
Abstract 

Football is the most popular sport, globally and in the United Kingdom. However it generates a 

range of negative environmental impacts, such as climate change, due to an extensive amount of 

travel involved. The growing contribution of football clubs to the global carbon footprint has 

been recognised, but never consistently assessed. This study assesses the carbon footprint of the 

English Premier League (EPL) clubs, using the patterns of their domestic travel in the 2016/2017 

season as a proxy for analysis. The study shows that, within the 2016/17 season, the EPL clubs 

produced circa 1134 tonnes of CO2-eq. as a result of their travel, where transportation accounts 

for 61% of the carbon footprint. To reduce this carbon footprint, a careful review of the current 

corporate travel and procurement practices in the EPL clubs is necessary. This is in order to 

optimise the travel itineraries, prioritise more climate-benign modes of transport and contract 

budget accommodation providers with the ‘green’ credentials.  
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1. INTRODUCTION 

Global warming is responsible for climate change and, consequently, for the most varied 

impacts in the world (Pielke et al., 2007; Klein, 2011). Mitigating the consequences of climate 

change to reverse this scenario is one of the most significant challenges in today's society. The 

major challenge is the intensification of greenhouse gas (GHG) emissions from sources such as 

tourism (Abegg et al., 2007; Nemry & Demirel, 2012) and sporting events (Pereira et al., 2017). 

Its containment is an indispensable task, imposing the need to create and implement mitigation 

and adaptation measures (Enríquez-de-Salamanca et al., 2017). Sporting events play an 

important role in the modern society (Gibson 1998) as theyhold a significant potential to boost 

the local economy, enhance subjective well-being of the public, facilitate tourism’s growth and 

improve regional development (UNEP, 2012). The expansion of major sporting events in recent 

years (Kirkup & Sutherland 2015) has prompted research on the characteristics of the host 

destinations (Agha & Taks, 2015). The opportunities and challenges attributed to hosting 

sporting events in specific destinations have been repeatedly scrutinised as a result (Getz, 1997; 

Weed & Bull, 2004; Collins et al. 2007; 2009; 2012). Due to their size and extensive media 

coverage, major and mega sporting events have become an object of prime investigation (Müller, 

2015), as demonstrated by the related research on the Fédération Internationale de Football 

Association-FIFA World CupsTM (Kim & Petrick, 2005; Preuss, 2007; Du Plessis & Maennig, 

2011; Korstanje et al., 2014) and the Olympic Games (Solberg & Preuss, 2007; Gratton & 

Preuss, 2008; Kaplanidou & Karadakis, 2010; Kaplanidou, 2012; Leopkey & Parent, 2012).  

Environmental impacts represent an issue of particular concern for the destinations that 

host large-scale sporting events (Higham, 2005; Taks, 2013; McCool, 2015). Even the location 

of the infrastructure (airports, stadiums, hotel complexes, etc.) has a major impact 



(Triantafyllidis et al., 2018). At these destinations, environmental impacts are particularly 

pronounced in the case of greenhouse gas (GHG) emissions as these are substantial for sports 

(Manfredi et al., 2009). Despite the importance of mitigating the GHG emissions of sporting 

events, the related research agenda on carbon footprint assessment is under-developed (Schianetz 

et al. 2007). It is, however, paramount to address the critical issues associated with the ways in 

which sporting events and tourism interact with the environment to ensure the sustainability of 

sports (Hinch et al., 2016). Thus, the agents involved with events have a great responsibility for 

their development and management, as well as in the evaluation of the local context 

(Giannoulakis et al., 2017). The destinations hosting sport events should encourage event 

attendees to adopt pro-environmental behaviour which is understood as the behaviour which 

consciously seeks to minimize the negative impact on the natural and built world (Han et al., 

2015). 

However, the quest of sporting events towards the goal of environmental sustainability is 

hindered by the marketing decisions of sporting event organisers and by the way the sporting 

events are managed. For example, the National Collegiate Athletics Association (NCAA) 

Division I athletic conferences have recently undergone conference realignments. The expanding 

geographic footprint of these conferences throughout the United States has led to teams having 

increased travel distances for all sports, especially American football (Farley et al., 2017). This is 

further exemplified by the case of the Super RugbYTM cup, whose managers have recently 

decided to expand the number of participating countries (Hinch et al. 2016). While the socio-

economic benefits have risen sharply as a result of this decision, so have the GHG emissions 

attributed to the increased international travel of the participating sporting teams (Kruger, 2015). 

Travel is one of the main concerns of the tourism sector, since the main function of 



transportation in the tourism system is to take tourists from the regions of origin to the regions of 

destination (Robbins, 2003). In the case of the Super RugbYTM cup, this emphasises the point 

raised by Thibault (2009), who states that the GHG emissions from sports activities are immense 

and long-term but, for the most part, they go unnoticed in pursuit of short-term financial gains.  

Among the different branches of sports, the problem of GHG emissions is particularly 

attributed to football (known as soccer in the USA). Football is the most popular sport globally, 

with an estimated 3.5 billion fan base (Wood, 2017). This popularity determines the 

disproportionally high, and yet growing, carbon intensity of football (Carbon Trust, 2013). That 

is, the total amount of GHG emissions caused, directly and indirectly, by a football match 

/championship. The direct emissions can be attributed to, for example, the emissions resulting 

from the displacement of fans and teams and/or the energy used in the stadia; the indirect 

emissions may arise, for instance, from the use of electronic appliances watching football games 

at home(Carbon Trust, 2013). Despite the increasing importance of the GHG emissions from 

football, the related research agenda is scarce. Existing studies are few and have predominantly 

focused on specific football events (see, for instance, Collins et al. 2007; Dolles & Soderman, 

2010), while the longitudinal investigation of the carbon footprint of entire football tournaments 

and specific football teams has never been conducted. This calls for a change as effective 

mitigation of the GHG emissions in sports is only feasible when the magnitude of the carbon 

footprint attributed to the major actors is known. 

This paper contributes to knowledge by assessing the carbon footprint associated with 

travel patterns of football teams (players and staff), or active football participants, within a major 

national sports competition. It is seen as a step in developing more complex carbon assessments 



in football that should be more holistic and inclusive in nature. The study outlines a 

methodological framework for assessing the carbon footprint of football teams’ travel. 

 

2. ENVIRONMENTAL IMPACT ASSESSMENT OF FOOTBALL 

Sport tourism is one of the fastest growing forms of tourism internationally (Okayasu et 

al., 2010; Alexandris & Kaplanidou, 2014). This brings about substantial impacts, positive and 

negative (Gibson et al. 2012). According to Ritchie & Adair (2004), these impacts can be of five 

types: economic, social, environmental, legal and health-related. As opposed to the case of more 

generic research on sporting events, the research agenda on their specific impacts is less 

established (Thibault, 2009). Furthermore, existing studies have focused on the economic 

dimension of impacts of sporting events, while the social and environmental dimensions have 

largely been left aside (Kim & Petrick 2005). This is an important drawback (Mallen & Chard 

2011) given that a balanced assessment of impacts is necessary to obtain a more holistic view 

and to develop more effective mitigation measures (Fredline et al. 2003).  

Recently, there has been an increasing interest in understanding the environmental 

impacts of sports events, which is reflected in the growing number of studies conducted on this 

topic (IOC, 2004, 2006; Ecomass Programme, 2005; Wheeler & Nauright, 2006; Mallen et al., 

2010). However, the environmental concerns in football are fairly recent (FIFA, 2014; Pereira et 

al., 2017). This is alarming given that football generates substantial environmental externalities 

attributed to excessive consumption of energy, significant amounts of water use and high levels 

of pollution (Collins et al., 2007; Carbon Trust, 2013; Miller, 2016). Despite the considerable 

environmental footprint of football, there is currently no single methodology to accurately assess 



its magnitude (FIFA, 2013) and the research agenda is restricted to a handful of studies 

conducted in the context of major and mega football events. These studies are highlighted below.  

The first attempt to address the problem of excessive environmental impacts from 

football was made by FIFA during the 2006 Germany World CupTM. To this end, the Green 

GoalTM programme was developed to measure the environmental footprint of this event with a 

view of subsequent reduction (FIFA, 2006). The programme drew upon an earlier initiative of 

the International Olympic Committee, which had adopted the principles of sustainable 

development and applied them to the XVII Olympic Winter Games in Lillehammer, Norway, in 

1994 (IOC, 2013). The Green GoalTM programme, later renamed as the Football for the PlanetTM 

programme (FIFA, 2014), assessed the environmental implications of the Football World Cup in 

terms of energy and water use, transportation and waste generation (FIFA, 2006). According to 

FIFA (2013), this programme represented the first attempt to integrate the environmental 

management principles into the delivery of a mega football event, thus setting a new direction for 

international football. Hinch et al. (2016) point out that the 2006 FIFA World Cup GermanyTM 

was exemplary in a way that it outlined a pathway towards the reduction of environmental 

impacts from football. 

The principles of environmental management were further adopted by the organisers of 

the UEFA Euro 2008TM Cup in Austria & Switzerland and the FIFA World Cup 2010 in South 

AfricaTM (UEFA Euro 2008; FIFA, 2010). The carbon footprint assessments conducted for the 

latter event indicated that the GHG emissions from the 2010 FIFA World Cup in South Africa 

grew nine-fold compared to the GHG emissions from the 2006 FIFA World Cup in Germany 

(McCarthy 2009). The largest share was attributed to international (64%) and domestic (18%) 

travel (Econ Pöyry AB 2009), thus emphasizing the urgency of carbon mitigation in football and 



outlining the key areas for mitigation intervention, i.e. travel. The Green GoalTM programme 

raised public awareness of the carbon implications of football mega events and contributed to the 

development of first measures for their reduction. For instance, for the 2011 FIFA U-20 World 

Cup in ColombiaTM, FIFA offset the 9,000 tonnes of GHG emissions generated during the event 

by planting an additional 35,000 trees in the Colombian Andes (FIFA, 2011). The most recent 

2014 FIFA World Cup in BrazilTM produced accurate estimates of its GHG emissions, 

demonstrating that the main impact (84% or 2.7 million tonnes of CO2-eq.) came from national 

and international travel (FIFA, 2013; Miller, 2016). For comparison, this is almost the amount of 

the carbon footprint generated by the entire nation of Malta in 2014 (Global Carbon Project-

GCP, 2015). These FIFA efforts marked a milestone in the development of the environmental 

sustainability thinking in football as it moved from specific mega events, such as the FIFA 

Men’s and Women’s World Cups (OC, 2011), to particular continental and national football 

tournaments.  

Although the environmental concerns highlighted by FIFA have been disseminated to the 

organisers of all major national football tournaments and their participants (football clubs), the 

latter have been slow in embracing the principles of environmental management and applying 

them to their operations (Jenkins, 2012). This is alarming given that national football 

competitions and specific football clubs are well positioned to not only reduce their 

environmental impacts, but also to educate their supporters, thus raising public awareness of the 

environmental footprint of football and highlighting the need for its mitigation. For example, 

selected German Bundesliga clubs have adopted a number of initiatives to tackle the problem of 

climate change (Reiche, 2013), ranging from the: promotion of public transportation with 

combined tickets to stadia and free use of public transport (all clubs, except one); solar energy 



generation on stadia roofs (five clubs); green electricity procurement (four clubs); adoption of 

the Environmental Management Systems (EMSs) in the stadia and club offices (10 clubs); and 

carbon offsetting (three clubs). In a similar way, the Fluminense Football Club in Brazil conducts 

regular monitoring of the GHG emissions attributed to its operations (Rodrigues Filho, 2016), 

finding that the largest contribution is made by the club’s transportation activities, such as team 

travel to away games (Fluminense FC, 2014; Saporta et al., 2016). Aside from these examples, 

an extensive analysis of the literature and corporate materials published online by the football 

clubs playing in major European and South American leagues has revealed no further evidence 

of the adoption of environmental sustainability thinking by the organisers of national football 

tournaments and their participants, i.e. football clubs.  

In England, the sustainability implications of football have been acknowledged (Dickson 

& Arcodia, 2010; House of Lords 2013). Existing research has addressed a number of issues 

related to the societal (i.e. the health and fitness levels of football players) (Di Salvo et al., 2009; 

Gregson et al., 2010) and economic (i.e. marketing and revenue generation) (Chadwick & 

Clowes, 1998; Barros & Leach, 2006) dimensions of sustainability. However, the environmental 

dimension of English football and, especially, its carbon repercussions have not yet become an 

established research item (Hickman, 2011), with extant research being limited to a handful of 

studies that focus on specific, short-term and one-off, events. For example, Collins et al. (2007) 

assessed the environmental consequences of the FA Cup 2003/04 final and the Carbon Trust 

(2013) unveiled the carbon footprint of watching football during the FA Cup 2010/11. With a 

notable exception of Newcastle United FC, which is a self-proclaimed ‘first carbon positive club 

in the world’ (AOL-UK, 2012), the literature review and the analysis of corporate materials 



published by the English football clubs online has revealed no further evidence of the application 

of environmental sustainability thinking in the context of English football.  

 

2.1. The English Premier League (EPL) 

The EPL is a major professional football competition in England which was first 

organised by the Football Association (FA) in 1992 (Premier League, 2016). It consists of twenty 

clubs playing in an ‘all-play-all’ tournament where each club plays against opponents twice, at 

home and away, thus totalling 380 matches. The popularity of the EPL is substantial (House of 

Lords 2013) and it is estimated that circa 800,000 foreign tourists (or 40% of total international 

tourists in the UK) attended and/or watched its football matches in the 2014/2015 season (EY, 

2015; Visit Britain, 2015). The EPL provides 103,354 jobs and generates £6.2 billion in 

economic outputs, thus contributing with approximately £3.4 billion, or 0.2%, to the national 

gross domestic product in 2013/14 (EY, 2015).  

Besides significant domestic popularity, the international power of the EPL is also 

substantial. It is the third most important competition (Table 1) in the UEFA's league coefficients 

(UEFA, 2017). The EPL is also the third largest revenue generator of all sports leagues in the 

world and the first in football, right behind the two major North American sports leagues, i.e. the 

National Football League and the Major League Baseball (Harris, 2015). This makes the EPL 

clubs the richest in the world as, according to Delloite (2016), among the 30 football clubs with 

the highest global income in 2014/15, 17 were from EPL. Lastly, the EPL is the most-watched 

sports league in the world as it is broadcast in 175 countries to 645 million homes and holds a 

potential total TV audience of 4.7 billion people (Ebner, 2013; EY, 2015). The large scale of the 

EPL suggests that it should be considered a mega-event (Müller 2015).  



 

Insert Table 1 

 

Given the magnitude of the EPL football tournament, it is surprising that its carbon 

impacts have been neglected in terms of research. As an exception, the Carbon Trust (2013) 

assessed the GHG emissions from the FA Community Shield match between Manchester United 

and Wigan to find these to be equal to circa 5,160 tonnes of CO2, with 5,000 tonnes, or 96.9%, 

arising from total travel (teams’ plus fans’ travel). This finding is in line with Collins et al. 

(2007) who identified travel as the largest contributor to the environmental footprint of the FA 

Cup matches in England. The substantial carbon impacts caused by transportation to/from EPL 

football games, coupled with a high international profile of the EPL, makes it an interesting 

research object for carbon footprint analysis. 

  

3. METHOD 

 

3.1. Data Collection and Distance Calculation 

The subsequent analysis is based on the EPL participants (clubs) in the 2016/2017 season 

(Figure 1). First, the information on the participants’ host cities, host stadia (and their capacity), 

and the nearest airport and train stations was compiled (Table 2). The calendar of matches in the 

2016/2017 season was then checked (Premier League, 2017). The 18 playing rounds were 

analysed in order to identify the travel itineraries of clubs. 

 

Insert Figure 1 



Insert Table 2 

 

As the literature review showed that travel accounts for the largest share of carbon 

footprint from sporting events, it was necessary to understand the travel patterns of the EPL 

teams. To this end, all 20 clubs were contacted within the period of October-November 2016. A 

self-completion questionnaire was developed and emailed to the clubs to collect the necessary 

data on the means of transportation and the type of accommodation used in their away games. A 

number of football clubs refused to participate in the survey due to alleged confidentiality of the 

data requested. However, the data obtained from the remaining willing clubs allowed 

generalisations to be made to establish the travel and accommodation patterns across the sample.  

Three means of transportation indicated by the clubs were considered in this study: 

coach, train and airplane. Among these, coach was preferred for short-distance trips due to low 

cost, flexibility and an opportunity to establish a particular travel itinerary. Train was preferred 

for medium-haul and long-haul journeys, while airplane was preferred for long-haul trips. To get 

to an airport and/or a train station, the EPL clubs make use of coach and this additional travel 

was also considered. Here, the individual trips of club players and staff, by private car or taxi, 

from their teams to their residences, or in the opposite direction, were excluded due to data 

availability.  

The maximum travel distance identified in this study as suitable for the use of coach was 

257.49 km such as, for example, the distance travelled by Bournemouth FC to Swansea. This 

maximum distance is covered in approximately three hours, depending on traffic conditions, and 

does not cause discomfort for players. Distances greater than 257.49 km are served by 

commercial flights. The maximum distance identified for train travel was 344 km, which can be 



covered in approximately three and a half hours. Travel by train offers less flexibility compared 

to coach and is therefore less preferred by the EPL teams. Train is however utilised by the EPL 

clubs based outside London when travelling to and from London. This is because coach trips to 

London can be unreliable due to the unpredictability of local traffic conditions. The London-

based EPL clubs make use of train when attending away games in a direct proximity to London 

for the same reason. Longer distances are covered by airplane, which is partially due to the issue 

of comfort and, partially, for the sake of team security. For distance calculations, the following 

sources were used: RailMiles (2016) for train; Travelmath (2016) for airplane; and AA (2016) 

for coach trips. The start/finish point for all journeys was assumed to be in the centre of an EPL 

club’s home town. The EPL clubs choose overnight accommodation for the away games if a one-

way travel distance exceeds 64.37 km.  

The size of a travel delegation considered for the GHG emissions from transportation of 

the EPL clubs was determined from the information available in the public domain as well as 

provided by the teams (Table 2). According to the EPL regulations, each team can nominate 11 

regular players and 7 reserves for each match (Premier League, 2017). The number of support 

staff in trips varies from team to team. The size of a support delegation for the Leicester City 

Football Club (LCFC) was used as a proxy (Table 3). Thus, an average size of a travel party for 

an EPL team was calculated to consist of 39 members. This is close to an average of 45 members 

per travel delegation utilised by CO2ZERO (2012) to assess the carbon footprint of football team 

travelling to partake in the FIFA World Cup 2014TM in Brazil.  

 

Insert Table 3 

 



3.2. The Carbon Footprint Assessment Method 

The carbon footprint assessment method developed by the UK’s Department of the 

Environment, Food and Rural Affairs (DEFRA) was used. This is one of the most established 

tools to assess the carbon footprint from various industrial and transport processes in the UK 

(DEFRA, 2016) which justifies its choice for this study. DEFRA assesses the magnitude of 

carbon footprint in kilograms of carbon dioxide equivalents (kg CO2-eq). This is an official unit 

of carbon footprint estimates as prescribed by the Intergovernmental Panel on Climate Change 

(IPCC, 2007). The unique feature of the method by DEFRA is in that it is capable of estimating 

not only the ‘direct’, but also some of the ‘indirect’ carbon impacts, such as those arising from 

fuel chain (DEFRA, 2015a). The ‘indirect’ GHG emissions, such as those associated with capital 

goods and infrastructure, are excluded from the DEFRA’s analysis which can be seen as a 

drawback of this method (DEFRA, 2015b).  

The carbon intensity of accommodation for away games was derived from the literature 

as DEFRA does not provide these data. It was assumed that the EPL clubs stay in upmarket and 

luxury hotels due to the superior levels of comfort they provide. Thus, the value of 34.32 kg 

CO2-eq. per guest night proposed by CarbonNeutral Company (2008 cited Chenoweth 2009), for 

UK luxury hotels was used.  

The training, leisure and catering activities carried out by the EPL clubs at a destination 

were disregarded. This is because all EPL clubs reported these to be short and insignificant. This 

is further due to the fact that leisure activities hold a small share, at around 3-5%, in the total 

carbon footprint of tourism (UNWTO, 2007), while their assessment is problematic due to data 

availability and systematisation (Becken & Simmons, 2002). The exclusion of the leisure 



activities is, therefore, deemed feasible and yet it is acknowledged as one of the shortcomings of 

the analysis. Table 4 presents the carbon intensity coefficients used in this study. 

 

Insert Table 4 

 

The carbon footprint of the trips was calculated by multiplying the distances travelled (by 

the different means of transportation) by the average number of participants of each football 

team (39 people), as well as by the coefficients presented in Table 4. Likewise, for the carbon 

footprint of accommodation, the size of the teams was multiplied by the number of hotel nights 

in away games, by the value of 34.32 kg CO2-eq. per guest night, as per above. 

 

4. RESULTS  

The analysis shows that air travel (102,605 km) was the most widespread means of 

transportation by the EPL clubs (Table 5). The largest air distance travelled (475 km) was 

between the cities of Bournemouth (AFC Bournemouth) and Newcastle upon Tyne (nearest 

airport to Sunderland AFC). However, the team that used it the most was Swansea City AFC (for 

17 away matches). Train represented the least used means of transportation, with the eight clubs 

based in the north of England and in Wales not using it at all. Coach is the second most popular 

mode of travel and, yet, it has only been used twice by AFC Bournemouth and Swansea City 

AFC.  

 

Insert Table 5 

 



The EPL clubs travelled the total distance of 181,791 km in the season 2016/17, having 

produced 695,452 kg CO2-eq. (Figure 2), with 589.638 kg CO2-eq. or about 85% arising from air 

travel. Air travel is the largest generator of carbon impacts in tourism (Becken, 2001; Peeters et 

al., 2006; Hanandeh, 2013; Farley et al., 2017), which is further confirmed herewith (5.75 kg 

CO2-eq per km travelled). Travel by train (21,950 km) produced 41,818 kg CO2-eq. (or 1.91 kg 

CO2-eq per km travelled) while travel by coach (57,236 km) generated 63,996 kg CO2-eq. (or 

1.12 kg CO2-eq per km travelled) making it more efficient in carbon terms, which is in line with 

the literature (Zachariadis & Kouvaritakis, 2003; Brand & Boardman 2008; Filimonau et al., 

2013). Travel by coach is therefore the best option in climate terms. It is comfortable and flexible 

means of transportation whose major drawback is in its dependence on traffic conditions, 

especially when driving in major metropolitan areas, such as London, Liverpool and Manchester. 

For trips to these metropolitan areas, train represents a viable and more carbon-efficient 

alternative. 

 

Insert Figure 2 

 

The transportation element holds the largest share (about 61.3%) in the GHG emissions 

attributed to EPL club travel (Figure 2). The contribution of accommodation is lower (about 

38.7%) and yet considerable, predominantly due to the stay in upmarket and luxury 

accommodation facilities that are more carbon intense compared to budget hotels (Filimonau et 

al., 2011). Table 5 shows that, on average, each club has 16 overnight hotel stays which is 

equivalent to the carbon footprint of 21,951 kg CO2-eq. per club. However, for four clubs 

(Burnley FC, Leicester City FC, Stoke City FC and West Bromwich Albion FC) the carbon 



footprint from accommodation is larger than the cumulative GHG emissions from transportation. 

This carbon footprint can be reduced if the EPL clubs make use of budget hotels. This is deemed 

appropriate given that, according to the data supplied by the clubs, they do not benefit from the 

use of the luxury hotels' facilities (such as spas) due to a short term of their overnight stay. The 

variety of facilities and functions available 24 hours a day in luxury hotels are the key 

contributors to their high energy consumption and associated GHG emissions (Deng, 2003; 

Khemiri & Hassairi, 2005, Filimonau et al., 2011). 

Figure 2 shows that the EPL clubs generate 56,724 kg CO2-eq. on average, with the Hull 

City AFC being the most representative team in this regard. The geographical origin of the clubs 

participating in the EPL affects the magnitude of their carbon footprint, i.e. the teams located 

remotely and/or farther from the centre of England, such as Sunderland AFC, produce more 

GHG emissions. The central location of West Bromwich Albion FC (Figure 1) determines its 

low carbon footprint which is equivalent to the total GHG emissions from train travel made by 

all EPL teams (Figure 2). 

The total carbon footprint attributed to EPL club travel in the season 2016/17 is 

1,134,477 kg CO2-eq or 29,089.15 kg CO2-eq per member of delegation. This is equivalent to 

483,230 litters of petrol consumed or 240 passenger vehicles driven for one year or 4,375,727 

km driven by an average passenger vehicle; this is also equivalent to 109 laps made around the 

Earth by car (EPA, 2016).  

 

5. DISCUSSION 

Given the disproportionally high share of air travel in the total carbon footprint of EPL 

club travel, this transportation mode represents a major mitigation opportunity. Playing games at 



‘neutral’ stadia has the potential to reduce the carbon footprint of EPL clubs which is illustrated 

on the basis of the Southampton FC versus Hull City AFC away game example. Using the 

method from this study, return travel from Southampton to Hull would involve 80.5 km by coach 

(90 kg CO2-eq.), 602 km by airplane (3459.48 kg CO2-eq.) and one overnight hotel stay (454.35 

kg CO2-eq.). Local travel from the Hull City AFC to its stadium would add 8.64 kg CO2-eq. to 

this number, thus totalling 4,012.47kg CO2-eq. However, if this match was played at the 

Hawthorns Stadium of the West Bromwich Albion FC, a stadium of equal capacity (Table 2) but 

located midway for both clubs, the carbon footprint would be reduced by 51.35% to 1,952.38 kg 

CO2-eq. There would be no need for air travel and the two clubs would travel by coach, covering 

a total of 933.42 km and generating 1,043.68 kg CO2-eq. The remaining carbon footprint would 

arise from hotel stay which would increase in this specific case given that both clubs would need 

to stay in West Bromwich overnight. In the case of a ‘neutral’ stadium, the carbon footprint of 

hotels tends to increase because, in this case, both clubs will play away from home. However, 

since the reduction in carbon footprint of transportation is considerable, this option can be 

considered feasible. The concern with the location of stadia is in agreement with Triantafyllidis 

et al. (2018) who show correlation between carbon dioxide emissions and location of football 

facilities. This reduction is due to the choice of the new means of transportation to reach the 

stadia as in the example of the EPL clubs above. In the long-term perspective, another mitigation 

option might rest in the use of aviation biofuels (IATA, 2013). The British Airways (BA) operate 

the majority of domestic flights in the UK (Morris, 2016) and are a preferred carrier for most 

EPL clubs. The BA are one of the many airlines trialling aviation biofuels (Stecker et al. 2014). 

Procurement policies of the EPL clubs can be amended in a way that, in the future, air travel 

services provided by the BA for away games should be operated on biofuel-driven flights. 



Same also holds true when devising carbon mitigation strategies for hotel 

accommodation. The EPL clubs should strive to stay in hotels that have implemented sound 

GHG emission reduction measures (Chou, 2014; Chan & Ho, 2006). The ‘green’ procurement 

strategies adopted and regularly monitored by the EPL clubs can lead to hotel competition in the 

UK, i.e. where accommodation providers would compete with each other for the right to host 

football clubs. The EPL clubs would then use the ‘green’ or climatic credentials of hotels as one 

of the major selection criteria for contracting. The importance of collaboration between event 

organisers is relevant in behavioural intentions, that is, in the satisfaction of technical 

committees, as highlighted by Kaplanidou & Gibson (2010).  

The potential for mitigation of the carbon footprint from travel of the EPL clubs should 

be examined in future research work, especially from the viewpoint of economic viability. It 

needs to be checked whether the measures proposed increase costs and therefore become 

unviable from the club’s management perspective. Identifying the mitigation costs is still a 

difficult task, but academic interest to this subject area has been growing (Deegan, 2002; Gray et 

al., 1995). Definition of the mitigation costs is a way to achieve a better environmental quality so 

that everyone can identify more clearly the policy adopted by their managers (Burnett & Hansen, 

2008). 

At a time when public and private agencies recognise the importance of sustainable 

development, the environmental impacts of mega sporting events are commanding increasing 

attention (Collins et al., 2009). Hence, the findings of this study have important implications for 

EPL club managers and UK transportation and environmental policy makers. Sports tourism 

events, such as the national football tournament in England, have large audiences and a high 

public profile. The sustainability commitments of the EPL clubs should be reinforced and 



monitored to ensure they stay up-to-date. They should further be broadcast to the public to raise 

public awareness about the environmental footprint attached to football. A comparative analysis 

of EPL and other national football competitions is necessary to facilitate the exchange of 

information and know-how across the countries (Thibault, 2009). This is because the different 

views of the same problem can stimulate more effective search for viable solutions on a common 

basis and account for political and cultural differences (Collins et al., 2007).  

 

6. LIMITATIONS AND FUTURE RESEARCH 

This research had a number of limitations that should be addressed in the future work: 

Football clubs should facilitate research on carbon intensity of football by publicly 

disclosing information on their travel itineraries and collaborating more closely with academics. 

Since, for the accomplishment of this work there was a great difficulty to obtain information of 

the clubs. Since they reported that the information on transportation and lodging were 

confidential and for the safety of the players. Concerns about this theme should be part of the 

scope of each football club. Increasingly, there is a great concern about the "sustainability" in 

institutions. 

This study focused on the GHG emissions from EPL club travel, thus excluding the 

‘indirect’ carbon footprint attributed to club administrative and support workers, operation of 

stadia, journalists and, most importantly, the public (namely the club supporters who regularly 

attend the home and away games of their favourite clubs, and the club amateurs who follow the 

games on TV and via any other means of technology). Future research should be developed 

encompassing all components of the national football tournaments, i.e. EPL club travel, their 

administration and management, travel of supporters and all the ‘indirect’ activities attributed to 



following the football games online as well as offline. In particular, the carbon footprint of the 

club supporters should be accounted for if the future assessments of GHG emissions from 

football are to be made comprehensive. This is because the 2015/16 EPL season had the total 

audience of 13,851,698 people (ESPN FC, 2016) implying significant impacts attributed to travel 

to support the EPL games and watch these on TV. Indeed, the football amateurs or the ‘passive 

public’, according to Gibson (2003), increase the carbon intensity of football substantially. For 

example, the Carbon Trust (2013) attempted to estimate the GHG emissions arising from 

watching football games on the different types of media and demonstrated that the carbon figures 

are high but difficult to assess. This carbon footprint should be a priority topic for future 

research.  

The next step towards more holistic assessments of carbon footprint from football should, 

thus, involve a better understanding of the travel and football watching habits of football club 

supporters. This information can be collated by the EPL clubs to aid in developing more 

effective marketing strategies and using the data collected for the design of carbon mitigation 

measures. 

 

7. CONCLUSIONS 

This study assessed the carbon footprint of travel attributed to the clubs of EPL, one of 

the most important national football tournaments in the world. It showed that: 

1) The choice of travel means by club management greatly affected the GHG emissions 

from club travel, thus outlining opportunities for mitigation.  

2) Aside from reducing the frequency of air travel, the study demonstrated that the choice 

of stadia and overnight accommodation can affect the carbon footprint of the EPL clubs.  



3) This suggests that the ‘green procurement’ strategies need to be adopted by club 

management when selecting stadia locations and accommodation suppliers.  

4) Development of effective carbon mitigation measures is important in the football 

context, not only because this sport is growing in popularity while producing the 

disproportionally significant GHG emissions, but also because it has a high public profile. This 

implies that the sustainability interventions adopted by the EPL clubs will not go unnoticed, thus 

raising consumer awareness about the carbon intensity of football and, possibly, enhancing more 

responsible day-to-day consumer behaviour.  

5) The leadership of the EPL clubs in environmental sustainability matters could attract 

sponsors that appreciate and share their corporate sustainability values. Policy-makers can 

further facilitate these sustainability commitments of the EPL clubs by offering tax incentives 

and subsidies for the implementation of the ‘green’ solutions at their stadia and during their 

travel. 

  



Acknowledgements 

The authors are grateful to the management of the EPL clubs who granted permission to collect 

primary data for this study. The authors acknowledge the Brazilian National Council for 

Scientific and Technological Development (in Portuguese, Conselho Nacional de 

Desenvolvimento Científico e Tecnológico) (Grant numbers 313408/2014-9 and 438855/2018-3) 

for the financial support provided as part of this project. 

  



References 

AA-Automobile Association, 2016. Mileage calculator. AA, 2016. Available at. 

<http://www.theaa.com/driving/mileage-calculator.jsp>. Retrieved February, 24, 2017.  

Abegg, B., Agrawala, S., Crick, F., Montfalcon, A. de, 2007. Climate change impacts and 

adaptation in winter tourism. S. Agrawala (Ed.), Climate change in the European Alps, 

OECD, Paris, 25-60. 

Agha, N, Taks, M., 2015. A theoretical comparison of the economic impact of large and small 

events. International Journal of Sport Finance. 10, 199-216. 

Alexandris, K., Kaplanidou, K., 2014. Marketing sport event tourism: Sport tourist behaviors and 

destination provisions. Sport Marketing Quarterly, 23, 125-126. 

AOL-UK, 2012. Newcastle United is ‘World’s first carbon positive club’. Huffpost Sport, 05/12. 

Available at. <http://www.huffingtonpost.co.uk/2012/12/05/newcastle-united-worlds-carbon-

positive_n_2243750.html>. Retrieved March, 02, 2017. 

Barros, C.P., Leach, S., 2006. Performance evaluation of the English Premier Football League 

with data envelopment analysis. Journal Applied Economics, 38(12). 

Becken, S., 2001. Tourism and transport in New Zealand: Implications for energy use. Tourism 

Recreation Research and Education Centre (TRREC) report No. 54. July, Lincoln University. 

Becken, S., Simmons, D.G., 2002. Understanding energy consumption patterns of tourist 

attractions and activities in New Zealand. Tourism Management 23(4), 343-354. 

Berners-Lee, M., Howard, D.C., Moss, J., Kaivanto, K., Scott, W.A., 2011. Greenhouse gas 

footprinting for small businesses e the use of input-output data. Science of the Total 

Environment 409(5), 883-891. 

Brand, C., Boardman, B., 2008. Taming of the few e the unequal distribution of greenhouse gas 

emissions from personal travel in the UK. Energy Policy 36(1), 224-238. 

Carbon Trust, 2013. Carbon Trust unlaces the ‘carbon bootprint’ of watching football. Carbon 

Trust, August, 09. Available at. <https://www.carbontrust.com/about-

us/press/2013/08/carbon-trust-unlaces-carbon-bootprint-of-watching-football/>. Retrieved 

February, 24, 2017. 

Chadwick, S., Clowes, J., 1998. The use of extension strategies by clubs in the English Football 

Premier League. Journal Managing Leisure 3(4). 



Chan, W.W., Ho, K., 2006. Hotels' environmental management systems (ISO 14001): creative 

financing strategy. International Journal of Contemporary Hospitality Management, 18(4), 

302-316. 

Chenoweth, J., 2009. Is tourism with a low impact on climate possible? Worldwide Hospitality 

and Tourism Themes 1(3), 274-287. 

Chou, C.J., 2014. Hotels' environmental policies and employee personal environmental beliefs: 

Interactions and outcomes. Tourism Management, 40, 436-446. 

CO2ZERO-Edição de Informações e Serviços Ltda, 2012. Brasil 2014 - Estudo de impacto de 

emissões em CO2 equivalente. São Paulo-SP. 

Collins, A., Flynn, A., Munday, M., Roberts, A., 2007. Assessing the environmental 

consequences of major sporting events: the 2003/04 FA Cup Final. Urban Studies 44, 457-

476. 

Collins, A., Jones, C., Munday, M., 2009. Assessing the environmental impacts of mega sporting 

events: two options? Tourism Management 30(6), 828-837. 

Collins, A., Munday, M., Roberts, A., 2012. Environmental consequences of tourism 

consumption at major events: an analysis of the UK stages of the 2007 Tour de France. 

Journal of Travel Research, 51, 577-590. 

Deegan, C., 2002. Introduction: the legitimizing effect of social and environmental disclosures – 

a theoretical foundation. Accounting, Auditing, and Accountability Journal, 15(3), 282–311. 

DEFRA-Department for Environment, Food and Rural Affairs., 2015a. Greenhouse gas 

conversion factor repository. Available at. <http://www.ukconversionfactorscarbon 

smart.co.uk/>. Retrieved January, 8, 2017. 

DEFRA-Department for Environment, Food and Rural Affairs., 2015b. 2015 Government GHG 

conversion factors for company reporting: methodology paper for emission factors. Final 

Report, June, 2015. Available at. <http://www.ukconversionfactors 

carbonsmart.co.uk/Documents/Emission%20Factor%20Methodology%20Paper%20-

%202015.pdf>. Retrieved January, 8, 2017. 

DEFRA-Department for Environment, Food and Rural Affairs, 2016. Greenhouse gas reporting - 

Conversion factors 2016. Last updated: October, 05 2016. Available at. 

<https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-

2016>. Retrieved November, 18, 2016. 



Delloite, 2016. Top of the table Football Money League. Sports Business Group. Available at. 

<https://www2.deloitte.com/uk/en/pages/sports-business-group/articles/deloitte-football-

money-league.html>. Retrieved January, 18, 2016. 

Deng, S.M., 2003. Energy and water uses and their performance explanatory indicators in hotels 

in Hong Kong. Energy and Buildings 35(8), 775-784. 

Di Salvo, V., Gregson, W., Atkinson, G., Tordoff, P., Drust, B., 2009. Analysis of high intensity 

activity in Premier League Soccer. International Journal of Sports Medicine 30(3), 205-212. 

Dickson, C., Arcodia, C., 2010. Promoting Sustainable Event Practice: The Role of Professional 

Associations. International Journal of Hospitality Management 29, 236-244. 

Dolles, H., Soderman, S., 2010. Addressing ecology and sustainability in mega-sporting events: 

The 2006 Football World Cup in Germany. Journal of Management & Organization 16(4), 

587-600. 

Du Plessis, S., Maennig, W., 2011. The 2010 FIFA World Cup high-frequency data economics: 

Effects on international tourism and awareness for South Africa. Development Southern 

Africa 28(3), 349-365.  

Ebner, S., 2013. History and time are key to power of football, says Premier League chief. The 

Times, July, 03, 2013. Available at. <http://www.thetimes.co.uk/tto/public/ceo-

summit/article3804923.ece>. Retrieved January, 12, 2017. 

Ecomass Programme, 2005. Eco-efficient major event manual: Greening the events Layman's 

Report. Helsinki University of Technology, Lifelong Learning Initiative. 

Econ Pöyry AB., 2009. Feasibility study for a carbon neutral 2010 FIFA World Cup in South 

Africa. Norwegian Government (NORAD), Department of Environmental Affairs and 

Tourism, feb. 2009. Available at. <http://www.norway.org.za/NR/rdonlyres/ 

3E6BB1B1FD2743E58F5B0BEFBAE7D958/114457/FeasibilityStudyforaCarbonNeutral201

0FIFAWorldCup.pdf>. Retrieved January, 12, 2017. 

Enríquez-de-Salamanca, Á., Díaz-Sierra, R., Martín-Aranda, R. M., Santos, M. J., 2017. 

Environmental Impact Assessment Review. May (64) 87-96. 

EPA-Environmental Protection Agency., 2016. Greenhouse Gas Equivalencies Calculator. 

United States. Available at. <https://www.epa.gov/energy/greenhouse-gas-equivalencies-

calculator>. Retrieved January, 22, 2017. 



ESPN FC, 2016. Premier League Statistics. ESPN, 2017. Available at. 

<http://www.espnfc.com/english-premier-league/23/statistics/performance?season=2015>. 

Retrieved January, 12, 2017. 

EY-Ernst & Young LLP., 2015. The economic impact of the Premier League. Ernst & Young, 

2015. Available at. <http://www.ey.com/Publication/vwLUAssets/EY_-

_The_economic_impact_of_the_Premier_League/$FILE/EY-The-economic-impact-of-the-

Premier-League.pdf>. Retrieved January, 12, 2017. 

Farley, B., DeChano-Cook, L. M., Hallett IV, L. F., 2017. Environmental impact of Power Five 

Conference Realignment. Geographical Bulletin, 58: 93-106. 

FIFA, 2006. Green Goal – Legacy Report. Stahl, H., Hochfeld, C., Schmied, M. Organizing 

Committee, 2006 FIFA World Cup, Frankfurt, Germany. Available at. 

<http://www.fifa.com/mm/document/afsocial/environment/01/57/12/66/2006fwcgreengoalleg

acyreport_en.pdf>. Retrieved January, 12, 2017. 

FIFA, 2010. Green Goal 2010 – Legacy Report. 2010 FIFA World Cup, Available at. 

<http://www.fifa.com/worldcup/archive/southafrica2010/news/newsid=1476740/index.html>. 

Retrieved January, 12, 2017. 

FIFA, 2011. First environmental programme at a FIFA U-20 World Cup. FIFA, August, 12. 

Available at. <http://www.fifa.com/u20worldcup/news/y=2011/m=8/news=first-

environmental-programme-fifa-world-cup-1491262.html>. Retrieved March, 05, 2017. 

FIFA, 2013. Sustainability- Summary of the 2014 FIFA World Cup Brazil™ Carbon Footprint. 

FIFA, 2013. Available at. <http://resources.fifa.com/mm/document/afsocial/ 

environment/02/83/51/50/summaryofthe2014fwccarbonfootprint_neutral.pdf.> Retrieved 

January, 12, 2017. 

FIFA, 2014. Sustainability report of the 2014 FIFA World Cup Brazil™. 96fl, Zürich. 

Filimonau, V., Dickinson, J.E., Robbins, D., Huijbregts, M.A.J., 2011. Reviewing the carbon 

footprint analysis of hotels: Life Cycle Energy Analysis (LCEA) as a holistic method for 

carbon impact appraisal of tourist accommodation. Journal of Cleaner Production 19(17-18), 

1917-1930.  

Filimonau, V., Dickinson, J., Robbins, D., Reddy, M.V., 2013. The role of ‘indirect’ greenhouse 

gas emissions in tourism: assessing the hidden carbon impacts. Transportation Research Part 

A: Policy and Practice 54, 78-91. 



Filimonau, V., Dickinson, J., Robbins, D., 2014. The carbon impact of short-haul tourism: a case 

study of UK travel to southern France using life cycle analysis. Journal of Cleaner Production 

64. 628-638. 

Fluminense FC., 2014. GHG Emissions Inventory Fluminense Football Club. Fluminense FC, 

February. Available at. <http://www.fluminense.com.br/site/futebol/wp-content/ 

uploads/2016/06/Report_Fluminense-FC_version4-1.pdf>. Retrieved March, 15, 2017.  

Fredline, E., Jago, L., Deery, M., 2003. The development of a generic scale to measure the social 

impact of events. Event Management 8(1), 23–37. 

GCP - Global Carbon Project, 2015. Global Carbon Atlas. Available at. 

http://www.globalcarbonatlas.org/?q¼en/content/welcome-carbon-atlas. Retrieved December 

14, 2016.  

Getz, D., 1997. Trends and issues in sport event tourism. Tourism Recreation Research 22(2), 

61-74. 

Giannoulakis, C., Schulenkorf, N., Blom, L., 2017. The role of change agent and event context in 

sport-for-development projects. 2017 North American Society for Sport Management 

Conference (NASSM 2017). Available at. <http://hdl.handle.net/10453/127054>. Retrieved 

December, 12, 2018. 

Gibson, H., 1998. Sport tourism: A critical analysis of research. Sport Management Review 1, 

45-76. 

Gibson, H., 2003. Sport tourism: An introduction to the special issue. Journal of Sport 

Management 17, 205-213.  

Gibson, H. J., Kaplanidou, K., Jin Kang, S., 2012. Small-scale event sport tourism: A case study 

in sustainable tourism. Sport Management Review 15 (2), 160-170. 

Gratton, C. Preuss, H. 2008. Maximizing Olympic impacts by building up legacies. The 

International Journal of the History of Sport 25(14), 1922-1938.   

Gray, R., Kouhy, R., Lavers, S., 1995. Corporate social and environmental reporting: a review of 

the literature and a longitudinal study of UK disclosure. Accounting, Auditing, and 

Accountability Journal, 8(2), 47-77. 

Gregson, W., Drust, B., Atkinson, G., Di Salvo, V., 2010. Match-to-match variability of high-

speed activities in Premier League Soccer. International Journal of Sports Medicine 31(4): 

237-242. 



Han, J. H., Nelson, C. M., Kim, C., 2015. Pro-environmental behavior in sport event tourism: 

roles of event attendees and destinations. Tourism Geographies 17(5), 719-737. 

Hanandeh, A.E., 2013. Quantifying the carbon footprint of religious tourism: the case of Hajj. 

Journal of Cleaner Production 52, 53-60. 

Harris, N., 2015. Premier League dominates all income, and is closing in on the NFL - 10 things 

we learned from UEFA finance report. Daily Mail, October, 21, 2015. Available at. 

<http://www.dailymail.co.uk/sport/football/article-3281976/Premier-League-dominates-

income-closing-NFL-10-things-learned-UEFA-finance-report.html#ixzz4ZYPABv7X>. 

Retrieved February, 23, 2017. 

Hickman, L., 2011. Which is the greenest football club? The Guardian, November, 8. Available 

at. <https://www.theguardian.com/environment/green-living-blog/2011/nov/08/ greenest-

football-team-soccer-environment>. Retrieved March, 02, 2017. 

Higham, J. (Ed.)., 2005. Sport tourism destinations: Issues, opportunities and analysis. Oxford: 

Elsevier Butterworth Heinemann. 

Hinch, T.D., Higham, J.E.S., Moyle, B.D., 2016. Sport tourism and sustainable destinations: 

foundations and pathways. Journal of Sport & Tourism 20:3-4, 163-173. 

House of Lords, 2013. Library Note: Contributions of English Premier League Football to the 

United Kingdom. London: Russell Taylor. House of Lords. Available at. 

<http://researchbriefings.parliament.uk/ResearchBriefing/Summary/LLN-2013-022>. 

Retrieved January, 13, 2017. 

IATA - International Air Transport Association, 2013. IATA Technology Roadmap 2013, fourth 

ed., (Montreal).  

IOC - International Olympic Committee, 2004. 2012 candidature Procedure and questionnaire. 

IOC. Available at. <http://multimedia.olympic.org/pdf/en_report810.pdf>. Retrieved October, 

05, 2016. 

IOC - International Olympic Committee, 2006. IOC Guide on Sport, Environment and 

Sustainable Development. IOC, Lausanne: Switzerland. Available at. 

<http://www.olympic.org/uk/organisation/mission/environment/full_story_ul.asp?id15>. 

Retrieved October 06, 2016. 

IOC - International Olympic Committee, 2013. Sustainability through sport. Lausanne, Suisse: 

102p. 



IPCC - Intergovernmental Panel on Climate Change., 2007. Climate change 2007: The physical 

science basis. Contribution of Working Group I. Fourth Assessment Report of the 

Intergovernmental Panel on Climate Change. Cambridge: Cambridge University Press. 

Jenkins, H., 2012. The environmental impacts of sport - the case of football. Cardiff Case 

Studies, Cardiff University. Available at. <http://www.cardiff.ac.uk/cplan/sites/default/ 

files/CCS-EnvImpactsSport-Football.pdf>. Retrieved June, 27, 2017. 

Kaplanidou, K., 2012. The importance of legacy outcomes for Olympic Games four summer host 

cities residents' quality of life: 1996–2008. European Sport Management Quarterly, 12, 397-

433.  

Kaplanidou, K., Gibson, H. J., 2010. Predicting behavioral intentions of active event sport 

tourists: The case of a small-scale recurring sports event. J. of S. & Tourism, 15, 163-179. 

Kaplanidou, K., Karadakis, K., 2010. Understanding the legacies of a host Olympic city: The 

case of the 2010 Vancouver Olympic games. Sport Marketing Quarterly 19(2), 110-117.  

Khemiri, A., Hassairi, M., 2005. Development of energy efficiency improvement in the Tunisian 

hotel sector: a case study. Renewable Energy 30(6), 903-911. 

Kim, S.S., Petrick, J.F., 2005. Residents’ perceptions on impacts of the FIFA 2002 World Cup: 

the case of Seoul as a host city. Tourism Management 26(1), 25-38. 

Kirkup, N., Sutherland, M., 2015. Exploring the relationships between motivation, attachment 

and loyalty within sport event tourism. Curr. Issues Tour. 2017, 20, 7–14. 

Klein, R. J. T., 2011. Adaptation to climate change. More than technology. Linkov, I., Bridges, 

T. S. (Eds.), Climate: Global Change and Local Adaptation, NATO Science for Peace and 

Security Series, Springer, Dordrecht. 157-168. 

Korstanje, M.E., Tzanelli, R., Clayton, A., 2014. Brazilian World Cup 2014: Terrorism, tourism, 

and social conflict. Event Management 18(4) 487-491. 

Kruger, E.A., 2015. Spectators’ contribution to the environmental dimension of sustainable event 

sports tourism. PhD Dissertation. Faculty of Economic and Management Sciences. University 

of Pretoria, 491p.   

LCFC-Leicester City Football Club., 2017. Team. Leicester City Football Club. Available at. 

<http://www.lcfc.com/team/coaching_staff/>. Retrieved January, 21, 2017. 

Leopkey, B., Parent, M., 2012. Olympic Games legacy: From general benefits to sustainable 

long-term legacy. International Journal of the History of Sport 29(6), 924-943. 

http://www.lcfc.com/team/coaching_staff/


Mallen, C., Chard, C., 2011. A framework for debating the future of environmental sustainability 

in the sport academy. Sport Management Review, 14(4), 424–433. 

Mallen, C., Stevens, J., Adams, L., McRoberts, S., 2010. The assessment of the environmental 

performance of an international multi-sport event. European Sport Management Quarterly 10 

(1), 97-122. 

Manfredi, S., Tonini, D., Christensen, T.H., Scharff, H., 2009. Landfilling of waste: accounting 

of greenhouse gases and global warming contributions. Waste Management & Research, 27, 

825-836.  

McCarthy, M., 2009. Football's carbon footprint comes under fire. Independent, December, 8. 

Available at. <http://www.independent.co.uk/environment/climate-change/footballs-carbon-

footprint-comes-under-fire-1836035.html>. Retrieved March, 02, 2017. 

McCool, S., 2015. Sustainable tourism: Guiding fiction, social trap or path to resilience? In T. V. 

Singh (Ed.), Challenges in Tourism Research (224–234). Bristol: Channel View. 

Miller, T., 2016. The carbon bootprint: Can we make football greener? Football Supporters' 

Federation, April, 05. Available at. <http://www.fsf.org.uk/blog/view/the-carbon-boot print-

can-we-make-football-greener#sthash.a3NqrUGl.dpuf>. Retrieved March, 02, 2017. 

Morris, H., 2016. Ryanair poised to overtake BA as biggest UK airline, December, 19. Available 

at. <http://www.telegraph.co.uk/travel/news/ryanair-set-to-overtake-british-airways-as-uk-

top-airline/>. Retrieved June, 25, 2017. 

Müller, M., 2015. What makes an event a mega-event? Definitions and sizes. Leisure Studies, 

34, 627-642. doi:10.1080/02614367.2014.993333 

Nemry, F., Demirel, H., 2012. Impacts of climate change: A focus on road and rail transport 

infrastructures. JRC Scientific and Policy Reports, European Union, Luxembourg. 

OC-Organizing Committee Fifa Women's World Cup 2011., 2011. Football’s Footprint - Legacy 

Report. Frankfurt, Germany. 

Okayasu, I., Nogawa, H., & Morais, D. B., 2010. Resource investments and loyalty to 

recreational sport tourism event. Journal of Travel & Tourism Marketing, 27(6), 565-578. 

Peeters, P., Gössling, S., Becken, S., 2006. Innovation towards tourism sustainability: climate 

change and aviation. International Journal of Innovation and Sustainable Development 1(3), 

184-200. 



Pereira, R.P.T., Camara, M.V.O., Ribeiro, G.M., Filimonau, V., 2017. Applying the facility 

location problem model for selection of more climate benign mega sporting event hosts: A 

case of the FIFA World Cups. Journal of Cleaner Production 159, 147-157. 

Pielke, R., Prins, G., Rayner, S. Sarewitz, D., 2007. Lifting the taboo on adaptation. Nature, 445, 

597-598. 

Premier League, 2016. History: Discover the origins and history of the top tier of English 

football. Premier League. Available at. <https://www.premierleague.com/history>. Retrieved 

January, 12, 2017. 

Premier League, 2017. Home. Premier League. Available at. 

<https://www.premierleague.com/home>. Retrieved January, 21, 2017. 

Preuss, H., 2007. FIFA World Cup 2006 and its legacy on tourism. In: Trends and Issues in 

Global Tourism 2007, 83-102, Springer. 

RailMiles, 2016. RailMiles. Available at. <http://www.railmiles.me/>. Retrieved November, 15, 

2016.  

Reiche, D., 2013. Drivers behind corporate social responsibility in the professional football 

sector: a case study of the German Bundesliga, Soccer & Society. Available at. 

<http://dx.doi.org/10.1080/14660970.2013.842877>. Retrieved March, 15, 2017. 

Ritchie, B.W., Adair, D., 2004. Sport tourism: interrelationships, impacts and issues. Channel 

View Publications, 302p.  

Robbins, D., 2003. Public transport as a visitors attraction’, 86-102 in Fyall, A., Garrod, B., 

Leask, A. (eds), Managing Visitor Attractions: New Directions, Butterworth Heinemann, 

Oxford. 

Rodrigues Filho, L.C.S.S., 2016. Sustainable development: The strategy of Fluminense Football 

Club. Fluminense FC.   Available at. <http://www.fluminense.com.br/site/ futebol/wp-

content/uploads/2016/06/Sustainable-Development-2.pdf>. Retrieved March, 15, 2017. 

Saporta, L., Mattos, T., Souza, R., 2016. Relatório do inventário de emissões de GEE 2015: 

Fluminense esportes olímpicos sede social. FBDS-Fundação Brasileira para o 

Desenvolvimento Sustentável, October, 20. Available at. <http://s3.amazonaws.com/ assets-

fluminense/balances/64/GHG_Inventory_Ol%C3%ADmpico_original. pdf?1481118122>. 

Retrieved March, 15, 2017. 



Schianetz, K., Kavanagh, L., Lockington, D., 2007. Concepts and tools for comprehensive 

sustainability assessments for tourism destinations: A comparative review. Journal of 

Sustainable Tourism 15(4), 369-389. 

Solberg, H.A., Preuss, H., 2007. Major sport events and long-term tourism impacts. Journal of 

Sport Management 21, 215-236.     

Stecker, T., Pyper, J., ClimateWire., 2014. Garbage fuel will power British Airways planes. 

Scientific American, April, 25th. Available at. <https://www.scientificamerican.com/ 

article/garbage-fuel-will-power-british-airways-planes/>. Retrieved March 16, 2017. 

Taks, M., 2013. Social sustainability of non-mega sport events in a global world. EJSS. 

European Journal for Sport and Society 10(2), 121-141. 

Thibault, L., 2009. Globalization of sport: An inconvenient truth. Journal of Sport Management, 

2009, 23, 1-20. 

Transfermarkt, 2017. Competitions. Available at. <http://www.transfermarkt.co.uk/ 

wettbewerbe/national/wettbewerbe/136>. Retrieved February, 24, 2017. 

Travelmath, 2016. Travelmath. Available at. <http://www.travelmath.com/>. Retrieved 

November, 15, 2016.  

Triantafyllidis, S., Ries, R. J., Kaplanidou, K., 2018. Carbon Dioxide Emissions of Spectators’ 

Transportation in Collegiate Sporting Events: Comparing On-Campus and Off-Campus 

Stadium Locations. Sustainability (10), 241; doi:10.3390/su10010241. 

UEFA-Union of European Football Associations, 2017. UEFA rankings for club competitions. 

UEFA. Available at. <http://www.uefa.com/memberassociations/ 

uefarankings/country/index.html>.   Retrieved January, 12, 2017. 

UEFA Euro 2008TM, 2008. UEFA EURO 2008™ Sustainability Report. Berne and Vienna. 

Available at.  <http://www.uefa.com/MultimediaFiles/Download/Competitions/EURO_/ 

77/42/52/774252_DOWNLOAD.pdf.> Retrieved March, 05, 2017. 

UNEP-United Nations Environment Programme, 2012. Waste and climate change: Global trends 

and strategy framework. Available at. <http://www.unep.org/ietc/Portals/136/ 

Publications/Waste%20Management/Waste&ClimateChange.pdf>. Retrieved November, 18, 

2016.  

UNWTO-United Nations World Tourism Organization, 2007. Climate Change and Tourism: 

Responding to Global Challenges. Advanced Summary. UNWTO, Davos. 



Weed, M., Bull, C., 2004. Sports tourism: Participants, policy and providers. Oxford: Elsevier 

Butterworth-Heinemann. 

Wheeler, K., Nauright, J., 2006. A global perspective on the environmental impact of golf. Sport 

in Society 9, 427-443. 

Wood, R., 2017. Top 10 list of the world's most popular sports. In: Topend Sports. Available at. 

<http://www.topendsports.com/world/lists/popular-sport/fans.htm>. Retrieved June, 06, 2017. 

Zachariadis, T., Kouvaritakis, N., 2003. Long-term outlook of energy use and CO2 emissions 

from transport in central and eastern Europe. Energy Policy 31(8), 759-773. 

  



Abstract 

Football is the most popular sport, globally and in the United Kingdom. However it generates a 

range of negative environmental impacts, such as climate change, due to the extensive amount of 

travel involved. The growing contribution of football clubs to the global carbon footprint has 

been recognised but never consistently assessed. This study assesses the carbon footprint of the 

English Premier League (EPL) clubs, using the patterns of their domestic travel in the 2016/2017 

season as a proxy for analysis. The study shows that, within the 2016/17 season, the EPL clubs 

produced circa 1134 tonnes of CO2-eq. as a result of their travel, where transportation accounts 

for 61% of the carbon footprint. To reduce this carbon footprint, a careful review of the current 

corporate travel and procurement practices in the EPL clubs is necessary. This is in order to 

optimise the travel itineraries, prioritise more climate-benign modes of transport and contract 

budget accommodation providers with the ‘green’ credentials.  
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3. INTRODUCTION 

Global warming is responsible for climate change and, consequently, for the most varied 

impacts in the world (Pielke et al., 2007; Klein, 2011). Mitigating the consequences of climate 

change to reverse this scenario is one of the most significant challenges in today's society. The 

major challenge is the intensification of greenhouse gas (GHG) emissions from sources such as 

tourism (Abegg et al., 2007; Nemry & Demirel, 2012) and sporting events (Pereira et al., 2017). 

Its containment is an indispensable task, imposing the need to create and implement mitigation 

and adaptation measures (Enríquez-de-Salamanca et al., 2017). In this last paper, the authors 

review the literature to reveal the relationship between climate change and environmental 

impacts in order to avoid GHG. 

In the specific case of sporting events these play an important role in the modern society 

(Gibson 1998) and their potential to boost the local economy, enhance subjective well-being of 

the public, facilitate tourism’s growth and improve regional development is well recognised 

(UNEP, 2012). Kirkup & Sutherland (2015) highlight the expansion of major sporting events in 

recent years. Characteristics of the host destination are equally important (Agha & Taks, 2015). 

As a result, the opportunities and challenges attributed to hosting sporting events in specific 

destinations have been repeatedly scrutinised (Getz, 1997; Weed & Bull, 2004; Collins et al. 

2007; 2009; 2012). Due to their size and extensive media coverage, major and mega sporting 

events have become an object of prime investigation (Müller, 2015), as demonstrated by research 

on the Fédération Internationale de Football Association-FIFA World CupsTM (Kim & Petrick, 

2005; Preuss, 2007; Du Plessis & Maennig, 2011; Korstanje et al., 2014) and the Olympic 

Games (Solberg & Preuss, 2007; Gratton & Preuss, 2008; Kaplanidou & Karadakis, 2010; 

Kaplanidou, 2012; Leopkey & Parent, 2012).  



Sport tourism is one of the fastest growing forms of tourism internationally industry 

(Okayasu et al., 2010; Alexandris & Kaplanidou, 2014). According to Gibson et al. (2012), the 

size of sporting events has great influence on the sustainability of tourism, since small-scale 

events are more successful. The on-going growth of sporting events brings about substantial 

impacts, positive and negative. According to Ritchie & Adair (2004), these impacts can be of 

five types: economic, social, environmental, legal and health-related. As opposed to the case of 

more generic research on sporting events, the research agenda on their specific impacts is less 

established (Thibault, 2009). Furthermore, existing studies have focused on the economic 

dimension of impacts of sporting events, while the social and environmental dimensions have 

largely been left aside (Kim & Petrick 2005). This is an important drawback (Mallen & Chard 

2011) given that a balanced assessment of impacts is necessary to obtain a more holistic view 

and to develop more effective mitigation measures (Fredline et al. 2003).  

Environmental impacts represent an issue of particular concern for the destinations that 

host large-scale sporting events (Higham, 2005; Taks, 2013; McCool, 2015). Even the location 

of the infrastructure (airports, stadiums, hotel complexes, etc.) has a major impact 

(Triantafyllidis et al., 2018). At these destinations, environmental impacts are particularly 

pronounced in the case of greenhouse gas (GHG) emissions as these are substantial for sports 

(Manfredi et al., 2009). Despite the importance of mitigating the GHG emissions of sporting 

events, the related research agenda on carbon footprint assessment is under-developed (Schianetz 

et al. 2007). It is, however, paramount to address the critical issues associated with the ways in 

which sporting events and tourism interact with the environment to ensure the sustainability of 

sports (Hinch et al., 2016). Thus, the agents involved with events have a great responsibility for 

their development and management processes, as well as in the evaluation of the context in 



which this evaluation takes place (Giannoulakis et al., 2017). The destinations hosting sport 

events should encourage event attendees to adopt pro-environmental behaviours (Han et al., 

2015). Behaviour that consciously seeks to minimize the negative impact on the natural and built 

world. 

However, the quest of sporting events towards the goal of environmental sustainability is 

hindered by the marketing decisions of sporting event organisers and by the way the sporting 

events are managed. For example, the National Collegiate Athletics Association (NCAA) 

Division I athletic conferences have recently undergone conference realignments. The expanding 

geographic footprint of these conferences throughout the United States has led to teams having 

increased travel distances for all sports, especially American football (Farley et al., 2017). This is 

further exemplified by the case of the Super RugbYTM cup, whose managers have recently 

decided to expand the number of participating countries (Hinch et al. 2016). While the socio-

economic benefits have risen sharply as a result of this decision, so have the GHG emissions 

attributed to the increased international travel of the participating sporting teams (Kruger, 2015). 

Travel is one of the main concerns of the tourism sector, since the main function of 

transportation in the tourism system is to take tourists from the regions of origin to the regions of 

destination (Robbins, 2003). In the case of the Super RugbYTM cup, this emphasises the point 

raised by Thibault (2009), who states that the GHG emissions from sports activities are immense 

and long-term but, for the most part, they go unnoticed in pursuit of short-term financial gains.  

Among the different branches of sports, the problem of GHG emissions is particularly 

attributed to football (known as soccer in the USA). Football is the most popular sport globally, 

with an estimated 3.5 billion base of worldwide supporters (Wood, 2017). This popularity 

determines the disproportionally high, and yet growing, carbon intensity of football (Carbon 



Trust, 2013). That is, the total amount of GHG emissions caused directly and indirectly by a 

football match /championship. Directly are considered, for example, the emissions resulting from 

the displacement of fans and teams, the energy used in the stadiums; and, indirectly, can be 

considered people who are watching football games at home, or even watching by mobile 

applications, etc (Carbon Trust, 2013). Despite the increasing importance of the GHG emissions 

from football, the research agenda on carbon mitigation in this branch of sports is scarce. 

Existing studies are few and have predominantly focused on specific football events (see, for 

instance, Collins et al. 2007; Dolles & Soderman, 2010), while the longitudinal investigation of 

the carbon footprint of entire football tournaments and specific football teams has never been 

conducted. This calls for a change as effective mitigation of the GHG emissions in sports is only 

feasible when the magnitude of the carbon footprint attributed to the major actors is known. 

This paper contributes to knowledge by assessing the carbon footprint associated with 

football teams travel, active participants, within a major national sports competition. It is seen as 

a step in developing more complex carbon assessments in football that should be more holistic 

and inclusive in nature. The study outlines a methodological framework for assessing the carbon 

footprint attributed to football teams travel (players and staff). 

 

4. ENVIRONMENTAL IMPACT ASSESSMENT OF FOOTBALL 

Recently, there has been an increasing interest in understanding the environmental 

impacts of sports events, which is reflected in the growing number of studies conducted on this 

topic (IOC, 2004, 2006; Ecomass Programme, 2005; Wheeler & Nauright, 2006; Mallen et al., 

2010). However, the environmental concerns in football are fairly recent (FIFA, 2014; Pereira et 

al., 2017). This is alarming given that football generates substantial environmental externalities 



attributed to excessive consumption of energy, significant amounts of water use and high levels 

of pollution (Collins et al., 2007; Carbon Trust, 2013; Miller, 2016). Despite the considerable 

environmental footprint of football, there is currently no single methodology to accurately assess 

its magnitude (FIFA, 2013) and the research agenda is restricted to a handful of studies 

conducted in the context of major and mega football events. These studies are highlighted below.  

The first attempt to address the problem of excessive environmental impacts from 

football was made by FIFA during the 2006 Germany World CupTM. To this end, the Green 

GoalTM programme was developed to measure the environmental footprint of this event with a 

view of subsequent reduction (FIFA, 2006). The programme drew upon an earlier initiative of 

the International Olympic Committee which had adopted the principles of sustainable 

development and applied them to the XVII Olympic Winter Games in Lillehammer, Norway, in 

1994 (IOC, 2013). The Green GoalTM programme, later renamed as the Football for the PlanetTM 

programme (FIFA, 2014), assessed the environmental implications of the Football World Cup in 

terms of energy and water use, transportation and waste generation (FIFA, 2006). According to 

FIFA (2013), this programme represented the first attempt to integrate the environmental 

management principles into the delivery of a mega football event, thus setting a new direction for 

international football. Hinch et al. (2016) point out that the 2006 FIFA World Cup GermanyTM 

was exemplary in a way that it outlined a pathway towards the reduction of environmental 

impacts from football. 

The principles of environmental management were further adopted by the organisers of 

the UEFA Euro 2008TM Cup in Austria & Switzerland and the FIFA World Cup 2010 in South 

AfricaTM (UEFA Euro 2008; FIFA, 2010). Carbon footprint assessments conducted for the latter 

event have shown that the GHG emissions from the 2010 FIFA World Cup in South Africa grew 



nine-fold compared to the GHG emissions from the 2006 FIFA World Cup in Germany 

(McCarthy 2009). The largest share was attributed to international (64%) and domestic (18%) 

travel (Econ Pöyry AB 2009), thus emphasizing the urgency of carbon mitigation in football and 

outlining the key areas for mitigation intervention, i.e. travel. The Green GoalTM programme 

raised public awareness of the carbon implications of football mega events and contributed to the 

development of first measures for their reduction. For instance, for the 2011 FIFA U-20 World 

Cup in ColombiaTM, FIFA offset the 9,000 tonnes of GHG emissions generated during the event 

by planting an additional 35,000 trees in the Colombian Andes (FIFA, 2011). The most recent 

2014 FIFA World Cup in BrazilTM generated accurate estimates of its GHG emissions, 

demonstrating that the main impact (84% or 2.7 million tonnes of CO2-eq.) arose from national 

and international travel (FIFA, 2013; Miller, 2016). For comparison, this is almost the amount of 

the carbon footprint generated by the entire nation of Malta in 2014 (Global Carbon Project-

GCP, 2015). These FIFA efforts marked a milestone in the development of the environmental 

sustainability thinking in football as it expanded and started to advance from specific mega 

events, such as the FIFA Men’s and Women’s World Cups (OC, 2011), to particular continental 

and national football tournaments.  

Although the environmental concerns highlighted by FIFA have been disseminated to the 

organisers of the major national football tournaments and their participants (football clubs), the 

latter have been slow in embracing the principles of environmental management and applying 

them to their operations (Jenkins, 2012). This is alarming given that national football 

competitions and specific football clubs are well positioned to not only reduce their 

environmental impacts but also to educate their supporters, thus raising public awareness of the 

environmental footprint of football and highlighting the need for its mitigation. For example, 



selected German Bundesliga clubs have adopted a number of initiatives to tackle the problem of 

climate change (Reiche, 2013), ranging from: promotion of public transportation with combined 

tickets for stadia and free use of public transport (all clubs, except one); solar energy generation 

on the stadia roofs (five clubs); green electricity procurement (four clubs); adoption of the 

Environmental Management Systems (EMSs) in the stadia and club offices (10 clubs); and 

carbon offsetting (three clubs). In a similar way, the Fluminense Football Club in Brazil conducts 

regular monitoring of the GHG emissions attributed to its operations (Rodrigues Filho, 2016), 

finding that the largest contribution is made by the club’s transportation activities, such as team 

travel to the away games (Fluminense FC, 2014; Saporta et al., 2016). Aside from these 

examples, an extensive analysis of the literature and corporate materials published online by the 

football clubs playing in major European and South American leagues has revealed no further 

evidence of the adoption of environmental sustainability thinking by the organisers of national 

football tournaments and their participants, i.e. football clubs.  

In England, the sustainability implications of football have been acknowledged (Dickson 

& Arcodia, 2010; House of Lords 2013). Existing research has addressed a number of issues 

related to the societal (i.e. the health and fitness levels of football players) (Di Salvo et al., 2009; 

Gregson et al., 2010) and economic (i.e. marketing and revenue generation) (Chadwick & 

Clowes, 1998; Barros & Leach, 2006) dimensions of sustainability. However, the environmental 

dimension of English football and, especially, its carbon repercussions have not yet become an 

established research item (Hickman, 2011), with extant research efforts being limited to a 

handful of studies that focus on specific, short-term and one-off events. For example, Collins et 

al. (2007) assessed the environmental consequences of the FA Cup 2003/04 final and the Carbon 

Trust (2013) unveiled the carbon footprint of watching football during the FA Cup 2010/11. 



With a notable exception of Newcastle United FC, which is a self-proclaimed ‘first carbon 

positive club in the world’ according to its management (AOL-UK, 2012), the literature review 

and the analysis of corporate materials published by the English football clubs online has 

revealed no further evidence of the application of environmental sustainability thinking in the 

context of English football.  

2.1. The English Premier League (EPL) 

The EPL is a major professional football competition in England which was first 

organised by the Football Association (FA) in 1992 (Premier League, 2016). It consists of twenty 

clubs playing in an ‘all-play-all’ tournament where each club plays against opponents twice, at 

home and away, thus totalling 380 matches. The popularity of the EPL is substantial (House of 

Lords 2013) and it is estimated that circa 800,000 foreign tourists (or 40% of total international 

tourists in the UK) attended and/or watched its football matches in the 2014/2015 season (EY, 

2015; Visit Britain, 2015). The EPL provides 103,354 jobs and generates £6.2 billion in 

economic outputs, thus contributing with approximately £3.4 billion or 0.2% to the national 

gross domestic product in 2013/14 (EY, 2015).  

Besides the significant domestic popularity, the international power of the EPL is also 

substantial. It is the third most important competition (Table 1) in UEFA's league coefficients 

(UEFA, 2017). The EPL is also the third largest revenue generator of all sports leagues in the 

world and the first in football, right behind the two major North American sports leagues, i.e. the 

National Football League and the Major League Baseball (Harris, 2015). This makes the EPL 

clubs the richest in the world as, according to Delloite (2016), among the 30 football clubs with 

the highest global income in 2014/15, 17 were from EPL. Lastly, the EPL is the most-watched 

sports league in the world as it is broadcast in 175 countries to 645 million homes and holds a 



potential total TV audience of 4.7 billion people (Ebner, 2013; EY, 2015). The large scale of the 

EPL suggests that it should be considered a mega-event (Müller 2015).  

 

Insert Table 1 

 

Given the magnitude of the EPL football tournament, it is surprising that its carbon 

impacts have been neglected in terms of research. As an exception, the Carbon Trust (2013) 

assessed the GHG emissions from the FA Community Shield match between Manchester United 

and Wigan to find these to be equal to circa 5,160 tonnes of CO2, with 5,000 tonnes, or 96.9%, 

arising from total travel (teams + fans travel). This finding is in line with Collins et al. (2007) 

who identified travel as the largest contributor to the environmental footprint of the FA Cup 

matches in England. The substantial carbon impacts caused by transportation to/from EPL 

football games, coupled with the high international profile of the EPL, makes it an interesting 

research object for carbon footprint analysis. 

  

3. METHOD 

 

3.1. Data Collection and Distance Calculation 

The subsequent analysis is based on the EPL participants (clubs) in the 2016/2017 season 

(Figure 1). First, the information on the participants’ host cities, host stadia (and their capacity), 

and the nearest airport and train stations was compiled (Table 2). The calendar of matches in the 

2016/2017 season was then checked (Premier League, 2017). The 18 playing rounds were 

analysed in order to identify the travel itineraries of clubs. 



 

Insert Figure 1 
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As the literature review showed that travel accounts for the largest share of carbon 

footprint from sporting events, it was necessary to understand the travel patterns of the EPL 

teams. To this end, all 20 clubs were contacted within the period of October-November 2016. A 

self-completion questionnaire was developed and emailed to the clubs to collect the necessary 

data on the means of transportation and the type of accommodation used in their away games. A 

number of football clubs refused to participate in the survey due to alleged confidentiality of the 

data requested. However, the data obtained from the remaining willing clubs allowed 

generalisations to be made to establish the travel and accommodation patterns across the sample.  

Three means of transportation indicated by the clubs were considered in this study: 

coach, train and airplane. Among these, coach was preferred for short-distance trips due to low 

cost, flexibility and the opportunity to establish a particular travel itinerary. Train was preferred 

for medium-haul and long-haul journeys, while airplane was preferred for long-haul trips. To get 

to an airport and/or a train station, the EPL clubs make use of coach and this additional travel 

was also considered. Here, the individual trips of club players and staff, by private car or taxi, 

from their teams to their residences, or in the opposite direction, were excluded due to data 

availability.  

The maximum travel distance identified in this study as suitable for the use of coach was 

257.49 km such as, for example, the distance travelled by Bournemouth FC to Swansea. This 

maximum distance is covered in approximately three hours, depending on traffic conditions, and 



does not cause discomfort for players. Distances greater than 257.49 km are covered by 

commercial flights. The maximum distance identified for train travel was 344 km, which can be 

covered in approximately three and a half hours. Travel by train offers less flexibility compared 

to coach and is therefore less preferred by the EPL teams. Train is however utilised by the EPL 

clubs based outside London when travelling to and from London. This is because coach trips to 

London can be unreliable due to the unpredictability of city’s traffic conditions. The London-

based EPL clubs make use of train when attending the away games in the direct proximity to 

London for the same reason. Longer distances are covered by airplane which is partially due to 

the issue of comfort and, partially, for the sake of team security. For distance calculations, the 

following sources were used: RailMiles (2016) for train; Travelmath (2016) for airplane; and AA 

(2016) for coach trips. The start/finish point for all journeys was assumed to be in the centre of 

an EPL club’s home town. The EPL clubs choose overnight accommodation for the away games 

if a one-way travel distance exceeds 64.37 km.  

The size of a travel delegation considered for the GHG emissions from transportation of 

the EPL clubs was determined from the information available in the public domain as well as 

provided by the teams (Table 2). According to the EPL regulations, each team can nominate 11 

regular players and 7 reserves for each match (Premier League, 2017). The number of support 

staff in trips varies from team to team. The size of a support delegation for the Leicester City 

Football Club (LCFC) was used as a proxy (Table 3). Thus, an average size of a travel party for 

an EPL team was calculated to consist of 39 members. This is close to an average of 45 members 

per travel delegation utilised by CO2ZERO (2012) to assess the carbon footprint of football team 

travelling to partake in the FIFA World Cup 2014TM in Brazil.  

 



Insert Table 3 

 

3.2. The Carbon Footprint Assessment Method 

The carbon footprint assessment method developed by the UK’s Department of the 

Environment, Food and Rural Affairs (DEFRA) was used. This is one of the most established 

tools to assess the carbon footprint from various industrial and transport processes in the UK 

(DEFRA, 2016) which justifies its choice for this study. DEFRA assesses the magnitude of 

carbon footprint in kilograms of carbon dioxide equivalent (kg CO2-eq). This is an official unit 

of carbon footprint estimates as prescribed by the Intergovernmental Panel on Climate Change 

(IPCC, 2007). The unique feature of the method by DEFRA is in that it is capable of estimating 

not only the ‘direct’, but also some of the ‘indirect’ carbon impacts, such as those arising from 

the fuel chain (DEFRA, 2015a). The ‘indirect’ GHG emissions, such as those associated with the 

capital goods and infrastructure, are excluded from the DEFRA analysis which can be seen as a 

drawback of this method (DEFRA, 2015b).  

The carbon intensity of accommodation for the away games was derived from the 

literature as DEFRA does not provide these data. It was assumed that the EPL clubs stay in 

upmarket and luxury hotels due to the superior levels of comfort they provide. Thus, the value of 

34.32 kg CO2-eq. per guest night proposed by CarbonNeutral Company (2008 cited Chenoweth 

2009), for UK luxury hotels was used.  

The training, leisure and catering activities carried out by the EPL clubs at a destination 

were disregarded. This is because all EPL clubs reported these to be short and insignificant. This 

is further due to the fact that leisure activities hold a small share, at around 3-5%, in the total 

carbon footprint of tourism (UNWTO, 2007), while their assessment is problematic due to data 



availability and systematisation (Becken & Simmons, 2002). The exclusion of the leisure 

activities is, therefore, deemed feasible and yet it is acknowledged as one of the shortcomings of 

the analysis. Table 4 presents the carbon intensity coefficients used in this study. 

 

Insert Table 4 

 

The carbon footprint of the trips was calculated by multiplying the distances travelled (by 

the different means of transportation) by the average number of participants of each football 

team (39 people), as well as by the coefficients presented in Table 4. Likewise, for the carbon 

footprint of accommodation, the size of the teams was multiplied by the number of hotel nights 

in away games, by the value of 34.32 kg CO2-eq. per guest night, as per above. 

4. RESULTS  

The analysis shows that air travel (102,605 km) was the most widespread means of 

transportation by the EPL clubs (Table 5). The largest air distance travelled (475 km) was 

between the cities of Bournemouth (AFC Bournemouth) and Newcastle upon Tyne (nearest 

airport to Sunderland AFC). However, the team that used it the most was Swansea City AFC (for 

17 away matches). Train represented the least used means of transportation with the eight clubs, 

based in the north of England and in Wales, not using it at all. Coach is the second most popular 

mode of travel and, yet, it has only been used twice by AFC Bournemouth and Swansea City 

AFC.  

 

Insert Table 5 

 



The EPL clubs travelled the total distance of 181,791 km in the season 2016/17, having 

produced 695,452 kg CO2-eq. (Figure 2), with 589.638 kg CO2-eq. or about 85% arising from air 

travel. Air travel is the largest generator of carbon impacts in tourism (Becken, 2001; Peeters et 

al., 2006; Hanandeh, 2013; Farley et al., 2017), which is further confirmed herewith (5.75 kg 

CO2-eq per km travelled). Travel by train (21,950 km) produced 41,818 kg CO2-eq. (or 1.91 kg 

CO2-eq per km travelled) while travel by coach (57,236 km) generated 63,996 kg CO2-eq. (or 

1.12 kg CO2-eq per km travelled) making it more efficient in carbon terms, which is in line with 

the literature (Zachariadis & Kouvaritakis, 2003; Brand & Boardman 2008; Filimonau et al., 

2013). Travel by coach is therefore the best option in climate terms. It is a comfortable and 

flexible means of transportation whose major drawback is in its dependence on traffic conditions, 

especially when driving in major metropolitan areas, such as London, Liverpool and Manchester. 

For trips to these metropolitan areas, train represents a viable and more carbon-efficient 

alternative. 

 

Insert Figure 2 

 

The transportation element holds the largest share (about 61.3%) in the GHG emissions 

attributed to EPL club travel (Figure 2). The contribution of accommodation is lower (about 

38.7%) and yet considerable, predominantly due to the stay in upmarket and luxury 

accommodation facilities that are more carbon intense compared to budget hotels (Filimonau et 

al., 2011). Table 5 shows that, on average, each club has 16 overnight hotel stays which is 

equivalent to the carbon footprint of 21,951 kg CO2-eq. per club. However, for four clubs 

(Burnley FC, Leicester City FC, Stoke City FC and West Bromwich Albion FC) the carbon 



footprint from accommodation is larger than the cumulative GHG emissions from transportation. 

This carbon footprint can be reduced if the EPL clubs make use of budget hotels. This is deemed 

appropriate given that, according to the data supplied by the clubs, they do not benefit from the 

use of the luxury hotels' facilities (such as spas) due to a short term of their overnight stay. The 

variety of facilities and functions available 24 hours a day in luxury hotels are the key 

contributors to their high energy consumption and associated GHG emissions (Deng, 2003; 

Khemiri & Hassairi, 2005, Filimonau et al., 2011). 

Figure 2 shows that the EPL clubs generate 56,724 kg CO2-eq. on average, with the Hull 

City AFC being the most representative team in this regard. The geographical origin of the clubs 

participating in EPL affects the magnitude of their carbon footprint, i.e. the teams located 

remotely and/or farther from the centre of England, such as Sunderland AFC, produce more 

GHG emissions. The central location of West Bromwich Albion FC (Figure 1) determines its 

low carbon footprint which is equivalent to the total GHG emissions from train travel made by 

all EPL teams (Figure 2). 

The total carbon footprint attributed to EPL club travel in the season 2016/17 is 

1,134,477 kg CO2-eq or 29,089.15 kg CO2-eq per member of delegation. This is equivalent to 

483,230 litters of petrol consumed or 240 passenger vehicles driven for one year or 4,375,727 

km driven by an average passenger vehicle; this is also equivalent to 109 laps made around the 

Earth by car (EPA, 2016).  

 

5. DISCUSSION 

Given the disproportionally high share of air travel in the total carbon footprint of EPL 

club travel, this transportation mode represents a major mitigation opportunity. Playing games at 



‘neutral’ stadia has the potential to reduce the carbon footprint of EPL clubs which is illustrated 

on the basis of the Southampton FC versus Hull City AFC away game example. Using the 

method from this study, return travel from Southampton to Hull would involve 80.5 km by coach 

(90 kg CO2-eq.), 602 km by airplane (3459.48 kg CO2-eq.) and one overnight hotel stay (454.35 

kg CO2-eq.). Local travel from the Hull City AFC to its stadium would add 8.64 kg CO2-eq. to 

this number, thus totalling 4,012.47kg CO2-eq. However, if this match was played at the 

Hawthorns Stadium of the West Bromwich Albion FC, a stadium of equal capacity (Table 2) but 

located midway for both clubs, the carbon footprint would be reduced by 51.35% to 1,952.38 kg 

CO2-eq. There would be no need for air travel and the two clubs would travel by coach, covering 

a total of 933.42 km and generating 1,043.68 kg CO2-eq. The remaining carbon footprint would 

arise from hotel stay which would increase in this specific case given that both clubs would need 

to stay in West Bromwich overnight. In the case of a ‘neutral’ stadium, the carbon footprint of 

hotel clubs tends to increase because, in this case, both clubs will play away from home. 

However, since the reduction in carbon footprint of transportation is considerable, this option can 

be considered feasible. The concern with the location of stadia is in agreement with 

Triantafyllidis et al. (2018) who show correlation between the carbon dioxide emissions and the 

location of football facilities. This reduction is due to the choice of the new means of 

transportation to reach the stadia, as in the example of the EPL clubs above.In the long-term 

perspective, another mitigation option might rest in the use of aviation biofuels (IATA, 2013). 

The British Airways (BA) operate the majority of domestic flights in the UK (Morris, 2016) and 

are a preferred carrier for most EPL clubs. The BA are one of the many airlines trialling aviation 

biofuels (Stecker et al. 2014). Procurement policies of the EPL clubs can be amended in a way 



that, in the future, air travel services provided by the BA for the away games should be operated 

on biofuel-driven flights. 

Same also holds true when devising carbon mitigation strategies for hotel 

accommodation. The EPL clubs should strive to stay in hotels that have implemented sound 

GHG emission reduction measures (Chou, 2014; Chan & Ho, 2006). The ‘green’ procurement 

strategies adopted and regularly monitored by the EPL clubs can lead to hotel competition in the 

UK, i.e. where accommodation providers would compete with each other for the right to host 

football clubs. The EPL clubs would then use the ‘green’ or climatic credentials of hotels as one 

of the major selection criteria for contracting. The importance of collaboration between event 

organisers is relevant in behavioural intentions, that is, in the satisfaction of technical 

committees, as highlighted by Kaplanidou & Gibson (2010).  

The potential for mitigation of the carbon footprint from travel of the EPL clubs should 

be examined in future research work, especially from the viewpoint of economic viability. It 

needs to be checked whether these measures proposed increase costs and therefore become 

unviable from the club’s management perspective. Identifying mitigation costs is still a difficult 

task, but it has been growing with the interest of accounting for these values (Deegan, 2002; 

Gray et al., 1995). At a time when public and private agencies recognise the importance of 

sustainable development, the environmental impacts of mega sporting events are commanding 

increasing attention (Collins et al., 2009). Hence, the findings of this study have important 

implications for EPL club managers and UK transportation and environmental policy makers. 

Sports tourism events, such as the national football tournament in England, have large audiences 

and a high public profile. The sustainability commitments of the EPL clubs should be reinforced 

and monitored to ensure they stay up-to-date. They should further be broadcast to the public to 



raise public awareness about the environmental footprint attached to football. A comparative 

analysis of the EPL and other national football competitions is necessary to facilitate the 

exchange of information and know-how across the countries (Thibault, 2009). This is because 

the different views of the same problem can stimulate more effective search for viable solutions 

on a common basis and account for political and cultural differences (Collins et al., 2007).  

 

6. LIMITATIONS AND FUTURE RESEARCH 

This research had a number of limitations that should be addressed in the future work.  

First, football clubs should facilitate research on carbon intensity of football by publicly 

disclosing information on their travel itineraries and collaborating more closely with academics. 

For example, for the accomplishment of this work, there was a great difficulty to obtain 

information from the clubs due to perceived commercially sensitivity of the data on travel. 

Second, this study focused on the GHG emissions from EPL club travel, thus excluding the 

‘indirect’ carbon footprint attributed to club administrative and support workers, operation of 

stadia, journalists and, most importantly, the public (namely club fans, or supporters, who 

regularly attend home and away games of their favourite clubs, and club amateurs who follow 

the games on TV and via any other means of technology). Future research should be developed 

encompassing all components of the national football tournaments, i.e. EPL club travel, their 

administration and management, travel of supporters and all the ‘indirect’ activities attributed to 

following football games online as well as offline. In particular, the carbon footprint of club 

supporters should be accounted for if future assessments of GHG emissions from football are to 

be comprehensive. This is because the 2015/16 EPL season had the total audience of 13,851,698 

people (ESPN FC, 2016) implying significant impacts attributed to fan travel to support the EPL 



games and watch these on TV. Indeed, football amateurs or the ‘passive public’, according to 

Gibson (2003), increase the carbon intensity of football substantially. For example, the Carbon 

Trust (2013) attempted to estimate the GHG emissions arising from watching football games on 

the different types of media and demonstrated that the carbon figures are high but difficult to 

assess. This carbon footprint should be a priority topic for future research. Lastly, the next step 

towards more holistic assessments of carbon footprint from football should, thus, involve a better 

understanding of the travel and football watching habits of football club supporters. This 

information can be collated by the EPL clubs to aid in developing more effective marketing 

strategies and using the data collected for the design of carbon mitigation measures. 

 

7. CONCLUSIONS 

This study assessed the carbon footprint of travel attributed to the EPL clubs, one of the 

most important national football tournaments in the world. It showed that: 

1) The choice of travel means by club management greatly affected the GHG emissions 

from club travel, thus outlining opportunities for mitigation.  

2) Aside from reducing the frequency of air travel, the study demonstrated that the choice 

of stadia and overnight accommodation can affect the carbon footprint of the EPL clubs.  

3) This suggests that the ‘green procurement’ strategies need to be adopted by club 

management when selecting stadia locations and accommodation providers.  

4) Development of effective carbon mitigation measures is important in the football 

context, not only because this sport is growing in popularity while producing the 

disproportionally significant GHG emissions, but also because it has a high public profile. This 

implies that the sustainability interventions adopted by the EPL clubs will not go unnoticed, thus 



raising consumer awareness about the carbon intensity of football and, possibly, enhancing more 

responsible day-to-day consumer behaviour.  

5) The leadership of the EPL clubs in environmental sustainability could attract sponsors 

that appreciate and share their corporate sustainability values. Policy-makers can further 

facilitate these sustainability commitments of the EPL clubs by offering tax incentives and 

subsidies for the implementation of the ‘green’ solutions at their stadia and during their travel. 
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Table 1: Major European football leagues. Bold letters indicate the highest figures in each category.  

UEFA 2016/2017 League Size 
(Number of 

Clubs) 
2016/2017b 

Total 
Attendance 
2015/2016c 

Average 
Attendance 
per game  

2015/2016c 

Total 
Players’ 

Market Value 
2016/2017b 

Leaguesa Coefficient 
(points)*a 

1- La Liga  
(Spain) 99.998 20 10,541,027 27,739 £3.08bn 

2- Bundesliga 
(Germany) 77.498 18 13,252,808 43,309 £2.20bn 

3- Premier League 
(England) 73.391 20 13,851,698 36,451 £4.17bn 

4- Serie A  
(Italy) 70.998 20 8,466,518 22,339 £2.37bn 

5- Ligue 1 
(France) 53.999 20 7,920,621 20,898 £1.49bn 

6- Premier League 
(Russia) 50.332 16 2,609,275 11,056 £0.6bn 

7- Liga NOS 
(Portugal) 49.332 18 3,268,572 10,895 £0.7bn 

*The coefficient points are based on the results of each association's clubs’ performance for the five previous 
UEFA Champions League and UEFA Europe League seasons.  

Adapted from: a UEFA (2017), b Transfermarkt (2017), c ESPN FC (2016). 
 

 
 



Table 2: Participants of the EPL in season 2016/17. 

Club City of Origin Stadium Capacity a Nearest Train Station 
(When used) Nearest Airport Registered 

Players b 

Arsenal London Emirates Stadium 60,432 
London Euston/ 

London St Pancras/ 
Waterloo Station 

London City Airport 39 

Bournemouth Bournemouth Dean Court 11,464 Bournemouth Station Bournemouth Airport 31 

Burnley Burnley Turf Moor 22,546 Burnley Central Leeds Bradford 
International Airport 26 

Chelsea London Stamford Bridge 41,623 London Euston/ 
London St Pancras/ 

Waterloo Station 

Heathrow Airport 24 

Crystal Palace London Selhurst Park 26,309 London City Airport 33 

Everton Liverpool Goodison Park 40,569 Liverpool Lime Street John Lennon Airport 29 

Hull City Hull KCOM Stadium 25,404 Hull Paragon 
Interchange Humberside Airport 31 

Leicester City Leicester King Power  32,500 Leicester Station East Midlands Airport 28 
Liverpool Liverpool Anfield Stadium 54,167 Liverpool Lime Street John Lennon Airport 29 
Manchester City Manchester City of Manchester 55,097 Manchester Piccadilly Manchester Airport 28 
Manchester United Manchester Old Trafford 76,100 Manchester Airport 26 

Middlesbrough Middlesbrough Riverside Stadium 35,100 Middlesbrough Station Durham Tees Valley 
International Airport 26 

Southampton Southampton St Mary's Stadium 32,689 Southampton Station Southampton Airport 32 
Stoke City Stoke-on-Trent Bet365 Stadium 28,383 Stoke-on-Trent Station Manchester Airport 27 

Sunderland Sunderland Stadium of Light 49,000 Sunderland Station Newcastle International 
Airport 36 

Swansea City Swansea Liberty Stadium 20,972 Swansea Station Cardiff Airport 26 

Tottenham Hotspur London White Hart Lane 36,274 
London Euston/ 

London St Pancras/ 
Waterloo Station 

London City Airport 31 

Watford Watford Vicarage Road 21,977 Watford Junction London Luton Airport 33 
West Bromwich 
Albion West Bromwich The Hawthorns 26,500 The Hawthorns Station Birmingham Airport 25 

West Ham United London Olympic Stadium 57,000 
London Euston/ 

London St Pancras/ 
Waterloo Station 

London City Airport 33 

a Belfast Telegraph (2016). Premier League club guide 2016/17. Football Stats, July, 22. Available at: <http://www.belfasttelegraph.co.uk/sport/football/premier-
league/premier-league-club-guide-201617-34903616.html>. Retrieved October 14, 2016. 
b Premier League (2016). Premier League 2016/17. Available at: <https://www.premierleague.com/players>. Retrieved October 11, 2016. 
 

https://en.wikipedia.org/wiki/Selhurst_Park
https://en.wikipedia.org/wiki/Goodison_Park
https://en.wikipedia.org/wiki/Anfield
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Table 3: LCFC staff composition for the 2016/17 season. 
Staff Sector Detailed description of employees Number  
Coaching Staff Manager; Goalkeeper Coach; General Assistants 6 
Medical Staff Doctor and Physiotherapists 4 
Sport Science Staff Nutritionists and Physical Trainers 6 
Performance Analysis 
and Recruitment 

Tactical Analyst; Heads of Sports Science and Performance 
Analysis and others 5 

TOTAL: 21 
Source: Based on the LCFC (2017) information. 
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Table 4: The carbon intensity factors for transportation (kg CO2-eq.). 
Mode of 
transportation 

Unit of 
measurement 

Direct and fuel chain related ‘indirect’ 
GHG emissions  

Traina Passenger  
Km 
Km 

0.04885b 
Coachc 0.02867d 
Air Travele* 0.14735 

a The factor has been derived by DEFRA from the Office of the Rail Regulator’s National rail trends for 2014-
15 (DEFRA, 2016). 
b ‘National passenger rail’ category. 
c DEFRA (2016) indicates that the average occupancy is 17.56%, however it acknowledges that this occupancy 
can be significantly higher in reality; hence, the occupancy value of 75% and the maximum load factor of 49 
were utilized instead as suggested by Filimonau et al. (2014). 
d Value updated by DEFRA (2016). 
e Assuming domestic occupancy of UK flights is equal to 72% with the maximum load factor of 190. 
* Estimates of the GHG emissions from air travel do not include the radiative forcing (RF) effect (see, for 
example, Berners-Lee et al., 2011 for more details). 
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Table 5: Number of games, hotel stays and the distance traveled by each EPL club using the different means of 
transportation. Bold letters indicate the highest figure in each category.  

 

Football Club 
Airplane  Coach Train  Total Away 

Hotel 
(days) Games Km 

travelled Games km 
travelled Games km 

travelled 
km 

travelled 
Arsenal 10 5,720 5 1,429 4 1,294 8,443 14 
Bournemouth 11 6,875 2 1,838 6 2,124 10,837 18 
Burnley 3 1,934 10 3,223 6 4,075 9,233 17 
Chelsea 10 5,443 5 1,609 4 1,294 8,346 14 
Crystal Palace 10 5,720 5 1,696 4 1,294 8,709 14 
Everton 10 5,263 9 3,095 - - 8,357 16 
Hull City 9 4,609 10 4,832 - - 9,441 19 
Leicester City 4 1,796 10 4,054 5 1,577 7,427 19 
Liverpool 10 5,263 9 3,100 - - 8,363 16 
Manchester City 9 4,574 10 3,062 - - 7,636 15 
Manchester United 9 4,574 10 3,096 - - 7,669 15 
Middlesbrough 10 6,917 9 4,241 - - 11,158 18 
Southampton 10 6,164 3 1,972 6 1,564 9,700 18 
Stoke City 5 2,256 8 2,702 6 2,746 7,704 18 
Sunderland 14 9,785 5 3,544 - - 13,329 18 
Swansea City 17 8,488 2 4,217 - - 12,704 19 
Tottenham 10 5,720 5 1,655 4 1,294 8,668 14 
Watford 9 4,377 6 2,328 4 1,511 8,217 14 
West Bromwich  3 1,410 11 4,023 5 1,883 7,316 18 
West Ham United 10 5,720 5 1,521 4 1,294 8,534 14 

Total: 183 102,605 139 57,236 58 21,950 181,791 328 
Total (%): 48.17 56.44 36.57 31.49 15.26 12.07 100% - 

Average: 9,35 5,130 7.17 2,862 2.47 1,098 9,090 16 
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Figure 1: UK Map with locations of EPL clubs - Season 2016/17. 
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Figure 2: The carbon footprint (t CO2-eq.) from EPL clubs. 
 


