climate change. However, forays into MLB fans’ skepticism, experiential processing, risk perceptions, and willingness to adapt provide opportunities for additional research and discourse. There are several avenues through which this model could be additionally framed, including religious, political, and educational identities. Each of these are influential in determining individuals’ orientation toward climate change and its risks. Future research should consider the role of these areas coupled with sport identification’s saliency to determine a hierarchy of influence [107].



Because the overall model was significant, this is an indication that MLB and its teams can specifically market climate adaptation and environmental sustainability efforts to fans for additional support. Future research should explore ways in which MLB communicates these efforts, raises awareness of its own vulnerabilities, and engages fans. However, because Sport Identification moderated the paths from Skepticism and Experiential Processing, researchers should consider the strategic involvement of fans in the implementation of climate mitigation strategies based on perceived risks. For example, research specific to fans’ personal experiences with extreme weather in sport-settings (e.g., evacuations, delays, and cancellations) may help strengthen the relationship between general and MLB-specific climate change risk perceptions. Subsequent studies can explore additional antecedents that shape and inform sport fans’ perceptions and understanding of climate change.
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Figure 1. Hypothesized model. 
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Figure 2. Structural model for low sport identification group. 
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Figure 3. Structural model for high sport identification group. 
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Table 1. Confirmatory factor analysis.
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	Construct
	β
	M
	SD





	Skepticism (AVE = 0.604; CR = 0.82)
	
	
	



	 I am uncertain that climate change is really happening
	0.739
	3.526
	2.006



	 The seriousness of climate change is exaggerated
	0.918
	3.474
	2.015



	 It is uncertain what the effects of climate change will be
	0.650
	4.267
	1.725



	Generalized emotion (AVE = 0.842; CR = 0.94)
	
	
	



	 I see climate change as something that is very pleasant/very unpleasant
	0.926
	5.220
	1.572



	 Overall, I feel that climate change is very favorable/very unfavorable
	0.913
	5.315
	1.567



	 To me, climate change is very positive/very negative
	0.914
	5.330
	1.546



	Personal experiences with extreme weather
	
	
	



	 Considering roughly the last 5 years, how often (in total) have you personally experienced any type of extreme weather event in your local U.S. area?
	N/A
	4.046
	1.625



	General climate change risk perceptions (AVE = 0.795; CR = 0.94)
	
	
	



	 In your judgement, how likely do you think it is that climate change will have very harmful, long-term impacts on our society?
	0.871
	5.350
	1.388



	 How serious of a threat do you think that climate change is to the natural environment?
	0.884
	5.431
	1.436



	 How serious would you rate current impacts of climate change around the world?
	0.906
	5.320
	1.402



	 How serious would you rate current impacts of climate change for the U.S.?
	0.904
	5.339
	1.431



	Sport specific climate change risk perceptions (AVE = 0.838; CR = 0.95)
	
	
	



	 In your judgement, how likely do you think it is that climate change will have very harmful, long-term impacts on MLB?
	0.894
	4.402
	1.567



	 How serious of a threat do you think that climate change is to MLB?
	0.935
	4.372
	1.633



	 How serious would you rate current impacts of climate change on MLB?
	0.903
	4.176
	1.693



	 How serious would you rate current impacts of climate change on [Team]?
	0.930
	4.302
	1.730



	Willingness to adapt (AVE = 0.663; CR = 0.92)
	
	
	



	 Pay more for fuel and use my vehicle less often
	0.829
	4.030
	1.828



	 Pay more for and use less electricity
	0.865
	3.913
	1.887



	 Pay a higher price for consumer goods from companies with good environmental records
	0.867
	4.298
	1.785



	 Buy more expensive electrical appliances that have better energy-efficient ratings rather than equivalent cheaper appliances
	0.733
	4.733
	1.699



	 Increase the number of times I use public transportation, walk, or cycle each week
	0.743
	4.220
	1.895



	 Pay to offset the carbon emissions from my airplane flights to reduce carbon emissions
	0.837
	4.131
	1.932










 





Table 2. Correlations, descriptive statistics, construct reliability, and average variance extracted (AVE) for model variables.
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Constructs

	
1

	
2

	
3

	
4

	
5

	
6






	
1.

	
Skepticism

	
(0.777)

	

	

	

	

	




	
2.

	
Generalized emotion

	
−0.648

	
(0.917)

	

	

	

	




	
3.

	
Personal experiences with extreme weather

	
0.252

	
−0.159

	
N/A

	

	

	




	
4.

	
General climate change risk perceptions

	
−0.537

	
0.509

	
0.271

	
(0.891)

	

	




	
5.

	
Sport specific climate change risk perceptions

	
−0.086

	
−0.001

	
0.436

	
0.595

	
(0.915)

	




	
6.

	
Willingness to adapt

	
−0.059

	
0.023

	
0.445

	
0.567

	
0.720

	
(0.814)




	
M

	

	
3.755

	
5.288

	
4.046

	
5.360

	
4.313

	
4.221




	
SD

	

	
1.636

	
1.477

	
1.625

	
1.300

	
1.552

	
1.555




	
AVE

	

	
0.604

	
0.842

	
N/A

	
0.795

	
0.838

	
0.663








Note. Items in diagonal parentheses are the square roots of the AVE values.













 





Table 3. Structural model analysis for hypothesized paths.
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Standardized Estimate (β)

	
90% CI

	
SE

	
Critical Ratio (t)

	
p




	

	

	

	
LL

	
UL

	

	

	






	
H1

	
SKEP–GCCRP (low)

	
−0.537

	
−0.632

	
−0.442

	
0.058

	
−9.268

	
0.000




	

	
SKEP–GCCRP (high)

	
−0.248

	
−0.403

	
−0.093

	
0.094

	
−2.630

	
0.009




	
H2a

	
GE–GGCCRP (low)

	
0.159

	
0.061

	
0.256

	
0.059

	
2.674

	
0.007




	

	
GE–GGCCRP (high)

	
0.505

	
0.375

	
0.636

	
0.079

	
6.374

	
0.000




	
H2b

	
PE–GCCRP (low)

	
0.458

	
0.394

	
0.522

	
0.039

	
11.726

	
0.000




	

	
PE–GCCRP (high)

	
0.367

	
0.259

	
0.475

	
0.066

	
5.598

	
0.000




	
H3

	
GCCRP–SSCCRP (low)

	
0.622

	
0.568

	
0.676

	
0.033

	
18.928

	
0.000




	

	
GCCRP–SSCCRP (high)

	
0.601

	
0.522

	
0.680

	
0.048

	
12.555

	
0.000




	
H4

	
SSCCRP–WTA (low)

	
0.722

	
0.679

	
0.765

	
0.026

	
27.464

	
0.000




	

	
SSCCRP–WTA (high)

	
0.724

	
0.667

	
0.781

	
0.035

	
20.899

	
0.000

















	
	
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.











© 2023 by the author. Licensee MDPI, 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/).



























media/file4.png
Sport ID (Low)

H5 (3% = 640.74)

=-0.537
0.159 H3—> H4
=0.622 =0.722
H2b = 0.458

K PersExp






nav.xhtml


  sustainability-15-07980


  
    		
      sustainability-15-07980
    


  




  





media/file2.png
-
~cl

H2b

H3—»






media/file5.jpg
e 6
)






media/file7.png





media/file6.png
Sport ID (High)

H5 (1 = 436.14)
4

H1 =-0.248

=0.505 H3—» H4
=0.601 =0.724

H2b =0.367

\ PersExp






media/file3.jpg
Peni.

5?60
ks
2015 aeerr, s> sscorr WA
-oa2 o2






media/file1.jpg
Pt

sscerp






