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Abstract: The sports industry is an institution that has large responsibility toward global
environmental pollution. Over the past decade sports organizations have initiated a variety of
environmentally sustainable practices. In this paper, the role of research in CO2 emissions generated
by the sports industry pursuits is highlighted. This report recommends that strategic management
approaches and policy development are required to control this dangerous environmental pollutant.
Specifically, proactive sustainable innovations and policies that mandate alternative transportation
behaviors are suggested. In conclusion, after reviewing the current literature, it is proposed that
sports associations should apply specific practices in sports events with focus on spectators’ mobility
choices such as sustainable transportation.
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1. Introduction

Degradation of the natural environment and its resources has been highlighted by climate
scientists because of the human activities that generate carbon dioxide (CO2) emissions [1]. People who
are involved with sports often engage in practices that produce large amounts of CO2 emissions [2].
Accordingly, the estimated quantity of CO2 emissions from sports practices such as transportation,
the construction of sport facility and production of sporting goods and services is a significant threat
to the quality of the natural environment [2,3]. The United Nations Environmental Program (UNEP)
(2018) has turned its focus to sports activities related operations due to the negative impact of these
activities on global ecosystems and the large quantity of CO2 emissions derived from sports-related
operations [4]. Specifically, UNEP’s (2018) latest commentary stated that sports events, sports facilities,
transportation, and the manufacture and consumption of sporting goods have a significant negative
impact on the natural environment [4]. Equivalently, United States Environmental Protection Agency
(US EPA) (2018) has turned its focus on sport and the environment and developed an agenda with
strategies and policies that aim to reduce the impact of sport expansion on environmental resources [5].
An objective of US EPA’s agenda is to advocate environmental sustainability on the sports industry
and motivate sports organizations and consumers to become pro-active in terms of the large carbon
footprint production [5]. For example, by controlling sports facilities’ functions, sports consumption
and travel behaviors in sport, it could potentially mitigate the environmental pollution and limit the
degradation of environmental habitats [6]. Essentially, an appropriate management of CO2 emissions
in the sports industry would mean that a large portion of the cause of climate change could be
controlled [5–7].

2. Environmental Efforts

Sport organizations are initiating environmental sustainability efforts in their everyday business
operations [8]. For example, the International Olympic Committee (IOC) provides documentation
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with required environmental initiatives to countries and cities that bid to host the Olympic and
Paralympic Games [9]. For instance, Agenda 2020 is a policy document that contains guidelines
and procedures on how sports organizations that host the Olympic Games can reduce their impact
on the natural environment [9]. In addition, environmental efforts constitute practices that aim to
reduce CO2 emissions generated by any activity associated with them [8,9]. In an effort to be more
environmentally sustainable, sports organizations are constantly looking for ways to reduce energy,
water and paper consumption and promote practices that have an environmentally friendlier outcome,
such as recycling, the construction of green buildings, and the use of sustainable modes of transport [10].
Research has found that corporate social responsibility as a strategic approach by a sports association
has a significant effect on the organizational value [11,12]. Accordingly, if a sports organization has
environmental values and promotes environmental initiatives, then its sports consumers seek to act in
a more sustainable manner [13,14].

3. Carbon Dioxide Sources

The activities of sports organizations that are related to CO2 emissions include the function
of sports facilities, water and solid waste management plants, electricity and water consumption,
transportation of sports teams, and the distribution of sport manufactured products and services [12,13].
The external-nature includes activities in which the sports consumer is engage, such as the consumption
of sports products and services which results in the large generation of waste and traveling behavior
such as single operation vehicle (SOV) usage [12–14]. Accordingly, an operation that requires the
involvement of both the internal and external associate of a sports organization is the sporting
event [13–15]. Evidence shows that a large quantity of CO2 emissions is generated during a sports
event [12–16]. For instance, in to host a sporting event, large outdoor space is required where
sports organizations could accommodate the sport teams, the employees, and the volunteers and
facilitate its consumers [14–16]. Spectators have a bond with their favorite sports team and as
consumers, they contribute to the highest quantity of CO2 emissions [4–16]. Specifically, the emotional
connection between spectators and sports teams result in overconsumption habits related to sports
products and services, attending sporting events, purchasing sports goods, and consuming food
and beverages [14–17] In addition, the largest quantity of CO2 emissions is derived from spectators’
transportation and travel to the place of the event [18,19].

4. Sporting Events

The number of spectators traveling to attend a sporting event has increased dramatically over the
past decade [2,3]. Evidence has shown that in Europe, 25.6 million spectators travel to attend large-scale
sporting events [20,21]. With respect to the quantity of CO2 emissions, 25.6 million spectators generate
210,000 tons of CO2 emissions and 8 kg of CO2 is emitted by each individual [18–24]. Some other cases
found that 15 million spectators traveled to the place of only one sporting event (e.g., the cycling event
Tour de France) [22–24]. In Major League Baseball (MLB), 73 million people attend annual baseball
games [25]. The highlight of this case is that every team in the MLB plays 81 games every single
year [25]. This means that each sports team should travel to 40 games to compete at the opponent’s
home stadium [25]. At the same time, there is a large number of spectators who follow their favorite
teams to games away from their home stadium [17–25]. Other examples include sporting events
that take place every four years, such as the Federation International Football Association (FIFA)
World Cup, the Olympic Games, the Euro Football Championship and the Rugby World Cup [23].
Approximately, 3 million spectators attend each of the aforementioned events and it has been estimated
that they travel more than 2000 miles [9,23].

5. Sports Facilities

Sporting events also have large venues that that usually are built to accommodate 40,000 to
90,000 spectators [24]. For example, a sports facility that hosts the American college football games
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has an average capacity of 90,000 seats [25,26]. Sporting events would not reach such large numbers
of spectators and media publicity if there were no sport facilities, venues and complexes that were
state-of-art for the sports industry [26]. The innovative technology and aesthetic designs have been
part of the progress of the sports industry when new sport facilities are built and they have a significant
cost on the natural environment [10,26]. However, this is a controversial example, as the costly and
innovative technologies used to build the stadiums primarily aim to reduce CO2 emissions [10–12].

Based on the above literature, the attitudes and behaviors of people who engage in the sports
industry activities should change toward the protection of the natural environment and the control of
climate change [19]. Essentially, stakeholders, consumers and associates of the sports industry that
participate and host sporting events should promote environmentally-friendly practices in sports
facilities during the everyday routine for the greener practice of the buildings [19–22].

6. Transportation

A recent study by Triantafyllidis et al. [3] reported that 90,000 spectators attend an American
college football event. Spectators travel more than 80 miles and they primarily used an SOV and
secondary they carpool [2–5]. The single drivers were estimated to generate 14.59 kg of CO2 emissions
per person and spectators who shared a vehicle with other spectators generated 17.73 kg of CO2

emissions [3]. The quantity of CO2 emissions from spectators’ transportation to a single college football
game is approximately 1 million kilograms of CO2 [3]. In addition, there is evidence that environmental
impacts derived from Canadian college varsity sports event transportation plays a critical role in the
degradation of environmental quality [22]. Similarly, in European professional sports, spectators’
transportation was the primary source of CO2 emissions emitted into the environment [3–5].

7. Problem Indication

Consequently, if there were a quantitative assessment that would capture the total amount of
CO2 emissions produced by the entire process of one large-scale sporting event, it is expected that the
quantity of CO2 emissions would be enormous. Essentially, there is an urgency for policy development
with respect to the environmental initiatives of large-scale sporting events that are hosted weekly
across the globe.

8. Solutions

No previous study has illustrated the negative impact of the sports industry on climate change.
This study displays the sources of CO2 emissions and concludes that attention should be given to sport
facility operations and spectator transportation in sports events. Therefore, innovative technologies
should be integrated into sports facilities: proposals include renewable energy sources and electric
car stations [27]. These practices are a preliminary approach toward controlling CO2 emissions from
the facility and building construction and an innovation perspective. Accordingly, policies that target
sporting events should be developed to control a large number of attendees and the place that sports
organizations choose to host them. For instance, places that accommodate public transportation
such as high-density urban areas should be first choice for facilitating sporting events and building
stadiums [2,3]. Spectators’ lack of knowledge with respect to their negative impact on the environment
makes them use single-operation vehicles more often. In addition, spectators care mostly about
their comfort and convenience when traveling [19–22]. Therefore, to achieve effective CO2 emissions
management, sports organizations should consider how their practices and choice of a venue could
reduce the amount of CO2 emissions that are derived from the transportation sports consumers.
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