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“Sport has the power to change the world.  

It has the power to inspire.  

It has the power to unit people in a way that little else does.  

It speaks to youth in a language they understand.  

Sport can create hope where once there was only despair.  

It is more powerful than government in breaking down racial barriers.  

It laughs in the face of all types of discrimination.” 

- Nelson Mandela, 2000.  
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Abstract 
Over the last decades the importance of sustainability increased due to environmental 

concerns. The critical role of organisations was recognised in the transition to more 

sustainable circumstances, which led to different approaches to include all dimensions of 

sustainability equally. One of the most used and recognised approaches is corporate 

sustainability, which helps organisations to adopt sustainability throughout the whole 

organisation. Since then, sustainability became important for the overall evaluation and thus 

the organisational reputation. To investigate the relation between sustainability and 

reputation the sport industry and in particular sport events are chosen as case(s). This is 

because of its association mainly to positive aspects, even though negative aspects and 

controversies towards sustainability occur occasionally. The following research question is 

answered during this study: 

How does the importance of sustainability topics in building a reputation differ across sport 

events and how do these topics relate to other essential topics? 

During this study corporate sustainability is used alongside with the concept of organisational 

reputation, which can be determined as the most important sustainability driver. To answer 

the research question, topic modelling is used, which is a quantitative method to analyse the 

qualitative data that is considered in this study. Out of the internal data that originates from 

sport organisations and external data from news and media organisations, different topics 

are determined. These topics are interpreted and categorised through which conclusions 

could be drawn. First of all, out of the external data no sustainability topics are determined 

which states that news and media organisations does not, or in very small numbers, publish 

about and evaluate sport events on sustainability aspects. Secondly, in the internal data 

fourteen different sustainability topics are determined. These topics are mostly focused to the 

social, and in much lesser extent, to the environmental and economic dimension of 

sustainability. Additional, the importance of sustainability topics differ between events but on 

average the most important topics for the reputation of sport events are, in order of 

importance, sport, organisation, and sustainability topics. When it comes to the relatedness 

between events it can be concluded that the sport, organisation, and sustainability topics are 

strongly related to each other. This study contributes to the understanding of the relation 

between sustainability and organisational reputation. Ultimately, this study contributes to a 

more sustainable world for this and future generations. 

Keywords: Corporate Sustainability, Reputation, Topics, Categories, Sport Organisations, 
News and Media Organisations, & Sport Events. 
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Introduction 
In the 1960’s, the first ecological concerns and fears of resource scarcity emerged. Since 

then, sustainability has become an important topic in environmental policies and research to 

describe the relation between humans and the global environment (Brown, Hanson, 

Liverman & Merideth, 1987; Baldassarre, Keskin, Diehl, Bocken & Calabretta, 2020). From 

then onwards, an increase in scholarly fields and numbers of research papers associated 

with sustainability occurred (Caradonna, 2019). The term sustainable development made its 

entry in the 1980’s with the introduction of the Brundtland report. This report, which is seen 

as a global agenda for change, is focussing on long-term environmental concerns, defining 

these concerns, and how to strategically address them. The term sustainable development is 

defined in the Brundtland report as: “meeting 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. 16).  

Even though this development strategy incorporates and recognises the economic, 

environmental, and social dimensions of sustainability, there was still a concern. To make 

real environmental progress, the social and economic dimensions have to be addressed 

more than they were at the time. To do so, industries have to be involved because of their 

relatedness to the social and economic dimension and since their activities are major 

contributors to environmental issues on a global scale (Brown et al., 1987; Wilson, 2003; 

Elkington, 2004; Gimenez, Sierra & Rondon, 2012; Sitnikov, 2013). On the other hand, 

organisations have access to the necessary resources to address these issues (Baldassarre 

et al., 2020). The essence of business involvement was also recognised by Elkington (2004), 

who created the Triple Bottom Line (TBL). This framework, which is one of the most 

recognised for companies to account for their impacts, incorporates all three dimensions as 

equal shares, which creates a balance between economic, environmental, and social issues 

(Wilson, 2003; Elkington, 2004; Slaper & Hall, 2011; Gimenez et al., 2012). Even with the 

introduction of the TBL, it was not sure how to integrate sustainable development into 

organisations. Besides the appearance of this question, the concept of corporate 

sustainability was introduced and became widespread in the business world (Montiel & 

Delgado-Ceballos, 2014). This concept describes that, to successfully integrate sustainable 

development, it has to be adopted in all levels of the organisation and mostly requires 

cultural changes (Linnenluecke & Griffiths, 2010; Lozano, 2013; Baumgartner, 2013; Engert, 

Rauter & Baumgartner, 2016). Moreover, for successful integration it is essential to consider 

internal and external stakeholders, who are affected, can affect, and contribute to this 

integration (Epstein & Roy, 2001; Howard-Grenville, 2006; Linnenluecke & Griffiths, 2010).  

Since the introduction of corporate sustainability, this concept became important for the 

overall evaluation of organisations and thus influences an organisation’s reputation. In these 

studies, an organisation’s reputation is based on their identity and image (Barnett, Jermier & 

Lafferty, 2000; Chun, 2005). An organisation’s identity is constructed of what it says and 

states about itself towards their external environment (Wartick, 2002; Chun, 2005). Contrary 

to identity, the image is based on how the external stakeholders see and evaluate an 

organisation (Wartick, 2002). The incorporation of corporate sustainability in organisational 

evaluation introduced a shift from a situation in which some aspects were irrelevant, and in 

most cases even invisible (for instance carbon emissions and working conditions), to a 

situation where these aspects were critical, became publicly visible, and were evaluated 

(Gehman, 2012). While, on the one hand, the image of an organisation gets influenced by 
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this shift as external stakeholders adopt new evaluation criteria, on the other hand, 

organisations want to create legitimacy by adjusting their identity based on these criteria. So, 

this shift influences both the identity and image of an organisation and thus affects their 

overall reputation. Even though this change in evaluation is noticed in all industries, there is a 

lot of variety between them. This variety and inequality in focus on sustainability elements 

and external pressure are identified among industries but also between different 

organisations inside of specific industries (Epstein & Roy, 2001).  

One of the industries that mostly possess a positive reputation, is the sport industry, which is 

for instance associated with health, exercising, uniting people, and entertainment (Morin, 

2019). However, from its origin, this industry has been adopting and speaking out about 

waves of change, such as equality and political issues in both positive and negative ways, 

around the world (McCullough, Pfahl & Nguyen, 2015). This adoption also applies to the 

rising wave of environmental concerns, which catalyses the shift in evaluation in the sport 

industry and brought to light negative aspects such as carbon emissions, human rights 

violation, and depletion of natural resources (Dolles & Söderman, 2010). These negative 

aspects create external pressure and influence the image and indirectly the reputation and 

legitimacy of the industry. Still, the sport industry is fast growing and has a strong position 

globally, which is strengthened by its close relatedness to other industries such as tourism, 

construction, and leisure industry (Kearney, 2014; Statista, 2020; UWI, nd). Nevertheless, 

these negative aspects can be a concern for the sport industry. Especially because 

reputation is one of the key aspects in the sport industry to ensure revenue streams and 

relations with fans and sponsors, among others (Bauer, Sauer & Schmitt, 2005). 

Sport events are one of the largest contributors to the success of the industry and represent 

the cyclical element in the sport industry because of their appearance every one to four years 

(Kearney, 2014). Sport events, which can be seen as global media events, gather a lot of 

attention, publicity, and audience, which gives them a podium to present their identity and 

create legitimacy (Flemming, Lünich, Marcinkowski & Starke, 2016). Contrary, this podium 

can damage their image through negative external evaluations. Also, events, including sport 

events, are generally defined as transitory and limited in time, which opposes the definition of 

sustainability (Getz, 1990; Stiernstrand, 1995; Raj & Musgrave, 2010). The opposing nature 

and negative aspects regarding sustainability are contrasting towards the in general positive 

aspects of health and social dimensions related to sport events. Because of this challenging 

and to some extent contradictory relation between sustainability and sport events, this study 

focuses on the influence of sustainability on the reputation of these events and possible 

variety across them. The following research question is answered in this study: 

How does the importance of sustainability topics in building a reputation differ across sport 

events and how do these topics relate to other essential topics? 

The importance of sustainability within the context of sport events is also recognised by 

researchers, who have been focussing on this for the last decades. This was mainly done by 

assessing and evaluating one or multiple dimensions of corporate sustainability per event or 

by a comparison between multiple events (Chalip, 2006; Collins & Flynn, 2008; Dolles & 

Söderman, 2010). These studies examine how sport events are addressing these 

dimensions and how they incorporate them throughout an event (Chalip, 2006; Collins & 

Flynn, 2008). Besides that, they show the negative impact or contributions of the sport 

events on these dimensions (Dolles & Söderman, 2010), including the impact of non-mega 
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sport events (Chalip, 2006). What has not been investigated is the influence of including 

sustainability topics in the organisational evaluation on the reputation of sport events (Chalip, 

2006; Collins & Flynn, 2008; Dolles & Söderman, 2010). This study focuses on four aspects, 

namely the identification of topics in internal and external communication, determining 

(mis)matches between them, finding relations among them, and comparing them between 

the selected cases. First of all, the topics that are considered internally and externally and 

thus are included in the identity and image of sport events are identified. From these 

identified topics, matches, as well as mismatches, will be determined between the identity 

(internal) and image (external). Besides that, relations between topics, in particular 

sustainability topics, and other topics are determined.  Subsequently, these (mis)matches 

and relations will be compared between the selected sport events. These aspects determine 

the influence of sustainability on the overall reputation and possible difference in, for 

instance, the urge to implement corporate sustainability.  

This study attempts to extend the already existing body of knowledge about sustainability in 

combination with the sport industry and in particular sport events. Even though a lot of 

aspects are already researched, there is still a research gap when it comes to the influence 

of sustainability on the reputation of sport events. The objective of this study is to create a 

better understanding of the influence of internal and external processes and factors on the 

most important driver for sustainability, which is organisational reputation (Lozano & von 

Haartman, 2017). On the one hand, this attempts to fill the research gap in the literature on 

sport events specifically, and on the other hand extends and contributes to the literature on 

reputation building in terms of sustainability in general. In this way, this study contributes to 

the general understanding of how the concept of organisational reputation in today’s society 

is affected by sustainability.  

Corporate sustainability is one of the most essential elements for the transition towards more 

sustainable circumstances. Because of this, the sport industry should not be exempt when it 

comes to this transition and implementing sustainability. By determining the role of 

sustainability in reputation building of sport events, this study helps to understand how this 

reputation functions as a sustainability driver for organisations in the sport sector. In the light 

of recent controversies around the UEFA Euro 2020 and FIFA World Cup Qatar 2022 in 

terms of sustainability (among others, discrimination, human rights violation, and working 

conditions), this research could contribute by illuminating the possible role of sustainability on 

reputation building of sport events and in this industry. Besides industry specific implications, 

a better understanding of the role of organisational reputations in corporate sustainability 

could contribute to the transition to a more sustainable word.  

This study is structured as follows; first of all, there is a theory section that includes all 

relevant concepts and theories used in this study. Followed by a case description in which 

the theory is applied to the sport industry and the cases are selected. After that, the 

methodology section describes the research strategy alongside the research design, case 

description, and data sampling and collection. This data is used in the data analysis which is 

part of the methodology. After the data analysis, the results section analyses the gathered 

results. This results section includes a general overview of results followed by an in-depth 

description per sport event and a comparison between them. The discussion and conclusion 

are presented in the final two chapters. 
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Theoretical Framework 
In this section, the relevant background theory and concepts are described. Starting with the 

concept of corporate sustainability, followed by the drivers for sustainability. Afterwards, 

there is an elaboration on the concept of reputation, which is considered as the main concept 

of this study. The section ends with a description of the concept of topics, which is used for 

the data analysis. 

Corporate Sustainability 
With the publication of ‘Our Common Future’ by the WCED in 1987, the term sustainable 

development became increasingly important and popular (Montiel & Delgado-Ceballos, 

2014). Sustainable development is a concept used to meet the needs of the present and 

ensure that future generations can meet theirs. The concept includes and balances three 

different dimensions which are the environmental, social, and economic dimensions 

(Linnenluecke & Griffiths, 2010; DISD, 2018). Driven by these dimensions, the business 

environment is rapidly changing and the need to incorporate organisations in the concept of 

sustainability increased (Engert et al., 2016). For organisations the challenge was not 

whether to implement sustainability but how, because of difficulties of improving social and 

environmental aspects as well as achieving the organisational objectives and profits (Epstein 

& Roy, 2001; Linnenluecke & Griffiths, 2010).  

Corporate sustainability, based on sustainable development, was introduced and became 

widespread to include organisations in the transition to more sustainable circumstances and 

help them implement sustainability practices (Montiel, 2008; Montiel & Delgado-Ceballos, 

2014). Even though there is no consensus on the definition of corporate sustainability, one of 

the most used and recognised ones is by Dyllick and Hockerts (2002, p. 13): “meeting the 

needs of a firm’s direct and indirect stakeholders […], without compromising its ability to 

meet the needs of future stakeholders as well’. Corporate sustainability entails all dimensions 

of sustainable development by considering an organisation’s needs and prosperity, while 

protecting and sustaining human and natural resources in the present and future 

(Baumgartner & Ebner, 2010; Engert et al., 2016). 

Although the number of organisations that incorporate corporate sustainability increases, 

many are still struggling with integration, because of a lack of clarity on how to implement it 

and shortage of priority (Galbreath, 2009; Linnenluecke & Griffiths, 2010; Hahn, 2012; Engert 

et al., 2016). One of the main reasons for this is that primary drivers to adopt the concept 

were external of the organisation. These external drivers consist of, for instance, 

environmental regulation, pressure from society, and standards set by governments. 

However, the importance of the inside (internal stakeholders) of the organisation was 

neglected (Howard-Grenville, 2006; Linnenluecke & Griffiths, 2010). Recent studies have 

shown the importance of these internal factors such as firm loyalty, workplace satisfaction 

and top management support for implementing sustainability (Linnenluecke & Griffiths, 

2010). Because of the importance of corporate sustainability towards external as well as 

internal factors the concept became more alluring to implement. It is essential for 

organisations to take in consideration their total environment, which includes external and 

internal factors and stakeholders, to successfully implement corporate sustainability. 

Drivers for Sustainability 
The number of organisations discussing and increasing corporate sustainability practices is 

increasing. Additionally, the motives to do so are identified. From a system thinking 
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approach, the importance of internal and external factors are also recognised. Because of 

the interaction between organisations and their environment, organisations could best be 

understood as semi-open systems. In these semi-open systems resources enter, exit, and 

stay in the system, meaning that an organisation is influenced from the inside, by the outside, 

and interaction between inside and outside (Lozano, 2012; Lozano, 2013). The influence 

from the inside and outside is the reason why organisations change to secure their long-term 

survival. Where anticipating to change represents an opportunity, can companies that fail to 

respond to change be side-lined and encounter economic losses (Collins & Porras, 2002). 

The drivers to change towards a more sustainable state come from the organisations’ 

stakeholders (Crittenden, Crittenden, Ferrel, Ferrel & Pinney, 2010). These stakeholders can 

be, just like factors, internal as well as external (Lozano, 2013). Internal stakeholders are part 

of the organisation and include, for instance, employees, shareholders, and financial 

institutions. External stakeholders for example include NGOs, suppliers, customers, media, 

among others (Marques, Bernardo, Presas & Simon, 2019; Minning, 2020). 

Internal and external stakeholders create sustainability drivers which are catalysing the 

change of an organisation from their status quo to a more sustainable state. During the last 

decades, there has been a lot of research concerning these sustainability drivers (Bansal & 

Roth, 2000; Lozano, 2013). Several authors focused on these drivers with either an external 

or internal perspective, considering only internal or external drivers (Lozano, 2013). Internal 

drivers are drivers that deal with all processes and stakeholders inside of the organisation. 

These internal drivers can vary from the top to the bottom of the organisation and include 

aspects such as leadership, employees, productivity, quality, and processes. These types of 

drivers tend to be more proactive for the integration of corporate sustainability practices 

(Lozano, 2013). On the other hand, external drivers are seen as reactive drivers since the 

organisation reacts to their environment which always puts them one step behind (DeSimone 

& Popoff, 2000). This environment includes all the external stakeholders and aspects outside 

of the organisation. Even though these drives are seen as reactive, external drivers are 

considered as the ones which played an important role in the driving of corporate 

sustainability (DeSimone & Popoff, 2000; Lozano, 2013).  

As already described, organisations are semi-open systems operating in an interconnected 

system. This means that every organisation has to deal with internal as well as external 

drivers for sustainability. Besides, there is an interaction between internal and external 

stakeholders which creates a new category where drivers of both types are connecting. 

These drivers can offer a more in-depth understanding of the interconnectedness and are 

called connecting drivers (Lozano, 2013).  

 

Figure 1: Categorisation of sustainability drivers. 
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These connecting drivers are drivers that are important for the internal and external 

stakeholders. Due to this importance and involvement of both types of stakeholders, these 

shared drivers are creating the base of implementing corporate sustainability (Lozano, 2013). 

The most important drivers for sustainability are reputation (Lozano & von Haartman, 2017) 

and legitimacy (Bansal & Roth, 2000). First of all, reputation is considered as the most 

important driver for sustainability by companies in a study by Lozano and von Haartman 

(2017). The importance of reputation is caused by its strong correlation with stakeholder 

pressure, regulations and policies, and economic indicators such as market share and profit 

(Taghian, 2012; Lozano & von Haartman, 2017). Reputation is categorised as a connection 

driver which means that this is influenced by external and internal stakeholders (Lozano & 

von Haartman, 2017). In another study by Bansal and Roth (2000) legitimacy is considered 

as one of the most important and most frequently mentioned drivers for sustainability by 

organisations. Legitimacy is seen as important since it is related to sustainability, long term 

survival, and license to operate of an organisation. Legitimacy refers to the minimum 

requirements and standards that are set by the external environment for an organisation to 

operate and avoid fines, penalties, bad publicity, among others (Bansal & Roth, 2000; King & 

Whetten, 2008). Because of this, legitimacy can also be considered as a connecting driver 

since it includes internal and external aspects (Bansal & Roth, 2000).  

In both strands of studies, the most important driver tends to be a connecting driver which 

again describes the importance of the internal as well as the external environment and 

stakeholders of an organisation. Because legitimacy is associated with the minimum 

standards of an organisation this study will focus on reputation. Reputation is associated with 

the ideal standards of an organisation and is one of the most valued organisational assets 

(Gibson, Gonzales & Gastanon, 2006; King & Whetten, 2008). 

Reputation 
Reputation is arguably the single most valued intangible organisational asset and has a 

positive and linear relationship with the organisation’s success (Vogler, Schranz & 

Eisenegger, 2016). A positive reputation fosters success and contrariwise a negative one 

damages and could possibly destroy an organisation (Gibson et al, 2006). Reputation 

indicates a judgement over time about the organisation’s attributes by stakeholders. This 

judgement will influence the willingness to provide or withhold support to the organisation 

(Gray & Balmer, 1998). The concept of reputation can be defined as: “the perception of an 

organisation which is built up over a period of time and which focuses on what it does and 

how it behaves” (Balmer, 1998, p. 10). Different topics contribute and influence, strongly or to 

a lesser extent, the reputation of an organisation. These topics and influence vary globally 

but also between industries and even organisations. On a global average, the most important 

topics are; quality of products or services, quality of employees, and quality of customer 

services followed closely by others (Weber Shandwick, 2020; Cutting Edge, 2020). 

Reputation is built on two separate concepts namely the image and identity of an 

organisation (Gotsi & Wilson, 2001; Wartick, 2002; Chun, 2005; Barnett et al., 2006). 
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Figure 2: Reputation and underlying concepts. 

The identity relates to the activities of internal stakeholders and consists of the status and 

uniqueness of an organisation (Wartick, 2002). This status and uniqueness contains the 

organisation’s strategy, culture, symbols, activities, among others (Grey & Balmer, 1998). 

The identity of the company comprises what it says and states about itself (Chun, 2005). 

Statements of organisations about themselves are considered correct and legitimate in this 

study. When an organisation is not legitimate in what they say and state about themselves it 

can be seen as corporate fraud (Wells, 2017) or, when it comes to corporate sustainability, 

as greenwashing (Siano, Vollero, Conte & Amabile, 2017; Kurpierz & Smith, 2020). The most 

common and influential way of spreading the identity is by communication to the 

stakeholders. In this way an organisation can communicate about, in their opinion, important 

topics possibly including sustainability topics. When the identity is communicated to external 

stakeholders it can influence the image of the organisation and thus the reputation. Because 

of this, communication towards externals can be seen as the link between identity and image 

and the way for an organisation to shape and influence their environment and stakeholders 

(Gray & Balmer, 1998; Vogler et al., 2016). These stakeholders can be influenced through 

different ways by an organisation. So, to gather a representative overview of what an 

organisation states about itself, it is important to include as many communications methods 

as possible, including for instance published reports and website articles (Gray & Balmer, 

1998; Eberle, Berens & Li, 2013). 

Corporate image is the mental picture that the audience has of an organisation. This is what 

comes up when they, for instance, see or hear the organisation’s name or logo (Gray & 

Balmer, 1998). Opposite to identity, the image is related to the external stakeholders 

(Wartick, 2002). Since organisations can influence and are being influenced by their 

environment it is important to know how there is talked about it publicly (Vogler et al., 2016). 

Almost all stakeholders are influenced by news and media since this is one of the primary 

ways they learn and get informed about an organisation (Einwiller, Carroll & Korn, 2010; 

Vogler et al., 2016). Because of this, news and media organisations have a big influence on 

the topics that are highlighted, discussed, and are being emphasized regarding the 

evaluation of an organisation. Generally, the media creates more damage to the image than 

it creates enhancement (Einwiller et al., 2010). The importance and influence of the media on 

the image is also assured by organisations itself. This can be seen because most 

organisations have a media strategy, public relations department or a manager handling 

media affairs (Einwiller et al., 2010). So, for this study news and media organisations, 

including news articles and reports, are considered as the main influencer of the image of an 

organisation. 
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Topics in Reputation Building 
Originally, organisations are classified and related to others based on their ‘blueprint’ which 

includes aspects as the formal structure, patterns of activities, and the normative order 

(Hannan & Freeman, 1977). Insights by prior research are that the evaluation and 

classification is based on cognitive categories of individuals. These cognitive categories are 

categories based on acquired knowledge, thoughts, experiences, and senses build through 

time (Deephouse & Carter, 2005; Fischer & Reuber, 2007). Different classes of 

organisations, in which organisations are combined on similarity of their core features, are 

established based on these cognitive categories. In this way, individuals are able to 

understand which organisations are comparable and which are disparate. The other way 

around the same occurs, where organisations use stereotypical topics that are shared with 

other organisations whom they perceive to be related to, to identify and communicate about 

themselves (Fiol & Romanelli, 2012). Due to this stereotyping by organisations itself, it is 

even more likely that individuals classify organisations with related organisations in the same 

class. 

Identical to the classification of organisations, the reputation of organisations is based on 

cognitive categories. As already stated, reputation is an evaluation of the organisation over 

time by stakeholders (Gray & Balmer, 1998). Prior research states that the most common 

way of judging organisations by stakeholders is, similar to the classification, through 

associating them with pre-existing knowledge and cognitive categories (Fiske & Neuberg, 

1990; Aldrich & Fiol, 1994; Gregan-Paxton & John, 1997; Bargh, 1999). This helps to form 

first impressions that typically does not adjust until these individuals have more or different 

information (Bargh, 1999; Fischer & Reuber, 2007). Due to this, these cognitive categories 

are important in the process of building an organisational reputation. The category or 

categories stakeholders associate with an organisation depends on the characteristics of the 

organisation and organisations that are in the same class. Because of this, the categories 

that are used to evaluate an organisation can be seen as some sort of stereotyping 

(Deephouse & Carter, 2005; Fischer & Reuber, 2007). Sport events are for instance 

classified through stereotyping aspects such as: tournament, championship, health, 

entertainment, matches, supporters, sponsors, sports, and athletes.  

Even though the categories on which an organisation is judged differ for every organisation, 

over the past several decades, sustainability became an increasingly important category for 

the evaluation and thus reputation of all organisations (Gehman, 2012). The categories 

associated with an organisation can be seen as a cluster of different topics and contrary 

these accessory topics suggest a particular label for the overarching category (Fischer & 

Reuber, 2007). Topics can be seen as the constituents of a category and are used to make 

a, more explicit, judgement of an organisation and compare it to other organisations 

(Deephouse & Carter, 2005). This comparison between organisations is important to create a 

benchmark and build a legitimate organisational reputation. So, it can be stated that 

organisational reputation is built out of categories that consists underlying topics (Deephouse 

& Carter, 2005; Fischer & Reuber, 2007). 
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Case Description 
The sport industry and in particular sport events are used as case(s) for this study. The sport 

industry is one of the most influential and fast-growing industries in the world and consists of 

three main segments (Kearney, 2014). These segments are: sport performance, sport 

production, and sport promotion (Pitts, Fielding & Miller, 1994). With these three segments, 

the sport industry has a value of over €350 billion in 2020 and is still growing. Besides that, it 

has a strong global position, due to its close relatedness to other industries such as tourism 

and construction (UWI, nd). One of the major contributors to the success and growth of the 

sport industry are the events of different sports, with an occurrence that can vary from weekly 

events to events that occur once every four years (Kearney, 2014). The growth results from 

aspects as rapid urbanisation, growth in emerging economies, rising sponsorships, 

emergence of different channels to capture viewership, among others. Even though the sport 

industry grew a lot in recent years, there are also aspects that negatively influence this 

growth such as the COVID-19 pandemic, doping scandals, and sustainability related 

concerns (The Business Research Company, 2021). 

Since the beginning, the sport industry has been influenced and adopted waves of change, 

both negative and positive, around the world. This started in the early twentieth century with 

social issues such as discrimination, gender inequality, and social injustice. The 

discrimination and social injustice issues started a wave in the sport industry, beginning with 

statements about this by Jesse Owens at the Olympics in Berlin of 1936. This was followed 

by Jackie Robinson by breaking the racial barriers in the Major League Baseball. Alongside 

the wave against discrimination and social injustice, the equality wave for women started to 

increase throughout the sport industry. This was strengthened by individuals such as Sybil 

Bauer (first woman to break a men’s record in swimming) and Babe Didrikson Zaharias 

(Olympian on multiple sport disciplines) and created inclusion of women into the sport 

(McCullough et al., 2015). The same occurred when environmental concerns increased. 

Especially because all types of sport have an impact on the environment, the need to 

examine these impacts became urgent (Trendafilova et al., 2014; McCullough et al., 2015; 

McCullough, Orr & Watanabe, 2020). Even though some athletes make statements about 

and take action on environmental concerns, the majority comes from the organisations in the 

sport industry (World Athletics, 2019). 

With the introduction of corporate sustainability, the integration of all dimensions of 

sustainability in the sport industry, and sport events in particular, became more 

straightforward. Due to this, all three dimensions of corporate sustainability are adopted more 

regularly by sport events (Sheth & Babiak, 2009). Besides that, this adoption accelerated due 

to stakeholders creating internal and external pressure on sport organisations (Trendafilova, 

Babiak & Heinze, 2013). The 1994 Winter Olympics in Lillehammer became the first sport 

event which addressed environmental aspects by initiating more than twenty sustainable 

projects to ensure its environmental friendliness. Since then, environmental aspects are 

adopted more often by the sport events. This is done through reducing their ecological 

footprint and raising environmental awareness (Trendafilova et al., 2014). This ecological 

footprint differs between sport events and includes aspects such as pollution, building 

facilities (stadiums, Olympic park, fan zones, among others), and emission of traveling by 

athletes and fans. When it comes to addressing these practices, sport organisations begin 

with highly visible and easily implemented sustainability practices such as recycling 

programs and community focused events (McCullough & Kellison, 2016). Nowadays, a lot of 
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organisations have their own sustainability strategy including the practices that, in their 

opinion, are most important and have the most impact. For instance the FIFA is shifting 

towards sustainable or more sustainable stadiums and the Tour de France is committing to 

the protection of different natural habitats along the route (Le Tour de France, 2020; FIFA, 

2021). Even the host election of events is influenced by sustainability practices. The Summer 

Olympics were hosted by Rio de Janeiro due to the reduced environmental impact, since the 

sport facilities were already existing, form other sport events, and only had to be renovated. 

Additional, they made commitments in their bid to subjects such as improving water and air 

quality, waste management, soil protection, and deforestation, among others (Boykoff & 

Mascarenhas, 2016; Trendafilova, Graham & Bemiller, 2017). In this way, sport 

organisations are using their unique resources, mass media distribution, social interaction, 

and communication power to create more awareness about sustainability related aspects 

and reduce their impact (Smith & Westerbeek, 2007; McCullough et al., 2020). Even though, 

it appears that their main focus is on aspects that are included in the social dimension of 

corporate sustainability and thus are less likely to focus on the economic and environmental 

dimension. Aspects that are mainly covered have primary focus on education, health and 

wellbeing, communities, and youth (Sheth & Babiak, 2009). Examples of the inclusion of the 

social dimension are campaigns like #WeRaceAsOne of the Formula 1 and the 250 million 

commitment of the NFL to combat systemic racism, discrimination and inequality (Battista, 

2020; Formula 1, 2020). When it comes to the different sustainability practices, it can be 

stated that the lesser majority of organisations is communicating about them. But when they 

do, most of the communication exists within website articles, blogs, newspapers, among 

others (Mallen, Stevens, Adams & McRoberts, 2010). Even though it is rare, it has to be 

noted that some sport organisations do report specifically about sustainability practices. 

When it comes to these reports, they offer inconsistent measures and formats, ad hoc 

assessment tools, narrow scopes, and are not comparable between organisations (Mallen et 

al., 2010; McCullough et al., 2015; McCullough et al., 2020). Despite this poor reporting, the 

adoption of sustainability practices benefits the strategic position, image, legitimacy, and 

economic objectives of the sport organisation and thus can be seen as tremendously 

important (Seth & Babiak, 2009; Trendafilova et al., 2013; McCullough et al., 2020). 

Alongside the adoption of sustainability practices by the organisations itself, sport events 

have been researched and evaluated on a variety of aspects such as impact on the 

environment, quality of life for host city residents, social aspects, image of host country, 

national economic, among others (Burgan & Mules, 1992; Collins & Flynn, 2008; Preuss & 

Alfs, 2011; Knott, Swart & Visser, 2015). Besides that, news and media organisations, which 

are considered as the most important external stakeholder due to their influence on the 

image and thus reputation of sport organisations, publish about and evaluate sport events on 

these practices. These publications can reach from positive to negative and includes all 

dimensions of sustainability. For instance some publish, in a positive way, about all the 

sustainability practices of the FIFA World Cup in Qatar including, among others, sustainable 

stadiums and the saving of water (Sustainability Knowledge Group, 2020; Diario AS, 2021; 

Goal.com, 2021). Where others criticise this event by stating that most aspects are 

questionable or even false promises (BBC News, 2015; MINIWIZ, 2020). Besides that, some 

media criticised sport events, such as the Summer Olympics 2016 by publish about the 

Olympic park in Rio de Janeiro, which should have a function after the event, but nowadays 

is abandoned. Alongside, most aspects to which was committed such as improving water 

quality, did not hold stand after the event (BBC News, 2020). Even though, news and media 
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organisations are mainly focused on their own economic objectives during a sport event. 

Since they are heavily dependent on the number of viewers on their publications for 

revenues and advertising, they mainly publish about the interests of these viewers. These 

publications are mainly about the sport event itself but can include for instance scandals, 

other negative headlines, or sustainability. So, the subject of the publications of media and 

news organisations strongly depends on the interest of the audience, possibly neglecting 

unpopular aspects and subjects (Flemming et al., 2016). Besides that, media and news 

organisations are used to improve for instance the hosts’ image and economic benefits. This 

is done by the concept of signalling in which governments and local authorities state positive 

aspects on which media and news organisations must make publications. In this way the 

media and news organisations contribute to a more positive, focussed on specific topic, and 

less objective body of information about these events (Preuss & Alfs, 2011). It can be 

concluded that, even though some publish about sustainability practices regarding sport 

events, their publications are in more or lesser extent influenced by multiple factors and 

sometimes subjects are even neglected (Preuss & Alfs, 2011; Flemming et al., 2016). 

Case Selection 
To select the cases, which are investigated during this study, a non-probability sampling 

method is used. Due to the use of non-probability sampling, not all cases have an equal 

chance to be selected. The non-probability sampling method that is used is purposive 

sampling. Additional criterion sampling is used to, based on different criteria, select only 

cases that are relevant to the research question (Bryman, 2016). The case selection is based 

on two criteria, namely the number of views of the event and the time between occurrences 

of the event. The number of views of the event is considered as most important since it 

represents the visibility of the event and the accompanied media attention. This media 

attention is necessary because of its importance in building an image and thus to answer the 

research question. The other criterion is used to select cases based on their difference in 

interval between occurrence (Bryman, 2016). This could possibly lead to considerable 

differences in characteristics between cases, out of which conclusions can be drawn to 

answer the research question. Based on these criteria, even though there is no consensus 

on exact numbers of viewers, four exemplifying cases are selected that are visualised in 

figure 4 (BBC News, 2014; Chase, 2018; Baker, 2020; Pledge Sports, 2020; Total Sportek, 

2020). Firstly, the Summer Olympics and the FIFA World Cup, with an occurrence once 

every four years, are selected. These cases can be seen as little representative for once in 

four year events and thus are identified as extreme cases when it comes to size, audience, 

and possibly sustainability (Gerring, 2009; Bryman, 2016). The location where these cases 

take place changes every occurrence, this involves the building of new facilities, and 

infrastructure, among others (Kim, Gursoy & Lee, 2006; Americas Quarterly, 2012; Maenning 

& Zimbalist, 2012). Considering this, it is more likely that there will be more focus on 

sustainability due to their enormous environmental impacts. The other selected cases can be 

identified as extreme cases for the yearly events (Gerring, 2009; Bryman, 2016). The Tour 

de France and Wimbledon are selected because of the number of views and occurrence 

once a year. With their appearance in the same location or country these events will possibly 

experience less focus on sustainability due to their assumable lower environmental impact 

and possibly focus on other sustainability aspects.  

Due to the use of the selected criteria and extreme cases, the selected cases can help to 

understand the importance of sustainability on organisational reputation and why there are 

differences between sport events. Especially because of the variation in characteristics such 
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as location and size between the yearly event and events with an occurrence once every four 

year, differences are more likely. Due to the difference in characteristics, the cases help 

assessing both aspects of the research question. Besides, by selecting two yearly events 

and two events with an occurrence once every four years, there is a legitimate representation 

of the time cycles of sport events (Bryman, 2016). To ensure similar circumstances the cases 

that are investigated are from 2018, except for the Summer Olympics. Because of dissimilar 

cycles, the last event of the Summer Olympics is chosen which took place in 2016. 

 

Figure 3: Logos of the selected sport events. 
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Methodology 
This section describes the chosen research strategy, the research design, and research 

process. Afterwards, there is an elaboration on the data that is required to answer the 

research question, how this data is collected, and how it is analysed. The outcome of the 

analysis of the collected data are the results of this study. 

Research Design 
To answer the research question of this study a quantitative research strategy is used. This 

study focuses on qualitative data, which can be identified as non-numerical data or words 

(Bryman, 2016). Even though the focus is on qualitative data a quantitative method is used 

which includes a very limited number of qualitative analysing aspects. Topic modelling is 

used as analysis method, which is a quantitative research method to analyse qualitative 

data. This method will be further described in the data analysis section. 

Where a case study focuses on providing an in-depth examination of one single case, the 

multi-case study focuses on multiple cases and consists a comparative part. This study 

specifically focuses on the concept of reputation, on which a case study can provide an in-

depth examination of this concept (Bryman, 2016). By using a multi-case study this in-depth 

examination can be done for multiple sport events and additionally a comparison between 

them can be performed (Bryman, 2016). Besides that, concepts that are relevant to emerging 

and already existing theories are suggested (Crowe et al., 2011; Bryman, 2016). Especially 

because the influence of sustainability on the reputation of sport events has not been 

explored, the first objective of this study is to establish a situation in which a theory can be 

built and verified. Additional, the variety in influence and relationship between different topics 

is identified and compared between the selected sport events. Besides the multi-case study 

will help to contribute to existing literature which is the second objective of this study. Lastly, 

there are time and resources constraints, nevertheless this research design should keep the 

research manageable, concrete, and relevant (Bryman, 2016). 

Because of the decision for a multi-case study design, the following research process is 

used, which is based on the research question. Afterwards, cases are selected out of all 

available sport events. Specifically on these cases data is collected and analysed during the 

analysis phase. The outcome of this phase are results on which the discussion and 

conclusion is based (Kähkönen, 2014).  

 

Figure 4: Research process of multi-case study design with topic modelling method. 

Data Collection and Sampling Strategy 
The focus of this study is explicitly on existing qualitative data. This means that there is no 

collection of new bodies of data using for instance interviews or surveys (Bryman, 2016). The 

data that is used for this study is collected by the use of desk research and originates from a 

predetermined timespan. Data that is published from half a year prior to the selected sport 

events till half a year after the events is used. This time span is used to contain data with a 

possible previewing, reviewing, and analysing nature. These different angles of incidence 

give a legitimate overview of all publications regarding the sport event. Official documents, 

specifically related to the sport events such as the annual report, are included even though 

these are published outside of the predetermined timespan. This is done because of the 
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importance and informing nature of these documents. An example of the used timespan, in 

the case of Wimbledon that started on 2 July and ended on 15 July 2018, is that data from 2 

January 2018 till 15 January 2019 is considered along with the official report of the 

organisation of the event of 2018. All event specific timespans can be found in table 1. 

Similar to the division made in the theory section and in order to answer the research 

question the data collection and sampling is divided between ‘internal’ and ‘external’ data. 

The internal data represents the identity while the external data represents the image of an 

organisation. The internal data is focused on documents published by the sport event itself or 

by the overarching organisation of the sport event. In some cases, the event itself does not 

have an official website or other communication channels but are directly linked to the 

overarching organisation. For instance, the Rio 2016 Summer Olympics does not have an 

official website but the organisation behind the event (IOC) devoted a part of their website to 

information on the event. External data originates from international news and media 

organisations that adhere to Nexis Uni and include sources as newspapers and journals, 

among others (LexisNexis, 2020; Utrecht University, 2020). 

For the internal data purposive sampling and in particular maximum variation sampling is 

used. Using this purposive sampling method means that the selection is not on a random 

basis but based on strategic manners to only select relevant data for this study. To ensure a 

legitimate overview of the data a maximum variation sampling method is used. In this way 

the widest possible variation of data associated with internal topics is included (Bryman, 

2016). The selected internal data consists of publications, such as website articles and 

reports by the organisation of the sport events. Essential for this data is that it is originated 

from and published by the organisation of sport events through the official communication 

channels. The data that is collected consists of two aspects namely all relevant available 

published reports, such as the annual report, financial report, and sustainability report, and 

articles and website publications. The published reports are mostly found under the official 

documents header of the website, where the articles and website publications are found 

under different headers such as: news, publications, articles, and statements. To be 

selected, the documents need to meet the criteria of being related to the selected sport 

events and being published in the particular timespan of these cases. This approach creates 

a thorough overview of the internal topics that are communicated to the externals. Because 

the total communication towards externals is seen as the most common way of spreading the 

identity by organisations and includes the topics that are, in the organisation’s opinion, most 

important (Gray & Balmer, 1998; Vogler et al., 2016). In this way, the data that is collected is 

representable for the identity of the organisations. Specific focus of the researcher on topic-

specific reports, such as sustainability reports, is neglected in this study since this can give a 

flattered and biased indication of the internal topics and thus organisations’ identity (Bryman, 

2016). The number of collected documents per sport event, or sample size, can be found in 

table 1. 

The external data consist of news articles and reports of international news and media 

organisations. For the collection of this data the database of LexisNexis, which is made 

available through Utrecht University, is used which is called Nexis Uni (LexisNexis, 2020; 

Utrecht University, 2020). Only the data that originates from a broad range of news and 

media organisations, that are included in Nexis Uni, is used in this study. This database 

consists of news articles from national and international news sources. News and media 

organisations are considered as the most important external actors to influence the image of 
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an organisation (Einwiller et al., 2010; Vogler et al., 2016). Therefore, the news category is 

selected to only include articles published by news and media organisations, alongside the 

associating timespan, search terms, and filters (Utrecht University, 2020). The search criteria 

consist of general filters, namely English as language and Newspapers as type of 

publication, which are the same for every event. Alongside, specific terms and publication 

types are used for every specific sport event, these can be found in table 1. Guiding search 

terms, such as sustainability or negativity, are neglected because these tend to include 

and/or exclude certain topics which would influence the overall representativeness.  

Due to two limitations in Nexis Uni, it is not possible to use a probability sampling strategy 

and thus give all articles an equal chance to get chosen. The first limitation is that it is only 

possible to download the first thousand hits. The second limitation is the fact that the articles 

cannot be ordered randomly but always have some sort of order such as alphabetical. Within 

these limits the selection of articles is made as random as possible to, in combination with 

the sample size, ensure representability of the selected articles to the total body of available 

data (Fleetwood, 2020). Nexis Uni only allows the sorting of documents on relevance, 

document name, and publication date. Because of this, the sort option relevance is chosen to 

be most random and this does not exclude any articles from a specific timespan or starting 

with a specific letter or word.  

Due to the limitation on sampling size in Nexis Uni, it is important to identify if this maximum 

sample size is sufficient and representative for the whole body of data. This size of the 

sample does matter to a certain extent. Although a larger sample does not necessarily mean 

that it will be richer on information (Morse, 2000), it can be stated that if a sample is larger it 

is more likely to be representative for the whole dataset, independent of the total data size 

(Bryman, 2016). Additionally, this study focuses on identifying all topics that are discussed 

outside of an event, which could be in a broad and differs range. When it comes to a possible 

broad range of topics it is more challenging to reach saturation. To reach towards this 

saturation point, the sample size has to be large or as large as possible (Morse, 2000). Even 

though a large sample size is expedient, it depends on certain limitations during most studies 

(Bryman, 2016). The same applies to this study, because Nexis Uni only allows downloading 

the first thousand search hits, the maximum sample size is limited to this number. To achieve 

a sample size as large as possible, for every sport event, the first thousand hits are used. 

This means that for the Tour de France all possible hits are used which is hundred percent. 

The sport event with the most hits, the FIFA World Cup, has the lowest coverage of the total 

sample size with nine percent. This lowest coverage of nine percent is still far above multiple 

sampling standards and strategies, discussed by Krejcie & Morgan (1970), MacCallum, 

Widaman, Zhang & Hong (1999), and Israel (1992) for sample sizes and thus presumed to 

be sufficient for this study. 

In table 1, the specific search terms, publication type(s), timespan, number of hits, and 

sample size of the external as well as internal data can be found. 
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Table 1: Search criteria, publication type, timespan, and number of hits per selected case. 

Specific Search 
Terms 

Publication Type Timespan 
Number of 

Hits External 
Data 

Sample 
Size 

External 

Sample 
Size 

Internal 

Wimbledon Tennis Championship 

Wimbledon; 
Championship; 
Tennis; 2018 

Newspapers 02/01/2018 – 15/01/2019 2.336 1.000 227 

Le Tour de France 

Tour de France; 
2018 

Newspapers; Newswires 
& Press Releases; Web-

Based Publications 
07/01/2018 – 29/01/2019 1.000 1.000 101 

FIFA World Cup 

FIFA World Cup;  
2018 

Newspapers 14/12/2017 – 15/06/2019 11.101 1.000 627 

Summer Olympics 

Summer Olympics; 
 2016 

Newspapers 05/02/2016 – 21/02/2017 4.269 1.000 187 

 

Operationalisation 
To measure reputation and to answer the research question of this study, the following 

concepts are used. As already described in the theory section, reputation is built out of 

identity and image (Gotsi & Wilson, 2001; Wartick, 2002; Chun, 2005; Barnett et al., 2006). 

Identity is related to the organisation of a sport event, in which reports and website articles 

and publications of the organisation itself are considered as the most important aspect of 

communicating the identity to externals (Gray & Balmer, 1998; Wartick, 2002; Chun, 2005; 

Vogler et al., 2016). The image is related to the mental picture the audience has of the 

organisation. For establishing an image, news and media organisations are recognised as 

the most important actors that could create and influence this (Einwiller et al., 2010; Vogler et 

al., 2016).  

Both identity and image are composed of one or multiple categories with underlying topics 

(Deephouse & Carter, 2005; Fischer & Reuber, 2007). The categories and topics that are 

found in the documents of the organisation can be seen as most important for the identity. 

Othersides, the categories and topics that are determined in the documents of the news and 

media organisations can be seen as most important for building an image. Topics can be 

found with the use of topic modelling methods, because a document, containing written 

information, consists out of one or a mixture of multiple topics (Wallach, 2006; Hu, Boyd-

Graber, Satinoff & Smith, 2013). This means that a document can be associated with 

multiple topics and vice versa these associated topics describe and represent what a 

document is about (Blei, Ng & Jordan, 2003). Comparable to a document having multiple 

topics, a topic is built out of a specific ‘bag-of-words’ (Mohr & Bogdanov, 2013). This ‘bag-of-

words’ consists of a set of words that frequently occur together and/or are related to each 

other (Alghamdi & Alfalqi, 2015). When words occur more often together with others, the 

probability that these words are included in a specific topic is higher. The words with the 

highest probability to be included in a topic tends to label what that topic is about and is often 

closely related to what a human would call a topic (Blei et al., 2003; Hu et al., 2013; Mohr & 

Bogdanov, 2013).  

For both identity and image, the identified topics, which consists of different words, are 

interpreted and labeled. In this way, the topics can be divided into sustainability and non-

sustainability related topics and attributed to certain overarching categories. With the 

identification of these categories, the number of underlying topics, and their coverage of the 
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corpus, something could be said about the importance of sustainability on the reputation of 

sport events and how topics relate to other topics. The operationalisation framework is 

shown below: 

 

Figure 5: Operationalisation of the concept of reputation. 

Data Analysis 
The collected data consist of qualitative data. For this study content analysis is used to 

analyse the large bodies of textual data. Content analysis is an approach that focuses on 

inferencing and interpreting communication data (Bryman, 2016). This can be done manually 

or by using computer software. In this study machine learning was used to analyse 

qualitative data and generate quantitative outcomes (Altaweel, Bone & Abrams, 2019). The 

software program RStudio, which is a software environment for statistical computing and 

graphics, is used to perform the content analysis (R-Project, 2020). The following packages 

are used during the content analysis and plotting visualisations: quanteda; ldatuning; tm; stm; 

topicmodels; wordcloud; stringr; tidytext; and ggplot2. 

Due to the emerging availability of large bodies of data it becomes more difficult to identify 

what is important and needs to be considered texts. Instead of focusing on predefined topics, 

topic modelling helps to organise, search, and identify all topics (Blei, 2012). In this way a 

non-biased and more representative projection of all topics that are included in the text is 

presented. The identification is done by statistical methods that analyse texts and determine 

the topics that run through and connect different texts. The result of the topic modelling are 

all detected topics, which are based on particular words or a combination of words, and their 

frequency of appearance (Blei, 2012). The goal of this study is to identify the influence of 

sustainability on the reputation of sport events. By the use of topic modelling possible 

sustainability related topics can be identified. Besides, other non-sustainability topics can be 

identified. Analysing these topics, by the use of different LDA packages in RStudio, leads to 

the identification of different topics, the influence of topics on the corpus, and possible 

relatedness between them. In addition, these topics are categorised manually based on 

interpretation of the researcher, which can be seen as a qualitative analysing method. By the 

identification of the importance of the categories and underlying topics, including 

relationships among them, the research question can be answered. 

Topic Modelling Process 
There are various methods for topic modelling, all with their own specific use. One of the 

most used and popular methods is Latent Dirichlet Allocation (LDA)(Jelodar et al., 2018), 

which is also used in this study to analyse the collected data. In figure 6, the topic modelling 
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process is shown. This process includes a preparation phase, besides that, the optimisation 

phase and visualisations and analysis are displayed. 

 

Figure 6: Topic Modelling Process. 

Before the data is ready for LDA, it is converted and cleaned. The first step in this process is 

to read all the text documents into RStudio. Out of these documents a data frame is created 

with all the documents in it. Out of this data frame, a corpus is created which creates the 

base for a document term matrix. But before this document term matrix is created the corpus 

is cleaned. This cleaning specifies different aspects, firstly the punctuation and whitespaces 

are removed. Secondly, all capital letters have to be lowered because RStudio identifies a 

letter and a capital letter as two separate identities. Lastly, ‘waste’ is removed, such as stop 

words, single letters, abbreviations, and names and trademarks included by Nexis Uni. This 

cleaned corpus is then transformed into a document term matrix. This document term matrix 

is a table with in the first column the name of the document, followed by a column for every 

specific term that occurs in a document. Due to the structure of this table, in combination with 

documents that consist of hundreds or thousands of words this can be an enormous table. 

Subsequently, RStudio uses this document term matrix to identify different terms and the 

frequency of these terms per document.  

Because a LDA will not identify the number of topics on its own it is required to insert the 

number of topics manually into the LDA. It is hard to identify the most optimal number of 

topics for a dataset. Methods like trial-and-error are time consuming, are influenced by the 

researcher, and leave a lot of space for discussion. A more reliable and objective method is 

LDATuning which is based on prior research that specifies four methods to identify the 

optimal number of topics (Griffiths & Steyvers, 2004; Cao, Xia, Zhang & Tang, 2009; Arun, 

Suresh, Veni Madhavan & Narasimha Murthy, 2010; Deveaud, SanJuan & Bellot, 2014).  

Out of this LDATuning a graph can be composed (figure 7), which visualises the results of all 

four methods. The values of the Arun (2010) and Griffiths (2004) methods should have a 

value as low as possible, while for the CaoJuan (2009) and Deveaud (2014) methods the 

opposite applies, these values should be as high as possible. In the figure below the 

LDATuning plot of external data of the FIFA World Cup is visualised. At the top of this graph 

the two methods that together should be as low as possible are shown, contrary, the two 

methods that should be as high as possible are on the bottom.  
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Figure 7: Plot of LDATuning FIFA World Cup External Data. 

Based on the values of the four methods, there is a certain point on which the four methods 

combined are at their optimal point. This point is addressed, in figure 7, with the vertical line. 

As stated, this is the most optimal point of all four methods together which can differ from the 

optimal point of a specific method. Even though there are differences in optimal number of 

topics per method, the combination of these four can be seen as solid and accurate (Moore, 

2020). The optimal point resembles the number of topics that can be used as input for the 

LDA. This LDATuning is performed for the internal and external datasets of every sport 

event, resulting in eight tables from which the optimal number of topics can be determined 

(Appendix 1). Even though the use of the LDATuning method, some topics were undefinable 

and could not be related to a certain category. The appearance of these undefinable topics is 

very common in topic modelling since there is a difference in what a software program 

identifies as a topic, based on for instance algorithms, and what humans do (Hu et al., 2013). 

Even by influencing the number of topics, based on trial-and-error, these topics are 

appearing to a greater or lesser extent. Because of this, LDATuning is used as a benchmark 

for the number of topics. The optimal number of topics of the sport events’ internal and 

external dataset is shown below: 

Table 2: Optimal Number of Topics of Every Sport Event. 

Optimal Number of Topics 

Event: Internal: External: 

FIFA World Cup 28 35 

Summer Olympics 21 38 

Tour de France 18 34 

Wimbledon 16 40 

 

When the LDA is performed numerous different plots can be made to analyse. One of the 

most important plots is the one that shows the top ‘N’ words of a topic. Besides, plots like 

word clouds and topic coverage of the corpus can be visualised. During the analysis of these 

visualisations, mistakes (e.g. combined words, leftover interpunction) that occurred have to 

be removed from the corpus. By looping back from the visualisations and plots to cleaning 

the corpus a  flawless corpus can be created which makes the results more interpretable.  

Visualisation and Analysing 
The analysis of the plots and visualisations are the base of the results of this study and 

supported answering the research question. Below a short elaboration on the methods, 

which are used during the analysis, is given.  
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First of all, to better understand the data it was necessary to categorise all the internal and 

external topics, this is done by analysing the top hundred words of every topic and labelling 

them. These categories include topics which are not identical to aspects that are used to 

classify organisations but are in some cases strongly related. In this way, nine different 

categories are created, which are shown and shortly explained below: 

 Sustainability: This category includes topics which can be related to the social, 

environmental, and economic aspect of sustainable development (e.g. environment, 

stadiums, code of ethics, doping). 

 Sport: Includes all topics that are, in a broad way, sport related (e.g. competition and 

athletes).  

 Organisation: Topics in this category are linked to aspects about the organisation of 

the event such as different committees, ticketing, and programs. 

 Fans: Related to aspects considering fans, such as fans zones and completions and 

games in which fans could participate.  

 Regulations: Topics that are about regulations that need to be addressed before, 

during, and after the event are included in this category (e.g. new regulations of 

games and referees). 

 Sponsoring: This category includes topics about commercial aspects and mainly 

sponsors of the sport event. 

 Broadcasting: Includes the topics that are related to broadcasting information of the 

sport events such as broadcasts, broadcasters, and presenters. 

 Politics: This category is about politics outside of the event and is mainly about 

national politics. 

 Undefinable: Topics in this category are undefinable and cannot be related to one of 

the above categories or can create a category on their own. The appearance of these 

topics is common in topic modelling since humans cannot interpret all topics which 

are made by a software program. Despite this fact, these topics do not have to 

influence the results (Hu et al., 2013).   

After categorising the internal and external topics, the percentage a category covers of the 

whole corpus must be identified. Looking at the number of topics in a category can distort the 

results. Since a category that includes five out of twenty topics will have a coverage of 25 

percent off all topics. However, when looking at the coverage every topic has of the corpus, 

and thus the number of documents, this can be a significantly higher or lower percentage. 

Including the coverage of the corpus of every category gives a better understanding of the 

dominance and thus the importance of a category. This analysis is done based on a graph 

that is composed with the software program RStudio (figure 8). Based on this graph the 

coverage of every topic can be determined. The topics that are included in a category are 

combined, all topics combined together represent the coverage of the corpus of this specific 

category. All categories together are responsible for a hundred percent coverage of the data 

corpus. 
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Figure 8: Share of the data corpus per topic of the internal data FIFA World Cup. 

After analysing the coverage of all topics and categories an extra dimension is given through 

identifying the coverage of sustainability related aspects in the internal and external data. 

This is done by searching for the frequency of occurrence of sustainability related words in 

both data corpuses. Because there is no standard wordlist of sustainability related words that 

can be used for this analysis, two wordlists are composed. One of these wordlists is 

composed out of all sustainability topics that occur in the internal data. Only words that can 

be associated with sustainability are included which means that ‘waste’ such as non-

sustainability related words are neglected since these can distort the results. This internal list 

of sustainability words consists of 143 words. The second list consists of sustainability 

related words based on external sources (Appropedia, 2021; Going Green, 2021; Related 

Words, 2021). This wordlist can be seen as more objective since it is composed of multiple 

wordlists from different sources. Besides there is no influence of the defined sustainability 

topics such as in the internal wordlist. The external list of sustainability words consists of 620 

words. Using both, internal and external wordlists, gives a general overview of how 

frequently sustainability related terms are used. Both lists result in an average number of 

sustainability words per document. The use of both lists gives a more objective view on the 

number of sustainability words. In this way conclusions can be drawn about the influence of 

sustainability related words. 

To indicate possible relationships between topics a co-occurrence analysis is made. There 

are three different steps in this analysis. First of all the articles in which the sustainability 

topics are included are selected. This is done by selecting the documents in which the 

sustainability topics are included for 25 percent or higher. This number was arbitrarily chosen 

since there are no specific guidelines on when a topic can be considered as a topic. This 

threshold is identified through the use of trial-and-error. By analysing the documents for the 

thresholds of 10 percent, 25, percent, and 50 percent it can be stated that the 25 percent is 

the most appropriate. When the threshold is lower, the topic dissolves in smaller documents 

and contrary a higher threshold results in a majority of topic-specific documents. After the 

selection of the documents in which the sustainability topics are present the co-occurring 

topics can be found. This is done by selecting another threshold, namely from 10 percent or 

higher. The same applies to this threshold as for the other one, it is selected by trial-and-

error. Thresholds of 5 percent, 10 percent, and 25 percent are used, out of which the 10 

percent threshold is most applicable for identifying co-occurring topics. For the 25 percent 
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threshold only a very limited number of other topics occurred in the documents. This number 

became significantly higher with the 10 percent threshold, which creates a better illustration 

of possible relationships between topics. The number of topics that occurred by using the 5 

percent threshold did not significantly increase. The latter combined with the fact that it is 

hard to manually identify a topic that only covers five percent of a document, this threshold is 

not sufficient. Because of this, the 10 percent threshold is used to identify co-occurring 

topics. These co-occurring topics are subsequently analysed to find the category to which 

these belong. The number of occurrences and category of this topic could possibly identify 

relationships between sustainability topics with other (non)sustainability topics. 

Research Quality Criteria  
To determine the quality of a research, the concepts of reliability and validity are most 

commonly used. Research that focuses on qualitative data considers internal and external 

validity and reliability, while in a multi-case study only external and measurement validity and 

reliability are considered as most important (Bryman, 2016). Due to the involvement of 

personal biases of the investigator, which could potentially influence the reliability, during the 

selection of cases different criteria and sources are used as verification (Ekanayake, 2015). 

By using this approach it tried to minimise the influence of biases on the case selection. The 

external reliability is about the replicability of the research, which can be very difficult for 

multi-case studies, but can be assured to a certain level by documenting the critical steps 

and aspects along the research (Ekanayake, 2015; Bryman, 2016). During this study, critical 

aspects in the data collection and analysis phase are documented. This includes aspects 

concerning the case selection, sampling strategies, and analytical choices. In addition, 

aspects such as search criteria, terms and filters, and choices in sampling are documented. 

Using this documentation, the research will be replicable for the exact time spans and cases.  

The generalisability of the results is captured in the external validity, which tends to be 

difficult in multi-case studies (Ekanayake, 2015; Bryman, 2016). Because of the objective of 

multi-case studies, including this study, to in-depth investigate certain processes, 

generalisability is not essential and cannot be fully assured (Bryman, 2016). To assure this 

generalisability to some extent only events with a certain number of views and difference in 

time cycle are selected. Due to the inclusion of the different time cycles the results are to 

some extent generalizable for mega sport events.  

Because of the use of topic modelling during the data analyses the measurement validity can 

be questionable (Bryman, 2016). The topics resulting from this method could not be 

representative to the topics that are discussed in the real world or are not related to the 

concept that is measured. To ensure the measurement validity, the data collection is critical. 

Because of this, only two sources are identified that are most influential on the identity and 

image and thus reputation, which are the organisations of sport events and news and media 

organisations. Additional, the data is collected based on different criteria. Because of this, 

only the data that can be directly linked to the concept that is analysed and the selected sport 

events is collected. This specification helps to ensure that what has to be measured is 

measured and thus ensures the measurement validity to a certain extent. 
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Results 
A general overview of the main results, found in this study, are shown in figure 9. This 

overview is followed by an in depth representation of the results per sport event. The section 

ends with a comparison of the results of all the sport events to identify (mis)matches between 

them.  

In the overview below four results can be found. First of all the total number of internal and 

external topics, as well as how many of these topics are sustainability related  for every sport 

event. Besides this, the figure shows the distribution of sustainability topics over the three 

main sustainability dimensions: social, economic, and environmental. Furthermore, the topics 

that most often co-occur with sustainability topics in the documents are shown, which 

indicate what topics are related to sustainability in the formation of reputations of the sport 

events. Last, and most important, the share of the most important topics (sport, organisation, 

and sustainability) for building the reputation of sport events is shown. 

 

Figure 9: Overview of the Sustainability Topics, Related Topics, and Most Important Topics for Reputation. 

When it comes to the internal topics it can be seen that every sport event has a minimum of 

at least one and a maximum of six topics that is related to sustainability. The event with the 

most sustainability related topics is the Summer Olympics. One or multiple topics related to 

sustainability could indicate that the organisation of the events publish website articles and 

reports about sustainability and thus take sustainability into consideration in their identity. On 

the other hand, regarding the external topics, none of the topics is related to sustainability in 

any other way. Because all external data originates from media and news organisations it 

indicates that these organisations do not, or in very minimal numbers, publish articles 

regarding sustainability or aspects related to sustainability. Due to this it can be concluded 

that sustainability is not examined in building the image of sport events.  

To further examine if sustainability is included into the external data two wordlists are used to 

actively search for the topic. In order to do so, two lists are used based on the words used in 

the sustainability topics in the internal data and one based on external sources. Even when 

the list of sustainability words are used to explicitly search for sustainability words throughout 
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all the documents to detect sustainability topics, hardly any results came up. When it comes 

to the wordlist based on internal data the average document is only covered for 1.5 percent 

with sustainability words, while for the wordlist based on external sources this percentage is 

only 2.4 percent. Based on this, it is almost impossible to compose sustainability related 

topics. This shows an interesting finding in how the reputation of these sport events is 

constructed. Where the events are to some extent including sustainability in their identity, the 

media and news organisations seem not so much concerned with evaluating these events, 

and thus influence their image, in terms of sustainability. This already shows an interesting 

finding in how the reputation of these sports events are constructed.  

To identify the most important topics for building the reputation of sport events all categories 

of all events are added to each other and compared. In this way it can be stated that, 

unsurprisingly, the sport category is most important and influential on the reputation of these 

events. The second most important category is the organisation category. Almost half as 

important as the organisation category is the sustainability category. This means that this 

category is the third most important and influential on the reputation, although it is very 

limited compared to the sport and even to the organisation category. Besides that, the 

remainder consists of the politics, broadcasting, sponsoring, fans, regulations, and 

undefinable categories. All these categories have a share of one or two percent coverage 

except for the undefinable topics that cover seven percent. 

Analysing the sustainability topics in specific, it can be stated that the social dimension is the 

most dominant. The economic and environmental dimensions are only minimally represented 

in these topics. From this can be concluded that the social dimension is seen as the most 

important by sport events themselves, this reflects the trend of the sport industry at large but 

is contrary to the concept of corporate sustainability. Besides that, these sustainability topics 

are strongly related to three types of topics, namely sport, organisation, and other 

sustainability topics. This can be seen as an unsurprising finding since these are, as already 

stated, the most dominant topics. The remainder consist of the fans, broadcasting, 

regulations, and undefinable categories. The broadcasting category only has one co-

occurrence, where the fans and regulations have three. The undefinable category has six co-

occurrences. 

FIFA World Cup 
Out of the data of the FIFA World Cup there are 28 internal and 35 external topics 

determined. Only three internal topics out of 63 topics in total are sustainability related. To 

understand what these topics are about a word cloud is composed. These word clouds are a 

visual representation of the topics and are constructed out of the most frequently used terms 

of the topic.    
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Figure 10: Topic 3.      Figure 11: Topic 18.         Figure 12: Topic 26. 

The first topic (figure 10) is an all encompassing topic which is mainly focussing on the 

environmental dimension and includes aspects from green-house-gasses, climate, and 

emissions to stakeholders, food, and waste. The second topic (figure 11) is mostly related to 

the social dimension including aspects such as diversity, discrimination, LGBT, incidents, 

and change. The last topic (figure 12) is related to the construction, buildings, and 

environmental impact of the event. It specifically focuses on the stadiums that are used 

during the event and the management of for instance energy, water, and waste. Besides 

that, building materials and terms related to building with and using these materials as 

sustainable as possible can be found. Last but not least, a certification method for 

sustainable buildings, namely BREEAM, is present in the word cloud. Two out of three topics 

are focussed on the environmental dimension. This is logical since organisations tend to 

report about sustainability practices to counteract their impacts, such as the impact of 

constructions of new stadiums. Twelve stadiums were used during the event, of which seven 

are newly built and two are extensively redeveloped (FIFA, 2020). Since this has the most 

impact and is most influential on the three dimensions it is expected that the main focus, of 

the sustainability topics, is on the environmental dimension and even includes a topic 

specified on the stadiums.  

Now that it is known that there are three sustainability related topics, which only occurred out 

of the internal data, it is essential to indicate what the non-sustainability topics are about. The 

internal and external topics are divided into six categories which are created based on 

analysing all internal and external topics. These categories are: Sustainability; Regulations; 

Organisation; Fans; Sport; Sponsoring; and Undefinable.   

 

Figure 13: Number of Topics per Category Internal FWC.         Figure 14: Number of Topics per Category External FWC. 

3 

4 

14 

3 

3 
1 

Number of Topics per Category Internal 

Sustainability

Regulations

Sport

Fans

Organisation

Undefinable

2 

23 

3 

2 

3 
2 

Number of Topics per Category External 

Regulations

Sport

Organisation

Sponsoring

Undefinable

Fans



 

Maarten Andriessen 30-06-2021 30 

 

Out of these categories the sport category is the most dominant for the internal as well as 

external data. This category is followed by the organisations, fans, and regulations 

categories, with almost all equal numbers of topics in the internal and external data. Besides 

that there are four topics, one for the internal data and three for the external data, that are 

undefinable. What is noticeable, comparing the internal and external categories, is that there 

are two categories which only occur out of the internal or external topics. Internal there are 

three topics that are related to sustainability whether this category does not occur external. 

The other way around applies to the sponsoring category which only occurs external.   

To avoid distort results and to better understand how these categories, and in particular the 

sustainability category, are contributing to the whole corpus it is important to express them 

into percentages. The percentage of every internal as well as external category can be seen 

below. 

 

Figure 15: Percentage of Corpus per Category Internal FWC.     Figure 16: Percentage of Corpus per Category External FWC. 

The sport category has an equal share in the internal and external data, both 61 percent, 

which makes it the most dominant category. This shows that the organising event and the 

news and media organisations agree on the importance of the sport topics. The sport 

category is followed by the organisations, fans, and undefinable category which have a 

respectable share in both internal and external data corpus. Even though the sustainability 

category has a eleven percent share when it comes to the number of topics, it only has a 

share of five percent when it comes to the contribution to the internal data corpus. Because 

of this, the importance of sustainability is considered limited by the organisation of the FIFA 

World Cup, even though their huge impacts on, especially, the environmental dimension.  

To get a further understanding of how these categories and thus topics are related to each 

other the co-occurrence of the topics in articles is measured. The chart below shows all the 

topics that co-occur with the sustainability topics in the internal documents for the FIFA World 

Cup. In this way, on forehand invisible, relations between sustainability topics and other 

topics are made visible. 
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Figure 17: Co-occurrences Sustainability Topics FWC. 

In the articles that are related to the sustainability topics the topics inside of the organisation 

category are mostly co-occurring. As shown above, this is not the largest category, but it is 

when it comes to co-occurrences with sustainability topics. So, there seems to be a relation 

between the sustainability topics and the organisation topics of this event. This relation can 

be related to the focus on the environmental dimension and the subjects that occur in the 

topics. Since these are focussed on the impacts around the event and the stadiums it is 

conceivable that aspects related to the organisation are discussed together with 

sustainability topics. Further, sustainability topics are related to other sustainability topics, 

fans, and to the regulations category that all contribute to a relatively small share of the 

corpus but have a relatively bigger share when it comes to co-occurrences. The sport 

category has six co-occurrences which makes it the second largest and thus indicates a 

relationship.  

The co-occurrences can be characterised as diverse since it includes six categories. This 

diversity refers to documents that have the same characteristics. It can be concluded that the 

FIFA World Cup, identical to sport events in general, does not dedicate reports or 

publications specific to sustainability aspects, but these are always discussed in conjunction 

with other topics. Besides, considering the dominant share the sport topics have in the total 

corpus, it is quite clear that sport topics are not regularly discussed in combination with the 

sustainability topics. This suggests that the dominant role of the sport as a topic in the 

reputation building of FIFA World Cup might be one of the reasons why sustainability is only 

discussed to a limited extent and not at all in the external data. 

Summer Olympics 
The data corpus of the Summer Olympics is built out on 21 internal and 38 external topics. 

Again, only in the internal topics sustainability related topics are identified. Here, six different 

sustainability topics are identified out of a total of 59 topics. To identify what these topics are 

about, a visual representation in the form of a word cloud is made. 
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Figure 18: Topic 8.      Figure 19: Topic 13.         Figure 20: Topic 11. 

The first three topics are closely related to each other but have insignificant differences. The 

main theme that comes forward in all of them is doping, which can be related to the social 

dimension of sustainability. The topics embrace multiple layers around this aspect. First of all 

the prevention of the use of doping by athletes who compete in the event. This is identified 

by terms as committees, programmes, and testing, among others. Besides the actions before 

and during the event these topics include a social aspect in it. Doping is against the law, 

creates unequal rights, and unethical and unfair sport events. Due to this, the organisation 

feels responsible to ban doping from their event and besides contribute to a doping free 

society. 

  

Figure 21: Topic 10.      Figure 22: Topic 15.         Figure 23: Topic 18. 

The fourth topic (figure 21) is related to refugees. Words like team and refugees refer to the 

inclusion of a team of refugees to the Summer Olympics. In this way they want to create 

awareness for refugees and the situation they are in and to, as can be seen in the word 

cloud, create support and solidarity. The fifth topic (figure 22) is about the code of ethics 

during the event which is presented by the organisation itself. Aspects like respect, 

appropriate, rights, disciplinary, among others, are described. All these topics can be related 

to the social dimension of sustainability. The last topic (figure 23) is the most general topic of 

the six. This topic includes words like sustainability, development, and solidarity but mainly 

more economic elements such as financial, costs, and revenues. Because of this diversity 

but main focus on economic elements, this topic can be related to the economic dimension of 

sustainability. Besides the last topic, all topics are focused on the social dimension, which 

means that none of these topics is related to the environmental dimension which is an 

interesting finding in itself. This is probably due to two aspects. First of all, in contrast to the 

FIFA World Cup most sport facilities already existed, from earlier sport events, and only had 

to be renovated, suggesting less environmental impact. On the other hand, facilities 
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accommodating spectators and athletes had to be built, increasing the environmental impact. 

However, Rio de Janeiro submitted its bid to host the Summer Olympics including a lot of 

environmental objectives and sustainability practices such as improving water and air quality, 

renewable energy use and management, and soil protection, among others. It could be due 

to these precautions and statements that the internal data does not consist any 

environmental related topics. However, it is surprising that while the bid did include 

environmental objectives, this does not return in the internal documents of this analysis.  

With the insight of what these sustainability topics are about, it is important to indicate where 

the non-sustainability topics are about to invent, where the whole corpus is about and how 

these categories do relate. Out of the analysis of all the internal and external topics are eight 

categories created: Sustainability; Sport; Organisation; Fans; Sponsoring; Regulations; 

Politics; and Undefinable. 

 

Figure 24: Number of Topics per Category Internal SO.               Figure 25: Number of Topics per Category External SO. 

The organisation category is the most dominant in the internal data followed closely by the 

sustainability and sport category. For the internal data it can be stated that the sustainability 

category is quite dominant when it comes to the number of topics and even has more topics 

than the sport category. The smallest category in the internal data is the sponsoring category 

including one topic about the commercial aspects and sponsors of the event. Externally the 

sport category is the most present with 24 topics out of the 38. This category is followed by 

the biggest category of the internal data which is the organisation category which has internal 

and external almost the same number of topics. To complete the external data there are two 

topics related to regulations, one related to politics, and two are undefinable. 

To indicate how the topics are related to each other in terms of corpus coverage the topics 

are visualised into percentages of the corpus. In this way it can better be understood how 

dominant a category and thus its topics are and contrary how important a category is for the 

total corpus.  
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Figure 26: Percentage of Corpus per Category Internal SO.        Figure 27: Percentage of Corpus per Category External SO. 

When it comes to the internal data corpus, the number of topics and the percentage of 

corpus coverage of these topics is almost identical. The share of the organisation and 

sustainability category are slightly larger whether the sport category is slightly smaller. This 

means that the organisation category is the most dominant category in the internal data 

corpus followed by the sustainability category. The sustainability topics have a large impact 

on the whole corpus with an inclusion in 29% of all documents.   

The same accounts for the external data corpus as for the internal data corpus, which means 

that there are only slight differences between the share of the number of topics and the 

percentage these categories cover of the whole data corpus. In the external data corpus the 

sport category is the most dominant one with covering 57% of the corpus. Second largest is 

the organisation category followed, with distance, by the regulations, fans, and politics 

categories which both are covering five or less percent of the corpus. 

There are some interesting findings when it comes to the shares of all categories. First of all, 

the organisation of the Summer Olympics considers the aspects about the organisation and 

sustainability as more important than sport aspects regarding their identity. This differs from 

the majority of sport events which consider the sport related topics as most important. 

Besides that, there is a mismatch between the importance of these sport topics for the 

internal data and the external data. This suggests that the news and media organisations 

consider that these topics are most important and interesting for their viewers, which is 

common when it comes to publications about sport events. Lastly, sustainability is 

considered even more important than the sport topics by the organisation of the Summer 

Olympics. This makes it even more surprising that news and media organisations neglect 

these sustainability aspects. 

Since there is insight in the importance and percentage every category covers of the corpus 

a better understanding of how the sustainability topics are related to other topics. This is 

done by a co-occurrence analysis which could indicate possible relations between topics due 

to their simultaneous occurrence.  
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Figure 28: Co-occurrences Sustainability Topics SO. 

There are topics out of three categories occurring in the articles which are related to the 

sustainability topics. First of all, there are other sustainability related topics occurring in the 

documents. Even with the lowest number of co-occurrences it can be stated that these 

sustainability topics are simultaneously considered in documents. The category with the most 

co-occurrences in the documents is the sport category. Even though this category is 

responsible for a smaller corpus coverage than the sustainability category. Besides that, it 

has less than half the coverage of the organisation category but more than double the 

number of co-occurrences. A possible explanation can be the dominance of the social 

dimension including the topics about doping. It is more likely that these types of topics are 

co-occurring with sport related topics. Besides that, even though only one category is not 

represented in the co-occurrences, the documents in which sustainability topics are 

discussed tend to be less diverse compared to the FIFA World Cup. So, it can be stated that, 

due to their social focus, the sustainability topics of the Summer Olympics are strongly 

related to the sport topics and to a lesser extent to organisation and other sustainability 

topics. 

Tour de France 
The internal data of the Tour de France contains four topics that can be related to 

sustainability. In the external data there are only non-sustainability topics, which give a total 

of four sustainability topics out of 18 internal and 34 external topics. These four sustainability 

topics are interpreted below based on a word cloud of the most frequently used terms. 

 

        Figure 29: Topic 6.               Figure 30: Topic 7.       

The first two topics (figures 29 and 30) are both related to the anti-doping programmes of the 

organisation. Aspects like the conviction of athletes and the process to get to this conviction 

come forward. This can be seen because of the words like committee, control, and 
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procedural to search for the use of doping whether words like judge, evidence, and decision 

refer to the judgement of athletes who use doping.  

 

        Figure 31: Topic 4.               Figure 32: Topic 16. 

The third topic (figure 31) is related to the code of ethics of the Tour de France. Aspects like 

commission and procedure are related to maintaining these codes. On the other side 

possible aspects that are covered in this code like integrity, sexual, disciplinary, rules, and 

manipulation are mentioned. Last but not least aspects that refer to preventing unethical 

behaviour are mentioned with words as address, violation, and evidence, among others. The 

fourth (figure 32) and last topic is related to the economic impact the event has locally. 

Aspects like visitors, spending, major, impacts, boost, and activity are related to the actions 

that take place when the event is occurring in a particular location. This topic is focussing on 

the economic dimension of sustainability by returning economic benefits when going to 

various locations. It is not surprising that three out of four topics are related to the social 

dimension, considering the trends in the last decades in the Tour de France. Doping is a 

recurring topic with a lot of cyclists and teams convicted. Especially because of this negative 

aspect, the organisation increased efforts to ban doping from its competition, resulting in 

significant less doping cases in the last years (Business Insider, 2018). Alongside, the 

environmental impacts of the Tour de France are probably small compared to other events 

such as the Summer Olympics or FIFA World Cup. Even though, the organisation is trying to 

reduce their environmental footprint by driving hybrid cars, and reducing plastic use and 

pollution by litter, this cannot be identified as an important topic from the data. 

With the insight on what these sustainability topics are about a closer look on the non-

sustainability topics can be made. By categorising these topics an overview is created of the 

internal and external corpus and the number of topics per category. The following categories 

are used to divide the internal and external topics: Sustainability; Sport; Organisation; Fans; 

Sponsoring; Broadcasting; and Undefinable. 
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Figure 33: Number of Topics per Category Internal TDF.               Figure 34: Number of Topics per Category External TDF. 

In both the internal and external data corpus the most dominant category is the sport 

category. The second largest category in the internal data corpus is the sustainability 

category followed by the organisation category. It can be concluded that the internal corpus 

only consists of three categories, which is low compared to other events, and most topics are 

sport related. In the external data corpus the share that is not covered by the sport category 

is filled by the sponsoring, broadcasting, undefinable, organisation, and fans category. What 

can be stated is that for the external documents the focus is mainly on sports and when not, 

the focus is on commercial dimensions of the sport event.  

To indicate if the importance and dominance, based on the number of topics in a category, of 

these categories is legitimate the percentage these cover of the corpus is visualised. This is 

done for the internal data corpus as well as for the external data corpus. 

 

Figure 35: Percentage of Corpus per Category Internal TDF.        Figure 36: Percentage of Corpus per Category External TDF. 

What can be seen is that the sport category has taken a slightly bigger share, internal and 

external, when it comes to corpus coverage than when it comes to the number of topics in 

the category. This makes the sport category an even more dominant category for the 

reputation of the Tour de France. Another category that has a larger share is the 

broadcasting category with only one topic but occurring in six percent of the corpus, it is a 

relative strong topic. All other categories, internal as well as external, have lost a part of their 

share or stayed almost the same. The category that lost little relative to other internal 

categories is the sustainability category. The sustainability topics occur in one fifth of the 

corpus which makes them relatively dominant, besides the sport category, in the internal 

documents. So, the organisation of the event considers sustainability as an important topic in 
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their identity, whether media and news organisations do not even publish or in very limited 

numbers about these topics. Even though there is a match between the importance of sport 

topics between the internal and external corpus, there are mismatches when it comes to 

sustainability and commercial related topics (e.g. broadcasting and sponsorship), with the 

latter only included in the image. This mismatch can be seen as an interesting finding. While 

the organisation of the Tour de France focusses, to some extent, on sustainability, news and 

media organisations are interested and publishing about commercial aspects to a larger 

extent than the organising event itself. 

To indicate possible relations between sustainability topics and other non-sustainability 

topics the co-occurrence of other topics is analysed. Topics that occur more often in articles 

that are dominated by sustainability topics are more likely to have a connection. 

 

 

Figure 37: Co-occurrences Sustainability Topics TDF. 

In the articles that are dominated by the sustainability topics are specific documents on 

sustainability or sustainability in combination with sport. The most co-occurrences in these 

documents come from the sport topics. This can have multiple reasons. Firstly, two of four 

topics are related to doping, so are strongly related to the sport itself. Because of this and the 

fact that the sport category is very dominant relative to other categories in the coverage of 

the corpus, it is not remarkable that these two categories occurred a lot together. Alongside, 

topics from the sustainability category itself occur often in documents that are dominated by 

other sustainability topics. This is not surprising since topics in the same category are more 

likely to occur with each other. Because of this it can be stated that sustainability topics have 

a strong relation with other sustainability topics. What is noticeable is the absence of 

organisation topics in the articles, since this category could have a possible relation with the 

code of ethics topic or the economic related topic. Especially because the economic related 

sustainability topic has some organisational elements in it, it would be likely to occur with 

organisation topics. 

Wimbledon 
Out of the 56 determined topics of Wimbledon only one can be categorised as a 

sustainability related topic. This topic is part of the sixteen internal topics which means that 

none of the 40 external topics can be identified as a sustainability related topic. A 

visualisation of the most frequently used terms of this topic is shown below (figure 38) to 

analyse what this topic is about. 
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Figure 38: Topic 4. 

The only sustainability related topic is related to the Wimbledon Foundation. This is a charity 

that is focussing on the social dimension of sustainability. Terms like support, community, 

donated, programme, and fund are closely related to the foundation itself. The target 

segments of this foundation can be identified due to words like youth, family, primary, and 

school. Besides, the goals can also be identified because of words like health, training, 

learning, coaching, mental, and wellbeing. This sport event has the least number of 

sustainability related topics and only focuses on the social dimension. Even though 

Wimbledon probably does not have major environmental impact such as other events, like 

the FIFA World Cup or Summer Olympics, it also does not publish (much) about 

sustainability practices related to the environmental and economic dimension. Besides that, it 

is remarkable that they only publish about social aspects outside of the event and neglect 

these aspects during the event, especially because for almost all other cases it is found that 

they do take this in consideration (mostly through their code of ethics). 

To get a better understanding about how this sustainability topic relates to others and what 

other topics there are categories has been made. This is done based on analysing every 

specific topic. The categories that occurred in the internal and external data of Wimbledon 

are: Sustainability; Sport; Broadcasting; Organisation; Fans; Sponsoring; and Undefinable. 

 

Figure 39: Number of Topics per Category Internal W .               Figure 40: Number of Topics per Category External W. 

The sport category is in both, internal as well as external, data corpus most dominant with a 

coverage of 75 percent of all topics or even more. Wimbledon is the event in which sport 

topics are most dominant, especially when compared to the other three events. For the 

internal corpus the other share is covered by one sustainability related topic, one 

broadcasting related topic, and one undefinable topic. This shows that for the internal data 

corpus the sustainability category has very little impact, especially in comparison to the sport 
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category. Externally the remaining topics are included in the broadcasting, sponsoring, 

organisation, and fans category. Which indicates that besides the sport topics the 

commercial aspects are important when it comes to documents published about Wimbledon. 

To get a better understanding of the importance of these categories the percentage they 

cover of the whole corpus is plotted below. In this way it can be shown in how many of the 

documents a category occurs. 

 

Figure 41: Percentage of Corpus per Category Internal W.        Figure 42: Percentage of Corpus per Category External W. 

Just like in the number of topics the sport category is the most dominant one when it comes 

to corpus coverage. With 87 percent internally and 88 percent externally it can be stated that 

this category is the most important category for the reputation of Wimbledon. This is 

strengthened because internally and externally these topics are almost even dominant. What 

is noticeable is that the sustainability topic only occurs in two percent of all internal 

documents which makes its coverage almost negligible. When compared to the other events 

Wimbledon reports the least about sustainability topics. Considering the reputation of 

Wimbledon it can be stated that sustainability does not influence this. For the external data 

corpus the remaining categories have all lost coverage to the sport category which further 

strengthens the importance of the sport category. Alongside the sport category the remainder 

of the external corpus is filled by commercial topics, which is the same as for the Tour de 

France. This identifies the importance of these topics for the yearly events. 

To identify possible relationships between the sustainability topic and other topics the co-

occurrence of topics in the documents that are dominated by this sustainability topic are 

analysed. 

 
Figure 43: Co-occurrences Sustainability Topics W. 
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The sustainability related topic has four co-occurrences in total. Two of them are with topics 

from the sport category, the other two are from the broadcasting topic and the undefinable 

topic. Especially because of the dominance of the sport industry and the low number of co-

occurrences, due to only one sustainability topic, it is hard to identify the bigger picture. What 

can be stated is that sport topics and broadcasting are discussed in the document(s) about 

the Wimbledon Foundation. The sport topics are not surprising since the foundation uses 

sport to achieve their objectives, but the co-occurrence with a broadcasting topic is more 

surprising and probably not indicative of any pattern. 

Comparison 
In this section a comparison between the four events is made. This includes a comparison 

between the four different sport events, but also a comparison between yearly events and 

events organised once in four year. Furthermore, it reflects on the different dimensions of 

sustainability and the relations between different topics.  

When it comes to sustainability topics it could be expected that the two events that occur 

once every four year are most influenced. Due to their environmental impacts of for instance 

building facilities and traveling of athletes and supporters. First, the sustainability topics are 

represented in the internal data of the Summer Olympics, this is to a much lesser extent 

represented in the data of the FIFA World Cup. However, the FIFA World Cup does publish 

more about aspects regarding the environmental dimension, were the Summer Olympics 

neglect these type of topics. This might be especially an interesting finding considering the 

major impact of both events and the environmental objectives they had during and after the 

event. The yearly events probably have less environmental impact, and mostly report on the 

social dimension of sustainability. This is especially the case for the Tour de France, which is 

probably because of publications regarding the use of doping and anti-doping programs. The 

other yearly event, Wimbledon, does only publish about its foundation and neglect aspects 

during the event itself. Compared to the other events, Wimbledon, keeps behind when it 

comes to sustainability reporting. Even though they have less environmental impact than the 

other events, they can contribute (more) on the other dimensions. 

The sport category is the most important topic for almost all events. For the yearly events this 

importance is even bigger than for the events that occur once every four year. For the 

Summer Olympics this category is less important than it is for the others. The focus of this 

event is more on the organisation, which can be explained due to the time between 

occurrence and the difference in location. Because of this, more information is given about 

organisational topics such as, among others, committees and facilities. What is remarkable is 

that the other event that occurs once every four years, FIFA World Cup, does not have this 

focus and considers sport topics as more important. Last aspect that differs between the 

events, is that the topics regarding regulations are only occurring in the data of the events 

that occur once every four year. This can also be related to their occurrence and because of 

difference in location. There are possible changes in these four years and besides have to do 

with possible geographic variations in regulations on which has to be informed. Whether the 

yearly events only have to inform their audience on possible changes of one year and are 

bonded to one geographic location. 

How the three dimensions of sustainability, namely social, economic, and environmental, are 

covered in the corpus is visualised below. 
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Figure 44: Coverage of Topics per Sustainability Dimension. 

The social dimension is with ten topics the dimension with the most number of topics, and is 

even five times bigger than the other two dimensions. The environmental and economic 

dimension both include two topics. When it comes to the coverage these topics have it can 

be stated that the social dimension, identical to the number of topics, is dominant with 82 

percent. The economic and environmental dimensions cover 11 and 7 percent of the 

corpuses. When it comes to the different events, only the FIFA World Cup includes topics 

related to the environmental dimension. This is an interesting finding since the FIFA World 

Cup and Summer Olympics both have to build or renovate facilities for sports or to house 

athletes and supporters. Even though these enormous environmental impacts, only one of 

the two publishes about these impacts. On the other hand, the Tour de France and 

Wimbledon both have environmental impact, that is probably a lot smaller than for the other 

two events, and in line with this no topics can be defined out of the internal data regarding 

the environmental dimension. Out of this, it can be concluded that the environmental 

dimension is underexposed/ When it comes to the economic dimension, this is represented 

by one topic in both the Summer Olympics and the Tour de France. Both are events that take 

place at different locations or continuously go from place to place. Because of this, it could 

stimulate the regional economies and create promotion, among others. What is surprising, is 

the fact that the FIFA World Cup is not publishing anything about the economic dimension 

since it also takes place at different locations. Lastly, the most dominant dimension is the 

social dimension with topics in the data of every event. This can be because of the central 

role humans have in sport and this dimension. Besides that, sport is mostly associated with 

health, mental well-being, and uniting people, among others, which are closely related to this 

dimension. Even though the relation between sport and the social dimension is explainable, 

the dominance is still outstanding. As already stated, sport events in general tend to publish 

the most about the social dimension, which is for the selected cases in this study not 

different. 

After the different dimensions of sustainability, possible relationships between topics are 

indicated. To indicate these possible relationships between sustainability topics and other 

topics the co-occurrences of all events are combined and shown below. 
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Figure 45: Co-occurrences Sustainability Topics. 

Considering all these co-occurrences it can be stated that the sustainability topics are related 

to seven other types of topics. Out of these topics the sport category is the most dominant of 

them. This can be related to the focus on the social dimension of the events, that includes 

aspects such as doping which are strongly related to the sport related topics. Other sides, 

these topics are very dominant in their occurrence which could lead to more co-occurrences. 

Besides, the organisation, fans, and regulations categories can be more related to the 

economic and environmental dimensions. Due to the limited number of topics that are related 

to these dimensions, the number of co-occurrences is also limited. Last but not least, the 

sustainability topics are occurring with other sustainability topics, which is logical since topics 

out of the same category tend to occur together. 
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Conclusion 
This study has focused on the influence of sustainability on the concept of reputation. To 

identify this influence the sport industry and in particular sport events are chosen as cases. In 

order to describe the influence of sustainability on sport events the following research 

question has been answered:  

How does the importance of sustainability topics in building a reputation differ across sport 

events and how do these topics relate to other essential topics? 

To answer this research question the concept of reputation is separated in identity, 

representing the internal environment, and image, which represents the external environment 

of the sport events. Internal and external data is collected which represents the image and 

identity of the organisations. By the use of content analysis and in particular topic modelling 

this data is analysed, resulting in a diverse collection of results and findings. Based on these 

results and findings, several conclusions can be drawn. 

First of all, out of the external data that originate from news and media organisations, no 

sustainability topics are determined. This reveals an interesting finding, namely that 

sustainability is not or in very limited numbers represented in these documents. Because of 

this, it can be stated that sustainability is not considered in the evaluation of sport 

organisations and thus in the image of these events. This image is dominated by the sport 

and, in a much lesser extent, the organisation category. 

Secondly, in the internal data, that originates from the sport organisations, fourteen different 

sustainability topics are determined. The number of topics differs per event from one 

(Wimbledon) to a maximum of six (Summer Olympics). Considering the three sustainability 

dimensions, it can be stated that the main focus of the selected sport events is on the social 

dimension. Nine of the fourteen topics are strongly related to this dimension. The economic 

and environmental dimension both include two topics which makes the importance of these 

dimensions limited. This finding reflects the current trend in the sport industry that tends to 

focus on the social dimension. 

Between the events significant differences are found in the importance of sustainability on 

the identity, number of topics, and dimension on which is focussed. The FIFA World Cup 

consists of three sustainability topics with the main focus on the environmental dimensions, 

but also includes one topic related to the social dimension. Even though, the organisation 

does not see sustainability as an important topic when it comes to their identity. The other 

event with an occurrence once in four year, the Summer Olympics, considers sustainability 

as more important. This can be stated because the documents consists of six topics and due 

to the number of documents these topics cover. Contrary to the FIFA World Cup, the 

Summer Olympics are mainly focussing on the social dimension and to a lesser extent the 

economic dimension. When it comes to the yearly events, the Tour de France considers 

sustainability as an important topic for their identity and includes mainly the social dimension 

alongside the economic dimension in its four sustainability topics. Wimbledon, other sides, 

focus specifically on the social dimension and only has one sustainability topic. It can be 

stated that the organisation of this event in very small extents examines sustainability in their 

identity. Concluding, it can be stated that the importance of sustainability on the identity and 

thus reputation differs across the sport events. Where this importance is almost neglectable 

for the FIFA World Cup and Wimbledon, it is important for and included in more than one fifth 
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of all documents of the Summer Olympics and the Tour de France. Besides, almost all 

events consider the social dimension as most important except for the FIFA World Cup. 

Thirdly, the sustainability topics of the sport events are related to seven different categories. 

Because of the dominance of some categories in the data corpuses it is hard to identify how 

strong the relation is between these different categories and sustainability topics. But three 

out of these seven categories are most dominant in occurrences and thus it can be stated 

that sustainability topics are related to sport, organisation, and other sustainability topics. 

Even though there are some slight differences between the events when it comes to this 

relatedness, overall the relatedness between sustainability topics and the other three 

categories can be found in all the events. These three categories are also considered by the 

organisation as most important regarding their identity. In this identity the sport topics are 

most important, followed by the organisation topics, and to an even lesser extent the 

sustainability topics. 

Finally, the reputation of sport events is built out of their identity and image. Considering 

these, it can be stated that the reputation is mainly built out of three categories. These 

categories are, in order of importance; sport, organisation, and sustainability. The 

sustainability related topics have their share when it comes to building and influencing the 

reputation of sport events but cannot compete with sport and organisation related topics.  

Coming back to the words of Nelson Mandela that started this study, sport and thus also 

sport events have the power to change the world on various aspects and dimensions. Due to 

this, sport events can contribute to making society and the whole world more sustainable. 

Contrary, more social pressure, from for instance the media, is needed to advance the 

sustainability movement within sport events. This could force sport events to take a 

leadership role in this transition by publishing and taking action on all dimensions of 

sustainability. In this way sport events can generate more awareness which possibly let 

hundred thousand or even multiple million people come to action. This creates more impact 

than all sport events together could have on all dimensions of sustainability and catalyses the 

transition to more sustainable circumstances. Resulting in the common goal of the world 

becoming a better place for this and future generations.   
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Discussion 
First of all, it should be noted that this study started off with slightly different intentions and 

was mostly able to include the original steps described in the research proposal. The in-

depth qualitative analysis that was planned after the quantitative analysis has been excluded 

from this study. This is done because the analysis turned out to be too extensive. Even 

though this part of the analysis was excluded this did not influence the answering of the 

research question. 

This study contributes to the existing body of literature on the sport industry and in particular 

sport events. The importance of sustainability within the context of sport industries is already 

recognised and multiple aspects have been studied. Over the last decades, prior research 

has focused on evaluating and addressing one or multiple dimensions of corporate 

sustainability and the impact or contributions to these dimensions per event and comparisons 

between events. What never has been studied is the influence of sustainability on the 

reputation of sport events. This study investigated how the reputation of sport events is built, 

which topics are important in this, and how these are related towards each other. This fills in 

the identified research gap and contributes to the understanding of the importance of 

sustainability on sport events and the sport industry in general. Besides, this study 

contributes to the specific literature on sustainability drivers. Where prior research has 

focused on identifying different drivers for sustainability and their importance, this study 

specifies on the most important sustainability driver, namely reputation. By the investigation 

of internal and external processes and evaluation of external stakeholders a deeper 

understanding of this driver for sustainability is given. Besides, the literature on corporate 

sustainability is dense and consists of research on, among others, the definition, approaches, 

measurements, key issues, and reporting. Although, this study contributes to this literature by 

identifying the current state of corporate sustainability in the sport industry and in particular 

sport events and the influence of reputation on the implementation of this concept. 

Aside from filling in the identified research gap and contributing to different bodies of 

literature, this study can be used by organisations of sport events to identify how their identity 

and image and thus their reputation is built. In this way they have better insights on what 

topics are more important than others, for themselves and externals. Because of this, the 

organisations can direct and influence their reputation more specifically into a certain 

direction when deemed necessary. This can help organisations of sport events and 

organisations in the sport industry to contribute in more impactful and specific ways to the 

transition to more sustainable circumstances. On the other side, policy makers can use the 

results of this study. For instance the identification of the focus on the social dimension and 

the contribution, to some or lesser extent, to sustainability of sport events can be used. 

These results can lead to actions by policy makers, when they think it is necessary, to force 

sport events to focus more on/or other dimensions to accelerate the transition to 

sustainability. The focus can be, for instance, on regulations to do more on the economic and 

environmental dimension, because the social dimension is already taken into consideration 

by the organisations itself. Because of the applicability of this study, to the organisations and 

policy makers, this can help society with the transition to a (more) sustainable world. 

This study had to do with some limitations. First of all, there were limitations of the data 

collection system Nexis Uni. Due to this, the data could not be sampled on a random base 

and only a limited number of documents could be sampled. As already mentioned the 

sample size should not have influence on the representativeness of the data. Whereas the 
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randomness of this data could have been better, but out of the possible order methods within 

Nexis Uni the most random has been selected. Although it was not random sampling, but 

since the researcher did not have any influence on the order this method can be seen as 

sufficient. Furthermore, due to a limited number of documents related to the Tour de France, 

documents from the newswires & press releases are used to come to the determined 

sampling size. The origin of this category is debatable since it can include documents of/or 

information published by the sport organisations itself. The number of documents from this 

category were limited and the fact that organisations, such as sport organisations, are not 

included as sources in Nexis Uni. Because of this, the information that is published but 

originates from sport organisations, which makes this category valid enough for this study. 

Additional, there is a limitation regarding the external data. Due to the number of publications 

on the sport itself, such as results and match reports, the sustainability aspects are hardly or 

not found. This states that the news and media organisations are not focused on these 

aspects, but contrary the aspects on which is limited reported cannot be analysed and 

interpreted. Further research could focus specifically on these sustainability aspects by only 

selecting these out of all the published documents by news and media organisations. In this 

way it can be identified how and about which sustainability aspects and dimensions are 

published by the media. 

Furthermore, the image of sport events is influenced by all external stakeholders. Although 

news and media organisations are considered as most influential, there are other 

stakeholders who also influence this image and are possibly more sustainability focused. For 

instance NGOs tend to be more sustainability oriented and critical. The exclusion of this type 

of stakeholders can be seen as a limitation even though the most influential stakeholder is 

investigated. Other specific external stakeholders or all external stakeholders of sport events 

could be investigated in further research. More insights on their influence and focus can be 

given. 

Another limitation can be related to the use of topic modelling. By analysing the data of the 

sport events with this method, it can be identified about what is published. What is not 

included in this study, is the sentiment behind the publications about sustainability aspects. 

Thereby it can be identified about what is published but not if this was negative or positive. A 

sentiment analysis on the documents, which include sustainability topics, can be done in 

further research to identify the nature of these publications. Additional, a longitudinal analysis 

can be done to identify if the sustainability aspects or dimensions on which is published and 

its sentiment differs over time. This will contribute to a better understanding of the concepts, 

especially because this study only focuses on events of a certain year. 

Alongside, there are two limitations concerning the identification of topics. First of all, the 

expertise and interpretation of the researcher is used to identify what these are about. Other 

researchers could have interpreted these topics differently. Secondly, there is little known 

about benchmarks for the identification of topics in documents. Benchmarks like how much a 

topic needs to cover of a document to be called a topic are not investigated. Due to this the 

interpretation of the researcher and methods like trial-and-error are used which could 

possibly influence the results. Even though this did not seem to have major impacts on the 

results, this could be input for further research. This further research could focus on a 

verification method for topics and identifying benchmarks when it comes to the coverage of 



 

Maarten Andriessen 30-06-2021 48 

 

topics in documents, this will eliminate interpretation of the researcher and make research 

including topic modelling more reliable. 

Considering other aspects for further research, this study can be the base on which can be 

built. For instance, an in-depth analysis of relations between different topics can be made 

since this is kept simplistic in this study. Besides that, a qualitative analysis can be made of 

the documents that are related to the sustainability topics to find out, in depth, what these are 

about. Lastly, further research can focus on the concept of reputation and the influence of 

sustainability in other industries.  



 

Appendix 1: Tables of LDATuning 
 

 

Figure 46: Plot of Optimal Number of Topics W Internal Data.   Figure 47: Plot of Optimal Number of Topics W External Data. 

 

Figure 48: Plot of Optimal Number FWC Internal Data.      Figure 49: Plot of Optimal Number FWC External Data. 

 

Figure 50: Plot of Optimal Number TDF Internal Data.     Figure 51: Plot of Optimal Number TDF External Data. 

 

Figure 52: Plot of Optimal Number SO Internal Data.    Figure 53: Plot of Optimal Number SO External Data. 
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