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Abstract:  
Over the past few decades, the climate on our planet has changed significantly due to 
the increasing concentration of carbon dioxide in the Earth’s atmosphere resulting from 
the burning of fossil fuels (coal, oil, gas) within reckless human activities. The planet is 
warming, so more attention should be paid to raising awareness about this issue. 
Marketing can play an important role here, but previous research broadcasts mainly 
sustainable production and consumption, overlooking challenges related to 
communicating climate change per se. Although for many people climate change is too 
abstract topic to understand, communication efforts are mainly limited to general 
actions (general advertising, ecolabelling) that help reach many audiences, but do not 
target their real values and interests. The unity of the easy-to-show and targeted 
approaches is possible if we consider events as a communication tool.  
 
Sport can be used as a platform to engage people in discussions about climate change. 
Sports events are entertaining and are only aimed at providing benefits in the form of 
pleasant pastimes. Major social issues, such as promoting equal rights or protesting 
against racism, have already been addressed within sport, so the same can work with 
global warming. Since there is a gap in how sports events may contribute to raising 
awareness of climate change, the study explores awareness of global warming among 
fans of an intercontinental motor racing project Extreme E. For decades, combustion 
engines have dominated on both racetracks and roads, resulting in a negative 
environmental impact. However, nowadays motorsport becomes more environmentally 
conscious. In order to find out if motorsport events addressing climate change have a 
positive impact on the climate change awareness of its fans, the study applied a 
quantitative research approach in the form of a survey. 
 
Since there have been no studies that would specify which factors could be tested, the 
five completely new factors were constituted and used for the quantitative analysis: 
current environmental concern, belief in sustainable racing, Extreme E awareness, 
sustainable activities, and climate change awareness. Data were collected from 108 
respondents. Since the vast majority of respondents were Russians (88), the study 
should be considered as a case of Russian motorsport fans. 
 
A regression analysis was performed to test which factors contribute to raising climate 
change awareness. As a result, Extreme E awareness made the largest unique 
contribution followed by sustainable activities. Current environmental concern and 
belief in sustainable racing did not affect climate change awareness. The main 
conclusion is that Extreme E still needs to put in twice efforts to achieve the desired 
effect, i.e., raising awareness of climate issues. This outcome can be attributed to the 
fact that Extreme E is still a young sport that has just one season completed, so it needs 
to promote not only a sustainable agenda but the series itself. 
Keywords: climate change, communication, awareness, sports events, motorsport 
sustainability 
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1 INTRODUCTION 

Over the past few decades, the climate on our planet has changed significantly: while in 

some countries there is abnormal heat, in others - severe and snowy winters that are 

unusual for these places. Potential risks include sea-level rise and extreme weather 

conditions that will inevitably affect agriculture, biodiversity, human health, and water 

availability (Peattie et al., 2009; Hall, 2018; IPCC, 2021). By 2100, the global average 

temperature may rise by 3-6 degrees Celsius (COP21, n.d.; IPCC, 2021). The reason for 

this is the increasing concentration of greenhouse gases in the Earth’s atmosphere. The 

most abundant greenhouse gas, accounting for about two-thirds of greenhouse gases, 

carbon dioxide (CO2), is largely a product of the combustion of fossil fuels such as coal, 

oil, and gas (UNEP, n.d.). Massive emissions are the consequences of the Industrial 

Revolution which has led to the release of harmful substances into the atmosphere, 

water, and soil (Leal, 2009). In 1990-2010, the total greenhouse gas emissions decreased 

only on one continent – Europe (Figure 1) (COP21, n.d.).  

 

Figure 1 Change in total greenhouse gas emissions in 1990-2010, % (COP21, n.d.) 

This global environmental problem is becoming more and more dangerous, and the main 

reason for this is human rash activities (Peattie et al., 2009; Hall, 2018; IPCC, 2021).  

Carbon dioxide (CO2) emissions from the burning of fossil fuels increase their 

concentration in the atmosphere, emerging the so-called greenhouse effect (Hall, 2018; 

IPCC, 2021). As a result, the planet is warming up more and more. Active deforestation 

also plays a role because it is the plants that are responsible for absorbing CO2 (IPCC, 

2021). The potential effects on human health are also remarkable. Severe weather events 

such as extreme temperatures increased rainfall in some areas, and drought in others 

may lead to injuries and even death. For instance, heatwaves can cause dehydration and 

heat stroke; excess mortality during heatwaves occurs mainly from underlying 

cardiovascular and respiratory diseases (Maibach et. al, 2008).  
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Consequently, there is a must for the world today to reduce the level of greenhouse gases. 

Achieving this goal requires significant structural changes such as restructuring public 

transport systems, energy infrastructure, and housing (Corner & Randall, 2011). 

However, all changes may be useless if the problem is not brought to the attention of the 

public. Namely, there is a vital interest in understanding how to engage the public in 

addressing climate change (Corner & Randall, 2011). “The clock is ticking. We have to 

find solutions now that will help our planet. It’s up to us to let actions talk and not to 

ignore the climate crisis. We all have a responsibility”, concludes Sebastian Vettel, four-

time Formula One world champion (Vettel, n.d.). 

 

1.1 Research problem  

Successfully communicating and addressing climate change to the public is a concern of 

scientists, policy makers, and other stakeholders. At the global level, this is done, for 

example, by the International Panel on Climate Change which assesses the risks of 

climate change caused by humans and issues periodic reports on the world’s climate 

(Leal, 2009; IPCC, 2021). On a more spectator level, the problem is portrayed in 

newspaper articles or films such as Al Gore’s “An Inconvenient Truth” (Peattie et al., 

2009). Some types of these messages are received with enthusiasm by some members of 

the public, but they are the reason for indifference or outrage for others (Hine et al., 

2014). The reason is that for many people, climate change was (Maibach et al., 2008) 

and still is (Hine et al., 2014) too abstract and broad topic to understand. Usually, people 

just lack a representation of what it is and how it can affect their life and future. 

Moreover, when it comes to addressing it through articles, films, campaigns, the message 

is often missed due to the mismatch between the conveyed information and the values 

of the target audience (Hine et al., 2014).  

 

But this is not a one-side problem. Even though companies do not hesitate to 

communicate their brands’ sustainability, they do so primarily to increase brand 

relevance and market share (White et al., 2019b). Business considers awareness of 

climate change as a too broad issue (Peattie et al., 2009) and has troubles with specifying 

how to respond and communicate it successfully. Instead of taking a targeted approach 

based on diverse channels (Moser, 2010), communication efforts are usually limited to 

general actions (such as advertising, ecolabelling) that help reach many more audiences, 

but do not reflect the real values and interests of its followers. However, since people 

have different values, “climate change communicators should take this diversity into 
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account when crafting and targeting their messages” (Hine et al., 2016, p. 1). It should 

not necessarily be a specific message for every single person with their precise values, 

but rather a large message to a segmented audience united by any other interest. 

Consequently, there is a need for more (1) targeted communication approach based on 

(2) representations aimed at specific interests of people.  

 

O’Neill and Smith (2014) note that representation of climate change may “encourage 

consumers to feel shock and a sense of loss at witnessing climate impacts” (O’Neill and 

Smith, 2014, p. 79) which can affect their values. However, taking into account that a 

generic message is not suitable for this, there is a need to target more specific topics of 

interest that represent their values (White et al., 2019b) and increase the probability that 

transmitted messages will not be missed or skipped. Audience segmentation is vital for 

proper climate change communication (Hall, 2018), so through targeted marketing 

communication people can be highly encouraged to take sustainable steps.  

 

Practical implementation of such an approach is possible if we consider events as a 

communication tool (Martensen et al., 2007). Martensen et al. (2007) specify that event 

routes are supposed to raise buying intention toward a specific brand since they reflect 

peoples’ values creating emotional and attitude links. They point out that events play on 

involvement and personal participation, which leads to the possession of peoples’ own 

experiences that change their values. Griese et al. (2017, p. 1) consider the lack of 

greenwashing, which is a “disinformation disseminated by an organization to present an 

environmentally responsible public image”, to be important in event marketing. They 

point out that over the years various events have tried but failed to build the image and 

reputation of truly green events. For example, the 2004 Olympic Games in Athens were 

called the green event by the Organizing Committee, but this was only partially true, 

because, for example, wind farms were not used and the buildings did not have solar 

energy (Griese et al., 2017). Based on the review of relevant event marketing journals, 

Griese et al. (2017) compiled guidance on current approaches that can help avoid future 

greenwashing activities. However, they focused on the sustainability of the event itself, 

not covering addressing the sustainable agenda that could be communicated to the 

audience to affect their values. That is why there is a need to investigate whether events 

can raise awareness of climate change. 

 

And one way to do this is through sports events. Traditionally, the call for climate change 

has been conveyed through tourism as part of place branding (Jayawardena et al., 2013; 
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Capstick et al., 2018; Spector, 2017). And when it comes to studying sports events, 

researchers tend to focus on the environmental sustainability of the sport itself (Dingle, 

2009; Tranter & Lowes, 2009). For instance, Dingle (2009) investigated the benefits of 

implementing green technologies into racing cars. Tranter & Lowes (2009) discussed the 

fairness of conducting racing events and their impact on the sustainability of the city and 

its inhabitants in general. However, over the past few decades, the sport has already 

become a platform for addressing major social issues, such as promoting equal rights for 

men and women in tennis (Orr et al., 2020) or protesting against racism in the National 

Football League (NFL) and other sports (Schmidt et al., 2019). In these cases, the sport 

has succeeded as an engaging platform. 

 

To the best of my knowledge, there are no studies related to how sports events as a 

communication tool would contribute to raising awareness of climate change and 

whether it affects stakeholders’ values, in particular, fans. And although Swart et al. 

(2021) investigated the sustainability of major sports events in Dubai, they only made 

important contributions to the development of the overall branding of Dubai and the 

image of sports events from a tourism point of view, but they did not cover public’s 

awareness of global issues. 

 

1.2 Research aim and research questions 

Consequently, the aim of this study is to investigate if sports events help raise awareness 

of environmental problems and global climate change among sports fans. In particular, 

it aims to explore which factors contribute to climate change awareness within sports fan 

communities. This is achieved by answering the following research questions: 

RQ 1: What factors do influence sports fans’ awareness of climate change?  

RQ 2: What is the relative contribution of each of these factors?  

RQ 3: Can sports events affect fans’ awareness of global warming? 

 

1.3 The choice of a case sport  

For the purpose of this research, motorsport which is usually perceived as the most 

unsustainable sport is chosen. Sebastian Vettel, four-time world champion and current 

Formula One driver, insists: “Of course, I also see it in the same way that motorsport is 

not leading the way as a showcase model and is not known for it” (Lewin, 2021). 

Considering that the share of transport in global emissions is set to double to 40% by 
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2035 (COP21, n.d.), there is a need to investigate whether motorsport can be the 

unexpected driving force behind the sustainable transformation. For example, this can 

be possible thanks to a specially created racing series, so the perception of the Extreme 

E series by its fans is the focus of this research. Established in 2020, Extreme E is a 

brand-new off-road racing series where designed electric sport utility vehicles (SUVs) are 

competing in locations affected by climate change. The intercontinental racing project 

was conceived four years ago by Formula E electric racing founder Alejandro Agag and 

former racer Gilles de Ferrand. In 2017, they came up with an unusual idea to drive 

through extreme, exotic places where global climate change is currently taking place to 

draw attention to this problem. In 2021, the competition was held in Saudi Arabia, 

Senegal, Greenland, and Sardinia (Italy) (Extreme E, n.d.).  

 

1.4 Key terms 

Climate change is considered as “long-term shifts in temperatures and weather 

patterns” (United Nations, n.d). These shifts may be natural, such as through variations 

in the solar cycle, and manmade, primarily due to burning fossil fuels like coal, oil, and 

gas (ibid). 

 

Sports event means “a contest in which animals, people, or machines compete 

individually or as teams for the purpose of winning a race, game, contest, or other 

competition” (Colorado Revised Statutes, 2018, p.422). 

 

Communication tools should be specified as “mass, visual and electronic media such 

as social media, radio, internet, journal, web sites, which provide informing of 

participants about agenda and news” (Rahman et. al, 2021, p.3). 

 

Motorsport may be described as “competitive racing by equivalent machines on a 

frequent basis, on designated tracks and circuits. These machines include...motorcycles, 

motocross, karts...GT, Formula Ford, touring cars, rallying…and Formula One (F1). 

Series, championships, events and meetings are arranged by promoters, circuits and 

racing clubs at all levels” (Henry et al., 2007, p.1-2). 

 

 

 

 

https://www.lawinsider.com/dictionary/sporting-event?cursor=ClsSVWoVc35sYXdpbnNpZGVyY29udHJhY3RzcjcLEhpEZWZpbml0aW9uU25pcHBldEdyb3VwX3YyOSIXc3BvcnRpbmctZXZlbnQjMDAwMDAwMGEMogECZW4YACAA
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1.5 Delimitations 

The main theoretical delimitation is the focus of this study on sports events as a platform 

for addressing climate change rather than on events in general.  In particular, the 

research focuses on addressing climate issues through a specific motorsport series rather 

than sports in general.  Moreover, even though motorsport is generally considered the 

most unsustainable sport, only Extreme E is the subject of research since it is a unique 

motorsport designed to raise awareness of environmental problems.  

 

Methodologically, since the majority of the respondents who took part in the survey 

(80%) represented one country, Russia, due to limited time and resources, the study can 

be viewed as a case of Russian fans.  

 

1.6 Structure of the paper 

The paper is divided into five main chapters. In the first chapter, the topic of study was 

presented to prove that the problem of climate change is one of the main problems of our 

time, and its solution is a turning point in history.  

 

The second chapter provides a theoretical background of the study. Concepts of 

marketing in relation to climate change were explored to identify which marketing tool 

is the most appropriate way to tackle global warming. Based on this, events were chosen 

and explored since they provide interpretive frames that combine facts and emotions, 

reducing the complexity of the addressed global warming issue. Conveying the 

seriousness of the situation is much easier through sports events, that is why they were 

chosen as a platform for engaging people in discussions about climate change.  

 

The third chapter presents an outline of an empirical study. The study explores the 

climate change awareness of only one specific group – motorsport fans because 

motorsport is considered as one of the most unsustainable sports, so the opinion of its 

fans on climate change is interesting. In the fourth chapter, data analysis based on data 

from a survey of motorsport fans is described.  

 

The paper concludes with a discussion on the main theoretical and practical outcomes of 

the study, its limitations, and areas of future research. 
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2 SPORTS EVENTS AS AMBASSADORS OF CLIMATE CHANGE 

AWARENESS 

 

The chapter provides a review of the literature on the studied topic. The first part focuses 

on the interrelations between marketing and climate change. The second part sheds light 

on instruments of addressing climate change and existing practical issues. The chapter 

concludes by exploring sports events as a platform of environmental learning and their 

possible contribution to tackling climate change. An overview of the climate change 

dilemma, a summary of the hypothesis and an estimated conceptual model of factors 

influencing climate change awareness is presented in the summary. 

 

2.1 Marketing and climate change: the history of relationships 

2.1.1 Marketing research and climate change 

Marketing can play an important role in tackling climate change. And even though 

marketing research does not ignore the addressing of ongoing climate challenges, in 

practice only 1% of them deal with climate change issues (Hall, 2018; Halbheer, 2019). 

Most of the available marketing studies are focused on broadcasting predominantly 

sustainable production and consumption topics (Kotler, 2002; Delmas and Burbano, 

2011; Gordon et al., 2011; Kotler, 2011; Narula and Desore, 2016; Pomering, 2017; 

Stearns, 2017; Bagdare, 2018; White et al., 2019a). With no doubt, these themes are 

important pieces of the puzzle called sustainable development system, the goal of which 

is conserving natural capital and saving the productivity and potential of our planet 

(Bagdare, 2018). Marketing can play a central role here because it determines which 

goods and services to produce and how to offer them to customers, which in turn is 

inextricably linked to decisions about which natural resources to use for production, how 

to distribute end-products and what the environmental and social side effects will be.  

 

That is why Kotler (2011) insists on switching the approach for depicting the traditional 

4P concept towards more sustainable methods. From his and Gordon et al. (2011) points 

of view, in the past companies and marketers based their strategies on the assumption 

of infinite available resources and zero environmental impact, so that production, 

distribution, and consumption do not increase pollution, water shortage, and there is no 

need to take into account these costs. However, realizing that recourses are not infinitive, 

a business must adopt sustainable practices, such as using carbon-neutral materials, 

locally based production, implementing online practices rather than printing 
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promotional materials, and convincing all of their stakeholders (employees, suppliers, 

investors) to embrace these difficult changes (Kotler, 2011). Consistent with this 

position, Pomering (2017) expands the marketing mix by adding promise, principles, 

processes, and partnership as variables that can help companies address sustainability. 

Adjusting a company’s principles and operating processes in line with the Sustainable 

Development Goals (SDG) and putting them into practice can provide more brand-

consumer touch-points, enabling wider and deeper communication with consumers and 

stakeholders (Gordon et al., 2011; Pomering, 2017). While this approach may not serve 

as a complete panacea for sustaining the system and addressing ethical consumption, it 

can add value to society as a whole. 

 

Gordon et al. (2011), Narula and Desore (2016), Pomering (2017), Bagdare (2018) 

explore the so-called “green marketing” concept. Green marketing takes place when 

companies combine a sustainable mindset to balance their need for profit with the need 

to protect the environment (Gordon et al., 2011). It is well known that the high-pressured 

competitive markets have forced companies to adopt unsustainable practices, such as 

excessive packaging that creates waste or unsustainable last-mile delivery, to stay afloat 

and provide quick response and better customer service. All this creates an imbalance in 

the cost of products, which leads to the provision of goods only to the richer segments of 

society, hindering the implementation of sustainable development practices (Narula and 

Desore, 2016). To change this, companies need to farm the green behaviorn among both 

themselves and consumers through advertising, ecolabelling, and convenient recycling 

options such as Marks & Spencer which in 2007 launched the strategy called “Plan A”. 

The strategy reminded people that “there is no Plan B” (M&S, 2021) and included using 

biodegradable, recycled, and reduced packaging. 

 

However, green marketing is unlikely to target individual consumer behavior, so Gordon 

et al. (2011) suggest combining this approach with social marketing. Back in 1971, Kotler 

and Zaltman (1971, p.5) pioneered social marketing as a policy of integrating traditional 

commercial concepts (“product planning, pricing, communication, distribution, and 

marketing research”) into campaigns to achieve social change. Later Kotler (2002, p. 

394) clarified the concept as “the use of marketing principles and techniques to influence 

a target audience to voluntarily accept, reject, modify, or abandon a behavior for the 

benefit of individuals, groups, or society as a whole”. In other words, the goal of social 

marketing is to engage customers in a sustainable process by promoting sustainable 

consumption practices such as using public transport instead of their cars, reducing 
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carbon emissions, supporting local producers rather than global monopolies. Stearns 

(2017) provides an example of the “buy local” marketing campaigns that can help reduce 

the logistics footprint. Namely, the shorter distance from the manufacturing site to the 

store, the healthier food (e.g., fruits and vegetables), because sellers do not need to use 

chemicals or preservatives to prevent food spoilage during transportation (Stearns, 

2017). 

2.1.2 The marketing communication challenge  

However, despite ongoing efforts to ensure sustainability, more meaningful progress 

requires much more radical approach than simply developing green products, adjusting 

supply chains, or reducing consumption. K. Peattie and S. Peattie (2009, p.2) point to 

the problem of anti-consumption, which is the dilemma of “how to promote such 

concepts to make them acceptable to consumers” and what role the marketing itself 

should play in this process. Bagdare (2018) and Hall (2018) indicate that marketing 

communication, since it is at the heart of communicating the nature of climate change, 

is a good tool for encouraging good business and consumer behavior. To achieve this, the 

emphasis must be placed on understanding and taking into account views of the public 

as key stakeholders on climate change (Hall, 2018). In support of this, Bagdare (2018) 

proposes a four-step conceptual framework for sustainability marketing 

communications based on the following dimensions: sensitize; familiarize; incentivize; 

recognize (Figure 2).  

  

 

 

 

 

 

Figure 2 Sustainability marketing communication framework, based on Bagdare 
(2018) 

However, given the variety of communication options available, companies should 

exercise caution when choosing a combination of marketing communication tools and 
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avoid greenwashing, false claims, and exaggerations about a product’s environmental 

benefits that mislead consumers (Delmas and Burbano, 2011). Also, White et al. (2019a) 

indicate that consumers are more prone to sustainable behavior when the following 

psychological factors are used in the message: social influence, habit formation, 

individual self, feelings and cognition, and tangibility.  

 

Based on the Bagdare (2018) model, events can be considered as a tool to raise awareness 

about sustainability and educate consumers about their role in this. Taking into account 

that this research aims to investigate if sports events help raise awareness of climate 

change among fans, I propose to view events as a tool contributing to raising awareness 

of climate change.  

 

A summary of all concepts mentioned in the section is presented in Table 1. 

Table 1 Summary of marketing concepts addressing sustainability and climate change 

Study Concept Definition 

Kotler and 
Zaltman (1971) 

Social marketing 
The policy of integrating traditional commercial concepts 
(“product planning, pricing, communication, distribution, and 
marketing research”) into campaigns to achieve social change 

Kotler (2002) Social marketing 

Using marketing principles and techniques to influence a target 
audience to voluntarily accept, reject, modify, or abandon a 
behavior for the benefit of individuals, groups, or society as a 
whole 

K. Peattie and S. 
Peattie (2009) 

The nature of anti-
consumption in 
social marketing 

The dilemma of how to promote social concepts to make them 
acceptable to consumers 

Kotler (2011) “Sustainable” 4P 

Moving from the traditional 4P concept to a more sustainable 
path requires businesses to adopt sustainable practices such as 
carbon-neutral materials, local manufacturing, online practices, 
rather than advertising printing. 

Gordon et al. 
(2011) 

Green marketing 
Business combines a sustainable mindset to the need for profit 
with the need to protect the environment 

Pomering (2017) 7P 

Promise, principles, processes, and partnerships that can help 
companies address sustainability should be added to the 
traditional marketing mix as variables. Adjusting a company’s 
principles and operating processes in line with the SDGs and 
putting them into practice can provide more brand-consumer 
touch-points, which will ensure deeper communication with 
consumers and stakeholders 

Bagdare (2018) 
 

Framework for 
sustainability 
marketing 
communications 

Marketing communications are at the core of communicating the 
nature of climate change and are a good tool for encouraging 
sustainable behavior. Sustainability marketing communications 
are based on the following dimensions: sensitize; familiarize; 
incentivize; recognize 

White et al. 
(2019) 

The SHIFT model 

Consumers are more likely to follow sustainable behavior when 
the following psychological factors are used in the message: social 
influence, habit formation, individual self, feelings and cognition, 
and tangibility 
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2.2 Events as a tool to address climate change  

Although the brand “climate change” is widely recognized, there is a challenge in 

communicating it effectively to the public. Namely, unlike the well-known terms 

“greenhouse effect” and “global warming”, “climate change” implies something 

unemotional and neutral. The term “change” does not tell you whether it is a change for 

better or for worse, the term “warming” also says little, and, for example, in the often 

cold and humid British climate, it would be a pleasant fact. (Peattie et al., 2009) Among 

the misconceptions associated with climate change, Leal Filho (2009, p.8) highlighted 

the following: 

− climate change is a too abstract issue and too broad topic; 

− climate change is mostly a technical matter where calculations and forecasts are 

made; 

− there are no trained people who would understandably approach the climate 

change topics. 

Despite this, attempts are being made to present real representations of climate change. 

Such methods include various events and campaigns. For example, addressing global 

warming is a focus of the collaboration of science and art. O’Neill and Smith (2014) 

provide an example of the Cape Farewell project, which involved artists, scientists, and 

communicators to raise public awareness of the relevance of climate change. Participants 

travel to the Arctic regions, explore the state of wildlife, ice cover and develop artwork 

representing a changing climate. One more international effort is TippingPoint, the event 

that uses art to gain attention to climate change. TippingPoint organizes outdoor 

gatherings around the world to collaborate in the arts and sciences to foster creative 

responses to climate change (Tipping Point, n.d.; O'Neill and Smith, 2014). However, 

although art communication attempts can engage scientists, artists, and audiences 

(Capstick et al., 2018), the question of whether this approach can be used and expanded 

in a practical sense remains unanswered.  

 

Business also attempts to influence public opinion about global warming, but mostly by 

linking their products to climate change. For instance, some energy and automotive 

companies run advertising campaigns claiming to provide the highest fuel efficiency by 

using images of green and scenic landscapes (O'Neill & Smith, 2014). One energy 

company used an image of the globe enclosed within a stopwatch counting down the 

time, with the slogan: “Global warming demands action: we are not waiting”. Some 

companies have even added a parody to address the issue. O'Neill & Smith (2014) 

provide an example of a clothing company advertising a winter coat. A male model with 
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facial expressions of annoyance was portrayed in a coat with the slogan: “If the effects of 

global warming are everywhere, why is my flat so cold?”.  

 

Even though these examples are based on the use of imagery to engage the consumer, 

unlike Meijers et al.’s (2019) study, research is required that would investigate whether 

these campaigns raise awareness of climate change and affect behavior within chosen 

target groups. I assume that addressing climate change can be achieved more effectively 

if a targeted approach or, in marketing terminology, segmentation is applied. Traditional 

campaigns may not work effectively due to the mismatch between the conveyed 

information and the values of the target audience (Hine et al., 2014). In other words, 

general media coverage is not convincing enough because the audience may simply not 

be interested in what is being reported. However, through marketing segmentation, a 

business understands the values, beliefs, behavior of various groups of its customers, 

their reactions to different types of messages, and provides products/services based on 

these characteristics. The same approach may be effective when it comes to tackling 

climate change communications, as with this information, practitioners will be much 

better equipped to develop messages that are more likely to lead to the desired response 

within the targeted audience (Hine et al., 2014). Dahlén and Edenius (2007) note that 

nontraditional advertising approaches may be more effective than traditional advertising 

formats, as new ad formats blur the lines between advertising and its surrounding 

content, making it difficult to identify a message as an ad, and are more persuasive as 

they rely on personal interests of targeted audiences.  

 

In the frames of current research, I assume that traditional advertising formats can be 

considered as traditional ways of persuading that climate change is underway (articles, 

films, banners), while non-traditional advertising approach is new tools of addressing 

the issue such as events. Events can be used to help promote, position, and brand any 

issue (Chalip & Costa, 2005). Special events provide an opportunity for involvement of 

various market segments, so they can familiarize themselves with knowledge, expertise, 

and experience in tackling climate change (ibid). 

 

2.3 Motorsport as a platform of climate learning 

Climate change affects all areas of our lives, and sport is not the exception. Marathon 

runners are severely unconscious from the heat; winter competitions in artificial snow 

and summer competitions in winter; bike ride through the burning forest. This is the 
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reality in which sport already exists, and the reason for this is climate change 

(McCullough et al., 2020). 

 

2.3.1 The impact of climate change on sport 

At the dawn of the Olympic Games, there were no problems with snow for winter 

competitions. But since the mid-50s, available snow was not enough, so organizers had 

to use artificial snow (McCullough et al., 2020; Sports, 2020a). Before the 1964 

Olympics, army trucks transported thousands of tons of such snow from other regions to 

the ski slopes of Innsbruck, and Austrian soldiers trampled it with their boots for several 

days. Since the end of the 1980s, special machines have been actively used for the 

production of artificial snow. Also, in the 50-the 60s, the Olympic competitions of hockey 

players and figure skaters, which were previously held in the open air, were moved to the 

premises in order to avoid problems with melting ice (McCullough et al., 2020; Sports, 

2020a). In the 70s, bobsleigh and luge tracks were artificially cooled. In Vancouver 2010, 

it was necessary to additionally cool the jumping jumps (McCullough et al., 2020). Even 

well-known athletes were trying to draw public attention to environmental problems. 

“Something that terrifies every winter athlete daily is the fact that the conditions are not 

as good as they used to be. You see videos of people skiing on glaciers back in the ’80s 

and ’70s, and half of that glacier doesn’t even exist anymore”- admits world champion in 

ski acrobatics Jon Lillis (USA Today, n.d.).  

 

2.3.2 Sport as an educational platform  

David Orr, a renowned environmental activist, notes that the current environmental 

crisis is, in fact, a crisis in education (Orr et al., 2020). Namely, if more people 

understood the current and expected problems of the natural environment, their minds 

and behavior would probably change. The United Nations’ Sports for Climate Action 

Initiative (United Nations, n.d.) seeks to use sport as a platform for environmental 

education among sports actors. Sports organizations, i.e. stadiums, events, team 

franchises, and clubs, receive widespread media coverage and visibility beyond their 

sports activities, contributing to a significant increase in the number of their subscribers 

around the world (Smith and Steward, 2010) and indicating widespread interest in sport 

(Orr et al., 2020). Peattie et al. (2009, p.5) point out that encouraging pro-climate 

behavior is possible if marketing communications: 



 14 

− “make the problem personally relevant and individual (i.e. “this is about your 

home”); 

− avoid negative messages on feelings of guilt and instead focus on benefits 

associated with saving money, getting some benefit and convenience; 

− associate behavior with a positive self-image for a consumer (“shrewdness”, 

“flattery” and “glamour”) and with the here (local and familiar) and now;  

− are both interactive/entertaining and informative.”  

Based on these assumptions, I assume that sports can be used as a platform to engage 

and educate both sports participants and spectators. Each athlete or fan has their own 

story of acquaintance with any kind of sport. For example, someone starts watching 

hockey or races with friends, someone with their parents, someone is overwhelmed by 

the wave of success of the national team or local clubs, and someone is attracted to sports 

by the performances of the great players of the past. Everyone has their own fan story, 

interesting and unique, so even problems associated with their favorite sport can be 

perceived by fans as relevant to them. For instance, football fans associations help clubs 

stand against criminalization (Fans Against Criminalisation, n.d.) and violence (Fans 

Against Violence, n.d.). Consequently, fan activism provides an opportunity to address 

other problems including climate change (Kligler-Vilenchik et al., 2012).     

 

Sports events never broadcast guilt-based messages, and are only aimed at providing 

benefits (i.e., games of your favorite teams, interviews) in the form of a pleasant and 

convenient pastime (i.e., fans choose how and where to watch: on TV or in 

stadiums/venues). Benefits in this context are emotions that athletes and fans receive 

depending on whether they watch or participate in events. For instance, fans can enjoy 

the psychological benefits of winning, even if they have nothing to do with players or 

games (Wann et al.,2017). People feel that the interests of sports teams are part of them. 

Hence, when a team wins, you feel like you are winning, even if you are not a player. Also, 

being a sports fan is a “very psychologically healthy activity” (CNBC, 2020). People who 

identify as sports enthusiasts have higher levels of self-esteem, lower levels of loneliness, 

and tend to be more satisfied with their lives than those who are not interested in sports 

(Wann et al., 2017). As pointed out earlier, fans are less likely to feel lonely when they 

see themselves as members of a team (Wann et al., 2017). Indeed, when you go to a match 

in a crowd of like-minded people or sing football chants from the rostrum in chorus, you 

somehow do not think about loneliness. In addition, research has shown that football 

fans can easily meet new people (CNBC, 2020).  
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Finally, sports events are entertaining in the sense that they provide not only the 

broadcast itself but also reviews of the best moments, news, interviews, analytics. Sports 

events are also interactive as they provide an opportunity to meet your favorite player, 

get an autograph, attend beyond the sports activities, such as paddock club in Formula 

One where spectators can witness teams garages and exclusive driver interviews and get 

guided tours of the track. (F1 Hospitality, n.d.) 

 

Moreover, in the past few decades, the sport has become an area of addressing major 

social issues. For example, the Battle of the Sexes tennis game in 1973 between Bobby 

Riggs and Billie Jean King took place in the light of the fact that woman tennis players 

were fighting for equal prize money with men (Orr et al., 2020). King won that game, 

making a significant contribution to challenging gender-based notions of athleticism and 

sex roles in society. After winning the 2019 World Cup, the US women's soccer team filed 

a lawsuit, accusing the United States Soccer Federation (U.S. Soccer) of gender 

discrimination and demanding equal pay with the men’s team (NPR, 2021). Namely, the 

minimum salary for a player in the National Women's Soccer League in 2019 was $ 

16,538 U.S. dollars, while the minimum salary for their male counterparts in League 

Soccer was $ 70,250 U.S. dollars (Forbes, 2020b). This trend is also observed at major 

international tournaments (NPR, 2021). The International Federation of Association 

Football (FIFA) had a total of $ 400 million U.S. dollars in prize money for  32 competing 

teams at the Men’s World Cup in 2018 and only $30 million U.S. dollars for the 24 teams 

participating in the 2019 Women’s World Cup (Forbes, 2020b). And even though the 

court dismissed the players’ allegations of unfair pay, the women received significant 

public support including US President Joe Biden, who threatened that the country would 

not provide funding for the next World Cup until U.S. Soccer provided equal pay (Forbes, 

2020a). The recent protests against the US national anthem in the NFL (later spreading 

around the world in e.g. football, racing), in which players took knees to protest against 

police brutality and racism (Schmidt et al., 2019), exemplify how sports personalities are 

raising public discourse on important social issues. In these cases, sport as a platform 

has successfully engaged the public in important discussions of social values, and the 

same can be done for climate change. Based on these assumptions, the following 

hypothesis can be drawn: 

 

H1: Fan experience has an effect on climate change awareness. 
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However, relying only on fan experience is not enough. When such messages are 

consumed, many personal characteristics come into play, such as the age or nationality 

of the viewers. It has been proven that such characteristics play a significant role in terms 

of environmental concern and determine the willingness for pro-environmental actions 

(Melgar et al., 2013). Since there are other factors that may influence climate change 

awareness (ibid), there is a need to modify the previously stated hypothesis. The final 

hypothesis can be formulated as follows: 

 

H1: Individual demographics and fan experience have an effect on climate change 

awareness. 

 

Given the high degree of psychological engagement of fans with sports teams, I propose 

that sport can be used as a platform to engage people in discussions about climate change 

as Orr et al. (2020) with their idea of Transformative Sustainable Development Learning 

(TSL), a learning in which hands-on experience contributes to social or environmental 

change (Balsiger et al., 2017) (Figure 3). Namely, through various visits to sports facilities 

or participation in projects aimed at solving environmental challenges within sports 

organizations, students were familiarized with methods of sustainable development and, 

as a result, began to perceive the environmental agenda differently.  

 

Figure 3 Characteristics of TSL experiences in studying sport. Extract from Orr et al. 
(2020) 

Such involvement helped students to stop perceiving information related to 

environmental issues as too complex and difficult to understand, without having any 

specific environmental background. However, Orr et al. (2020) indicated that those who 

already had some knowledge related to environmental challenges perceived new 

information more positively. Consequently, it is necessary to investigate whether this is 
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the case when it comes to raising awareness of climate change, which leads to the second 

hypothesis: 

 

H2: Current environmental concern has a positive effect on climate change awareness. 

 

However, even though the approach of Orr et al. (2020) is practice-oriented, it is quite 

difficult to implement when it comes to sports events as such because events do not imply 

such close interactions of fans and sports teams. Fans can watch events whether on TV 

or in stadiums, take part in fan contests associated with their favorite team or club. 

However, to my knowledge, there is no practice to invite fans to such specific projects, 

since usually only the internal sports management makes these decisions, so they prefer 

to involve professionals, as they are more experienced in solving such issues. That is why, 

when addressing climate change to the public within the sport, the only tool that is 

possible to rely on is communications within sports events or sports events as such. 

 

2.3.3 Environmental sustainability of motorsport  

2.3.3.1. The concept of sustainability 

Before examining the sustainability of motorsport, it is important to define the concept 

of sustainability. The idea of sustainability originated about 60 years ago as a result of 

the environmental movement of the 1960s and 1970s (Dingle, 2009). Its predecessors 

were the 1800s New England transcendental movement in the United States, which was 

concerned with the human connection with nature (Dingle, 2009). Nevertheless, the 

concept of sustainability is difficult to define unambiguously, as different scientists give 

different meanings depending on the interpretation.  

 

Meadows attributed sustainability to a society’s ability to “persist over generations” 

(Dingle, 2009, p.78). So, a sustainable society is far-sighted, flexible, and wise enough 

not to undermine its physical or social support systems. Sara Parkin, a founder of Forum 

for the Future, an organization dedicated to promoting sustainable development, has 

attributed the word sustainable to the continuity of a given object that either does or does 

not have this quality (Dingle, 2009). In other words, sustainability is the ability of life 

forms to survive over long periods. Robertson (2014) points out that sustainability lies 

in the triple bottom line (TBL) of the following dimensions: the environment, the social 

dimension, and economic considerations (Table 2). These dimensions are fundamentally 

interconnected, so it is impossible to tackle them individually.  
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Addressing three pillars requires an equal distribution of available resources, major 

changes in global economies, and closing gaps in global inequality (Robertson 2014). 

Based on these requirements, the model of four capitals was introduced to explain the 

resources available for human progress as different types of capital: natural, human, 

social, and manufactured (Table 2). Later, the fifth capital – financial – was added as a 

“means of valuing, owning [and] exchanging other four capitals” (Dingle, 2009, p. 79). 

Table 2 The triple bottom line of sustainability (Dingle, 2009) 

Sustainability 
Dimension 

Sorts of capital Description Flow of Benefits 

1. Environment 1. Natural 
Soil, water, air, ecological 
systems 

Energy, food, water, climate, 
waste deposal 

2. Social 
2. Human 

Health, knowledge, 
motivation, spiritual ease 

Energy, work, creativity, 
innovation, love, happiness 

3. Social 
Governance system, families, 
communities, organizations 

Security, share goods, 
inclusion 

3. Economy 

4. Manufactured 
Existing tools, infrastructure, 
buildings 

Living places, access, 
material resources 

5. Financial Money, stocks, bonds 
Means of valuing, owning, 
and exchanging the other 
four capitals 

 

Unfortunately, the TBL model fails to acknowledge what dimension should take priority. 

From Dingle's (2009) point of view, the environmental dimension should take the lead 

as with its degradation, social and economic systems fail.  

 

The first international attempt to define sustainability was undertaken by the United 

Nations World Commission for Environment and Development, established in 1983. In 

1987, the commission published a report entitled “Our Common Future” but widely 

known as the “Brundtland Report” (World Commission on Environment and 

Development, 1987). The report provides guiding principles for sustainable development 

in its modern sense and defines that sustainable development is possible only when it 

“meets the needs of the present without compromising the ability of future generations 

to meet their own needs” (World Commission on Environment and Development, 1987, 

p.15). Sustainability seeks to move the transition from the natural capital (e.g. gas, oil) 

to renewable energy. In practical terms, this includes reducing global dependence on 

non-renewable resources and recognizing that there may be some critical natural capital 

that needs to be preserved. 

 

The five-capital approach might be beneficial from the sports point of view since it allows 

us to conceptualize our relationship with physical and human resources that are used for 

sports activities. The model offers a framework for understanding the environmental 
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degradation that can occur as a result of sport-related development (Dingle, 2009). 

Analysis of the available capital may provide an insight on how to adopt more sustainable 

practices when organizing sports events. These practices can be used as a source of 

sustainable learning which is explained in the following sections. The summary of all 

sustainable concepts explained in this section is presented in Table 3. 

Table 3 Definition of sustainability  

Study Definition 

The “Our Common Future” report 
(World Commission on 
Environment and Development, 
1987) 

The transition from the “natural capital” (gas, oil) to renewable 
energy to meet the needs of the present without prejudice to future 
generations 

Meadows quoted by Dingle (2009) Society’s ability to persist over generations 

Parkin quoted by Dingle (2009) The ability of life forms to survive over long periods 

Robertson (2014) 

Concept based on environmental, social, and economic 
considerations. Meeting them requires an equal distribution of 
available resources, changes in global economies, and closing gaps 
in global inequality 

 

2.3.3.2 Motorsport overview 

Federation Internationale de l'Automobile (FIA), the governing body of world 

motorsport, does not give an exact definition of motorsport in its International Sporting 

Code (Dingle, 2009). Therefore, I can only define motorsport based on the definition 

proposed by Henry et al. (2007, p.1-2) as “competitive racing by equivalent machines on 

a frequent basis, on designated tracks and circuits. These machines 

include...motorcycles, motocross, karts...GT, Formula Ford, touring cars, rallying…and 

Formula One (F1). Series, championships, events and meetings are arranged by 

promoters, circuits and racing clubs at all levels”. As can be seen from the definition, 

motorsport is very diverse, encompassing several main categories of professional and 

non-professional racing, with each category also being subdivided into several 

competitions depending on body type, engine size, and vehicle manufacturer. Despite 

the complexity of the categories, motorsport is still a part of the leisure and 

entertainment industry (Henry et al., 2007). 

 

Motorsport is undoubtedly a major global industry with the following significant 

economic and entertainment dimensions: 

− 526 global motorsports events were organized in 2020 in frames of the FIA 

International Sporting Calendar, among which 138 events are FIA championships, 

trophies, and Cups (FIA, 2020). 
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− Formula 1 was the second-highest-paid sports event worldwide in 2019 with a prize 

money pool of $ 797,5 million U.S. dollars (Statista, 2020). 

− The average total cost of one competing Formula 1 car is $ 15-20 million U.S. dollars 

(Elson, 2021). 

− F1 racing global TV audience was 433 million people in 2020 (Statista, 2020). 

− On average, more than 87,4 million viewers watched each F1 Grand Prix in 2020 

(Statista, 2020).  

This economic impact makes it impossible for the sport to ignore an environmental 

agenda.  

2.3.3.3 Motorsport and environment: the story of relationships 

Motorsport holds an important place in popular and sporting culture. From Monza and 

Monaco in Europe to US Formula 1 circuits in Miami and Austin, from the desert plains 

in Africa for the Paris-Dakar Rally to the long straights of Australia’s Panorama 

Mountain, motorsport has both historical and global significance in various forms. 

However, it is well-known that any big sport seriously affects the environmental 

situation: constant team and spectator trips by planes, buses, and cars, a huge amount 

of garbage at competitions, destruction of natural areas for the construction of sports 

facilities, such as stadiums (Wicker, 2019). Of all sports, motorsport is perhaps the most 

unsustainable sport. In the 20th century, the world of motorsport did not think about 

ecology (Sports, 2020a). For decades, combustion engines have dominated both 

racetracks and roads, resulting in a negative environmental impact. Exhaust gases were 

partially controlled thanks to fuel cleaning and engines’ modifications, but the product 

of the final combustion, CO2, has become a problem: when it gets into the atmosphere 

in large quantities, it created a greenhouse effect, which led to climate change (Sports, 

2020a). One more problem was that motorsport logistics has not taken into account the 

optimization of sports calendars, so one week the race could be in the United States, the 

next week - in Europe, and another week in Mexico. This put enormous pressure on the 

environment due to the constant CO2 emissions from regular flights and commuting 

between different continents in a short period. 

 

The link between sport and the natural environment is bi-directional: sport itself affects 

the natural environment and is influenced by the natural environment (McCullough et 

al., 2020). Realizing the enormous damage they are doing with their activities, sports 

teams and organizations have begun to focus on sustainability issues. And even though 

the ecological footprint of motorsport on a global scale can be considered as quite small 
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compared to gas pollution in big cities, this is them who set the trends and serve as 

venues for testing the most advanced technologies, including those aimed at protecting 

the environment (Sports, 2020a). For example, the original goal of the 24 Hours of Le 

Mans, an endurance race held annually since 1923, was to create the ultimate test for 

advanced cars to prove their durability, reliability, quality, and performance (FIA WEC, 

2019). Nowadays, the same approach is used through exploring and adopting green 

technologies and clean energy sources in racing series. Motorsport should become more 

sustainable conscious to remain relevant to its environmentally conscious fans (Webster, 

2016), so addressing climate change within it leads us to the following hypothesis: 

 

H3: Belief in sustainable racing has a positive effect on climate change awareness. 

 

2.3.3.4 Motorsport addressing sustainable agenda: the case of Formula E 

Environmental sustainability (ES) is at the forefront of the focus of governments, 

international organizations, and industries, associated with the motoring industry. 

Chernushenko et al. (2001, p.4) point out that any sport can be considered as sustainable 

if “it meets the needs of today’s sporting communities while contributing to the 

improvement of future sports opportunities for all and the improvement of the integrity 

of the natural and social environment on which it depends”. Motorsport marketing tries 

to find ways to make the sport truly sustainable (Robeers & Bulck, 2018). The most 

obvious way to reduce the final combustion product (CO2) is to replace combustion 

engines in cars with electric ones.  

   

To implement and promote such sustainable practices, the electric racing series, ABB 

FIA Formula E, was introduced (Robeers & Bulck, 2018; Sports, 2020a). Pointing out 

that air pollution is the biggest environmental risk to human health today, the series has 

been both the marketing and experimental ground for electric vehicles since 2012, 

promoting electric mobility and clean energy solutions to help reduce air pollution and 

combat climate change around the world (Robeers & Bulck, 2018; Sports, 2020a; 

Formula E, n.d.a). All Formula E cars are powered by lithium-ion batteries, which means 

lower noise levels and no carbon emissions. The energy to charge the batteries also needs 

to be “clean”, so all the electricity for Formula E cars is generated by glycerine generators 

that run on biodiesel from plant waste (Formula E, 2017). This allows racing on 

temporary city-center circuits or even in existing pavilions (Robeers & Bulck, 2018; Kew, 

2021) and helps potentially educate attendants of all ages about the future and benefits 
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of electric vehicles, addressing the problem pointed out by Orr et al. (2020). The more 

fans learn about these practices in motorsport, the more they become aware of the 

reasons behind them, which leads us to the fourth hypothesis:  

 

H4: Sustainable motorsport [Extreme E] awareness has a positive effect on climate 

change awareness. 

 

Overall, Formula E is very focused on making the fans feel comfortable and engaged. 

Namely, the races take place right on the streets of cities, so they do not need to go out 

on special tracks; unlike F1 with three days of activities, the weekend of Formula E fits 

into one day, so fans do not need to go out on the track for several days in a row (DTF, 

2020). Moreover, from the very first season, the FANBOOST system has been in effect 

in Formula E. FANBOOST is an audience voting vote that starts four days before the next 

race and ends 15 minutes before its start (Formula E FANBOOST, n.d.). Voting takes 

place on the official website of Formula E or in the Formula E App by choosing a favorite 

driver. The three racers with the most votes in the voting will have the race advantage: 

drivers can press a dedicated button on their steering wheels and receive a temporary 

boost of energy (from 180 kW to 200 kW), allowing them to try to overtake competitors 

or improve lap times (Formula E FANBOOST, n.d.). The ability to support drivers not 

only in some statistical votes but also in voting that gives a real advantage in racing, helps 

the championship find its audience and increase its popularity. Such activities dedicated 

to explaining the origins and causes of climate change can be a good tool to successfully 

engage fans in environmental topics, which leads us to the final hypothesis to be tested:  

 

H5: Sustainable activities performed in frames of motorsport [Extreme E] have an 

effect on climate change awareness.  

 

However, the question of whether this attempt to go green is just a smokescreen for 

another market show remains unanswered. For instance, exploring the self-

representation of Formula E in relation to environmental sustainability, Robeers & Bulck 

(2018) note that Formula E does not specify whether the reduction in CO2 footprint from 

racing cars outweighs the additional emissions from building temporary race tracks in 

cities rather than using existing racing circuits as, for example, F1 does. Also, Formula E 

indicates that they are raising awareness of air pollution and climate change through 

legacy programs such as working with local charities, educational programs in 

universities and schools, conferences (Formula E, n.d.b). However, these events have 
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nothing to do with their widest audience – fans, since most of those involved in such 

programs are specific organizations. In line with this gap, Webster (2016) conducted a 

study to find out what motorsport supporters think of Formula E and what impact this 

series has on the creation of affordable and realistic alternative commercial vehicles. The 

study found that the main issue transmitted by fans was the need for more race-to-the-

road technology transfer through better, “non-isolated” media coverage and involvement 

as it happens now. However, Formula E supporters believe that stated by the series 

sustainability aims are achievable (Webster, 2016). 

 

Robeers & Bulck (2018) also concluded that from an ES perspective the series can be 

seen as a form of greenwashing due to the inability to fully understand what it intends to 

do in the first place, since Formula E is, above all, still a professional business aimed at 

making a profit. Nevertheless, for the first time in history motorsport has shown 

significant initiative to become more environmentally and socially sustainable (Robeers 

& Bulck, 2018). These outcomes will be taken into account when exploring another step 

towards fundamental change in motorsport behavior – the Extreme E racing series.  

 

2.4 Summary: the model of climate change dilemma 

There is a vital interest in understanding how to engage the public in addressing climate 

change and promoting sustainable behaviour (Corner & Randall, 2011). To find out 

whether it is possible to raise awareness of global climate change among sports fans 

through sports events, it is necessary to examine what factors contribute to climate 

change awareness within sports fan communities. To answer the research questions, 

namely: What factors do influence sports fans’ awareness of climate change? What is 

the relative contribution of each of these factors? Can sports events affect fans’ 

awareness of global warming; the four-angle dilemma of addressing climate change 

was constructed based on the literature review (Figure 4).  

 

Figure 4 The climate change dilemma 
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First, for many people, climate change is a too abstract issue and a too broad topic to 

understand, so the dilemma of how to address it and what role marketing should play in 

this process is challenging. Considering that marketing communication is a good tool for 

encouraging good business and consumer behaviour concerning sustainable 

consumption (Bagdare, 2018; Hall, 2018), there is a need to investigate if this tool is 

applicable when crafting climate change communications. 

 

Second, unfortunately, communication efforts are usually limited to general actions 

(such as general advertising, ecolabelling) that help reach many more audiences, but do 

not target the real values and interests of its followers. The general media coverage is not 

convincing enough because the audience is not always interested in what is being 

reported due to the mismatch between the message itself and their interests (Hine et al., 

2016). It is needed to target more specific topics of interest that represent audiences’ 

values (White et al., 2019b), developing messages that are more likely to lead to the 

desired response (Hine et al., 2014). Through targeted marketing communication people 

can be highly encouraged to take sustainable steps.  

 

But here comes the third issue, which is the fact that we lack some attractive platform 

through which people can be highly encouraged to take sustainable steps. Based on 

Bagdare (2018), events can be considered as a communication tool to create large 

awareness about sustainability and educate consumers about their role in this. Events 

are beneficial since they can provide interpretive frames that combine facts and 

emotions, reducing the complexity of the addressed issue. Conveying the seriousness of 

the situation to the world’s population is much easier if people see its consequences by 

themselves. Studies have shown that events can raise buying intent for a specific brand 

since they reflect peoples’ values (Martensen et al., 2007; O'Neill & Smith, 2014; Meijers 

et al., 2019). I suppose that when applied to a topic such as climate change, event routes 

may also be beneficial, leading to increased awareness of global warming.  

 

The final issue is that messages conveyed through events are easy to use when 

communicating issues with clearly imaginable consequences such as ozone depletion, 

deforestation, drought, and endangered species. Climate change does not have such 

ready-made visual consequences, that is why the goal of this study is to find out if events 

transmitting such messages can be considered as a working approach. 
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The current environmental crisis is mainly a crisis in education (Orr et al., 2020), so we 

need new, non-traditional approaches to environmentally educate people. Sport can be 

used as a platform to engage people in discussions about climate change. Sports events 

are entertaining, never broadcast guilt-based messages, and are only aimed at providing 

benefits in the form of pleasant and convenient pastimes. Given the high degree of 

psychological engagement of fans with sports teams (Wann et al., 2017), I suppose that 

messages regarding climate change conveyed in frames of sports competitions can be 

more effectively perceived since people feel that the interests of the sports team are part 

of them and can be more motivated to follow them. However, relying only on fan 

experience is not enough since, when such messages are consumed, individual 

demographics come into play which is age or nationality of the viewers (Melgar et al., 

2013). Based on this assumption, the first hypothesis was specified: 

 

H1: Individual demographics and fan experience have an effect on climate change 

awareness. 

 

Orr et al. (2020) indicated that people who have some background knowledge (current 

environmental concern) related to environmental issues perceive new similar 

information more positively. Consequently, it is necessary to investigate whether this is 

the case when it comes to raising awareness of climate change. Based on this, the second 

hypothesis was built: 

 

H2: Current environmental concern has a positive effect on climate change awareness. 

 

When studying sports events, researchers tend to focus on the environmental 

sustainability of the sport itself (Dingle, 2009) or the impact of such events on the venue 

(Tranter & Lowes, 2009; Swart et al., 2021). Since there is a gap in how sports events 

may contribute to raising awareness of climate change, I propose studying motorsport 

as a platform for addressing the global warming challenge. The general opinion that 

motorsport is the most unsustainable sport and its fans tend to be skeptical about climate 

change prevails nowadays (Dingle, 2009; Sports, 2020). However, a lot has been done 

in sports over the past decades: the transition to clean fuels, the introduction of clean 

energy using environmentally friendly engines, and the promotion of electric vehicles 

through special racing series, such as Formula E. Motorsport is becoming more 

environmentally conscious to remain relevant to its environmentally conscious fans 

(Webster, 2016). Moreover, the more fans learn about these practices in motorsport, the 
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more they become aware of the reasons behind them. In order to investigate addressing 

climate change within motorsport, the third and fourth hypotheses will be tested:  

 

H3: Belief in sustainable racing has a positive effect on climate change awareness. 

H4: Sustainable motorsport [Extreme E] awareness has a positive effect on climate 

change awareness. 

 

Additionally, activities within motorsport dedicated to explaining the origins and causes 

of climate change can be a good tool to successfully engage fans in environmental topics. 

This assumption leads us to the fifth hypothesis to be tested: 

 

H5: Sustainable activities performed in frames of motorsport [Extreme E] have an 

effect on climate change awareness. 

 

The estimated conceptual model is shown in Figure 5. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5 Conceptual model of factors that influence climate change awareness 
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3 METHODOLOGY  

The chapter presents the motivation for the chosen method of empirical research. First, 

the reasons for choosing a quantitative method of conducting research are discussed. The 

chapter continues with a description of the sample, an explanation of the questionnaire 

and the factors of interest, and sheds light on how the data were accessed and analyzed. 

The chapter concludes with a discussion of research quality and ethics. 

 

3.1 Research design  

The research aims to identify if sports events help raise awareness of climate change 

among fans. To answer this question, the study employed a quantitative approach in the 

form of a survey to empirically investigate if motorsport events addressing climate 

change have a positive impact on a climate change awareness of their audiences – 

motorsport fans. The quantitative approach is not the most popular way of conducting 

research covering addressing climate change. For example, I could find only three 

studies that used this method (Abdel-Monem et al., 2014; Wachholz et al., 2014; 

Webster, 2016). However, a survey was beneficial to cover as many participants as 

possible as in Webster (2016), since the perception of climate change through racing 

events has not been studied yet. Moreover, taking into account that little is known about 

this specific and narrow phenomenon, the quantitative approach is much more beneficial 

as it falls under the broad category of descriptive research (Mohajan, 2020) and helps 

develop theories and advance knowledge in a new research area faster since there is a 

time limit for writing a master’s thesis. 

 

Quantitative research usually employs a deductive approach that focuses on using data 

to test theory (Saunders, 2016). This is also relevant to the current study since the 

theoretical framework and hypothesis were first established in Chapter 2. The rationale 

for the study started with a theory and lead to new hypotheses (Saunders et al., 2016; 

Mohajan, 2020) that were also presented in Chapter 2. However, the current research 

also exploits some of the characteristics of an inductive approach, in which data can be 

used to formulate a theory (Mohajan, 2020), with the assumption that addressing global 

warming through racing events as a communication tool has not yet been studied.   

3.2 Questionnaire design and measures 

The questionnaire included four types of questions: list questions, category questions, 

open questions, and rating questions. First, the survey included one list question. This 
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was not directly related to the aim of the study, but it was included to find out what 

environmental issues are of concern to respondents. Four category questions acted as 

background questions because they aimed to determine the demographic background of 

the respondents and how long they have been following the motorsport series that 

interest them. The survey included a few open-ended questions which could not add 

depth and credibility to findings (Patton, 2015). The primary source of information for 

determining the climate change awareness of motorsport fans was rating questions. 

Based on a 5-point Likert scale, they aimed to determine levels of agreement with the 

message conveyed in frames of the Extreme E racing series and the fact that fans are not 

overlooking it, which is in line with the aim of the study. Table 4 lists all the types of 

questions that were used in the survey. The full questionnaire is presented in Appendix 

1 and Appendix 2.  

Table 4 Types of questions used in the survey  

Question Category Aim 

Please look at the following list of environmental issues, 
and circle the three issues that concern you the most 

List 
question 

To find out which environmental 
problems are a concern of 
respondents and whether climate 
change is among them  

Specify your age 
Specify your gender 
Please, indicate your motorsport fan experience in 
years 
Have you heard of the “Extreme E Count Us In 
Challenge” aimed to reduce carbon pollution?  

Category 
question 

To determine the background of 
respondents and their views on 
Extreme E in general 

Write down your nationality. 
Carbon neutral racing series help fight climate change. 
Shortly specify why. 
What are your general impressions of Extreme E? 
 What do you think is the main message of Extreme E? 
Which teams do you know that participate in Extreme 
E? 
Which drivers do you know that participate in Extreme 
E? 
Which car manufacturers do you know that participate 
in Extreme E?  
Extreme E conducts races without spectators to help 
reduce the impact on remote race environments. Do 
you agree that this is the right choice? Why? 

Open 
questions 

To identify respondents’ views on 
climate change in general and in 
frames of motorsport 

Which racing series do you follow? 
Motorsport (including races, logistics, fans) 
contributes negatively to the problem of climate 
change. 
Most of the racing series is sustainable at present. 
Through racing, it is possible to communicate global 
warming and climate change problems. 
Carbon neutral racing series help fight climate change. 
I am concerned about global warming and climate 
change.  
How intensively do you follow Extreme E? 
Extreme E promotes transition to renewable energy 
more efficiently than Formula E. 
Extreme E races made me clearly understand the 
negative influence of climate change on our planet. 

Rating 
questions 

 
To define whether the message 
conveyed by the racing series is not 
missed or skipped by fans 
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Extreme E informs well about initiatives related to 
reducing climate change. 
I became more concerned about climate change topics 
after I started following the Extreme E series. 
To whom, in your opinion, is the main message of 
Extreme E directed? 
The goal of the Extreme E series is to use electric racing 
in areas that are threatened by climate change to raise 
awareness of a global issue. Do you agree that this goal 
is achievable?  
Television broadcasts of Extreme E are interspersed 
with segments about the impact of climate change on 
locations where the races are conducted. How much do 
you pay attention to these facts? 

 

As already pointed out, the main source of information to determine whether Extreme 

E’s environmental message has an impact on fans’ awareness of climate change were 

rating questions (Saunders et al., 2016). The survey included 18 such questions, 13 of 18 

are new, and 5 of 18 are based on studies by Abdel-Monem et al. (2014) and Webster 

(2016). Since there is no research on how events (in particular sports) can raise 

awareness of global warming, and, therefore due to the novelty of the phenomena 

studied, there have been no studies that would specify which factors could be tested. 

Therefore, based on the survey questions, considered as variables, the following 

completely new factors were constituted and used for the upcoming quantitative 

analysis: current environmental concern, belief in sustainable racing, Extreme E 

awareness, sustainable activities, and climate change awareness. 

 

Current environmental concern included questions that help to shed a light on fans’ 

current level of knowledge about climate change and to what extent this challenge 

concerned them. In case fans are aware of climate change and concern it is a big problem 

for them, they may be more prone to hear the familiar message conveyed in frames of 

motorsport. As a result, they may be more open to racing addressing climate change and 

its messages. If fans are aware of global warming but do not see this problem as relevant 

for them, they may miss the climate or even refuse to listen to it. Consequently, having 

this background may lead to both positive and negative attitudes towards racing 

addressing climate change. 

 

Belief in sustainable racing was defined through questions in which fans evaluated to 

what extent they agree that racing is currently sustainable and whether they believe in 

the possibility of advocating climate change through such events. Extreme E awareness 

questions were intended to evaluate the general fans’ knowledge of the Extreme E racing 
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series. The main points of interest here are how intensively motorsport fans follow 

Extreme E, and what they know about the main message of the series and its participants.  

 

Climate change awareness questions were aimed to find out if fans have known more 

about climate change after watching Extreme E races, which is a direct answer to the 

research aim, and whether that knowledge has made them more concerned about climate 

change topics in general. The remaining questions were mainly based on Webster’s 

(2016) study and divided into the following factors: individual demographics (based on 

age, gender, and nationality), fan motorsport experience (based on the number of years 

fans follow motorsport), and sustainable activities (some tools Extreme E uses during 

the racing broadcasts). Their goal was to determine whether climate change awareness 

differed among different demographic groups and whether this was influenced by the fan 

motorsport experience. 

 

A 5-point Likert rating scale was used to measure created and adapted from other 

studies’ questions. The reason for this is that the same scale is employed in studies 

reviewed to design the questionnaire (Abdel-Monem et al., 2014; Webster, 2016), which 

proves its applicability, efficiency, and reliability when it comes to quantifying topics 

related to climate change. Another reason is that the 5-point scale is more appropriate 

for European surveys, and it is simple for respondents to follow the complete list of scale 

descriptors (Dawes, 2008). However, to reduce the potential effects of response pattern 

biases and to ensure that respondents pay attention to the questions asked (Hinkin, 

1995), the scale was reversed (1 – Strongly agree, 5 – Strongly disagree). The overview of 

the factors defined is shown in Table 5. 

Table 5 Constructs of the study 

Factor 
(Abbreviation) 

Variable/Question Source 

Individual 
demographics, 
incl.: 
- age 
- gender 
- nationality 
Fan motorsport 
experience 

3. Specify your age 
4. Specify your gender 
5. Write your nationality 
 
 
13. Please, indicate your motorsport fan experience in 

years 
14. Which racing series do you follow? 

Adapted from 
Webster, 2016 

 
 
 

New 
Adapted from 
Webster, 2016 

Current 
environmental 
concern (CEC) 

6. How much does sustainability (e.g. climate 
change/natural resource depletion) concern you? 
 
7. Please look at the following list of environmental issues, 
and circle the three issues that concern you the most 
 
8-12 Describe your views on the causes of climate change 
based on the following statements 
 

Adapted from 
Webster, 2016 

 
New 

 
 

Adapted from 
Abdel-Monem et 

al., 2014 
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22. I am concerned about global warming and climate 
change 
 

 
Adapted from 
Webster, 2016 

Belief in 
sustainable 
racing (B) 

17. Motorsport (including races, logistics, fans) contributes 
negatively to the problem of climate change 
18. Most of the racing series is sustainable at present  
19. Through racing it is possible to communicate global 
warming and climate change problems 
20. Carbon neutral racing series help fight climate change 

New 
 

Adapted from 
Webster, 2016 

New 
New 

Extreme E 
awareness (EA) 

23. How intensively do you follow Extreme E? 
 
29. What do you think is the main message of Extreme E? 
30. To whom, in your opinion, is the main message of 
Extreme E directed? 
 
31 Which teams do you know that participate in Extreme 
E?  
32 Which drivers do you know that participate in Extreme 
E? 
33 Which car manufacturers do you know that participate 
in Extreme E? 

Adapted from 
Webster, 2016 

 
New 
New 

 
 
 

Adapted from 
Webster, 2016 

 
Climate change 
awareness 
(based on 
Extreme E 
message) (CCA) 

25. Extreme E promotes transition to renewable energy 
more efficiently than Formula E 
26. Extreme E races made me clearly understand the 
negative influence of climate change on our planet 
27. Extreme E informs well about initiatives related to 
reducing climate change 
28. I became more concerned about climate change topics 
after I started following the Extreme E series 
34. The goal of the Extreme E series is to use electric racing 
in areas that are threatened by climate change to raise 
awareness of a global issue. Do you agree that this goal is 
achievable? 

New 
 

New 
 

New 
 

New 
 
 

New 

Sustainable 
activities (in 
frames of 
Extreme E) (SA) 

35. Extreme E conducts races without spectators to help 
reduce the impact on remote race environments. Do you 
agree that this is the right choice? 
37. Have you heard of the “Extreme E Count Us In 
Challenge” aimed to reduce carbon pollution? 
38. Television broadcasts of Extreme E are interspersed 
with segments about the impact of climate change on 
locations where the races are conducted. How much do you 
pay attention to these facts? 

New 
 
 

 New 
 
 

New 

 

3.3 Sampling  

The study employed a non-probability sampling technique because it was limited to 

exploring the climate change awareness of only one specific group – motorsport fans. 

Unlike probability sampling, no probabilistic mechanism was used when selecting 

respondents (Fricker, 2012) since the goal was to reach as many respondents as possible 

due to the novelty of the phenomenon being studied. Another reason is the novelty of 

Extreme E which has only spent one season compared to Formula E with its seven 

seasons or Formula 1 with its 72 seasons and has not formed a large fan base yet. 

Considering that the survey was decided to distribute among racing fans in the 

motorsport fan communities on social media, which are two communities in two popular 

Russian social networks (Autosport & Motorsport n.d; Gasnut ogni, n.d) and one 
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Facebook community (Everything Extreme E, n.d.), the final result depended on whether 

followers wanted to take part in the survey or not. Moreover, since climate change 

awareness is explored through the prism of only one racing series, there was also an 

informal prerequisite of being familiar with Extreme E. 

 

However, all fan community members had an equal chance of participating in the survey 

(Saunders et al., 2016; Mohajan, 2020), so the study also employs a simple random 

sampling which is a part of the probability sampling technique. This approach allows 

making inferences from the selected sample of individuals, that are Extreme E followers, 

about a population, that is motorsport fan community in general (Saunders et. al, 2016; 

Mohajan, 2020).  

 

The original sample consisted of 113 respondents who follow the selected motorsport fan 

communities on social media. However, the sample was reduced to 108 motorsport fans 

since the five remaining respondents were under the age of 18. Almost 91% of 

respondents were males, while only 9% were females. While the bias is fairly obvious, 

this was not considered as an issue. Firstly, the numbers obtained match the average 

number of female fans in the overall Formula 1 fanbase which is the most famous racing 

series (Motorsport Network, 2021). In addition, these numbers are very similar to the 

gender distribution of each of the fan communities selected: 71% for males and 29 % for 

females (Autosport & Motorsport n.d; Everything Extreme E, n.d.; Gasnut ogni, n.d). 

 

The size of age segments among groups was approximately the same: almost 28% of 

respondents were 18-25 years old, 22% - 26-30 years old, 36% - 31-40 years old, and 14% 

- 41-60 years old. The vast majority of respondents were Russians (81,5%), and the 

remaining 18,5% were fans from Belarus, Germany, Finland, Kazakhstan, and Poland.  

Since the majority of respondents were Russian due to time limitations within the master 

thesis process, the study should be considered as a case of Russian motorsport fans.  The 

summary of demographic data is presented in Table 6. 
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Table 6 Sample demographics  

  Frequency Percent 

Gender 
Male 98 90,7 
Female 10 9,3 

Age, years 

18-25 30 27,8 
26-30 24 22,2 
31-40 39 36,1 
41-60 15 13,9 

Nationality 
Russian 88 81,5 
Other 20 18,5 

Motorsport fan 
experience, years 

Less than 1  
Year 

2 1,9 

1-3  4 3,7 
3-5  11 10,2 
5-10  20 18,5 
10+  71 65,7 

 

3.4 Data access and collection process 

For the study, primary data were collected using an online questionnaire constructed in 

Webropol 3.0. An online survey was a suitable research method since it allowed 

collecting large amounts of data from a large sample cost-effectively (Saunders et al., 

2016). The tool is officially licensed to Hanken students and allows the collected data to 

be stored on the Hanken network, thus ensuring the security and confidentiality of the 

study. The tool also allows creating a survey in multiple languages within a single 

platform which was necessary for the study since the survey was published in both 

Russian-speaking and English-speaking online communities.  

 

Firstly, the survey was distributed among racing fans in the group of the most popular 

Russian social network VKontakte “Autosport & Motorsport” (Appendix 3) (Autosport & 

Motorsport, n.d.) since public perceptions of climate change in Russia are at the lowest 

level (Yun, 2020). The group covers topics related to motorsport and includes more than 

sixty-one thousand subscribers, which makes it the second most popular among all 

motorsport communities in VK. 46% of all respondents came from this source.    

 

Then the survey was published among racing fans in the Telegram channel “Gasnut ogni” 

(Gasnut ogni, n.d.). Gasnut ogni is the most popular Telegram channel within a Russian-

speaking community dedicated to racing with approximately forty-eight thousand 

subscribers. 40% of all respondents came from this source.    

 

In addition, the survey was published in the Facebook group Everything Extreme E (n.d.) 

(Appendix 3), which brings together fans of the Extreme E series who may follow the 
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series not only because of the races themselves but also because they agree with the 

message conveyed within it. Finding out whether this is a case is the direct aim of this 

study. Initially, the goal was to make the study as international as possible since the 

global warming challenge is not limited to the borders of one particular country. Only 

14% of all respondents came from this source. As a result, the overwhelming majority of 

respondents from Russia made this study the case of Russian motorsport fans.  

 

All publications were done by prior arrangement with communities’ administrators to 

negotiate virtual access in line with Saunders et al.’s (2016) recommendations. The 

survey was conducted from 9 to 14 November 2021. To ensure that the context of the 

study is clear to all participants, introductory text was specified at the beginning of the 

survey (Appendix 1, Appendix 2).  

 

3.5 Translation of the questionnaire and pilot testing  

Since the study included exploring awareness of Russian fans, the questionnaire had to 

be translated into Russian. There were no issues during the translation process since the 

author is a native Russian speaker. However, to ensure the quality of the final version of 

the survey, I also asked two native Russian speakers fluent in English to translate the 

questionnaire. The final version of the survey was created by comparing the three 

independently built questionnaires (Appendix 2). This is in line with the 

recommendations of Saunders et al. (2009), who identified this method as parallel 

translation. 

 

A pretest survey was conducted on 1-3 November 2021 to test the initial question design, 

easiness of the analysis of the results, and the overall effectiveness of the survey (Patton, 

2015). As a result, one more scaled question (Q16 If you mentioned other series in 

question 15, how intensively do you follow them?) was added to the questionnaire since 

Q15 (If you follow other motorsport series that are not listed above, please, specify 

them) specified the motorsport race group that should have been a variable in the 

upcoming factor analysis, but could not because the question was initially open-ended. 

3.6 Data analysis 

Analysis of the data received from the survey was conducted using the IBM SPSS 

statistical software’s version 28.  As pointed out earlier, the survey employed the reversed 

scale (1 – Strongly agree…5 – Strongly disagree). However, for the purpose of the 



 35 

upcoming analysis, scales were recoded (1 – Strongly disagree, 5 – Strongly agree) for all 

variables except three variables that belong to the factor current environmental concern 

(CEC2, CEC4, CEC5) and one variable B2 that belongs to the construct belief in 

sustainable racing. The reasoning behind this is that most of the questions were 

positively phrased, i.e., a strong agreement with the question indicated a high level of the 

measured attribute, while the ones mentioned above were negatively phrased, for 

example, a strong agreement with the question indicated a low level of the measured 

attribute (Saunders et al., 2016). Leaving these variables in the recoded version, as well 

as other variables, gave negative Cronbach’s alpha during the subsequent reliability 

check, which strongly indicated that the following variables should be lived in the initial 

modification (Pallant, 2020). The information for each of the variables is presented in 

Table 7. 

Table 7 Descriptive statistics 

 
N Min Max Mean 

Std. 
Dev. 
Stat. 

Skewness Kurtosis 

Stat. 
Std. 
Er. 

Stat. 
Std. 
Er. 

CEC1_new 
How much does sustainability 
concern you? 

108 1 5 2,80 1,198 ,170 ,233 -,720 ,461 

CEC2 
Climate change is happening 
mostly because of natural 
changes in the atmosphere 

108 1 5 3,06 1,105 -,045 ,233 -,633 ,461 

CEC3_new 
Climate change is happening 
because of human activity 

108 1 5 3,42 1,153 -,277 ,233 -,872 ,461 

CEC4 
Climate change is happening 
equally because of human 
activity and natural changes 

108 1 5 3,14 1,286 -,157 ,233 -,967 ,461 

CEC5 
There is not enough evidence to 
determine its cause 

108 1 5 3,16 1,348 -,246 ,233 -1,096 ,461 

CEC7_new 
I am concerned about global 
warming and climate change 

108 1 5 3,12 1,351 -,153 ,233 -1,109 ,461 

B1_new 
Motorsport contributes 
negatively to the problem of 
climate change 

108 1 5 2,21 1,340 ,765 ,233 -,608 ,461 

B2 
Most of the racing series are 
sustainable at present 

108 1 5 3,13 1,177 -,116 ,233 -,853 ,461 

B3_new 
Through racing it is possible to 
communicate global warming 
and climate change problems 

108 1 5 3,06 1,503 -,180 ,233 -1,412 ,461 

B4_new 
Carbon neutral racing series 
help fight climate change 

108 1 5 2,09 1,235 ,975 ,233 -,072 ,461 

EA1_new 
How intensively do you follow 
Extreme E? 

108 1 5 2,16 1,269 ,984 ,233 -,005 ,461 

EA2_new 
The main message of Extreme E 
is directed to racing fans 

108 1 5 2,68 1,503 ,369 ,233 -1,260 ,461 

EA3_new 108 1 5 3,21 1,434 -,286 ,233 -1,207 ,461 
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The main message of Extreme E 
is directed to the motorsport’s 
world 
EA4_new 
The main message of Extreme E 
is directed to local communities, 
scientists 

108 1 5 3,14 1,350 -,141 ,233 -1,041 ,461 

EA5_new 
No one, they race for themselves 

108 1 5 2,72 1,651 ,291 ,233 -1,563 ,461 

SA1_new 
Extreme E conducts races 
without spectators to help 
reduce the impact on remote 
race environments. Do you agree 
that this is the right choice? 

108 1 5 2,60 1,504 ,439 ,233 -1,253 ,461 

SA2_new 
Have you heard of the “Extreme 
E Count Us In Challenge” aimed 
to reduce carbon pollution? 

108 1 3 1,31 ,587 1,789 ,233 2,132 ,461 

SA3_new 
Television broadcasts of 
Extreme E are interspersed with 
segments about the impact of 
climate change on locations 
where the races are conducted. 
How much do you pay attention 
to these facts? 

108 1 5 2,15 1,296 ,691 ,233 -,796 ,461 

 

The distribution of scores is within acceptable ranges: for Skewness it falls between −2 

and + 2, for Kurtosis – between −7 and +7 which proves normal univariate distribution 

(Hair et al., 2019). The only variable that falls out of the acceptable asymmetry range is 

SA2_new which stands for the scaled question (Have you heard of the “Extreme E Count 

Us In Challenge” aimed to reduce carbon pollution?) with three options available (yes, 

unsure, no) while the rest of the questions employed a 5-point scale. This question was 

aimed at finding out the general awareness of a specific addressing tool within Extreme 

E, so it could only employ the 3-point scale and was left as it is.    

 

Overall, the data was considered normal and acceptable for the upcoming factor analysis. 

 

3.6.1 Factor analysis 

The next step was to perform an exploratory factor analysis to find out if variables have 

loadings on four specified earlier factors. To do so, principal component analysis (PCA) 

based on the varimax with Kaiser normalization method was used because it is one of the 

most popular and accepted rotation criteria in studies (Weide & Beauducel, 2019). 

3.6.1.1 Suitability of the dataset for factor analysis 

18 variables constituting four independent factors were subjected to PCA using SPSS 

version 28. Pallant (2020) describes two must-do things to access in advance in order to 

succeed in factor analysis. The first issue is the size of a sample. Namely, to perform a 
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good factor analysis, having at least 150 cases with high loading variables (0,8) on several 

factors is a must (Pallant 2020). Due to the novelty of both the factors under study and 

the racing series studied, this requirement was difficult to achieve. However, Pallant 

(2020) points out that over the years requirements have changed, and, for example, 

Teare et al. (2014) specify that there should be at least 70 cases to estimate the standard 

deviation of a normally distributed variable with good precision. This study included 

answers of 108 respondents, so the Teare et al. (2014) requirement for sample size is 

met, and the analysis can be acceptable.  

 

To overcome concerns related to the strength of intercorrelations among items, or, in 

other words, the suitability of a data set for factor analysis, the Kaiser-Meyer-Olkin 

(KMO) measure of sampling adequacy and Bartlett’s Test of Sphericity were performed 

(Pallant, 2020) (Table 8). 

Table 8 KMO and Bartlett's Test 

Kaiser-Meyer-Olkin Measure of Sampling Adequacy ,774 

Bartlett's Test of Sphericity 
Approx. Chi-Square 637,278 
Df 153 
Sig. <,001 

For the factor analysis to be considered appropriate, Bartlett's Test value must be 

significant (p < 0,05) while the KMO score must range from 0 to 1 with a minimum good 

value of 0,6 (Pallant 2020). With the Bartlett's Test value of <0,001 and the KMO score 

of 0,774, both requirements are met, and the present factor analysis is appropriate.  

3.6.1.2 Preliminary PCA 

During factor analysis, factors extraction based on the varimax with Kaiser 

normalization method is performed. It determined the minimum number of factors that 

are used to interpret interrelations among a set of variables (Pallant, 2020). In PCA, a 

number of factors extracted based on their eigenvalues is the most common method 

(Taber, 2017). Namely, using the Kaiser criterion, we need to use only the factors with 

eigenvalues that are greater than 1. Based on this requirement, five factors were extracted 

which explain 60.6% of the total variance based on their eigenvalues > 1 (Appendix 5).  

The rotated component matrix is presented in Table 9.  
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Table 9 Rotated Component Matrix of preliminary PCA 

 Component 
1 

29,1% of 
variance 

2 
10,9% of 
variance 

3 
7,6% of 
variance 

4 
6,7% of 
variance 

5 
6,2% of 
variance 

CEC1_new ,634   ,409  
CEC2 ,768     
CEC3_new ,827     
CEC4     ,879 
CEC5 ,410  ,344  ,443 
CEC7_new ,745     
B1_new    ,784  
B2    ,813  
B3_new ,462   ,427  
B4_new  ,302 ,459 ,504  
EA1_new   ,601   
EA2_new  ,669    
EA3_new  ,795    
EA4_new  ,318 ,571   
EA5_new  ,707 ,346   
SA1_new  ,569    
SA2_new   ,752   
SA3_new  ,385 ,516 ,325  

Extraction Method: Principal Component Analysis.  
Rotation Method: Varimax with Kaiser Normalization 
Rotation converged in 6 iterations. 

SPSS extracted five factors, while the present study focuses on just four factors. The first 

factor has the highest eigenvalue (5,25) and explains 29,1% of the total variance. It has 

high (>0.5) loadings on items CEC1_new, CEC_2, CEC3_new, and CEC7_new which 

constitutes the factor similar to the specified earlier factor current environmental 

concern. However, some of its items are not loaded on the first factor. CEC4 has a high 

loading (0,879) on the fifth factor together with CEC5 (0,443) that has similar loadings 

on the first (0,410) and the third factors (0,344) which are less than the recommended 

minimum 0,5 (Pallant, 2020). Moreover, based on the anti-image correlation matrix, 

CEC4 has a low correlation coefficient which indicates whether individual variables 

should be removed from factor analysis. CEC4 has a value of 0,225 while the 

recommended minimum for measuring sampling adequacy is at least 0,5 (Pallant, 

2020). Based on these issues, items CEC4 and CEC5 were excluded before the next 

attempt to run factor analysis. Factor CEC6_new (Q12 Rate the statement: Climate 

change is not happening) was not included in the analysis because the statement 

completely denied the existence of climate change which goes against all the previous 

statements related to this construct.  

 

The second (1,96), third (1,37), fourth (1,2) and fifth (1,11) factors have similar 

eigenvalues and explain 31,4% of the total variance. The second factor (10,9% of the 

variance) has high loadings on specified earlier for the Extreme E awareness factor items 
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EA2_new (0,699), EA3_new (0,795), EA5_new (0,707) and on the specified earlier for 

the sustainable activities factor SA1_new (0,569). EA1_new has a high loading (0,601) 

on the third factor together with EA4_new (0,571), SA2_new (0,752) and SA3_new 

(0,516). All items initially belonged to different factors, which are Extreme E awareness 

and sustainable activities respectively. Taking into account that the specified earlier 

factor sustainable activities constitutes questions related to particular informational 

activities within the Extreme E racing series, items may be considered as similar since 

activities are a part of the overall Extreme E image and, consequently, the overall fans 

awareness about it.   

 

The fourth factor explains 6,7% of variance, relates to the belief in sustainable racing 

factor, and consists of B1_new (0,784), B2 (0,813) and B4_new (0,504). B3_new has 

cross-loadings on both the first (0,462) and the fifth (0,427) factors which are less than 

the recommended minimum. Consequently, it was also excluded before running the next 

factor analysis. The fifth factor with 6,2% of variance consists of items CEC4 and CEC5 

which were earlier also excluded from the upcoming analysis.  

3.6.1.3 Final PCA 

As a result, factor analysis was again performed without items CEC4, CEC5, and B3_new. 

The factor analysis preliminary requirements are again met since Bartlett’s Test value is 

significant (p < 0,05) and the KMO score equals 0,774 (Table 10). The repeated factor 

analysis can be considered as appropriate. 

Table 10 KMO and Bartlett’s Test of the final PCA  

Kaiser-Meyer-Olkin Measure of Sampling Adequacy ,774 
Bartlett’s Test of Sphericity Approx. Chi-Square 529,593 

Df 105 
Sig. <,001 

Four extracted factors recorded eigenvalues above 1 (4,67, 1,92, 1,31, 1,12) explaining 

60,1% of the total variance (Table 11).  

Table 11 Total variance explained in final PCA 

 
Initial Eigenvalues 

Extraction Sums of 
Squared Loadings 

Rotation Sums of Squared 
Loadings 

Total 
% of 
var. 

Cum. 
% 

Total 
% of 
var. 

Cum. 
% 

Total 
% of 
var. 

Cum. 
% 

1 4,671 31,14 31,14 4,671 31,14 31,14 2,62 17,44 17,44 
2 1,917 12,78 43,92 1,917 12,78 43,92 2,39 15,99 33,43 
3 1,320 8,79 52,72 1,320 8,79 52,72 2,04 13,60 47,03 
4 1,117 7,44 60,16 1,117 7,44 60,16 1,97 13,13 60,16 
5 ,968 6,45 66,61       
6 ,861 5,74 72,35       
7 ,756 5,04 77,39       
8 ,647 4,31 81,70       
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9 ,573 3,82 85,53       
10 ,517 3,45 88,97       
11 ,469 3,13 92,09       
12 ,356 2,37 94,47       
13 ,347 2,31 96,78       
14 ,264 1,76 98,54       
15 ,219 1,46 100,0       
Extraction Method: Principal Component Analysis 

The final rotated component matrix is presented in Table 12. PCA extracted four factors 

with loadings on items that constitutes factors specified earlier based on the literature 

review. Items CEC1_new (0,641), CEC2 (0,808), CEC3_new (0,828) and CEC7_new 

(0,737) are strongly loaded on the first component constituting the independent variable 

current environmental concern. The exciting cross-loading of CEC1_new (0,368) on the 

fourth component belief in sustainable racing is not considered as an issue since the 

value is much less than the recommended minimum of 0,5. 

Table 12 Rotated component matrix in final PCA 

 Component 
Current 

environmental 
concern 

Extreme E 
awareness 

Sustainable 
activities 

Belief in 
sustainable 

racing 
CEC1_new ,641   ,368 
CEC2 ,808    
CEC3_new ,828    
CEC7_new ,737    
B1_new    ,792 
B2    ,831 
B4_new    ,510 
EA1_new   ,590  
EA2_new  ,653   
EA3_new  ,802   
EA4_new  ,326 ,568  
EA5_new  ,699 ,366  
SA1_new  ,575   
SA2_new   ,784  
SA3_new  ,389 ,509 ,344 
Extraction Method: Principal Component Analysis  
Rotation Method: Varimax with Kaiser Normalization 
Rotation converged in 5 iterations. 

 

EA2_new, EA3_new, and EA5_new are strongly loaded on the construct Extreme E 

awareness. However, the specified earlier for that factor items EA1_new and EA4_new 

have loadings (0,590, 0,568) on the factor sustainable activities altogether with items 

SA2_new (0,784) and SA3_new (0,509), while the item SA1_new specified for 

sustainable activities loaded (0,575) on Extreme E awareness. Again, this is not 

considered problematic since questions within these two constructs are similar since 

activities are a part of the overall Extreme E image.   
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Finally, belief in sustainable racing includes loaded items B1_new (0,792), B2 (0,831), 

and B4_new (0,510) which coincides with the initial component construct. Other cross-

loadings on this construct are below 0,5 and therefore not considered a problem. The 

composition of the four final factors is shown in Table 13.  

Table 13 Final composition of the factors 

 Current 
environmental 

concern 

Belief in 
sustainable racing 

Extreme E 
awareness 

Sustainable 
activities 

Preliminary 
composition 

CEC1_new 
CEC2 
CEC3_new 
CEC4 
CEC5 
CEC7_new 

B1_new 
B2 
B3_new 
B4_new 

EA1_new 
EA2_new 
EA3_new 
EA4_new 
EA5_new 

SA1_new 
SA2_new 
SA3_new 

Final 
composition 

CEC1_new 
CEC2 
CEC3_new 
CEC7_new 

B1_new 
B2 
B3_new 
B4_new 

EA2_new 
EA3_new 
EA5_new 
SA1_new 

SA1_new 
SA2_new 
SA3_new 

 

3.6.2 Testing the assumptions of regression analysis 

These results were used to perform a standard regression analysis to test the extent to 

which the independent variables included contributed to the variance in the dependent 

variable (Pallant, 2020). However, Pallant (2020) identified several assumptions that 

should be checked before regression analysis. First, it is necessary to determine if the 

sample size is sufficient to generalize results to other samples in case the study is 

repeated. Pallant (2020) recommends the following formula for calculating the sample 

size: N > 50+8m, where m is a number of independent variables. We are examining four 

independent variables, which means there should be at least 82 cases to get a reliable 

equation. The study includes 108 cases, consequently, the requirement was met, and the 

sample could be analyzed. 

 

Another assumption specified by Pallant (2020) is investigating the absence of 

multicollinearity among independent variables. Multicollinearity occurs when 

independent variables are highly correlated (0.7 and higher). Multicollinearity was not 

the case among the studied variables since all values were within the acceptable range 

which is shown in Table 14. 

Table 14  Correlation check among independent variables 

Variable Variable 2 Correlation Count 

Bfn 
CECfn 0,425 108 
Eafn 0,243 108 
Safn 0,385 108 

Eafn 
Bfn 0,385 108 

CECfn 0,462 108 
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Eafn 0,479 108 

Safn 
Bfn 0,385 108 

CECfn 0,462 108 
Eafn 0,479 108 

CECfn 
Bfn 0,323 108 

Eafn 0,462 108 
Safn 0,425 108 

Based on these assumptions, the final factors were calculated as the average of all 

variables included in the factor divided by the total number of variables within the factor. 

These factors were used in the regression analysis. Namely, multiple regression analysis, 

with several independent variables (current environmental concern, belief in sustainable 

racing, Extreme E awareness, sustainable activities) and one dependent variable (climate 

change awareness) was performed in order to avoid running several separate bivariate 

regression analyses. The method was applicable to the current study since the goal was 

to test the predictive ability of different independent variables on a dependent variable 

to test the following hypothesis: 

 

H2: Current environmental concern has a positive effect on climate change awareness.  

H3: Belief in sustainable racing has a positive a positive effect on climate change 

awareness. 

H4: Sustainable motorsport [Extreme E] awareness has a positive effect on climate 

change awareness. 

H5: Sustainable activities [performed in frames of Extreme E] have an effect on climate 

change awareness. 

 

The result of the analysis directly constitutes whether the factors contribute to raising 

awareness of climate change among motorsport fans after watching the Extreme E races, 

the investigation of which is the aim of this study. 

 

3.6.3 The following steps 

Finally, a one-way analysis of variance, ANOVA, was performed to determine differences 

within a sample based on climate change awareness levels. The analysis was done 

through standard regression separately for fans with different ages and fan motorsport 

experience to see if there is any difference between these groups to test the following 

hypothesis: 
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H1: Individual demographics and fan motorsport experience have an effect on climate 

change awareness.  

 

Each of these steps is described in more detail in the next chapter, along with the analysis 

results. 

 

3.7 Quality of the research 

The quality of the present study is based on internal validity and reliability criteria. 

Internal validity occurs when observed effects can be attributed to the independent 

variable (Frambach et al., 2013). It includes construct validity, which takes place when a 

questionnaire manages to measure exactly what it is intended to measure. The scaled 

statements were preliminarily tested for internal validity by presenting them to test 

subjects and by performing factor analysis and reliability analysis based on Cronbach’s 

alpha in SPSS (Pallant, 2020).  

 

3.7.1 Reliability check 

Reliability indicates the degree of consistency of results if the study is replicated 

(Frambach et al., 2013). The key is to ensure that all scale items measure the same 

attribute, i.e., climate change awareness, and are free from random error. The most 

commonly used measure of internal consistency is Cronbach’s Alpha. The summary of 

the check is shown in Table 15. 

Table 15 Reliability check  

 
Construct 

Cronbach’s 
Alpha 

Cronbach’s Alpha 
after corrections 

Independent 
variables 

Current environmental concern 0,805 - 
Belief in sustainable racing 0,674 - 
Extreme E awareness 0,696 - 
Sustainable activities 0,613 0,629 

Dependent 
variable 

Climate change awareness 0,838 - 

 

Pallant (2020) indicates that the Cronbach’s Alpha value of any factor should be above 

0,7. However, the author also points out that Cronbach’s Alpha is a sensitive indicator, 

so it is quite common to see low values of the indicator if factors include fewer than 10 

variables. Unfortunately, this was also the case for some of the constructs included in the 

present analysis.  
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Constructs current environmental concern and climate change awareness met the 

stated requirement while other constructs did not. However, there is no unique opinion 

on this requirement. For example, Taber (2017) specifies that if there are at least three 

items in one construct, Cronbach’s Alpha, placed in the range 0,64–0,85, can be 

considered adequate and be acceptable for analysis. Sustainable activities is the only 

variable that does not meet this requirement. To strengthen the scale, based on item-

total statistics, the item EA4_new was removed and the reliability check was repeated. 

The final value of the construct’s Cronbach’s Alpha reached 0,629, which is close to the 

mentioned range. Taber (2017) points out that in such cases science is not about reaching 

a certain number, but about how we interpret that number. Hence, based on the intended 

aim and taking into account that the value is still close to the stated range, the construct 

was retained for use in the upcoming regression analysis.  

 

3.7.2 Content validity 

Internal validity also includes content validity which determines whether scales are 

equivalent to investigative questions (Sanders et al., 2016). The questions were tested for 

content validity as they were compared with the studies discussed in the literature review 

and discussed with people who were completely unfamiliar with the topic. Although the 

factors analyzed were completely new, the hypotheses and questions studied were based 

on research related to the research topic. 

 

3.7.3 Bias of the sample 

Given the overwhelming number of males (90%) compared to females (10%) within the 

sample studied, it is fairly obvious that generalizability of the research is questioned. 

However, a similar situation takes place among fans of the two most popular motorsport 

series: Formula 1 (88% men and 12% women) and NASCAR (63% men and 37% women) 

(Motorsport Network, 2021). The gender distribution of each of the fan communities 

selected was also very similar to the distribution of the study: 71% for males and 29 % for 

females. 

 

Such gender disproportion in fan communities can be explained by the fact that most 

racing series are still dominated by men with only men being drivers. The share of 

women in motorsport, according to various estimates, is approximately 2% (Petrenko, 

2021). In recent years, the issue of the insufficient number of female drivers on circuits 

https://tech.onliner.by/2021/08/25/formula-1-women
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has been increasingly discussed. So far, the only racing series that promotes gender 

equality and requires each team to field one male and one female driver with equal roles 

for both is Extreme E (Petrenko, 2021), which, again, keeps the author interested in 

choosing it as the subject of research. 

 

Based on this, it is difficult to generalize the data obtained to the entire population of 

Russia, since the distribution of men and women there is 46% to 54% (Yun, 2020). 

However, results are still possible to project on the Russian motorsport community since 

the gender distribution of communities selected was similar to the distribution of the 

study. Overall, the proportion of women in the motorsports community is predicted to 

grow to 20% in the coming years through the adoption of a digital approach, including, 

for example, a collaboration with Netflix on the Formula 1 entertainment series Drive to 

Survive (Motorsports Network, 2021). Such actions could help attract a new generation 

of passionate motorsports fans, so this distribution of research could only be a tipping 

point. 

 

3.8. Ethics of the research 

The study did not identify major ethical issues. The respondents did not receive a 

monetary reward for participating in the survey, therefore, the motivation of 

respondents to respond to the survey was not questioned. As an author, I was not 

affiliated with the Extreme E racing series, which was only the subject of my study. The 

survey is a part of the master’s thesis project, so the data collected from the questionnaire 

were only used for scientific purposes. The survey was built based on Webropol 3.0 and 

the results were analyzed in SPSS, which are tools officially approved and used by 

Hanken students and staff, ensuring anonymity and complete confidentiality of the 

collected data since I did not use third-party applications. The survey was distributed to 

racing fans in social media communities by prior arrangement with their administrators 

to agree on virtual access following Saunders et al.’s (2016) recommendations.  

In accordance with Hanken’s Data Protection Management Policy, the following 

mandatory questions were added at the beginning of the survey to obtain voluntary 

consent from respondents to participate in the survey: 

 

1. I hereby give my consent to processing my personal data, as obtained from the survey 

I am about to respond to, for the purpose of scientific research. 

https://tech.onliner.by/2021/08/25/formula-1-women
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2. My data will be processed securely according to the data protection policy and 

ethical guidelines of Hanken School of Economics. The legal ground for processing my 

data is my consent and the Finnish Data Protection Act.  

 

An informative text was added at the end of the survey so that all respondents know that 

they have the right to submit complaints or other questions related to the processing of 

their data to the Hanken data processing officer. Moreover, in accordance with the 

policy, all collected data were stored in IT systems provided by Hanken and will be 

deleted within 6 months after the study is submitted. 
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4 EXPLORING CLIMATE CHANGE AWARENESS THROUGH 

SPORTS EVENTS 

The chapter presents the results of the analysis based on the methods selected and 

described earlier. Steps and results of regression analysis performed to test the ability of 

the extracted constructs to explain the variance in the dependent variable are described. 

The chapter concludes with examining the differences in a sample based on levels of 

climate change awareness among fans of different ages and nationalities 

4.1 Regression analysis 

With data received during the factor analysis, now it is possible to perform a standard 

regression analysis to test the ability of the extracted factors to explain the variance in 

the dependent factor climate change awareness. The result of the analysis directly 

constitutes the awareness of climate change among motorsport fans after watching the 

Extreme E races, the investigation of which is the aim of this study.   

 

To test the predictive ability of different independent factors on a dependent factor, 

multiple regression analysis with independent factors current environmental concern, 

belief in sustainable racing, Extreme E awareness, sustainable activities, and the 

dependent factor climate change awareness was performed. Descriptive statistics of the 

five final constructs is presented in Table 16.  

Table 16 Descriptive statistics of final constructs 

 
Mean 

Std. 
Deviation 

N 

Climate change awareness 2,21 0,91 108 
Current environmental concern 3,1 0,96 108 
Extreme E awareness 2,94 1,1 108 
Sustainable activities 1,87 0,83 108 
Belief in sustainable racing 2,48 0,97 108 

 

Based on the 5-point scale used in the analysis, the mean values of all independent 

factors are quite low, with current environmental concern having the highest value 

among them. It shows that, despite a moderate knowledge of climate change among fans, 

they barely pay attention to tools Extreme E uses during race broadcasts (special 

challenges, video segments about the impact of climate change on locations), 

concentrating on the racing itself. This calls into question the effectiveness of the tools 

used and requires a review of the approach to their use. 
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The model summary is shown in Table 17. Based on the R square, we could identify that 

independent factors explain 56% of the variance in the dependent factor climate change 

awareness. With F = 32,804 and p < 0,001, ANOVA shows that result is statistically 

significant (Appendix 5). 

Table 17 Model summary 

R R Square Adjusted R Square Std. Error of the Estimate 
,748 ,560 ,543 ,61292 

Predictors: (Constant), Belief in sustainable racing, Extreme E awareness, Current 
environmental concern, Sustainable activities 

Pallant (2020) specifies that the result is quite respectful. However, there is a need to 

identify which of the independent factor included in the model contributed to the 

prediction of the dependent factor. Based on Table 18, constructs Extreme E awareness 

(beta = 0,410, p < 0,001,) followed by sustainable activities (beta = 0,322, p < 0,001) are 

making a statistically significant unique contribution to the model, while current 

environmental concern (p = 0,108) and belief in sustainable racing (p = 0,134) are not.  

Table 18 Coefficients 

 Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

Collinearity 
Statistics 

B 
Std. 

Error 
Beta 

Tolera
nce 

VIF 

(Constant) -,066 ,234  -,281 ,780   
Current 
environmental 
concern 

,119 ,074 ,126 1,619 ,108 ,705 1,418 

Extreme E 
awareness 

,338 ,062 ,410 5,464 <,001 ,757 1,322 

Sustainable 
activities 

,350 ,089 ,322 3,933 <,001 ,637 1,569 

Belief in sustainable 
racing 

,105 ,069 ,112 1,512 ,134 ,773 1,293 

Dependent Variable: Climate change awareness 

 

Taking into account the outcomes of the regression analysis, based on the specified 

earlier hypothesis, the following conclusions can be drawn (Table 19). 

Table 19 Hypothesis check 1 

Hypothesis Result 
H2 Current environmental concern has a positive effect on climate 
change awareness 

Not supported 

H3 Belief in sustainable racing has a positive effect on climate 
change awareness 

Not supported 

 

Since current environmental concern and belief in sustainable racing had no effect on 

climate change awareness, it became necessary to remove these insignificant factors and 

run the regression analysis again. A summary of the final model is presented in Table 20. 
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With F = 59,317 and p < 0,001 (Appendix 6), the model is again significant with two 

independent factors explaining 52,2% of the variance in influenced the dependent factor. 

Table 20 Summary of the final model 

R R Square Adjusted R Square Std. Error of the Estimate 

,728 ,530 ,522 ,62725 

 Predictors: (Constant), Sustainable activities, Extreme E awareness 

Of these two predictors, Extreme E awareness makes the largest unique contribution 

(beta = 0,436, p < 0,001) followed by sustainable activities (beta = 0,411, p < 0,001) 

(Table 21). Namely, if we solely raise Extreme E awareness by one standard deviation 

(which is 1,1 Table 16), there will be a 0,436 standard deviation point increase in climate 

change awareness. The same works for sustainable activities: one standard deviation 

increase (0,83) will lead to a 0,411 standard deviation point increase in climate change 

awareness 

Table 21 Coefficients of the final model 

 Unstandardized 
Coefficients 

Standardized 
Coefficients T Sig. 

Collinearity 
Statistics 

B Std. Error Beta Tolerance VIF 

(Constant) ,321 ,185  1,731 ,000   

Extreme E 
awareness 

,358 ,063 ,436 5,719 <,001 ,771 1,297 

Sustainable 
activities 

,447 ,083 ,411 5,400 <,001 ,771 1,297 

Dependent Variable: Climate change awareness 

 

Based on these outcomes, the following stated earlier hypotheses are supported (Table 

22). 

Table 22 Hypothesis check 2 

Hypothesis Result 

H4 Extreme E awareness has a positive effect on climate change 
awareness 

Supported 

H5 Sustainable activities performed in frames of Extreme E have 
an [positive] effect on climate change awareness 

Supported 

 

The main conclusion is that Extreme E still needs to put in twice efforts to achieve the 

desired effect which is raising awareness of climate issues. This outcome can be 

attributed to the fact that Extreme E is still a young sport that has just one season 

completed, so they need to promote not only a sustainable agenda but the series itself. 

4.2 Hierarchical multiple regression 

Hierarchical multiple regression was performed to find out if the final model is still able 

to explain significant variance in the dependent factor when controlling effects for 
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individual demographics (age, nationality) and race experience. The controlled effects 

combined explain 13,3% of the total variance, while the whole model explains 56,2% 

(Table 23).  

Table 23 Change statistics 

Model R 
R 

Sq. 
Ad. R 

Sq. 

Std. Error 
of the 

Estimate 

Change Statistics 
R Sq.  

Change 
F 

Change 
df
1 

df2 
Sig. F 

Change 
1 ,397 ,157 ,133 ,84431 ,157 6,476 3 104 <,001 
2 ,763 ,583 ,562 ,59994 ,425 51,991 2 102 <,001 
1. Predictors: (Constant), racexp, nation, age 
2. Predictors: (Constant), racexp, nation, age, Sustainable activities, Extreme E awareness 

 

However, within the final model (Appendix 7), only age (p=0,008) and nation (p=0,023) 

were significant, while fans race experience (p=0,704) is not. Hence, with regard to the 

remaining hypothesis, the following conclusion can be drawn (Table 24). 

Table 24 Hypothesis check 3 

Hypothesis Result 
H1: Individual demographics and fan motorsport 
experience have an effect on climate change awareness.  

Not supported for fan motorsport experience 
Supported for individual demographics 

 

This means that there are differences within a sample in terms of final climate change 

awareness based on age and nationality of respondents. Consequently, there was a need 

to investigate differences within age and nationality groups. 

4.3 Differences between age and nationality groups  

Finally, a one-way analysis of variance, ANOVA, was performed to determine differences 

within a sample based on climate change awareness levels. The analysis was done 

through standard regression separately for fans of different ages and nationalities since 

the previous analysis indicated differences between these groups.  

4.3.1 Differences between age groups 

A one-way between-groups ANOVA was performed for each of the factors since there 

was a need to investigate different age groups. Levene’s test did not identify assumptions 

of homogeneity of variances (Appendix 8) since all p values were greater than o,05 

(Pallant, 2020). The results of ANOVA are presented in Table 25. It shows that 

significant differences in the mean scores between age groups take place only when it 

comes to climate change awareness (F = 4,167, P = 0,008). The strength of this effect 

based on eta-squared (η2) was 0,107 which Cohen classified as very close to a large effect 

(Pallant, 2020). Consequently, differences between age groups are quite large.  
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Table 25 ANOVA for different age groups 

 Sum of 
Squares 

df 
Mean 

Square 
F Sig. 

Climate 
change 
awareness 

Between Groups 9,441 3 3,147 4,167 ,008 
Within Groups 78,545 104 ,755   
Total 87,987 107    

Extreme E 
awareness 

Between Groups 7,565 3 2,522 2,141 ,100 
Within Groups 122,511 104 1,178   
Total 130,076 107    

Sustainable 
activities 

Between Groups ,853 3 ,284 ,402 ,752 
Within Groups 73,554 104 ,707   
Total 74,407 107    

Belief in 
sustainable 
racing 

Between Groups 3,298 3 1,099 1,163 ,328 
Within Groups 98,318 104 ,945   
Total 101,616 107    

Current 
environment
al concern 

Between Groups 1,326 3 ,442 ,475 ,700 
Within Groups 96,792 104 ,931   
Total 98,117 107    

To investigate the age effect, multiple regressions based on each group were run. In this 

case, all independent variables were included in the model. Model summaries are 

presented in Table 26 and the coefficients details are in Appendix 9.    

Table 26 Model summaries for different age groups 

Model R R Sq. 
Ad. R 

Sq. 
Std. Error of 
the Estimate 

R Square 
Change 

F 
Change 

df1 df2 
Sig. F 

Change 
18-25 ,887 ,786 ,752 ,45893 ,786 22,948 4 25 <,001 
26-30 ,657 ,432 ,312 ,67476 ,432 3,607 4 19 ,024 
31-40 ,683 ,467 ,404 ,56948 ,467 7,449 4 34 <,001 
41-60 ,902 ,813 ,739 ,58028 ,813 10,892 4 10 ,001 
Predictors: Belief in sustainable racing, Current environmental concern, Extreme E awareness, 
Sustainable activities 

Even though all models were significant, the highest Adjusted R Square values were in 

age groups 18-25 (75,2% of the total variance) and 41-60 (73,9%). Within the 18-25 

group, only constructs Extreme E awareness (beta = 0,445, p<0,001) and sustainable 

activities (beta = 0,503, p<0,001) were significant, while within the 41-60 group the only 

significant variable was current environmental concern (beta = 0,441, p=0,021). 

Consequently, when it comes to climate change awareness, these particular age groups 

take into account different factors. However, no one specified earlier factor was 

significant for the remaining age groups (Appendix 9).  

 

4.3.2 Differences between nationality groups 

Besides Russians (n=88), the study included other respondents from Belarus, Germany, 

Finland, Kazakhstan, and Poland (n=22) who were united in the group of others. Since 

this group is quite small including less than 30 respondents, both nationality groups had 
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to be tested for normality (Table 27) to check whether it is possible to perform ANOVA 

(Pallant, 2020). 

Table 27 Tests of Normality based on nationality of respondents 

 
Kolmogorov-Smirnov Shapiro-Wilk 

Statistic df Sig. Statistic df Sig. 
Nation ,497 108 <,001 ,473 108 <,001 

 
Unfortunately, the test of normality showed that it is impossible to run ANOVA based on 

nationalities of respondents since Sig < 0,05 which means that the null hypothesis about 

the lack of differences between two groups is rejected and the data does not come from 

a normal distribution. In other words, the group of others is very small to compare with 

the group of Russian. 
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5 SPORTS ADDRESSING CLIMATE CHANGE. IS IT A WORKING 

APPROACH?   

The chapter provides a discussion of the main findings of the analysis, its practical 

implications, specifying which aspects of the Extreme E strategy can be used more 

effectively and sheds light on areas for future research.  

5.1 Key findings and theoretical implications 

Based on the analysis, now it is possible to answer the stated earlier research questions. 

The first research question aimed at finding out what factors may influence sports fans’ 

awareness of climate change. To the best of my knowledge, there are no studies on how 

events, in particular sports events, can raise awareness of climate change. Consequently, 

due to the novelty of the phenomena studied, there were no studies that would specify 

which factors that influence sports fans’ awareness could be tested. That is why, on the 

basis of the literature related to the topic under study, four new independent factors 

(current environmental concern, belief in sustainable racing, Extreme E awareness, 

sustainable activities) and one dependent factor (climate change awareness) were built, 

which made up the following hypothesis (Table 28).  

Table 28 Hypothesis check results 

Hypothesis Result Comment 

Individual demographics and fan 
motorsport experience have an effect on 
climate change awareness.  

Partially 
supported 

Supported for individual demographics with 
the results varied significantly in age groups 
18-25 and 41-60 years old 
 
Not supported for fan motorsport experience 
not contributed to climate change awareness 

Current environmental concern has a 
positive effect on climate change 
awareness.  

Not 
supported Factors had no effect on climate change 

awareness and were removed from the model 
Belief in sustainable racing has a positive 
effect on climate change awareness.  

Not 
supported 

Extreme E awareness has a positive effect 
on climate change awareness.  

Supported 
Extreme E awareness made the largest unique 
contribution to the model followed by 
sustainable activities 

Sustainable activities performed in frames 
of Extreme E have an effect on climate 
change awareness.  

Supported 

 

The first hypothesis was partially supported. While the age effect with the highest 

Adjusted R Square (75,2% and 73,9% respectively) took place in groups 18-25 and 41-60 

years old, fan experience did not have an effect on climate change awareness at all. This 

agrees with Melgar et al.'s (2013) view that personal characteristics play a significant role 

in terms of concern when consuming environmental messages. This can be explained by 

the fact that, based on the sample as a whole, fans do not associate motorsport with 
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environmental messages, and it does not matter how many years they follow a particular 

motorsport series. Mostly individual characteristics such as current level of knowledge 

about the transmitted phenomena matter, which is supported by the analysis inside 18-

25 and 41-60 age groups. For the younger generation, only Extreme E awareness and 

sustainable activities were significant while the level of current environmental concern 

was the lowest. This means that young fans are open to environmental messages, 

psychologically ready to be engaged in discussions (Schmidt et al., 2019; CNBC, 2020) 

of social climate change, and Extreme E’s message is important to them and is perceived 

by them. They may not know much about climate change yet, but these tools are a good 

source of information because they easily visualize the effects of global warming (Chalip 

& Costa, 2005). 

 

For the 41-60 age group, the only significant variable was current environmental 

concern, which had the highest value compared to other age groups. These fans do not 

perceive or even believe in the message conveyed within the motor series but have the 

biggest concern about the environment. This may mean that, based on life experience, 

older fans are aware of the pitfalls of motorsport, which usually does not care about 

environmental issues, and may consider this activity as another greenwashing tool as in 

the case with Formula E (Robeers & Bulck, 2018). These fans do not believe that 

motorsport can be positively associated with the climate agenda, so it is necessary to 

work closely with this segment to change their minds. 

 

During the regression analysis, the second and third hypotheses were both rejected since 

only Extreme E awareness followed by sustainable activities made a statistically 

significant unique contribution to the model when looking at the sample as a whole. This 

is contrary to the assumption drawn from Orr et al.'s (2020) study that people who have 

some environmental backgrounds (current environmental concern) are more positive 

about new similar information. However, the Orr et al. (2020) approach has proven to 

be useful when it comes to hands-on experiences when people themselves participate in 

projects that aim at solving environmental challenges within sports organizations. No 

one motorsport event offers such a close and practical interaction between fans and 

sports teams, hence Orr et al.'s (2020) point of view cannot be fully questioned. 

 

Even though belief in sustainable racing did not affect climate change awareness of a 

sample as a whole, it is impossible to fully question Webster's (2016) view that 

motorsport should become more sustainable conscious to follow its environmentally 
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conscious fans. Given that addressing environmental messages in general and climate 

messages in particular is a relatively new approach (Robeers & Bulck, 2018), it still takes 

time for fans to grasp the fact that motorsport can become a carbon-neutral activity 

addressing global issues, so Extreme E may be just the second step after Formula E 

towards fundamental changes in motorsport perception. 

 

The fourth and fifth hypotheses were both supported. Answering the second research 

question, regarding the relative contribution of each of these factors, Extreme E 

awareness made the largest unique contribution (beta = 0,436, p < 0,001) followed by 

sustainable activities (beta = 0,411, p < 0,001). If we solely raise Extreme E awareness by 

one standard deviation (1,1), it will be a 0,436 standard deviation point increase in 

climate change awareness. When it comes to sustainable activities, one standard 

deviation increase (0,83) leads to a 0,411 standard deviation point increase in climate 

change awareness, meaning that Extreme E still needs to put twice efforts to gain a 

standard result. Since it has been already pointed out that these factors are relevant 

mainly to the younger generation of fans, targeted marketing communications when 

developing such messages can be considered as successful (Hine et al., 2014), but so far, 

such events cannot create a large awareness about the transmitted message (Bagdare, 

2018) due to the need to first create awareness of the event itself. 

 
Based on the outcomes of the analysis, the main theoretical contribution of the study, as 

well as the answer to the third research question Can sports events affect fans’ 

awareness of global warming? is as follows: they can when it comes to younger 

generations with little knowledge about climate change, so such events is a tipping point 

for them to change their attitude towards global warming. However, there is also a sign 

that the prevailing opinion on motorsport as an unsustainable sport is still taking over 

the Extreme E’ approach, addressing climate problems, in older age groups. 

 

Another theoretical contribution is the newly constructed model of the climate change 

dilemma presented in section 2.4, which brings together four issues related to addressing 

global warming to the public, which are: the abstractness of the issue, lack of the targeted 

communication approach to tackle it, lack of an attractive platform to communicate it, 

and lack of clearly imaginable consequences of climate change to transmit in such 

messages.  
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The final theoretical contribution is that since the phenomena being studied was new 

and there were no studies indicating which factors influencing sports fan awareness of 

climate change could be tested, new scales were constructed, which are current 

environmental concern, belief in sustainable racing, Extreme E awareness, sustainable 

activities, and climate change awareness. These scales can be used in future studies to 

identify more complex and interesting outcomes. 

 

5.2 Managerial implications 

Extreme E is already an entertaining and sustainable electrified motorsport aimed at 

raising awareness of climate change. However, the present study provides some 

additional clues on which aspects can be used more effectively. 

 

First, research has shown that while Extreme E is a good way to address the climate 

challenge, the motor series and its format are still unknown to the fan community (1.87 

out of 5). What is more, when collecting data for the survey, I was able to look at the 

comment sections for each of the posts related to Extreme E. It was noticed that the most 

frequent questions from fans were questions related to where to watch the races, that are 

being streamed in the same communities, and how fans can buy tickets to watch races 

on-cites, which is not possible as it was done to reduce the disruptive impact on the 

racing venues. Extreme E should pay more attention to the marketing aspect of the series 

itself to better communicate the agenda. The first step might be to conduct market 

research on fans to ensure they understand the series and the climate message 

transmitted within it.  

 

Second, even considered to be the most unsustainable, motorsport has the potential to 

raise awareness of climate change. While Extreme E is still a unique case in the world of 

motorsport, it is a good sign that environmental topics are possible to address and should 

be taken into account within the motorsport series. For practitioners, this means that 

other series may invest time and financial resources in addressing sustainable/climate 

innovations/agenda. Climate change and environmental issues are relevant to the fan 

community, which is why the motorsport series can incorporate actions to address these 

issues into their sustainability strategies to inspire fans by recognizing the important role 

they can play in the fight against climate change. 
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Third, although Russia was generally considered reluctant to environmental topics (Yun, 

2020), the results indicated that this may no longer be the case, as the environmental 

messages conveyed in the Russian motorsport fan community are still being perceived. 

However, there is a need for practitioners to take age differences into account. The 

younger generation of Russian fans (18-26 years old) perceives the agenda broadcast in 

the series more positively, which coincides with the mood of the youth across the world. 

(CNN, 2021).  

 

The elder generation seems to be quite skeptical due to knowledge of the pitfalls of 

motorsport, which usually does not care about environmental issues. Motorsports must 

address this by changing marketing positioning, including more practical actions such 

as partnering with climate organizations during race weekends or turning drivers into 

long-term ambassadors who not only talk about climate change and environmental 

issues, but also promote environmentally friendly technology and sustainability as F1 

world champions Nico Rosberg and Sebastian Vettel do (Baldwin, 2021; Lewin, 2021). 

 

Finally, sport, in general, may play an important role in addressing climate change. In 

the past few decades, the sport has already positively contributed to addressing major 

social issues such as racial equality and justice. Sports broadcasts have a larger audience 

than environmental films, so sports would help people understand what is happening on 

the planet. The sports community may also create a positive climate legacy by setting up 

global and local marketing campaigns in collaboration with fan communities led by 

famous athletes. But the words are not enough. Practical steps may include the use of 

sustainable materials and electric vehicles for major sports events such as the Olympic 

Games. 

 

5.3 Limitations and areas for future research 

The following points represent the pitfalls of this study which may also be considered as 

areas for future research.  

 

First of all, this study mainly focuses on studying the awareness of a small proportion of 

Russian motorsport fans due to time limitations within the master thesis process. 

Moreover, the sample was rather biased due to the overwhelming representation of men. 

These points call into question the possibility of generalizing the study to the entire 

population of Russia. Therefore, a more diverse and statistically more similar sample of 
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the population, as well as the opinions of fans of other nationalities, needs to be 

examined. 

 

Secondly, the study explores addressing climate issues only within the framework of one 

sports event, excluding other sports. Taking into account that sports have already 

succeeded as an engaging platform of addressing major social issues, such as promoting 

equal rights for men and women in tennis (Orr et al., 2020) or protesting against racism 

in the National Football League (NFL), future studies may focus on how these sports may 

cope with global warming.  

 

Third, even though all the factors constructed for the analysis were based on the 

literature review, they are still considered new since no publicly available factors that 

influence sports fans’ awareness, as well as scales that would correspond to the 

constructs of the study, were available. Future studies could test new-constructed factors 

to make sure they constitute the studied phenomena.  

 

Finally, due to time and resource constraints, within the analysis part, it was not possible 

to use methods other than those taught for the master’s students. Future studies may test 

the same constricts to reveal more complex and interesting outcomes based on advanced 

soft and analysis techniques.  

 



 59 

REFERENCES 

Abdel-Monem, T., PytlikZillig, L., Bernadt, T. & Wall, N. (2014). Climate Change 
Survey Measures: Exploring Perceived Bias and Question Interpretation. Great 
Plains Research, 24(2), 153-168. https://doi.org/10.1353/gpr.2014.0035 

AFU. (2020). Sport and climate change. Available at: 
https://uzathletics.uz/news/news_post/sport-i-izmenenie-klimata [Accessed 
26.09.2021]  

Autosport & Motorsport (n.d.). Motorsport news. VK. Available at: 
https://vk.com/world_of_speed [Accessed 08.11.2021]  

Bagdare. S. (2018). Marketing Communications for Sustainable Consumption: A 
Conceptual Framework. International Journal of Marketing and Business 
Communication, 7 (4) 2018, 45-49.  

Baldwin, A. (2021). Rosberg says motorsport can help tackle climate change. COP 26. 
Reuters. Available at: https://www.reuters.com/business/cop/rosberg-says-
motorsport-can-help-tackle-climate-change-2021-10-27/ [Accessed 24.01.2022] 

Balsiger, J., Forster, R., Mader, C., Nagel, U., Sironi, H., Wilhelm, S. & Zimmermann, 
A. B. (2017). Transformative Learning and Education for Sustainable 
Development/Transformative Learning and Education for Sustainable 
Development: Is higher education capable of promoting learning for change? 
Can transformative learning nurture spaces for innovation in education for 
sustainable development? A call to action from saguf. Gaia (Heidelberg, 
Germany), 26(4), 357. https://doi.org/10.14512/gaia.26.4.15 

Capstick, S. B. & Pidgeon, N. F. (2013). What is climate change scepticism? 
Examination of the concept using a mixed methods study of the UK public. 
Global Environmental Change, 24I. 
https://doi.org/10.1016/j.gloenvcha.2013.08.012 

Capstick, S., Hemstock, S. & Senikula, R. (2018). Perspectives of artist–practitioners on 
the communication of climate change in the Pacific. International journal of 
climate change strategies and management, 10(2), 323-339. 
https://doi.org/10.1108/IJCCSM-03-2017-0058 

Casper, J.M., Pfahl, M., & McCullough, B. (2014). Intercollegiate Sport and the 
Environment: Examining Fan Engagement Based on Athletics Department 
Sustainability Efforts. Journal of Issues in Intercollegiate Athletics, 2014, 65-91.  

Chalip, L. & Costa, C. A. (2005). Sport Event Tourism and the Destination Brand: 
Towards a General Theory. Sport in society, 8(2), 218-237. 
https://doi.org/10.1080/17430430500108579 



 60 

Chernushenko, D., Van der Kamp, A. and Stubbs, D. (2001), Sustainable Sport 
Management: Running an Environmentally, Socially, and Economically 
Responsible Organization, United Nations Environment Programme, Nairobi 

CNBС. (2020). Sports fans have higher self-esteem and are more satisfied with their 
lives (whether their teams win or lose). Available at: 
https://www.cnbc.com/2020/07/23/why-being-a-sports-fan-and-rooting-for-
a-team-is-good-for-you.html?__source=sharebar|twitter&par=sharebar 
[Accessed 29.09.2021] 

CNN. (2021). Young people rally at climate protests around the world. Available at: 
https://edition.cnn.com/world/live-news/live-updates-climate-protests-unga-
intl/h_e7140ffab3ab951fc5fa5c0d070f81e6 [Accessed 29.12.2021] 

Colorado Revised Statutes (2018). Available at: 
https://www.colorado.gov/pacific/sites/default/files/Racing%20title%2044.pdf 
[Accessed 27.12.2021] 

COP21. (n.d.). Climate change in figures. Available at: 
https://www.oecd.org/environment/cop21-climate-change-in-figures.htm 
[Accessed 07.10.2021] 

Corner, A. & Randall, A. (2011). Selling climate change? The limitations of social 
marketing as a strategy for climate change public engagement. Global 
Environmental Change-Human And Policy Dimensions, 21(3), 1005-1014. 
https://doi.org/10.1016/j.gloenvcha.2011.05.002 

Dahlén, M., & Edenius, M. (2007). When is advertising advertising? Comparing 
responses to non-traditional and traditional advertising media. Journal of 
Current Issues & Research in Advertising, 29(1), 33–42. 

David, P. & Rundle-Thiele, S. (2019). Rethinking behaviour change: A dynamic 
approach in social marketing. Journal of social marketing, 9(2), 252-268. 
https://doi.org/10.1108/JSOCM-10-2018-0113 

Dawes, J. (2008). Do data characteristics change according to the number of scale 
points used? An experiment using 5-point, 7-point and 10-point scales. 
International journal of market research, 50(1), 61-77. 
https://doi.org/10.1177/147078530805000106 

Delmas, M. A., & Burbano, V. C. (2011). The drivers of greenwashing. California 
Management Review, 54(1), 64–87 

Dingle, G. (2009). Sustaining the race: A review of literature pertaining to the 
environmental sustainability of motorsport. International Journal Of Sports 
Marketing & Sponsorship, 11(1), 80-96. https://doi.org/10.1108/IJSMS-11-01-
2009-B006 



 61 

DTF (2020). What is Formula E? Available at: https://dtf.ru/s/racing/223338-chto-
takoe-formula-e [Accessed 29.09.2021]  

Elson, J. (2021). How much does an F1 car cost? Motor Sport Magazine. Available at: 
https://www.motorsportmagazine.com/articles/single-seaters/f1/how-much-
does-an-f1-car-cost [Accessed 01.10.2021] 

Extreme E (2021). Extreme E to race in Sardinia, Italy. Available at: 
https://www.extreme-e.com/en/news/311_Extreme-E-to-race-in-Sardinia-Italy 
[Accessed 25.09.2021] 

Extreme E (n.d.). Extreme E origins. Available at: https://www.extreme-
e.com/en/history [Accessed 06.10.2021] 

Extreme E Live. (n.d.). The Official Extreme E Facebook Page. Facebook. Available at: 
https://www.facebook.com/ExtremeELive [Accessed 06.10.2021] 

Fans Against Criminalisation. (n.d.). Standing Up For Football Fans. Available at: 
http://fansagainstcriminalisation.com [Accessed 11.10.2021] 

Fans Against Violence. (n.d.). Taking back the stands. Available at: 
https://www.fansagainstviolence.org [Accessed 11.10.2021] 

FIA (2020). Activity Report. Available at: 
https://issuu.com/issufia/docs/fia_activity_report_2020_-_digital [Accessed 
01.10.2021] 

FIA WEC. (2019). Did you know? Ten facts about Le Mans! Available at: 
https://www.fiawec.com/en/news/did-you-know-ten-facts-about-le-
mans/6362 [Accessed 02.10.2021] 

Forbes. (2020a). Judge Dismisses U.S. Women’s Soccer Equal Pay Case — Here’s Why. 
Available at: https://www.forbes.com/sites/kimelsesser/2020/05/04/judge-
dismisses-us-womens-soccer-equal-pay-case---heres-why/?sh=1cc327f2728d 
[Accessed 10.10.2021] 

Forbes. (2020b). U.S. Women’s Soccer Suffers Setback In Fight For Equal Pay. 
Available at: https://www.forbes.com/sites/tomspiggle/2020/05/12/us-
womens-soccer-suffers-setback-in-fight-for-equal-pay/?sh=26eafcfb6107 
[Accessed 10.10.2021] 

Formula E (2017). Formula E helps to leave lasting legacy in Paris. Available at: 
https://www.fiaformulae.com/en/news/2017/may/formula-e-helps-to-leave-
lasting-legacy-in-paris/ [Accessed 04.10.2021] 

Formula E (n.d.a). Formula E’s sustainability programme. Available at: 
https://www.fiaformulae.com/en/discover/sustainability [Accessed 
29.09.2021] 



 62 

Formula E (n.d.b). Raising awareness of climate change. Available at: 
https://www.fiaformulae.com/en/discover/sustainability/raising-awareness 
[Accessed 26.09.2021] 

Formula E FANBOOST. (n.d.). What is FANBOOST? Available at: 
https://fanboost.fiaformulae.com/info [Accessed 01.10.2021] 

Frambach, J., Vleuten, C. v. d. & Durning, S. (2013). AM Last Page: Quality Criteria in 
Qualitative and Quantitative Research. Academic medicine, 88(4), 552. 
https://doi.org/10.1097/ACM.0b013e31828abf7f 

Fricker, R.D. Jr (2012). Sampling Methods for Web and E-mail Surveys. 
https://doi.org/10.4135/9781446263327.n32 

F1 Hospitality. (n.d.). The Formula 1 Paddock Club™. Available at: 
https://tickets.formula1.com/en/pc-paddock-club [Accessed 11.10.2021] 

Gasnut ogni (n.d.). Alexey Popov’s channel on Formula 1 and other races. Telegram. 
Available at: https://t.me/f1alexeypopov [Accessed 09.11.2021] 

Griese, K., Werner, K., & Hogg, J. (2017). Avoiding greenwashing in event marketing: 
An exploration of concepts, literature and methods. Journal of Management 
and Sustainability, 7(4), 1-15. Doi: 10.5539/jms.v7n4pl  

Gordon, R., Carrigan, M. & Hastings, G. (2011). A framework for sustainable 
marketing. Marketing Theory, 11(2), 143-163. 
https://doi.org/10.1177/1470593111403218 

Gordon, R., Carrigan, M. & Hastings, G. (2011). A framework for sustainable 
marketing. Marketing theory, 11(2), pp. 143-163. 
Doi:10.1177/1470593111403218 [Accessed 22.09.2021] 

Hair, J. F., Black, W. C., Babin, B. J. & Anderson, R. E. (2019). Multivariate data 
analysis (Eighth Edition.). Cengage. 

Halbheer, D. (2019) The Role of Marketing in Climate Change: Carbon Footprinting 
and Pricing. HEC Paris. Available at: https://shar.es/aWcAwU  

Hall, C. M. (2018). Climate change and marketing: Stranded research or a sustainable 
development? Journal of public affairs, 18(4), e1893-n/a. 
https://doi.org/10.1002/pa.1893 

Henry, N., Angus, T., Jenkins, M. & Aylett, C. (2007). Motorsport going global: The 
challenges facing the world’s motorsport industry. 
https://doi.org/10.1057/9780230593381 

Hine, D. W., Reser, J. P., Morrison, M., Phillips, W. J., Nunn, P. & Cooksey, R. (2014). 
Audience segmentation and climate change communication: Conceptual and 



 63 

methodological considerations. Wiley interdisciplinary reviews. Climate 
change, 5(4), 441-459. https://doi.org/10.1002/wcc.279 

Hine, D., Phillips, W., Cooksey, R., Reser, J., Nunn, P., Marks, A., . . . Watt, S. (2016). 
Preaching to different choirs: How to motivate dismissive, uncommitted, and 
alarmed audiences to adapt to climate change? Global Environmental Change-
Human And Policy Dimensions, 36, 1-11. 
https://doi.org/10.1016/j.gloenvcha.2015.11.002 

Hinkin, T. R. (1995). A Review of Scale Development Practices in the Study of 
Organizations. Journal of management, 21(5), 967-988. 
https://doi.org/10.1177/014920639502100509 

IPCC. 2021. Summary for Policymakers. In V. Masson-Delmotte, P. , A. Zhai, S. L. 
Pirani, C. Connors, S. Péan, N. Berger, Y. Caud, L. Chen, M. I. Goldfarb, M. 
Gomis, K. Huang, E. Leitzell, J. B. R. Lonnoy, T. K. Matthews, T. Maycock, O. 
Waterfield, R. Y. Yelekçi, and B. Zhou (Eds.), Climate Change 2021: The Physical 
Science Basis. Contribution of Working Group I to the Sixth Assessment Report 
of the Intergovernmental Panel on Climate Change Cambridge University Press 

Jayawardena, C., Pollard, A., Chort, V., Choi, C. & Kibicho, W. (2013). Trends and 
sustainability in the Canadian tourism and hospitality industry. Worldwide 
Hospitality and Tourism Themes, 5(2), 132-150. 
https://doi.org/10.1108/17554211311314164 

Kew, M. (2021). Formula E enjoys record-breaking TV figures for 2021 season. 
Motorsport.com. Available at: https://www.motorsport.com/formula-
e/news/record-breaking-tv-viewing-figures-2021-season/6680797/ [Accessed 
04.10.2021] 

Kligler-Vilenchik, N., McVeigh-Schultz, J., Weitbrecht, C. & Tokuhama, C. (2012). 
Experiencing Fan Activism: Understanding the Power of Fan Activist 
Organizations through Members’ Narratives. Transformative works and 
cultures, 10, 74. https://doi.org/10.3983/twc.2012.0322 

Kotler, P. & Zaltman, G. (1971). Social marketing: An approach to planned social 
change. Journal of marketing, 35(3), 3-12. https://doi.org/10.2307/1249783 

Kotler P, Roberto N, Lee N. Social marketing: improving the quality of life. (2nd ed.). 
Thousand Oaks, Calif.: Sage Publications; 2002. 

Kotler, P. (2011). Reinventing Marketing to Manage the Environmental 
Imperative. Journal of marketing, 75(4), 132-135. 
https://doi.org/10.1509/jmkg.75.4.132 

Leal Filho, W. (2009). Communicating climate change: Challenges ahead and action 
needed. International journal of climate change strategies and management, 
1(1), 6-18. https://doi.org/10.1108/17568690910934363 



 64 

Lewin, A. (2021). ”Climate change concerns us all, insists Vettel. F1i.com. Available at: 
https://f1i.com/news/411817-climate-change-concerns-us-all-insists-vettel.html 
[Accessed 04.10.2021] 

Lieberman, B. (2018). Climate change threatens Winter Olympics. Yale Climate 
Connections. Available at: 
https://yaleclimateconnections.org/2018/02/climate-change-threatens-winter-
olympics/ [Accessed 07.09.2021] 

M&S. (2021). Plan A Report. Available at: 
https://corporate.marksandspencer.com/msar2021/plan-a-report-2021.pdf 
[Accessed 06.10.2021] 

Maibach, E. W., Roser-Renouf, C. & Leiserowitz, A. (2008). Communication and 
Marketing As Climate Change-Intervention Assets. A Public Health 
Perspective. American journal of preventive medicine, 35(5), 488-500. 
https://doi.org/10.1016/j.amepre.2008.08.016 

Martensen, A., Gronholdt, L., Bendtsen, L. & Jensen, M. (2007). Application of a model 
for the effectiveness of event marketing. Journal Of Advertising Research, 
47(3), 283-301. https://doi.org/10.2501/S0021849907070316 

McCullough, B. P., Orr, M. & Kellison, T. (2020). Sport Ecology: Conceptualizing an 
emerging subdiscipline within sport management. Journal of sport 
management, 34(6), 509-520. https://doi.org/10.1123/jsm.2019-0294 

Melgar, Natalia & Mussio, Irene & Rossi, Maximo. (2013). Environmental Concern and 
Behavior: Do Personal Attributes Matter?. Department of Eocnomics - dECON, 
Documentos de Trabajo. 01. 

Meijers, M. H. C., Remmelswaal, P. & Wonneberger, A. (2019). Using Visual Impact 
Metaphors to Stimulate Environmentally Friendly Behavior: The Roles of 
Response Efficacy and Evaluative Persuasion Knowledge. Environmental 
communication, 13(8), 995-1008. 
https://doi.org/10.1080/17524032.2018.1544160 

Mohajan, H. K. (2020). Quantitative Research: A Successful Investigation in Natural 
and Social Sciences. Journal of economic development, environment and 
people, 9(4), 50. https://doi.org/10.26458/jedep.v9i4.679 

Moser, S. (2010). Communicating climate change: History, challenges, process and 
future directions. Wiley Interdisciplinary Reviews: Climate Change, 1(1), 31-53. 
https://doi.org/10.1002/wcc.11 

Motorsport Network (2021). Formula 1 and Motorsport Network unveil fan results of 
largest single sports survey ever conducted by Nielsen Sports. Available at: 
https://www.motorsport.com/general/news/formula-1-and-motorsport-
network-unveil-fan-results-of-largest-single-sports-survey-ever-conducted-
/6690112/ [Accessed 23.11.2021] 



 65 

Narula, S. & Desore, A. (2016). Framing green consumer behaviour research: 
Opportunities and challenges. Social Responsibility Journal, 12(1), 1-22. 
https://doi.org/10.1108/SRJ-08-2014-0112 

NPR. (2021). U.S. Soccer Is Offering The Same Contracts For Its Men’s And Women’s 
Teams. Available at: https://www.npr.org/2021/09/15/1037237343/u-s-soccer-
offers-mens-womens-teams-identical-contracts?t=1633854457516 [Accessed 
10.10.2021] 

O’Neill, S. J. & Smith, N. (2014). Climate change and visual imagery. Wiley 
interdisciplinary reviews. Climate change, 5(1), 73-87. 
https://doi.org/10.1002/wcc.24 

Orr, M., McCullough, B. P. & Pelcher, J. (2020). Leveraging sport as a venue and 
vehicle for transformative sustainability learning. International journal of 
sustainability in higher education, 21(6), pp. 1071-1086. Doi:10.1108/IJSHE-
02-2020-0074 

Pallant, J. (2020). SPSS survival manual: A step by step guide to data analysis using 
IBM SPSS (7th edition.). Allen & Unwin.  

Patton, M.Q. (2015). Qualitative research & Evaluation Methods. 3rd ed. Thousand 
Oaks: Sage Publication 

Peattie, K. & Peattie, S. (2009). Social marketing: A pathway to consumption 
reduction? Journal of business research, 62(2), 260-268. 
https://doi.org/10.1016/j.jbusres.2008.01.033  

Peattie, K., Peattie, S. & Ponting, C. (2009). Climate change: A social and commercial 
marketing communications challenge. EuroMed Journal of Business, 4(3), 270-
286. https://doi.org/10.1108/14502190910992693 

Petrenko, K. (2021). No sexism, pure mathematics. Why were there almost no female 
drivers in Formula 1? Onliner. Available at: 
https://tech.onliner.by/2021/08/25/formula-1-women [Accessed 26.12.2021] 

Pomering, A. (2017). Marketing for sustainability: Extending the conceptualisation of 
the marketing mix to drive value for individuals and society at large. 
Australasian Marketing Journal, 25(2), 157-165. 
https://doi.org/10.1016/j.ausmj.2017.04.011 

Rahman, M. K., Gazi, M. A. I., Bhuiyan, M. A., & Rahaman, M. A. (2021). Effect of 
Covid-19 pandemic on tourist travel risk and management perceptions. Plos 
one, 16(9), e0256486. 

Robeers, Timothy & Bulck, Hilde. (2018). Towards an Understanding of Side-Lining 
Environmental Sustainability in Formula E: Traditional Values and the 



 66 

Emergence of eSports. Athens Journal of Sports. 5. 331-350. 10.30958/ajspo.5-
4-7. 

Robertson. M, 2014, Sustainability: Principles and Practice, Routledge, New York. 

Saunders, S. G., Barrington, D. J. & Sridharan, S. (2015). Redefining social marketing: 
Beyond behavioural change. Journal of social marketing, 5(2), 160-168. 
https://doi.org/10.1108/JSOCM-03-2014-0021 

Saunders, M., Lewis, P. & Thornhill, A. (2016). Research methods for business students 
(7th ed.). Pearson. 

Schmidt, S.H., Frederick, E.L., Pegoraro, A. and Spencer, T.C. (2019), “An analysis of 
Colin Kaepernick, Megan Rapinoe, and the national anthem protests”, 
Communication and Sport, Vol. 7 No. 5, pp. 653-677. 

Sheppard, S. R. (2005). Landscape visualisation and climate change: The potential for 
influencing perceptions and behaviour. Environmental science & policy, 8(6), 
637-654. https://doi.org/10.1016/j.envsci.2005.08.002 

Taber, K. S. (2017). The Use of Cronbach’s Alpha When Developing and Reporting 
Research Instruments in Science Education. Research in science education 
(Australasian Science Education Research Association), 48(6), 1273-1296. 
https://doi.org/10.1007/s11165-016-9602-2 

Smith, A.C.T. and Steward, B. (2010), “The special features of sport: a critical revisit”, 
Sport Management Review, Vol. 13 No. 1, pp. 1-13. 

Spector, S. (2017). Environmental communications in New Zealand’s skiing industry: 
Building social legitimacy without addressing non-local transport. The journal 
of sport tourism, 21(3), 159-177. 
https://doi.org/10.1080/14775085.2017.1298461 

Sports. (2020a). Formula 1 lags behind electric racing in terms of environmental 
friendliness. But a way to catch up with the competition is through fuel 
innovation. Available at: 
https://www.sports.ru/tribuna/blogs/cleangames/2786882.html [Accessed 
26.09.2021] [In Russian] 

Sports (2020b). Climate change threatens big sport: soon there will be no place for the 
Olympics. Available at: 
https://www.sports.ru/tribuna/blogs/cleangames/2778309.html [Accessed 
26.09.2021] [In Russian] 

Statista. (2020). Formula One. Available at: 
https://www.statista.com/study/25545/motor-sports/ [Accessed 26.09.2021] 



 67 

Stearns, S. (2017). Exploring options for local foods campaigns. Journal of Extension, 
55(4). [Accessed on 22.09.2021] 

Swart, K., Cazorla Milla, A. and Mataruna-Dos-Santos, L.J. (2021). From the desert to 
the city: how is Dubai branding itself through sustainable sport events? 
Worldwide Hospitality and Tourism Themes. Advance online publication. 
https://doi.org/10.1108/WHATT-08-2020-0101 

Teare, M. D., Dimairo, M., Shephard, N., Hayman, A., Whitehead, A. & Walters, S. J. 
(2014). Sample size requirements to estimate key design parameters from 
external pilot randomised controlled trials: A simulation study. Trials, 15(1), 
264. https://doi.org/10.1186/1745-6215-15-264 

Time. (2019). Meet 15 Women Leading the Fight Against Climate Change. Available at: 
https://time.com/5669038/women-climate-change-leaders/ [Accessed 
07.10.2021] 

Tipping Point (n.d.). Available at: https://www.tippingpoint.org.au [Accessed 
24.09.2021] 

Tranter, P. & Lowes, M. (2009). The crucial ‘where’ of motorsport marketing: Is 
motorsport now “a race out of place”? International Journal Of Sports 
Marketing & Sponsorship, 11(1), 60-79. https://doi.org/10.1108/IJSMS-11-01-
2009-B005 

Turner, K. (2021). Turbo-hybrid F1 engines: In defence of the “quiet” beasts. 
Motorsport.com. Available at: https://www.motorsport.com/f1/news/turbo-
hybrid-f1-engines-in-defence-of-the-quiet-beasts/6043802/ [Accessed 
04.10.2021] 

UNEP. (n.d.). Climate Emergency Facts. Available at: 
https://www.unep.org/ru/issledovat-temy/izmenenie-klimata/fakty-o-
chrezvychaynoy-klimaticheskoy-situacii [Accessed 04.10.2021] 

United Nations (n.d.) Sports for Climate Action. Available at: 
https://unfccc.int/climate-action/sectoral-engagement/sports-for-climate-
action [Accessed 26.09.2021] 

USA Today. (n.d.). AP Exclusive: Climate change hits Winter Olympic preparation 
Available at: https://eu.usatoday.com/story/sports/olympics/2017/12/18/ap-
exclusive-snow-as-precious-as-gold-for-olympic-hopefuls/108712730/ 
[Accessed 26.09.2021]  

Vettel, S. (n.d.). Sustainability. Official Website of Sebastian Vettel. Available at:  
https://sebastianvettel.de/en/sustainability/ [Accessed 04.10.2021] 

Wachholz, S., Artz, N. & Chene, D. (2014). Warming to the idea: University students’ 
knowledge and attitudes about climate change. International Journal of 



 68 

Sustainability in Higher Education, 15(2), 128-141. 
https://doi.org/10.1108/IJSHE-03-2012-0025 

Wann, D. L., Hackathorn, J. & Sherman, M. R. (2017). Testing the Team Identification-
Social Psychological Health Model: Mediational Relationships Among Team 
Identification, Sport Fandom, Sense of Belonging, and Meaning in Life. Group 
dynamics, 21(2), 94-107. https://doi.org/10.1037/gdn0000066 

Webster, Robert Neil. (2016). Sustainability and Motorsport: An Examination of 
Formula E. [Dissertation] 

Weide, A. C. & Beauducel, A. (2019). Varimax rotation based on gradient projection is a 
feasible alternative to SPSS. Frontiers in psychology, 10, 645. 
https://doi.org/10.3389/fpsyg.2019.00645 

Wicker, P. (2019). The carbon footprint of active sport participants. Sport management 
review, 22(4), 513-526. https://doi.org/10.1016/j.smr.2018.07.001 

White, K., Habib, R., and Hardisty, D. (2019a). How to SHIFT Consumer Behaviours to 
be More Sustainable: A Literature Review and Guiding Framework. Journal of 
Marketing, 83(3) 22-49. 

White, K., Habib, R., and Hardisty D. (2019b). The Elusive Green Consumer. Harvard 
Business Review, July-August, 124-133. 

World Commission on Environment and Development. (1987). Our common future. 
Oxford: Oxford University Press 

Yun, J. (2020). This is the country that doubts climate science the most. Yahoo 
Finance. Available at: https://clck.ru/bKioq [Accessed 30.09.2021] 

 



 69 

APPENDIX 1 THE QUESTIONNAIRE IN ENGLISH 
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APPENDIX 2 THE QUESTIONNAIRE IN RUSSIAN 
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APPENDIX 3 POSTS WITH SURVEYS 

 
Post with the survey in VKontakte (in Russian) 

 

Post with the survey in Facebook (in English) 
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APPENDIX 4 VARIANCE EXPLAINED BY THE PRELIMINARY 
FACTOR ANALYSIS 

 
Total Variance Explained 

 
Initial Eigenvalues 

Extraction Sums of Squared 
Loadings 

Rotation Sums of Squared 
Loadings 

Total 
% of 
Var. 

Cum. % Total 
% of 
Var. 

Cum. % Total 
% of 
Var. 

Cum. % 

1 5,250 29,169 29,169 5,250 29,169 29,169 2,927 16,264 16,264 
2 1,965 10,914 40,083 1,965 10,914 40,083 2,453 13,626 29,890 
3 1,368 7,601 47,684 1,368 7,601 47,684 2,164 12,020 41,910 
4 1,206 6,699 54,383 1,206 6,699 54,383 2,139 11,884 53,793 
5 1,115 6,193 60,577 1,115 6,193 60,577 1,221 6,783 60,577 
6 ,962 5,343 65,920       
7 ,881 4,896 70,816       
8 ,804 4,466 75,282       
9 ,785 4,360 79,641       
10 ,616 3,422 83,063       
11 ,547 3,036 86,100       
12 ,511 2,840 88,940       
13 ,498 2,765 91,705       
14 ,401 2,225 93,930       
15 ,348 1,933 95,863       
16 ,323 1,794 97,657       
17 ,229 1,272 98,929       
18 ,193 1,071 100,000       

Extraction Method: Principal Component Analysis. 
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APPENDIX 5 THE FIRST REGRESSION MODEL: ANOVA 

 
ANOVA 

Model Sum of Squares df Mean Square F Sig. 

1 Regression 49,293 4 12,323 32,804 <,001 

Residual 38,694 103 ,376   

Total 87,987 107    

Dependent Variable: Climate change awareness 

Predictors: (Constant), Belief in sustainable racing, Extreme E awareness, Current environmental 
concern, Sustainable activities 
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APPENDIX 6 THE FINAL REGRESSION MODEL: ANOVA 

 
ANOVA 

Model 
Sum of 
Squares 

df Mean Square F Sig. 

1 Regression 46,676 2 23,338 59,317 <,001 
Residual 41,311 105 ,393   
Total 87,987 107    

Dependent Variable: Climate change awareness 
Predictors: (Constant), Sustainable activities, Extreme E awareness 
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APPENDIX 7 HIERARCHICAL MULTIPLE REGRESSION: RESULTS 

 
ANOVA 

Model 
Sum of 
Squares 

df Mean Square F Sig. 

1 Regression 13,849 3 4,616 6,476 <,001 
Residual 74,138 104 ,713   
Total 87,987 107    

2 Regression 51,274 5 10,255 28,492 <,001 
Residual 36,712 102 ,360   
Total 87,987 107    

Dependent Variable: Climate change awareness 
Predictors: (Constant), racexp, nation, age 
Predictors: (Constant), racexp, nation, age, Sustainable activities, Extreme E awareness 

 

 
Coefficients 

Model 
Unstandardized 

Coefficients 
Standardized 
Coefficients t Sig. 

B Std. Error Beta 
1 (Constant) 2,681 ,467  5,743 <,001 

age -,274 ,083 -,313 -3,307 ,001 
nation ,577 ,210 ,248 2,740 ,007 
racexp -,052 ,091 -,055 -,577 ,565 

2 (Constant) ,704 ,396  1,780 ,078 
age -,162 ,060 -,185 -2,696 ,008 
nation ,353 ,153 ,152 2,312 ,023 
racexp -,025 ,065 -,026 -,381 ,704 
Extreme E 
awareness 

,328 ,062 ,398 5,304 <,001 

Sustainable 
activities 

,416 ,081 ,383 5,139 <,001 

Dependent Variable: Climate change awareness 
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APPENDIX 8 TESTS OF HOMOGENEITY OF VARIANCES BASED ON 
AGE 

Tests of Homogeneity of Variances 
 Levene 

Statistic 
df1 df2 Sig. 

Climate 
change 
awareness 

Based on Mean 1,786 3 104 ,154 
Based on Median 1,289 3 104 ,282 
Based on Median and with 
adjusted df 

1,289 3 79,814 ,284 

Based on trimmed mean 1,749 3 104 ,162 
Extreme E 
awareness 

Based on Mean 1,334 3 104 ,267 
Based on Median 1,142 3 104 ,336 
Based on Median and with 
adjusted df 

1,142 3 101,356 ,336 

Based on trimmed mean 1,301 3 104 ,278 
Sustainable 
activities 

Based on Mean ,410 3 104 ,746 
Based on Median ,211 3 104 ,888 
Based on Median and with 
adjusted df 

,211 3 95,726 ,888 

Based on trimmed mean ,360 3 104 ,782 
Belief in 
sustainable 
racing 

Based on Mean 1,802 3 104 ,151 
Based on Median 1,696 3 104 ,172 
Based on Median and with 
adjusted df 

1,696 3 100,658 ,173 

Based on trimmed mean 1,716 3 104 ,168 
Current 
environment
al concern 

Based on Mean 1,189 3 104 ,318 
Based on Median 1,111 3 104 ,348 
Based on Median and with 
adjusted df 

1,111 3 99,758 ,349 

Based on trimmed mean 1,194 3 104 ,316 
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APPENDIX 9 COEFFICIENTS DETAILS OF MULTIPLE REGRESSION 
BASED ON AGE 

 
Coefficientsa,b 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 
Collinearity Statistics 

B 
Std. 

Error 
Beta 

Toleran
ce 

VIF 

18-
25 

(Constant) -,202 ,402  -,502 ,620   
Current 
environmental 
concern 

,162 ,112 ,145 1,442 ,162 ,845 1,184 

Extreme E 
awareness 

,361 ,094 ,445 3,843 <,001 ,639 1,565 

Sustainable 
activities 

,505 ,112 ,503 4,508 <,001 ,687 1,456 

Belief in 
sustainable 
racing 

,029 ,081 ,034 ,355 ,725 ,918 1,089 

a. Dependent Variable: Climate change awareness 
b. Selecting only cases for which age = 18-25 

 

 

Coefficientsa,b 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

T Sig. 
Collinearity Statistics 

B 
Std. 

Error 
Beta Tolerance VIF 

26-30 (Constant) ,594 ,578  1,028 ,317   
Current 
environmental 
concern 

,034 ,261 ,035 ,129 ,899 ,397 2,517 

Extreme E 
awareness 

,259 ,161 ,330 1,607 ,125 ,710 1,409 

Sustainable 
activities 

,050 ,315 ,046 ,160 ,875 ,369 2,708 

Belief in 
sustainable 
racing 

,328 ,155 ,410 2,118 ,048 ,800 1,250 

a. Dependent Variable: Climate change awareness 
b. Selecting only cases for which age = 26-30 
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Coefficientsa,b 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 

Collinearity 
Statistics 

B 
Std. 

Error 
Beta Tolerance VIF 

31-
40 

(Constant) ,200 ,367  ,544 ,590   
Current 
environmental 
concern 

,214 ,122 ,315 1,751 ,089 ,483 2,069 

Extreme E 
awareness 

,236 ,106 ,309 2,223 ,033 ,813 1,229 

Sustainable 
activities 

,286 ,155 ,307 1,845 ,074 ,566 1,766 

Belief in 
sustainable 
racing 

-,051 ,141 -,064 -,359 ,722 ,495 2,019 

a. Dependent Variable: Climate change awareness 
b. Selecting only cases for which age = 31-40 

 

 
Coefficientsa,b 

Model 

Unstandardized 
Coefficients 

Standardized 
Coefficients 

t Sig. 
Collinearity Statistics 

B 
Std. 

Error 
Beta Tolerance VIF 

41
-
60 

(Constant) -1,361 ,617  -2,206 ,052   
Current 
environmental 
concern 

,481 ,176 ,441 2,734 ,021 ,717 1,395 

Extreme E 
awareness 

,090 ,152 ,107 ,596 ,565 ,581 1,721 

Sustainable 
activities 

,369 ,227 ,311 1,630 ,134 ,514 1,947 

Belief in 
sustainable 
racing 

,456 ,323 ,276 1,412 ,188 ,489 2,046 

a. Dependent Variable: Climate change awareness 

b. Selecting only cases for which age = 41-60 

 

 


