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Preface 
 

This report is written by two Master students in Tourism Studies at Mid Sweden 
University – Tami Lanzendorf and Henk Högemann, under the supervision of the 
MISTRA-researcher Lusine Margaryan. Tami and Henk worked on this report during 
the spring semester of 2023 as part of their internship at the ETOUR Research Centre. 
During their internship they joined the research program MISTRA Sport and Outdoors 
via the working group focusing on Sustainable Events. The authors thank Joacim 
Ingelsson, Eje Andersson and Axel Eriksson for their valuable inputs. 

This report provides a general overview of environmental impacts of outdoor events, 
subsequently highlighting the phenomenon of orienteering, which is rarely in focus in 
scientific literature and projects. Orienteering is an interesting sport to study in a 
MISTRA-context, not least based on the direct connections to both sport and outdoors.  

I would like to take the opportunity to thank the authors of this publication. I hope this 
report will bring new insights into sustainable event development.  

/Robert Pettersson, theme leader of Sustainable Events 

Östersund, August 2023  
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Executive summary 
 

The growing interest in the environmental impacts of outdoor events and festivals has 
sparked the need for systematic research, as limited information currently exists on the 
subject compared to economic and socio-cultural impacts. The primary objective of this 
popular science report is to provide an overview of existing research on environmental 
impacts of outdoor events specifically focusing on orienteering as a showcase example. 

Orienteering, a widely popular outdoor sport, particularly in Scandinavia, has 
witnessed a surge in popularity. Given the sport's heavy reliance on natural resources, 
it is imperative to ascertain the extent of its negative impacts on the environment and 
identify factors that event organizers and participants should consider to contribute to 
the environmental sustainability of orienteering events. 

This report underscores the limited understanding of the relationship between outdoor 
events and environmental sustainability, with transportation and travel emerging as 
primary contributors to adverse environmental consequences. It recognizes the need to 
prioritize sustainable transportation alternatives, such as public transport, and 
recommends situating event venues in proximity to these transportation options. 
Furthermore, the report proposes the implementation incentives to encourage 
sustainable travel behavior among event participants and tourists. Among direct 
impacts, soil erosion emerges as an issue in outdoor events, while orienteering events 
may also disrupt wildlife habitats and vegetation. Measures such as trail design and 
zoning considerations can help mitigate these impacts.  

Responsible resource management, waste reduction, utilization of sustainable energy 
sources and water conservation practices are also highlighted as critical components for 
achieving environmental sustainability in orienteering events. The report emphasizes 
the availability of various methods and tools to measure and mitigate environmental 
impacts. However, it acknowledges the absence of a consensus on uniform 
sustainability assessment methods, indicating the need for further research in this area.  
The O-Ringen orienteering event serves as an example of a large-scale outdoor sport 
event with significant sustainability efforts, but further considerations are still needed 
to reduce the environmental footprint of orienteering events. 
 
By promoting sustainable travel, venue selection, waste management, energy and water 
conservation, orienteering events can make significant progress towards achieving 
sustainability goals and minimizing their environmental impact. This commitment to 
sustainability contributes to the long-term viability of the sport while safeguarding the 
natural environment. Further research in various areas mentioned and the 
implementation of the recommendations outlined are crucial to propel sustainability 
efforts in outdoor events, particularly in the context of orienteering. 
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1. INTRODUCTION 
 

This report aims to provide a comprehensive overview of the environmental impacts 
associated with outdoor events, with a special focus on orienteering events. The report 
sheds light on the potential environmental consequences that may arise from such 
events, including but not limited to greenhouse gas emissions, land and water pollution, 
soil erosion, vegetation damage, and wildlife disturbance.  

Methodologically, this report is based on the analysis of literature available through 
scientific databases and public domains, including both primarily academic but also 
grey literature. Focus is made on the sources directly addressing environmental impacts 
of outdoor events. It has to be emphasized, that scientific literature focusing on 
environmental impacts of events in general, and orienteering and orienteering events in 
particular is quite scarce. This lack of research has been widely recognized before (e.g. 
Eriksson et al., 2023; Mykletun, 2009; Margaryan & Fredman, 2021, 2021a).  Therefore, 
certain generalizations and extrapolations were made based on the knowledge available 
from other comparable outdoor events, such as trail running and mountain biking 
competitions, as well as a more developed field of nature-based tourism. However, this 
is not always feasible since orienteering has its own unique specifics, as its impacts are 
dispersed in space and limited in time. 

The report starts with a broader overview of events and sustainability, emphasizing the 
importance of events for tourism and regional development. It then moves to 
conceptualizing sustainable events, particularly outdoor events, which are the focus of 
the study. The next section provides an overview of the key environmental impacts of 
outdoor events, including both direct and indirect impacts. Indirect impacts are related 
to transportation and its challenges, while direct impacts include trampling, soil erosion, 
and disturbance of wildlife. Resource management is also investigated, particularly the 
use of materials, waste, and waste management, such as the use of energy and water. 
Additionally, best practices and tools of environmental impact management for outdoor 
events are lined out. This section provides practical recommendations for event 
organizers to minimize the environmental impacts of their events. The report then looks 
specifically at orienteering events, their prerequisites and environmental impacts. It 
therefore points out the potential environmental impacts that could occur during 
outdoor events such as orienteering. Finally, the report concludes by offering 
recommendations for more environmentally sustainable outdoor events.  

Through the provision of state-of-the-art knowledge and recommendations, this report 
therefore aims to draw attention of both researchers and practitioners to the 
environmental impacts of outdoor events.  This report highlights environmental 
impacts of outdoor events and especially orienteering events as a largely 
underresearched area, calling for further research attention from the scientific 
community (even though a lot of information could also be found from unpublished 
materials, and grey literature, such as reports of Swedish Orienteering Federation 
www.orientering.se and International Orienteering Federation orienteering.sport). 
Further, this report aims to contribute to the mitigation of environmental impacts by 
inviting event practitioners to foster a more sustainable approach to orienteering event 

http://www.orientering.se/
https://orienteering.sport/
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planning and management. By addressing the existing research gap concerning the 
environmental impacts of outdoor events, particularly in the context of orienteering, this 
report aims to support informed decision-making and promotes sustainable practices 
among event organizers, participants, and relevant stakeholders in the vibrant field of 
sport and outdoor events. 

 

1.1 Events-tourism-sustainability nexus 
 

Tourism and events are interrelated in a complex way, as they all have impacts of 
various magnitude on the environment, social and cultural systems and the economy. 
As a growing sector, tourism has become a significant contributor to the global economy 
and has the potential to promote economic growth and development in many regions. 
However, it can also lead to a range of negative impacts, such as environmental 
degradation and cultural erosion (Mikayilov et al., 2019; Wolf et al., 2019). 

Sustainability, a societal goal that has been dominating international human 
development agenda for the last three decades, seeks to balance economic, 
environmental, and social considerations. It provides a framework for evaluating the 
impacts of tourism, events, and orienteering and seeks to minimize negative impacts 
while maximizing positive outcomes. Very broadly, sustainable tourism and events 
refer to relevant activities that are conducted in a manner that is not detrimental to the 
environment, supports local communities, and benefits the economy in the long term 
(Parker, 2005; McCullough et al., 2018; Ruhanen et al., 2019). 

Events can be an important aspect of tourism (giving rise to ‘event tourism’ sector) and 
can have significant economic, social, and cultural impacts on the host communities. 
However, they also have significant environmental impacts, particularly outdoor 
events. As the popularity of outdoor events continues to grow, it is important to 
understand the environmental consequences of outdoor events and to implement 
sustainable practices. Addressing environmental sustainability is therefore a crucial 
aspect within event tourism planning and management (Ruhanen et al., 2019). This 
report focuses on orienteering – an outdoor sport, as a context to examine the 
environmental impacts of outdoor events. Orienteering is a sport that involves 
navigating through natural landscapes on foot, skis or by mountain bike, and has 
become increasingly popular in recent years (Huddart, 2019). Orienteering, while not 
relying on heavy infrastructure, can still cause significant environmental impacts.  

Environmental quality overall is a crucial factor in sporting excellence, as it plays a 
critical role in the health and well-being of athletes. The ability to train and compete in 
clean air and water, and to consume healthy food, is essential to ensure optimal 
performance. This sentiment is echoed in Brownlie et al.'s (2020) research, which 
highlights the interrelationship between environmental quality and sports. 
Furthermore, the impact of environmental quality extends beyond just the athletes 
themselves. Fans and spectators also rely on clean air and water, scenic landscapes as 
well as other environmental factors, to enhance their experience as well as travelling 
motivation (Margaryan & Fossgard, 2021; Margaryan & Eriksson, 2023). Maintenance 
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of a healthy environment, therefore, is not only essential for athletes but for all those 
involved in the sporting community and beyond (Foroughi et al., 2014).  

The issues of sustainability and environmental impacts have started to receive 
importance in event studies literature relatively recently, i.e. primarily within the last 
decade. Getz (2007) for example stated that conducting Environmental Impact 
Assessments (EIAs) before and after events should be the norm, however only large 
events are subject to this norm. Similarly, Gibson and Connell (2012) state that green 
initiatives at special events remain largely ad hoc without holistic planning and 
management. Mallen and Adams (2014) noted that environmental sustainability is 
certainly in its embryonic stage when it comes to event management, and work has just 
begun to move initiatives forward on the managerial agenda.  Goldblatt’s (2011) work 
on greener events was one of the first books focusing on this. Additionally, Page & 
Connell (2014) state that even though the environmental dimension of events is coming 
under increasing academic scrutiny, much of this remains tourism-oriented rather than 
focused on the plethora of events, local and national, that do not involve overnight stays 
by attendees. Overall, environmental sustainability of events is gaining more attention, 
but comprehensive research is still scarce (Trail & Mccullough, 2018; 2021; Cavallin 
Toscani et al., 2022). Overall, despite growing concerns regarding environmental 
sustainability of events (e.g. Mallen & Adams, 2014; Yuan 2013; Hanrahan & Maguire 
2015), an adequate sustainability effort from the event sector is yet to be seen (Holmes 
& Mair 2020; Mascarenhas et al. 2021). 

Outdoor events like orienteering must therefore pay extra attention to sustainable 
management to prevent and mitigate potential environmental damage, especially on the 
physical environment. As of now, there has been limited research on environmental 
impacts of events, and most of it prioritized only very narrow range of impacts, e.g. CO2 
emissions or littering.  Overall, the importance of environmental quality in sports cannot 
be understated. It is therefore crucial to recognize the interdependence between sporting 
excellence and a healthy environment, and to prioritize sustainable practices that 
preserve environmental quality for present and future generations.  
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2. EVENTS AND SUSTAINABILITY 
 

In recent years, sustainability and Sustainable Development Goals (SDGs) are gaining 
more visibility in event planning and management. The triple-bottom-line approach, 
which emphasizes the equal treatment of economic, environmental, and socio-cultural 
dimensions of sustainability, has gained widespread acceptance in the field (Getz, 2017). 
According to this approach, none of the three dimensions should be prioritized over the 
others. Instead, they should be given equal weight in the development of sustainable 
events. 

While the triple-bottom-line approach has become the consensus in event research, there 
are criticisms of the assumption that all three pillars are treated as equally important 
(Vallström, 2014). The economic dimension often holds the highest weight, with 
environmental and socio-cultural concerns taking a secondary role. This creates a 
common challenge of balancing economic and social sustainability against 
environmental action (Vallström, 2014). In addition, a strong economic position that 
prioritizes growth may come at the expense of ethical and environmental considerations 
(Hall, 2019). To address this challenge, it is important to consider the many 
sustainability aspects of events, from their ecological footprint to their economic 
viability (Getz & Page, 2020). While all aspects are important, not all can be measured 
or prevented. Instead, events must strive for sets of goals in a continuous process. 
However, it should be noted that especially in the context of outdoor events, nature is 
often the very basis for the activity and the consideration of environmental 
sustainability aspects should therefore have a high priority. Certifications and 
measures, especially those related to environmental impact, can be accessible tools in 
this process, even though their efficiency is debatable (Hall & Page, 2012; Getz & Page, 
2015; Kaplanidou & Gibson, 2010). In short, the triple-bottom-line approach and the 
SDGs remain the most popular approach for conceptualizing sustainable events. While 
criticism exists regarding the equal validity of all three pillars, it is important to strive 
for balance and involve the community in the planning and management process. By 
doing so, events can contribute to a more sustainable future for all. 

 

2.1 Understanding events 
 

An event, also referred to as a “special event” or “planned event” is “a tangible 
phenomenon bounded by space and time” (Patterson & Getz, 2013, p. 229) and has an 
intent to create an experience for individuals or collectively (Getz & Page, 2020).  Events 
have different meanings and significance of an event is determined by numerous factors 
such as social, economic, and cultural (Getz & Page, 2020). Moreover, each culture has 
a unique way of perceiving and experiencing an event. Events have various social, 
cultural, and economic functions and characteristics (Getz, 2012). Events can generate 
economic benefits such as employment opportunities, destination development, and 
revenue generation. They can also promote social cohesion and cultural exchange 
among individuals and communities. 
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Events can be classified according to their size and frequency (Getz, 2008; Taks, 2013; 
Page & Connell, 2020). Small and medium-sized events, also known as non-mega 
events, are significant in creating an image for the destination. Additionally, small 
events foster and tighten the community and stakeholders, but their economic effects 
are usually limited (O’Brian & Chalip, 2007; Higham, 1999). On the other hand, mega-
events provide a major boost in marketing and a platform for showcasing a destination 
(Deery & Jago, 2010).  

Sporting events vary greatly, ranging from grand spectacles like the Olympic games to 
small-scale community events. According to Higham (1999), a sport event can be 
defined as a planned event that involves physical activity, has a competitive element, 
and has an audience. Gibson (2005) and Duglio and Beltramo (2017) suggest that sports 
events have at least two spheres, active and passive participation. Active participants 
are those who take part in the event, such as athletes, while passive participants are 
spectators, volunteers, and media personnel. Active sport events can be subdivided into 
professionals or amateurs, multi- or single-sport, competition, or leisure, among others. 
The experience of an event is what makes it memorable, and the degree of interaction 
with others during the event plays a significant role in creating this experience (Getz & 
Page, 2020).  

In short, events are bounded by space and time and have an intent to create an 
experience for individuals or collectively. The meaning of an event varies across 
cultures, and it is important to consider cultural diversity when planning an event. 
Events have different functions and characteristics, and sport events can be categorized 
into active and passive participation. Finally, events can be classified based on their size 
and frequency, and each category has unique characteristics that affect their economic, 
social, and cultural impacts. 

 

2.2 Importance of events for regional development 
 

The importance of events for tourism and regional development has been widely 
recognized. Events create experiences for individuals or collectively within a specific 
space and time (Patterson & Getz, 2013). Weed (2012) developed five broad approaches 
to the question of what objective an event is trying to fulfil, including the development 
of activities for participation for common interest, social community development, 
nature protection, positive economic impact, and promotion of the area that links with 
the exterior such as media coverage or trade communities or another form of network. 

Events are usually integral to tourism market planning. Hosting sporting events has 
become a key strategy for destinations to gain recognition (Kotze, 2006) and is often 
included in their event portfolios for annual tourism planning (Ziakas & Costa, 2011). 
Using events to mitigate seasonality and diversify tourist flows is a common objective, 
as it can contribute to the local visitor economy and enhances the overall viability of the 
destination (Getz & Page, 2015). Typically, rural events such as sports, music festivals, 
and smaller events are considered important for enhancing social sustainability within 
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local communities (Coaffee & Shaw, 2005; Gibson & Davidson, 2004; Duglio & Beltramo, 
2017).  

Events are suggested to serve as a platform for community socialization, where friends 
and families can gather and individuals can meet like-minded individuals and engage 
with outsiders, fostering a sense of belonging in a wider social environment (Nordvall 
et al., 2014). Events can further instill pride in the community and provide economic 
advantages (Deery & Jago, 2010). However, the short time span and tight development 
schedules present a challenge in initiating a meaningful dialogue with the public sphere 
to identify issues related to socio-ecological sustainability (Dredge & Whitford, 2011). 
O'Brien and Chalip (2007) argue that involving the community in the planning and 
management process at an early stage can help in the aim of addressing of all three 
pillars of sustainability. By putting locals at the forefront, events can focus not only on 
economic impact, but also on social and environmental impacts.  

In conclusion, events have become an integral part of tourism planning and can play a 
vital role in regional development. The benefits of events go beyond economic impact 
and provide social, cultural, and environmental benefits to the local community. 
However, there are challenges in achieving a balance between economic growth and 
sustainable development. Event organizers need to engage in meaningful dialogue with 
local communities and stakeholders to ensure that events are socially and 
environmentally sustainable and contribute to the overall well-being of the destination. 
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3. ENVIRONMENTAL IMPACTS OF OUTDOOR 
EVENTS 
 

There is growing interest among policymakers, event organizers, sponsors, and 
researchers to understand the environmental impacts of events (Collins & Cooper, 2017; 
Burton et al., 2021; Gibson & Wong, 2011). While tourism and events research have come 
far within in understanding economic impacts (Agha & Taks, 2015; Case, 2012; Duglio 
& Beltramo, 2017) as well socio-cultural and community-based impact (Wallstam et al., 
2020; O’Brian & Chalip, 2007) of events, there is still relatively little information 
available on the environmental impacts. This could be due to the fact that 
generalizability is often very limited, and it is challenging to derive objective standards 
to evaluate and improve sustainability efforts in the event industry (Pereira et al., 2017). 
In recent years, however, the environmental aspect has been emphasized, as the 
increasing popularity of events as a tourism product puts a growing pressure on natural 
resources. On a macro-scale, climate change is a fundamental challenge, making the 
reduction of carbon emissions one of the priority goals (Heberlein, 2012). Aside from 
major macro-level impacts, micro-level impacts are unavoidable and occur due to 
concentrated use of natural resources (Cole, 2004).  

Literature review of research within event studies suggests that environmental impacts 
of events are often mentioned en passant, as a general category. Terms like 
‘environmental issues’, ‘environmental concerns’, ‘environmental factors’, 
‘environmental considerations’, ‘environmental degradation’ etc., are often left without 
further in-depth unpacking. Exception from this generalization is literature dedicated 
to mega-events. It is not surprising that the sheer scale of these events and the global 
attention towards them has forced managers to pay more serious attention to 
environmental issues early on (Bravo et al., 2018; Di Vita & Morandi, 2017; Hayes & 
Karamichas, 2014; Lienhart & Preuss, 2014; Salazar et al., 2016). 

The event literature that explicitly deals with the environmental impacts and concerns 
in-depth can be split into two groups: a) discrete/simplistic approach - those identifying 
several areas of environmental concern, i.e. direct impacts; and b) holistic/complex 
approach - those trying to understand how events transforms ecosystems and general 
environment around them, looking at multiple environmental dimensions underlying 
their interconnectivity.  Of these, the discrete/simplistic approach is much more 
common. 

Two most frequently mentioned key areas of environmental concern with event studies 
are transportation-related impacts (primarily green house gas (GHG) emissions) and 
waste management. Other mentioned impacts, albeit much less common, can be largely 
grouped as direct damage to the environment (land degradation and erosion, trampling, 
removal and damage to wild flora and fauna species, damage to natural heritage sites 
and their aesthetic properties, resource depletion); and indirect damage (nuisance, 
disturbance, noise, light, vibration). Growing  concerns relate to the growing popularity 
of events located in remote and ecologically sensitive areas (e.g. islands, coastlines, areas 
with high biodiversity, habitats of endangered species, etc.). 
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Finally, events are more and more expected to not only avoid damaging the 
environment but also actively contribute to its improvement the conditions of the event 
location. This, primarily, relates to raising awareness about sustainability and stimulate 
adoption of environmentally friendly behavior (Gibson & Connell, 2014). It can also 
include such practices as achieving carbon-positivity (e.g. generating energy from 
renewable sources and feeding it to the greed, or through organizing or purchasing 
carbon offsets) or improvement of environmental quality on and around the event site 
(organizing cleanups, revitalization of unattractive/damaged environments, tree-
planting etc.). 

This report provides an overview of the broad spectrum of environmental impacts, 
ranging from operations and maintenance infrastructure (e.g., waste and resource 
infrastructure), transportation (e.g., traffic-related air pollution), energy consumption, 
to other negative impacts such as direct pressure on natural resources (e.g., land, flora 
and fauna, water pollution). For this purpose, the environmental impacts were divided 
into three main groups. First, transportation, responsible for significant environmental 
impacts at events, is discussed. Subsequently, literature on direct environmental 
impacts, which predominantly occur at sport and outdoor events, is presented. These 
are divided into three main categories: Impact on vegetation, impact on soil and 
disturbance of wildlife. Lastly, the environmental impacts related to use of resources 
such as water and energy are analyzed.  

 

3.1 Transportation 
 

The tourism and hospitality industry is one of the biggest contributors to climate change 
and was solely responsible for around 8.1% of all CO² emissions worldwide in 2013 
(Lenzen et al., 2018). Transport-related CO2 emissions account further up to 75% of the 
total direct emissions from the tourism sector, of which 40% can be attributed to air 
transportation and 32% to car traffic (UNWTO & UNEP, 2008). Considering greenhouse 
gas emissions alone, it becomes clear that transportation has by far the largest 
environmental impact within the tourism industry. In addition to air pollution from 
fossil fuel combustion, there are other environmental impacts. These are high energy 
consumption (vehicle manufacture, operation, and maintenance), soil and water 
contamination, noise pollution, land consumption and ecological degradation of natural 
habitat and wildlife (Rodrigue, 2020). While many of those environmental impacts 
apply to most modes of transportation, automobiles and air travel are the main 
contributors (UNWTO & ITF, 2019). 

With the growing urgency of climate change growing attention within event research 
has been turned to the issue of GHG emissions. In this regard ensuring sustainable 
transportation options has been identified as an important priority for event managers. 
Gibson and Connell (2014) for example state that getting to and from a festival 
represents the single largest carbon emitting component of any music event. In fact 
travel emissions can outweigh a festival’s internal emissions (lighting, freight, 
generators, etc.) by more than 10:1 ratio (Gibson & Connell, 2014). Already in 2007 Getz 
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stated that green events have to encompass more than on-site considerations, they have 
to look at the entire travel and hosting process, which has been lacking. In can be argued 
that achieving carbon-neutrality is currently featured as a priority in event sustainability 
policies (e.g. Gibson & Connell, 2014; Goldblatt, 2013; Hayes, G., & Karamichas, 2011; 
Mair, 2018). 

There is a growing recognition that events are an increasingly important part of the 
tourism sector and have been proven to influence and amplify the effects of climate 
change. Since a disproportionate share of event-related emissions is due to 
transportation and travel, it represents the biggest sustainability related challenge for 
event organizers (Pereira et al., 2017). Furthermore, considering that event attendees are 
becoming increasingly international and therefore rely on long-distance transportation, 
the urgency of more sustainable transportation solutions becomes even more apparent 
(Burton et al., 2021). Existing literature addressing the environmental impacts of events 
related to transport focuses primarily on measurable CO² emissions (Ballarano et al., 
2022) whereas measures that reduce greenhouse gas emissions often also reduce other 
environmental impacts. 

The main causes of negative environmental impacts related to transport at events can 
be summarized in three groups: 

 

1. Attendees (spectators, staff, athletes / artists, team, etc.) have to travel to the 
destination of a physical event (arrival and departure). In the case of major events, 
most attendees will also not come from the immediate vicinity of the venue. 

2. Transportation of materials and equipment, usually delivered by vans and trucks. 
The environmental impact varies greatly depending on the type and size of the 
event.  

3. The transportation of attendees within the event. Event participants of, for example 
orienteering events, must travel to the different stages where the competitions take 
place (Scrucca et al., 2016). The trip is usually made by private vehicles or buses, 
especially in rural areas. 

 

As diverse as events are, so are the intensity and type of negative environmental 
impacts. Nevertheless, various studies showed that the transport sector accounts for the 
largest share of CO2 emissions for most events, regardless of size and type. Although 
not necessarily outdoor events, the following table gives a good impression (for further 
details regarding transportation impacts of orienteering sport see Chapter 4). 
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Table 1: Comparison of CO² emissions from travel for events of different scales 

Event 
Scale 

(attendees) 

% share 
transport / 

travel of the 
events total 

CO² 
emissions 

Source 

2010 FIFA 
World Cup 

Mega 
 (700 000) 

86% 
Econ Pöyry 
AB, 2009 

Arizona 
Homecoming  

Large (60 000) 80% 
Edwards et 
al., 2016 

2014 World 
Orienteering 
Championship 

Medium 
(6500) 

70% 
Scrucca et al., 
2016 

Regional 
Basketball game 
in BC, Canada 

 

Small (665) 
 

73% 
 

Dolf et al., 
2011 
 

 

 

3.2 Direct environmental impacts 
 

Various environmental impacts can be observed in outdoor events related to trampling 
(e.g. hiking, running), which, however, also depend on whether existing trails are used, 
or cross-country movement takes place. Especially off-track sports, such as trail running 
or orienteering, pose the risk of disturbing wildlife or causing damage to vegetation 
(Trendafilova, 2011). With a larger number of participants in an event, this risk increases 
even more. In addition, running cross-country, as well as running on trails, can lead to 
soil erosion. The International Orienteering Federation (IOF) identifies the most 
significant environmental impacts related to nature as trampling of vegetation, 
disturbance of large mammals and disturbance of birds (Parker, 2005). Marion et al. 
(2016) adds that especially high visiting numbers during an event can lead to vegetation 
impact, impact on soil, littering, erosion or impact on wilderness. The most significant 
direct environmental impacts caused by various outdoor events are discussed below. 

 
3.2.1 Impacts on vegetation and soil 
 

Trampling of vegetation is caused in particular by running cross-country and is 
therefore one of the most significant impacts of running events such as orienteering. A 
fundamental distinction can be made between three different types of impact. First, 
trampling can damage sensitive flora, so that it either does not recover or recovers only 
very slowly and may be outcompeted by other species. Further, visual quality may be 
reduced if, for example, vegetation is visibly damaged. Finally, another danger is that 
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trampling creates new routes, which may then be used by others in the future, becoming 
unwanted and unplanned trails (Zealand, 1990 as cited in Parker, 2005). One of the 
largest studies conducted on the environmental impacts of orienteering in Sweden was 
conducted as early as 1972. The study examined three orienteering events in southern 
Sweden that had participant numbers ranging from 1 300 to 9 300. The impact study, 
which included monitoring of nature and its recovery two years after the events, 
showed that after two growing seasons 90% of the damaged vegetation studied had 
recovered (Kardell, 1974 as cited in Parker, 2005; McCullough et al., 2018). Based on 
events with up to 10 000 participants, this study concludes that vegetation recovers 
quickly in this climate despite being trampled by participants.  

In addition to natural events such as wildfires, strong wind, rainfall or flooding, soil 
erosion can also be caused by outdoor events such as mountain biking or running, 
regardless of whether they take place on existing trails or cross-country (Thurston and 
Reader, 2001). Soil erosion refers to the removal of soil particles, which can lead to the 
degradation of soil and the loss of fertile land. Soil erosion is a problem because it can 
cause increased pollution, sedimentation and obstruction of waterways, negatively 
impacting fish and other species. Damaged soil can also often store less water, which 
increases the risk of flooding (WWF, n.d.). Soil protection concerns are important for 
outdoor event sustainability.  

Trails are important infrastructure for a wide range of outdoor activities and events, 
including but not limited to e.g. hiking, trail running, mountain biking, horseback 
riding, etc. Research on the impacts of trails on soil erosion is limited, but evidence 
suggests that running trails may have a high potential for soil erosion due to the great 
speed and energy exerted on the soil (Creagh et al., 1998; Salesa & Cerdá, 2020).  Active 
and repeated use of mountain trails can lead to loss of soil fertility and soil degradation 
(Quinn et al., 1980). The impacts of trail use can include loss of soil moisture, detachment 
of soil particles, and change in chemical properties of water and soil (Hawkins & 
Weintraub, 2011). However, there is also evidence that vegetation can recover quite 
quickly if the trails are not repeatedly used (Hogg & Ingwersen, 2012; Mendoza, 2008). 

Using the example of the running trail of L'Alcúdia de Crespins, it has been analyzed 
that trail running, in this case in the mountains, can trigger high erosion rates, 
sometimes double the value scientifically considered sustainable and much higher than 
erosion rates caused by forest fires, and by extreme rainfall events (Salesa & Cerdà, 
2020). However, due to the increased number of people within a short period of time, it 
could potentially be concluded that this effect is amplified by events. Especially in the 
mountains, trail running can lead to the removal of almost all soil in areas with shallow 
soils (Salesa & Cerdà, 2020).  In addition, mountain biking can also lead to a significant 
impact on the soil and erosion, for example through trail widening. However, Pröbstl-
Haider et al. (2017) elaborate in this context that the extent of the impact strongly 
depends on local conditions, with steep descents and wet environments generally 
subject to stronger negative impacts. When trying to compare the impact of mountain 
bikers with that of runners or hikers, Evju et al. (2021) found that there were no 
significant differences in the extent of impact on vegetation and soil. However, this 
would also be difficult to analyze because they often move on the same trails.  
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The presence of vegetation along trails is another significant factor affecting the 
magnitude of soil erosion. Goeft and Alder (2001) elaborate that impact related to trail 
use is particularly high when there is no vegetation along the trail. Plants on and along 
trails can reduce trail-related soil erosion. In line with this, Salesa and Cerdá (2020) 
recommend that vegetation should be an essential feature in the creation and design of 
trails. 

In conclusion, outdoor events such as mountain biking and running can have significant 
impacts on vegetation and soil erosion. Soil erosion is a problem that can lead to a loss 
of fertile land, increased pollution, and sedimentation in streams and rivers, affecting 
the natural environment and the species that live in it. It is therefore essential to consider 
the possible contribution of outdoor events to soil erosion and take preventive 
measures, such as designing trails with vegetation in mind.  

 

3.2.2 Disturbance of wildlife 
 

Another set of environmental impacts that outdoor events can have on nature is the 
disturbance of wildlife. Outdoor recreation, such as trekking, can disturb wildlife, both 
directly and indirectly by altering habitats through impacts such as trampling (Blanc et 
al., 2006). Disturbance is a general direct environmental impact caused by outdoor 
recreation and therefore outdoor events. According to Crisafulli et al. (2015, p. 1266), 
disturbance in ecology generally describes "any relatively discrete event in time that 
disrupts ecosystem, community, or population structure, and alters resources, substrate 
availability, or physical environment." It should also be noted that not every wildlife 
species responds in the same way to disturbance from recreational activities, and that 
different types of activities may exert different impacts. Blanc et al. (2006), for example, 
roughly distinguishes between visit activities such as photographing or walking with a 
dog and sportive activities such as biking, trekking or skiing, although it is difficult to 
classify activities according to their disturbance levels, as this also depends on their 
intensity, frequency, type of exercise and local conditions. Many activities also aim to 
be in an area of natural character, which is often wildlife habitat and therefore related 
to potential disturbance. The risk of disturbance is increased when activities take place 
off-track (Blanc et al., 2006). Patonnier (2000 as cited in Blanc et al., 2006) found that off-
track skiers, for example, have a higher risk of causing disturbance of wildlife in larger 
areas.  

Wildlife disturbance can lead to a number of negative effects. One of the most obvious 
effects is a change in animal behavior, which may involve disruption of regular 
movement as well as stress and flight. Often, this is based on the distance between the 
source of disturbance, therefore a human activity for example, and the affected animal 
as an indicator of the animals' susceptibility to disturbance (Blanc et al., 2006). Another 
indicator is the time it takes animals to return to their original activity (Madsen & Fox, 
1995).  Although these effects cannot be generalized, Gill et al. (2001), have analyzed 
that the types of animals that do not show escape responses may be the most vulnerable 
to disturbance because they lack possible alternative strategies. 
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Sutherland (1996) further clarifies that disturbance, such as that caused by outdoor 
recreation, can affect the natural distributions of wildlife. This includes in particular the 
increase of animal densities in refuge areas, which can lead to a shortage of food and 
thus to a disturbance of the natural competition. In this context, Blanc et al. (2006) 
confirm that disturbance from outdoor activities can affect and alter the spatial 
distribution of wildlife and thus reduce the overall carrying capacity of habitats, which 
would be equivalent to habitat loss. Although some wildlife may be able to adapt to 
disturbance under some circumstances, the overall consequences of disturbance by 
human activities should be considered as negative. Studies have shown that wildlife 
populations generally seek shelter or leave the area when disturbed and, in some cases, 
return after the disturbance has ended (Liddle, 1997; Jeppesen, 1984). 

Naidoo and Burton (2020) elaborate that moose and bears in particular can be negatively 
impacted by mountain bikers. In addition, small animals such as amphibians and 
reptiles can be run over on the trail. Fundamentally, however, there is not too much 
difference between the impact of mountain bikers and that of hikers or runners.  

Birds can be particularly sensitive to human presence. Research on this has focused 
particularly on trail-use, with mixed results. According to Bösch et al. (2018), one reason 
for this may be that it is difficult to distinguish between direct human impacts and those 
caused by habitat alteration (e.g., trail creation). However, when considering the 
differential impacts of recreation in heavily used (high-recreation-level) versus less 
frequently used (low-recreation-level) forests, species richness and bird density were 
found to be significantly reduced near trails. Bösch et al. (2018) specify that in heavily 
used forests, the reduction was -13% near trails and -4% slightly further away. In 
contrast, such a change was not evident in less frequently used recreational forests. In 
this study, Bösch et al. (2018) further cite that this effect is not due to trail creation and 
thus habitat altercation but directly due to recreational activities such as walking. This 
direct effect of human impacts through recreation was also supported by previous 
studies. For example, Bösch et al. (2017) found that even low intensity recreational 
activities are sufficient to negatively impact bird life. This is accompanied by the fact 
that highly sensitive bird species in particular avoid proximity to trails in any type of 
forest, while less sensitive species are mainly affected by trails in highly frequented 
areas. Further, the temporal component must be considered. In particular, during the 
period of territory establishment in spring, disturbance by humans may have a greater 
impact on bird populations, especially because human activities are associated with 
habitat degradation and the fact that humans can further be seen as predators that may 
influence breeding site selection (Bösch et al., 2017).  

In Sweden, the behavior of moose and deer during orienteering events was investigated 
in several studies in 1979 and 1980, with participant numbers ranging from 600 to 2 000. 
The effects described above were also observed in these studies. The deer reacted to the 
presence of the athletes and left the area or sought shelter in neighboring areas. 
However, they returned to their original habitat within a short time (Jeppesen, 1984). 
The competition areas were planned in such a way that areas outside the competition 
trails were kept clear to serve as a refuge for the animals. At the same time, trails were 
planned to run in the same direction to avoid repeated encounters between animals and 
athletes coming from different directions (Parker, 2005). A difference between deer and 



   
 

 14  
 

moose was observed in that moose tended to move away from the affected area, 
whereas deer tended to seek shelter within the area, such as in designated refuge areas. 
The studies showed that populations returned to their original areas within 24 hours, 
although some animals showed signs of stress (Parker, 2005). Codes of conduct, 
guidelines and checklists can mitigate negative impacts of outdoor activities on wildlife 
(for specific measures taken by orienteering sport in Sweden to mitigate direct impacts 
see 5.3.2). 

To summarize, outdoor activities such as hiking, running, or mountain biking generally 
have an impact on wildlife. Numerous studies focusing on individual activities suggest 
that outdoor events can also disturb wildlife. The findings from individual activities can 
be applied to larger-scale events, although the impact is expected to be more 
concentrated and intensified. Understanding the environmental and wildlife impacts of 
recreational activities is crucial for modifying participant behavior and overall event 
planning.  

 

3.3 Resource management  
 

Resource management focuses on the use of materials, products for food and beverages 
before and during an event, as well as the handling of waste and the consumption of 
energy and water. The use of resources varies depending on the type of event, number 
of participants and local conditions, but a more general overview of the environmental 
impacts of the use of resources for an event is given below. 

 

3.3.1 Materials 
 

The avoidance of plastic materials is an issue that is increasingly attracting the attention 
of entrepreneurs and consumers. The use of plastic materials entails several problems. 
First, plastic is made from petroleum products, which require fossil fuels. This has a 
negative impact on the climate, especially with the amount of plastic produced 
worldwide. Another major problem is that plastic is not biodegradable. Instead, it 
breaks down into smaller pieces, so-called microplastics, that can then get into 
organisms. Müller et al. (2012) elaborates that out of 267 marine species, almost a third 
had ingested plastic. Plastic pollution therefore poses an immense threat to the 
environment, especially to animals. For this reason, efforts should be made to avoid 
plastic pollution and minimize plastic use in general. EU Directive 2019/904 on single 
use plastic aims to further reduce plastic waste. 

Using the example of orienteering events, Parker (2005) elaborates that instead of 
disposable plastic bottles, glass bottles were provided to the participants, which were 
then collected and returned to the mineral water manufacturer. This prevented plastic 
waste, and therefore plastic items, from entering the environment. Plastic can also be 
hidden in other products that are often used at events, such as merchandise or 
giveaways. 
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The same attention should be paid to the use of paper products before and during an 
event, for example for printed event programs. Paper production and usage can be 
harmful to the environment and is often linked to deforestation for its production, which 
can alter or degrade forest habitats. In addition, the production of paper causes the 
emission of greenhouse gases and contributes to the pollution of air and water. Given 
the current state of technology, a great amount of information can be communicated 
through digital channels, reducing paper usage and thus contributing to a more 
sustainable event.  

In addition to the consumption of plastic and paper, non-permanent structures are also 
part of the resources of an event, for example, structures that serve the course of a 
competition and are only erected for this purpose. Parker (2005) elaborates that in the 
context of orienteering competitions, care is taken to ensure that the structures can be 
dismantled again and are not only used once but can be borrowed from sport event hire 
companies and returned after the event. Elements that are not available as standard, 
such as stands for results lists, were made from standard wood, which was dismantled 
for recycling at the end of the competition. Such measures can ensure that as few 
products as possible are used for one-time use, thus contributing to the sustainable use 
of materials. 

In summary, the negative impact of plastic and paper on the environment is a growing 
concern for entrepreneurs and consumers and further restrictions, non the least coming 
from EU directives, will come into force. Plastic, in particular, poses a significant threat 
due to its non-biodegradable nature and potential harm to aquatic life. It is crucial to 
reduce and reuse plastic and paper usage and explore sustainable options, such as 
digital communication. Sustainable practices in event planning can contribute to a 
cleaner and healthier environment and responsible use of resources. 

 
3.3.2 Waste 
 

Waste management is the most frequently mentioned environmental challenge when it 
comes to events. This includes pollution to all environmental components – soil (e.g. 
landfill deposit of garbage, liquid pollutants), water (e.g. sewage, pollutant runoffs), air 
(e.g. gas and coal-powered energy sources). Event literature focuses heavily on the 
importance of waste reducing, reusing and recycling strategy before, during and after 
the events (e.g., Fenich et al, 2014; Westerbeek et al., 2005; Ali-Knight et al., 2008; Bowdin 
et al., 2006; Gibson & Connell, 2012; Goldblatt, 2010; 2013; Hall & Sharples, 2008; 
Lienhard, & Preuss, 2014; Mair, 2018). It would not be an exaggeration to claim that 
waste management has been to a large extent equated with environmental impact 
management when it comes to events.   

In the tourism and event sector, food waste is often discussed, which is an important 
issue given that 88 to 100 million tons of food waste are generated in Europe every year 
(FUSIONS EU, 2016). According to Fieschi and Pretato (2017), 12% of this food waste is 
caused by food service in the hospitality sector, which also includes indoor and outdoor 
events. In a study on mega events, Rajan and Booth (2016) analyzed that food waste 
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accounted for more than one third of the total waste stream. There are also high social, 
economic, and environmental costs associated with food waste because of its 
production, distribution, and disposal (Rajan & Booth, 2016). Razza et al. (2009) 
therefore elaborates that from an environmental perspective alone, using food 
packaging that is compostable would be the best choice. 

Besides food waste, plastic waste is another type of waste that occurs in large quantities 
at events. Bianchini and Rossi (2021) elaborate that especially in running events such as 
marathons plastic waste from packaging is a problem, which is also complicated by the 
fact that participants consume products during the race and the resulting plastic waste 
may be spread over long distances. Sorting and recycling of plastic is often considered 
an appropriate method but is complicated by the fact that plastic must be separated into 
recyclable and non-recyclable plastic, otherwise sorting and recycling becomes difficult 
and expensive (Bianchini & Rossi, 2021). Eriksen et al. (2019) add that the diverse 
characteristics of plastics and thus the lack of standardization limit the recycling 
potential. 

There are numerous waste management initiatives in the context of sporting events. 
Many aim to recycle or compost waste. However, Bianchini and Rossi (2021) note that 
due to the variety of different waste products, e.g. different types of plastic waste, the 
correct collection and sorting cannot always be guaranteed, which in the worst case can 
have negative effects on the environment instead of the intended positive effects. In this 
context, Atchariyasopon (2017, as cited in Bianchini & Rossi, 2021), for example, found 
that in a soccer match in the Thai league, more than 85% of the waste generated was not 
properly sorted and sent to landfill. As elaborated by Bianchini and Rossi (2021), proper 
separation into the different types of plastic requires greater effort, but it can also result 
in better recycling outcomes. 

From an ecological point of view, events therefore benefit from a maximum amount of 
easily compostable food (to reduce food waste) and the use of compostable tableware 
(to reduce plastic waste), as this also reduces both carbon and water footprint (Fieschi 
& Pretato, 2017). At the same time, this is only useful if the efficiency of collecting, 
sorting and recycling waste during an event is improved. For events, it is also helpful to 
be aware of the type and amount of waste generated and to adapt waste management 
accordingly, both for one-day and multi-day events. Rajan and Booth (2016) also 
elaborate that efforts to reduce waste will be more successful if there is greater 
awareness of the content of the waste. In addition, the events studied have shown that 
the waste containers provided were sometimes inappropriate for the venues, which can 
be attributed to the amount of waste being too large for this purpose (Rajan & Booth, 
2016). 

In the study conducted by Bianchini and Rossi (2021), which aimed to improve the 
efficiency of plastic waste during an outdoor event, the important role of volunteers 
during an event came to light. Volunteers were instrumental in encouraging 
participants to properly dispose of the waste generated. They did not do the actual 
disposal, but acted as trainers for the public and communicators about the issue. It is, 
therefore, important to engage volunteers into raising environmental awareness and 
disseminating codes of conduct at events.  
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In conclusion, waste management is a critical issue that must be addressed by event 
organizers. Food waste and plastic waste are two major types of waste that are 
generated in large quantities at events, and their management can have significant 
social, economic, and environmental costs. Efforts to reduce waste and improve waste 
management can be successful through the use of compostable materials and efficient 
collection, sorting, and recycling processes. Volunteers play a crucial role in 
encouraging proper waste disposal, and event organizers should be aware of the type 
and amount of waste generated to adapt waste management accordingly. Additionally, 
greater awareness of waste content and appropriate waste container provision can 
contribute to effective waste management practices. Overall, proper waste 
management can lead to a cleaner and healthier environment and a more responsible 
use of resources in the event industry. 

 

3.3.3 Energy 
 

Energy is an important component for the successful implementation of an event. The 
type of energy used is therefore an important factor in the sustainability of the event. 
Today, most of the world's energy production is based on fossil fuels, which include 
coal, oil, and natural gas. These fossil fuels are particularly harmful in part because their 
extraction and combustion contribute significantly to air pollution and release toxic 
emissions that harm both health and climate (Harvard T.H. Chan School of Public 
Health, n.d.). Therefore, in contrast to non-renewable energy sources that will 
eventually be exhausted, it is more reasonable from a sustainability perspective to use 
renewable energy sources such as wind, water, sunlight, or geothermal heat for an 
event. 

Events in particular, unlike the average daily use, cause a significant increase in energy 
consumption. The University of London (citing MeetGreen, n.d.), states that a three-day 
event with 1 000 attendees consumes approximately 530 tons of oil to power the entire 
event. This high energy demand results in high CO2 emissions, which in turn 
emphasizes the importance of more sustainable, renewable energy sources. Energy is 
needed for machinery, lighting, and transportation, among other things, and the 
amount of energy used depends largely on the venue of an event and the infrastructure 
that is used (e.g., sports hall or arena) (Broadbent & Ramsak, 2022). According to the 
University of London research (n.d.), the main sources of energy consumption during 
an event fall into the following categories:  

• General energy consumption (e.g. energy for running the venue, hotel 
accommodation, etc.) 

• Travel to and from the event (car/train/plane) 
• Goods transportation (transport of materials needed for an event) 
• Food and beverages (procurement, transport, preparation) 

In order to make an event more sustainable in terms of energy consumption, it is 
therefore advisable to first obtain an overview the energy sources used. In addition, 
where possible, non-renewable energy sources should be replaced with sustainable 



   
 

 18  
 

energy sources. Especially outdoor events in summer can take advantage of this rather 
than indoor events (University of London, n.d.). 

Broadbent and Ramsak (2022) state that World Athletics events, e.g., the associated 
indoor and outdoor track and field events, strive to increase energy efficiency in order 
to reduce CO2 emissions, guided by a "LEGO" energy hierarchy approach. It involves 
eliminating unnecessary energy use (e.g., by turning off unneeded equipment), using 
energy-efficient equipment (e.g., LED lighting), especially using renewable energy to 
generate electricity and store energy (e.g., biofuels, solar power), and then offsetting the 
remaining emissions through appropriate offset programs. For all these measures, 
however, continuous monitoring of energy consumption is also important in order to 
keep improving efficiency. 

The Commonwealth Games 2022 can be mentioned as another example. Their goal was 
to reduce CO2 emissions as much as possible through appropriate measures. The 
unavoidable emissions were offset by planting new forests. In addition, energy from 
solar panels was used and employees were encouraged to switch off equipment when 
not in use. In terms of transportation to and from the event, each ticket allowed free use 
of public transportation and admission to events was only granted upon presentation 
of an e-ticket (Broadbent & Ramsak, 2022). This example shows a few measures that can 
save energy without too much effort and thus reduce the CO2 emissions of an event. 

In conclusion, energy is an essential component in the successful execution of outdoor 
events. The use of non-renewable energy sources such as coal, oil, and natural gas can 
contribute significantly to air pollution, release toxic emissions that harm both health 
and climate, and lead to high CO2 emissions. Therefore, it is important to prioritize the 
use of sustainable energy sources like wind, water, sunlight, or geothermal heat for 
outdoor events. By implementing measures such as reducing unnecessary energy use, 
using energy-efficient equipment, and offsetting unavoidable emissions through 
appropriate programs, the energy consumption of events can be made more sustainable. 
It is crucial for event organizers to prioritize sustainability in energy consumption and 
continuously monitor and improve efficiency to reduce the environmental impact of 
events. 

 

3.3.4 Water  
 

Water is one of our most precious resources and needed by all of us on a daily basis. It 
is therefore particularly alarming that water scarcity is already a major global problem 
affecting millions of people every year (Mekonnen & Hoekstra, 2016). Only about 2.5% 
of the world's water supply is freshwater, of which most is stored in glaciers and 
permanent snow covers. Finally, 0.7% can be considered as accessible drinking water, 
coming from ground, streams or lakes (Shiklomanov, 1991). A growing number of 
humans will need more freshwater in the future, not only for drinking, but also for 
agriculture. In addition, water pollution from consumption, land use and wastewater 
will increase. Impacts from global warming are a further factor reducing the amount of 
drinking water available (Shiklomanov, 1991). SDG 6 - Ensure availability and 
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sustainable management of water and sanitation for all - formulates the need for 
sustainable water management to achieve long-term water security (United Nations, 
2022). 

When considering the potential negative environmental impacts of events in the context 
of water as a resource, it must first be clarified that humans need and pollute water 
daily, regardless of whether they spend the day at an event or in their everyday life. The 
circumstances of the water consumption are decisive. Especially for outdoor events, it 
might be difficult to maintain the same water quality standards as in an everyday 
environment.  Most often than not the there is no availability of tap water or toilets 
connected to the sewage system. As a result, environmental impacts can occur in the 
form of unnecessary water waste, poor wastewater disposal, paper and plastic waste, 
and possible pollution of watercourses that do not occur to the same extent in an 
everyday environment (Dávid, 2009; Bianchini & Rossi, 2021). In addition, certain events 
require irrigation, such as the maintenance of slopes for cross-country and alpine skiing 
events, which can involve huge water consumption (Rutty et al., 2015). 

Natural environments include rivers, streams or wetlands, which play an important role 
in the ecosystem and for drinking water supply. As event participants move freely in 
the terrain, potential disturbances to these sensitive water ecosystems could occur. In 
Finland, for example, certain streams and springs are protected under Finnish forestry 
law. If such areas are located in the venues of orienteering events, the planners will place 
the controls not only outside the declared areas, but also in such a way that the logical 
route choices do not pass through them (Parker, 2010). While there are no studies on 
possible pollution of watercourses by orienteering events at the current state of 
knowledge, these measures of Finland are exemplary and could avoid negative impacts 
and thereby contribute to SDG 6.6. 

In a recent International Orienteering Federation (IOF) survey, all IOF member 
countries were questioned about the status of typical environmental issues associated 
with orienteering events in their countries (IOF, 2023). When asked about the 
importance of different environmental aspects, wastewater treatment was seen as the 
most important aspect next to trampling of vegetation and wildlife disturbance. 
Interestingly, further results of the survey showed that only a few countries have to 
consider national environmental legislation regulations for wastewater management at 
orienteering events. In a list of various aspects to be considered, wastewater 
management was ranked 10th out of 11. There is a clear gap between the relevance and 
the regulations that need to be followed regarding the environmental impact of 
wastewater. 

Beside countless caravans, a large number of mobile toilets will be situated at the arenas 
and campsites of major orienteering events. Mobile toilets and holding tanks of RVs 
often use a variety of chemicals. This kind of sewage is harmful to nature and must be 
specially treated. That might explain the important role of wastewater management for 
the sustainability of orienteering events, especially since a lack of adequate regulation 
could exacerbate negative impacts. On the other hand, the adoption of waterless 
outhouses and portable toilets that use recycled water and biodegradable and non-toxic 
cleaning products/chemicals is much more water-efficient than traditional flush toilets. 
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This presents an opportunity for sustainable action (Anand & Apul, 2014). Since many 
campers and participants do not have a permanent water supply, there can be an 
increased amount of plastic and paper waste from water consumption, similar to the 
already mentioned running events where plastic waste due to packaging and beverage 
stations causes a major impact (Bianchini & Rossi, 2021). 

However, according to current knowledge, the potential negative environmental 
impacts on water are rather small compared to other impacts of orienteering and have 
not been sufficiently researched. Scrucca et al. (2016) listed several categories for water 
conservation and reuse when evaluating the 2014 World Orienteering Championships 
but declared all of them as not relevant to the event.  

To conclude, sustainable water management is necessary to achieve long-term water 
security, as highlighted by SDG 6. Outdoor events like orienteering competitions can 
negatively impact water resources, including wastewater management, water waste, 
and watercourse pollution. When planning such events, it's important to consider SDG 
6 targets such as improving water quality and protecting water-related ecosystems. 
Finland's measures to avoid negative impacts on protected areas could contribute to 
SDG 6.6, as an example. Wastewater treatment is a crucial aspect of orienteering events, 
and sustainable alternatives like should be considered. To ensure long-term water 
security, the potential negative impacts of outdoor events on water resources should be 
considered when planning them, even though further research is necessary. 

 

3.4 Best practices of environmental impact 
management  
 

Evaluating the sustainability performance of events is important to ensure that events 
are not only successful but also sustainable. Event management should therefore have 
a clear strategy of planning for and evaluating its impacts, as well as apply tools and 
methods to measure and improve their sustainability performance. 

 

3.4.1 Plan-do-check-act  
 

Plan-Do-Check-Act (PDCA) is a widely recognized method in various industries, 
including event planning and management (Isniah et al., 2020). The method comprises 
four phases: Plan, Do, Check and Act, which are repeated in a cycle to achieve 
continuous improvement. It is an effective approach for every planning aspect related 
to events and can therefore also be used to increase sustainability. In the planning phase 
(Plan), event organizers set sustainable goals and strategies, such as reducing waste or 
increasing the use of renewable energy sources. In the implementation phase (Do), these 
strategies are implemented and executed. The control phase (Check) evaluates the 
effectiveness of the strategies and measures progress towards achieving the goals. This 
is often done after an event. Finally, in the action phase (Act), adjustments can be made 
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based on the evaluation results to improve the sustainability of the event (Johnson, 
2002). By applying the PDCA method, event organizers can continuously improve the 
sustainability of their events over time.  

 

3.4.2 Certifications and measures 
 

To achieve sustainable goals, set in the planning phase, certifications and measures can 
be used to help assess and address the environmental impact of events. These tools are 
particularly useful in determining the environmental effects of events and ensuring they 
are managed in a sustainable way (Hall & Page, 2012; Getz & Page, 2015; Kaplanidou & 
Gibson, 2010). Certifications and measures are essential in ensuring that events are 
sustainable and have minimal negative impacts on the environment and the 
surrounding communities. For instance, event organizers can use certifications such as 
ISO 20121, which is an international standard that specifies the requirements for a 
sustainable event management system (Collins & Cooper, 2017). The ISO 20121 
certification provides a framework for event organizers to manage the social, 
environmental, and economic impacts of their events. However, using tools such as 
GDP growth, cost-benefit analysis, or other economic models to measure the impact of 
events provides a broad and overall assessment of the event, but cannot draw conclusive 
evaluations on cultural and environmental factors (Dwyer & Jago, 2012). As this report 
deals with the environmental impact of events, the following section presents some 
recognized and commonly used tools that enable the measurability of negative impacts 
to a certain extent.  

 

3.4.3 Environmental impact assessment (EIA) 
 

Environmental Impact Assessment (EIA) is a common process for assessing 
environmental impacts of proposed projects, policies or activities. In the context of 
events, an EIA can be a valuable tool for event planners to identify the environmental 
impacts of their events and assess ways to mitigate or minimize these impacts (Scrucca 
et al., 2016; Bond et al., 2012). Potential risks such as noise pollution, air pollution, waste 
generation can be identified and recommendations made to minimize these risks, such 
as using renewable energy sources, reducing waste through recycling and composting 
systems or venue choice. An environmental impact assessment can also help event 
planners to identify potential opportunities for positive environmental impacts, such as 
incorporating sustainable practices into the design and operation of the event. This may 
include using environmentally friendly resources or working with local organizations 
and suppliers.  

Measurability is enabled, for example, by an environmental baseline study, which 
collects and analyses data on the current state, or by impact identification/prediction, 
which analyses the location and design of the event or uses simulations and other 
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techniques to predict the likely effects of the event on the environment (Ortolano & 
Shepherd, 1995).  

 

3.4.4 Life cycle analysis (LCA)  
 

Life cycle analysis (LCA) is another important tool for understanding the environmental 
impact of events by assessing the environmental impact of a product or service from 
cradle to grave. In the context of events, LCA can be used to assess the impact of most 
aspects of an event isolated or combined, including materials used, transport, energy 
consumption and waste management (Edwards et al., 2016). Direct environmental 
impacts are however often hard to measure.  

By conducting an LCA, event organizers can get an accurate overview of overall 
consumption of resources and identify opportunities to reduce environmental impacts. 
LCA can also help to make informed decisions about trade-offs between different 
environmental impacts, such as between greenhouse gas emissions and water 
consumption. In summary, LCA is an important tool for sustainable event management 
and provides an accurate analysis of negative impacts, which is often also required for 
certification or offsetting. Nevertheless, it should be noted that collecting the data 
needed for such an assessment can be difficult and time-consuming (Edwards et al., 
2016). 

 

3.4.5 Carbon footprint  
 

The carbon footprint tool is a tool that can help events to estimate the amount of 
greenhouse gas emissions that are generated through activities, operations, and supply 
chains. The tool uses data on energy consumption, transportation, waste management, 
and other factors to calculate the carbon dioxide equivalent emissions associated with 
these activities (Minx et al., 2009). It can help event organizers to measure the 
environmental impact of the event and identify areas where improvements can be made 
to reduce the carbon footprint. However, there are a large number of different carbon 
footprint software programs that do not use a uniform methodology or algorithms for 
the final calculations, which limits the possibilities for comparison between them 
(Gibson & Wong, 2011). As Gibson & Wong (2011) further point out, there is also some 
uncertainty regarding their accuracy or applicability to different types of events, as they 
vary greatly in terms of activity and resulting environmental influences. 
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3.4.6 Ecological footprint 
 

Compared to the carbon footprint, the ecological footprint (EF) is capable to account for 
the direct and indirect resource use associated with the running of an event as well as 
the resulting environmental impacts that occur outside the event site (e.g. the travel of 
the visitors) (Collins et al., 2009; Wackernagel et al., 2019). “The Ecological Footprint is 
a resource accounting tool that provides a proxy measure of the global environmental 
pressures related to human resource use. It provides a quantitative assessment of the 
amount of bio productive land required to provide the resources used by a defined 
population, and to assimilate the wastes produced (i.e., CO2 emissions), using prevailing 
technologies and resource management practices.” (Collins & Cooper, 2017, p. 151). The 
most commonly used method to measure the ecological footprint is the Ecological 
Footprint Analysis (EFA) developed by Wackernagel and Rees. In addition to the carbon 
footprint, it includes food, housing, transportation, goods and services, and land use. 
The final standardized unit of measurement is called global hectares (gha) which 
represents the average biologically productive area of land and water needed to 
produce the resources consumed (Wackernagel & Rees, 1998). 

Compared to EIA and LCA, which often provide detailed information on specific 
environmental impacts, EF offers a broader and more holistic view of the overall 
sustainability of human activities. While the EF can thereby help to address some of the 
problems of other environmental assessment methods, it does not offer a complete 
sustainability assessment. It is for example not able to consider freshwater consumption, 
soil erosion and impacts due to the release of long-lived toxic substances or the depletion 
of non-renewable resources (Bastianoni et al., 2013).  

The methods presented here are primarily based on measurable data such as CO² 
consumption, water or energy consumption. However, as discussed in previous 
chapters, outdoor events often have direct impacts on the environment that are difficult 
to measure, such as wildlife disturbance, soil impact, and vegetation impact. Therefore, 
zoning and carrying capacity are established measures to reduce or prevent direct 
impacts on the environment, caused by events. 

 

3.4.7 Zoning  
 

Zoning is a measure that helps to manage the impact of events on the environment by 
dividing the event space into different zones. This division is done based on the type 
and intensity of activities that will take place in each zone. Some activities may be 
allowed in certain zones, while others may be restricted or modified to reduce their 
impact on the environment. By using zoning measures, event organizers can control and 
minimize the negative impact of their events on the environment and the surrounding 
communities (Leung & Marion, 1999). For instance, zoning can be used to restrict certain 
activities that may have a severe impact on the vegetation and wildlife or permit 
activities that have minimal or no impact on the environment. Zoning measures can 
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help event organizers to manage the environmental impact of their events and reduce 
potential negative effects on the surrounding communities.  

 

3.4.8 Carrying capacity  
 

Carrying capacity is another established measure that is used to estimate an acceptable 
number of visitors within a specific area and provides useful information for 
management in specific places (Bell et al., 2007). Carrying capacity measures are 
important in managing the social and environmental impacts of events. The carrying 
capacity measures can provide useful information on the number of people that can be 
accommodated in a specific area without causing harm to the environment, wildlife and 
the surrounding communities. By using carrying capacity measures, event organizers 
can ensure that their events do not exceed the limits that the environment can support.  

In summary, there are a variety of methods and tools that can measure, compare, 
mitigate, and avoid the environmental impacts of events. However, despite increasing 
interest in improving the sustainability of events and festivals, there is currently no 
consensus on the methods to assess sustainability (Ballarano et al., 2022) and it is 
therefore often difficult to compare events sustainability efforts. In addition, each 
approach/method has its strengths and limitations. The best possible results in 
reducing environmental impacts can thus be achieved primarily by combining 
different tools. 

 

Table 2. Overview of practices and tools of environmental impact management of 
outdoor events 

Tool / Measure Short Description 

 
Plan-Do-Check-

Act 

Plan-Do-Check-Act (PDCA) is a management method for 
continuous improvement, consisting of four stages: plan a change, 
implement it, monitor its effects, and adjust accordingly. 

 
Certifications and 

measures   

Certifications such as ISO 20121, which is an international standard 
that specifies the requirements for a sustainable event management 
system, can provide a framework for event organizers to manage 
the social, environmental, and economic impacts of their events. 

 
Environmental 

impact assessment 
(EIA) 

Environmental Impact Assessment (EIA) is a process that evaluates 
the potential environmental effects of a proposed event, to identify 
and mitigate any negative impacts on the environment. 

 
Life cycle analysis 

(LCA) 

Life Cycle Analysis (LCA) is a methodology that assesses the 
environmental impact of a product or service throughout its entire 
life cycle, from raw material extraction to disposal. Results can be 
used to understand the environmental impact of an event. 
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Carbon footprint 

Carbon footprint of events refers to the amount of greenhouse gas 
emissions, mainly carbon dioxide, produced by the activities 
associated with an event, including transportation, energy 
consumption, and waste management. 

 
Ecological 
footprint  

Ecological footprint of events refers to the measure of the impact of 
an event on the natural environment, including land use, water 
consumption, and carbon emissions, which can lead to resource 
depletion and ecological damage. 

 
Zoning 

Zoning events refers to the practice of designating specific areas or 
zones for events in a given geographical location, to regulate noise 
levels, traffic flow, and especially potential impacts on the 
surrounding environment. 

 
Carrying capacity 

 

Carrying capacity of events refers to the maximum number of 
people or level of activity that a particular event location or venue 
can support without causing negative impacts on the environment 
(and community or infrastructure). 
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4. ORIENTEERING SPORT 
 

4.1 History, definitions and typologies 
 

Orienteering is a sport that originated in Sweden in the late 19th century. The first 
orienteering competition was held in 1897 (in Norway) and consisted of a map and 
compass race through the woods. The sport quickly spread throughout Scandinavia and 
Europe, and in 1961, the International Orienteering Federation (IOF), representing 10 
European nations, was founded to govern and promote the sport worldwide. Since then, 
the IOF has supported the creation of many national orienteering federations and 
currently has 78 national member federations (IOF, n.d.). 

The orienteering sport involves navigating through unfamiliar terrain using a 
topographic map with standardized symbols and a compass. The map contains control 
points that have to be ticked off in a certain order, starting with the purple arrow and 
ending with the double circle. Anything which is permanently located on the ground 
and could serve as a control point or navigational aid is marked on the map1 (see Fig. 1 
and 2). This includes boulders, natural ground features, vegetation, water bodies and 
man-made features such as fences or buildings. Although completing the course in the 
shortest possible time is the decisive factor for winning a competition, the shortest 
distance is not always the fastest (Orienteering Ireland, n.d.). Therefore, the sport 
requires a combination of physical fitness, map-reading skills, concentration and 
strategic planning, making it a challenging and exciting affair for athletes and 
enthusiasts alike. 

                                                      
1 See an example of an orienteering competition map and its explanation: 
https://www.orienteering.ie/orienteering-maps-explanation/ 

https://www.orienteering.ie/orienteering-maps-explanation/
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Figure 1 An orienteerer with a map (photo by Axel 
Eriksson) 

 
Figure 2 A control point (photo by Axel Eriksson) 

 

There are different types or variations of orienteering. It can be practiced on foot, by 
bicycle, with skis or even with assistive vehicles. The four main forms in which 
competitions are held are: 

• Foot Orienteering: This is the most common form of orienteering, where 
participants navigate freely through a designated course on foot using a map 
and compass (includes off-track activities). 

• Ski Orienteering: In ski orienteering, participants navigate through a designated 
course on cross-country skis using a map and compass. This variation is popular 
in Nordic countries where skiing is a common winter sport (includes off-track 
activities). 

• Mountain Bike Orienteering: In mountain bike orienteering, participants 
navigate through a designated course on a mountain bike using a map and 
compass. This variation is popular in countries with varied terrain and mountain 
bike culture. 

• Trail Orienteering: Trail orienteering is a variation of the sport that is designed 
for participants with physical disabilities. In this version, participants use a map 
and compass to navigate through a designated course that is marked with tape 
or flags (Orienteering USA, n.d.). 

 

4.2 Using nature as a playground 
 

Orienteering competitions can in principle be held in all environments and terrains. 
Even city centers where, for example, benches, litter bins, sculptures and other objects 
common in urban parks can serve as control points would be a possible location. For 
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example, the European Orienteering Championship races in 2023 took place in Verona, 
Soave and Vicenza, Italy – all in urban terrain with narrow streets and fast and 
challenging route choices (https://orienteering.sport ). However, orienteering originated 
and grew in the forests and valleys of Scandinavia, where a vast natural spaces can be 
used. Traditionally, orienteering has therefore taken place predominantly in natural, 
rural environments (Scrucca et al., 2016). 

Nature is also an ideal setting for orienteering as it offers diverse and complex terrain, 
including forests, hills, mountains, wetlands and even urban parks. These varied 
environments provide an excellent backdrop for orienteering with different levels of 
difficulty. Furthermore, the terrain in nature is constantly changing due to factors such 
as weather conditions and seasonal changes, which can make orienteering even more 
challenging and exciting. The unpredictability creates surprises and excitement, which 
makes the event even more attractive for participants. Natural landscapes, often with 
special features that offer aesthetic enrichment, such as scenic landscapes, but also 
physical challenges, such forests or mountains, make the route particularly appealing 
for runners. At the same time, they often represent the sensitive habitat of animal and 
plant species, which leads to the next section. 

 

4.3 Specifics of orienteering sport and events 
 

Orienteering is a unique sport that differs from many other sports in several ways. 
Participants of orienteering competitions have to navigate through unfamiliar terrain 
and make quick decisions while running at high speed (Scrucca et al., 2016). 
Furthermore, orienteering is a self-paced sport, meaning that participants can choose 
their own route through the course and are not required to follow a specific path. This 
allows for greater creativity and strategic thinking and sets it apart from most other 
outdoor sports such as running or cycling, which typically have a designated, marked 
course.  

Due to the specifics of this sport, the environmental impacts of orienteering may also 
differ from other sports. While negative impacts from waste, transport, water and 
energy consumption are likely to be similar to other kinds of outdoor events such as 
trail running, direct impacts on the environment will differ if participants are allowed 
to move freely and predominantly unrestricted in nature. However, comparing to other 
usage of natural areas, the impacts from orienteering are more dispersed in space and 
contained in time.  

The extent to which wildlife or vegetation is affected in the short and long term by free-
moving runners has been investigated only to a small extent. For example, Čākurs (2019, 
as cited in Straupe & Ivbule, 2022) elaborates that in an event with 1 825 participants, a 
significant trampling effect could only be seen in the short term and vegetation 
recovered after only one month. The largest effect due to trampling was observed on 
mossy soil and on dunes and hills. Straupe and Ivbule (2022) similarly elaborate, in the 
context of an event in coastal pine forests, that orienteering does not significantly affect 
the forest floor. The further away from the control points the impact occurred, the less 

https://orienteering.sport/
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significant it was, with the impact most clearly seen on moss layers. On the other hands, 
Salesa and Cerda (2020) or Ng et al. (2018) report significant land degradation and 
erosion from trail running events in the mountains, where the impact was stronger than 
from naturally occurring events.   

From the available studies it could therefore be argued that orienteering is a relatively 
low-impact activity since it does not require the construction of permanent 
infrastructure or the modification of the environment in the form of trails (at least for 
orienteering on foot) leading potentially to less soil erosion, compared to other outdoor 
events. However, this does not mean that environmental impacts attributed to 
orienteering are completely negligible. There is also high variation in terms of ecosystem 
resilience specifics. Overall, there is a lack of research on this topic and fragmented case 
studies make any generalizations difficult. For example, there are no studies on whether 
those negative environmental impacts are also consistently small and short-term for 
large orienteering events. 

In summary, orienteering is a sport that originated in Sweden has since spread globally, 
with 78 national member federations currently recognized by the IFO. It involves 
navigating through unfamiliar terrain using a topographic map and compass, with 
participants required to tick off control points in a certain order. Orienteering 
competitions can be held on foot, with skis, on a mountain bike, or in a trail version 
designed for participants with physical disabilities. While orienteering can be held in 
any environment, it traditionally takes place in natural, rural environments, where 
nature provides diverse and complex terrain. The sport is unique in that participants are 
not required to follow a specific path and can choose their own route, allowing for 
greater creativity and strategic thinking. While some of the environmental impacts of 
orienteering are similar to other outdoor events, the extent to which wildlife or 
vegetation is affected by free-moving runners is inconclusive. Dispersion of orienteering 
impacts over the terrain and limitation of these impacts to the timeframes of the event 
add a unique dimension to environmental impacts of orienteering. Overall, orienteering 
offers a challenging and exciting experience for athletes and enthusiasts alike with a 
potential to promote a deeper appreciation and understanding of the natural world. 

 

4.4 Transport-related impacts 
 

Orienteering sport in relation to tourism and sustainability is fundamentally 
underrepresented in research. As far as the negative effects on the environment are 
concerned, according to current knowledge, there are only a few scientific publications 
that mainly refer to the ecological effects on flora and fauna. A detailed overview is 
given in chapter 3.2 dealing with the direct impacts of outdoor events. Negative impacts 
of traffic and travel at orienteering events were only discussed in the report on the 2001 
World Orienteering Championships in Tampere, Finland (IOF, 2002), and an academic 
article by Scrucca et al. (2016), applying a new method to assess the sustainability 
performance of events on the example of the 2014 World Orienteering Championships 
(WOC). Another source of information, which however only provides a rough 
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indication of possible negative impacts and no specific measurements, is the 
Touristekonomisk Rapport (report on the tourism economy) of O-Ringen Uppsala 2022 
(Upplevelseinstitutet, 2022). Based on these three available documents, the potential 
negative environmental impacts of transportation and travel at orienteering events can 
only be roughly classified. 

Scrucca et al. (2016) used the carbon footprint indicator (CF) as the only tool to measure 
the environmental impact of the 2014 WOC. Although an event's CF is a key factor for 
sustainability, it is certainly not the only one to consider. However, when examining the 
transportation impacts of events, measuring CF alone is a common practice, often as 
part of a life cycle analysis (Cooper & McCullough, 2021; Triantafyllidis et al., 2018; 
Collins et al., 2009; Edwards et al., 2016). Results show that 64.5% of the total carbon 
emissions at the 2014 WOC were due to transportation, including the transport of 
athletes and staff (about 3000) and participants (about 3500).  

The second most significant category was the running of the event itself, accounting for 
35.06% of total emissions. Transportation by shuttle buses is considered a subcategory 
of "running the event", yet it could also be seen as transportation, increasing the 64.5% 
to almost 70%. The small remaining percentage was attributed to the marketing and 
organization of the event (Scrucca et al., 2016). An orienteering World Cup is of course 
different from O-Ringen in terms of the number of attendees and the type of event. 
Nevertheless, the study shows that, similar to other sporting events, orienteering events 
generate a high proportion of total emissions from the transport sector. 

Although not very recent, the 2001 WOC environmental audit report shows that 
minimizing energy consumption and emissions from transportation was a high priority 
for orienteering events more than 10 years ago - “Goal 4: Minimizing energy 
consumption and emissions” (IOF, 2002). During the event, parking for private cars as 
well as bus shuttles to the different event sites was offered which were free of charge for 
organizers, athletes and other staff. Despite that, results showed that neither the 
organizers nor the spectators were particularly interested in using public transport. 
“Over the several days of the championships a total of 500 trips were made by bus, a 
very low figure considering the overall spectator total was between 20 000 – 25 000.” 
(IOF, 2002, p.5) Even if the report only considered intra-event transport, which causes 
less environmental impact than arrival and departure transportation, its findings show 
that the attempt to reduce emissions by providing environmentally friendly means of 
transport was not successful. 

The report on the economic impact of O-Ringen Uppsala 2022 did not aim to include 
aspects of sustainability, it does however include statistics that are of interest regarding 
the environmental impact. The event attracted roughly 22 600 visitors (of which 20 000 
event participants and 2 600 accompanying visitors) (Destination Uppsala, 2022). The 
vast majority (74%) were from Sweden, while the remaining 26% were from other 
predominantly European countries, with Norway taking the lead (6%) 
(Upplevelseinstitutet, 2022). The already significant number of O-Ringen attendees 
from abroad is likely to further increase in the future due to the aforementioned 
internationalization of events. One possible sign of this could be the increase in air travel 
to O-Ringen, which would be an interesting topic for further research. 17% or the 
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participants arrived to Uppsala by plane while in previous years of O-Ringen events 
this share was lower (7% in 2017, 3% in 2018, and 4% in 2019), (Upplevelseinstitutet, 
2022), which could most likely be explained by the proximity of the venue to the main 
international airport Arlanda. 

 

Table 3: Share of different arrival modes for O-Ringen Uppsala 2022 

Mode of Transport 
% share of total 

arrivals 

Compared to average 
share of the years 2017-

2019 
Car / Caravan 76% 14.6% decrease 

Airplane 17% 12.4% increase 
Train 13% 6% increase 

Boat / Ferry 6% - 
Bus 6% 4.7% increase 

Live in Uppsala / Other 
means of transport 

5% - 

Source: Upplevelseinstitutet, 2022 

 

However, positive changes in transport mode choice for arrivals to O-Ringen can also 
be seen in Table 3. The percentage of total arrivals is above 100% since it was possible to 
click on a combination of different means of transport for arrival in the survey. 
Compared to the average amount of the years 2017-2019, the percentage of car / caravan 
arrivals in 2022 decreased by 14.6%, while the number of train and bus arrivals 
increased. Without considering electric powered cars, 19% of the attendees arrived by 
sustainable modes of transport to O-Ringen 2022. An additional 5% lived in Uppsala or 
travelled by other means of transport not presented (Upplevelseinstitutet, 2022). 

In conclusion, there is a lack of research on the relationship between orienteering sport 
and tourism sustainability. The limited available research indicates that transportation 
and travel have a significant negative impact on the environment during orienteering 
events. The carbon footprint is a common tool used to measure the environmental 
impact of transportation at events. Orienteering events generate a high proportion of 
total emissions from the transport sector. Attempts to reduce emissions through 
providing environmentally friendly means of transport at the event have not been 
successful. The report on the economic impact of O-Ringen Uppsala 2022 provides 
statistics indicating that the number of international attendees is likely to further increase 
in the future (Upplevelseinstitutet, 2022). Positive changes in transport mode choice for 
arrivals and departures to O-Ringen can also be observed, with the percentage of 
car/caravan arrivals decreasing and train and bus arrivals increasing. Overall, more 
research is needed to better understand the impact of orienteering events on the 
environment and to find ways to make these events more sustainable. 
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4.4.1 Challenges of sustainable transportation  
 

Sustainable transportation can be seen as the movement of people and goods in an 
environmentally, socially, and economically sustainable way (Greene & Wegener, 1997; 
OECD, 1996). Furthermore, no mode of transport can be fully sustainable. Electric cars 
and buses require lithium-ion batteries whose production and disposal leaves a carbon 
footprint, while future demand could further overshoot the available resources needed 
for the production (Notter et al., 2010; Wanger, 2011). A train requires rails (land use), 
causes noise pollution and is a potential threat to wildlife and vegetation. Compared to 
cars and airplanes, however, it doesn’t emit greenhouse gases directly, requires a less 
extensive road network, pollutes soil and water due to e.g., fine dust much less, and has 
a higher passenger capacity. In addition to the fundamental reduction of traffic volume, 
it is particularly important to switch to means of transport that have a lower impact on 
the environment than the use of private vehicles and airplanes (Smith et al., 2019; Page, 
2005). When considering sustainable transport for orienteering events, the first priority 
is to improve the current situation, for example by reducing car and air traffic.  

Research has demonstrated the importance of a concrete PLAN- DO-CHECK-ACT 
approach (discussed in chapter 3.4) for each aspect related to an event (Isniah et al., 
2020). Looking at the transport aspect of orienteering events, a significant reduction in 
emissions can already be achieved in the planning phase (“PLAN”). Therefore, event 
organizers need to define and follow clear sustainability principles and base decisions 
on sustainable actions from the beginning (Scrucca et al., 2016; Ballarano et al., 2022).  
Orienteering venues can be selected based on whether train and bus connections are 
available, if possible. Ahead of the event, organizers can further encourage visitors to 
travel by available public transport instead of promoting the use of park-and-ride 
facilities for events (Collins & Flynn; 2008).  

In the "DO" phase, the goal of sustainable transportation is to ensure high standards 
during the event and minimize impacts related to emissions and congestion by 
implementing best practices (Ballarano et al., 2022). Results of the WOC 2001 
environmental audit report showed however, that the sole provision of sustainable 
transport (e.g. shuttle buses) during the event is not sufficient to trigger sustainable 
behavior of visitors (IOF, 2002). The use of nudging2, the creation of incentives and the 
setting of norms must be integrated. 

In order to "ACT" more sustainably at the next event, it is important to "CHECK" the 
impact after an event by measuring and comparison. While many events, including O-
Ringen, work with sustainable certification standards, there is a lack of agreement on 
the methods to assess the sustainability of transport at events (Ballarano et al., 2022). In 
general, the diversity of events hampers the development of generalizable methods. The 
market is flooded with certification standards and, in addition to the pure calculation of 

                                                      
2 Nudging is a concept in behavioral economics and psychology that involves using subtle changes or cues to gently influence 
people's behavior towards making better choices without limiting their freedom of choice. Nudging can be applied at events to 
influence attendees' behaviors towards certain desired outcomes such as encouraging sustainability (McCoy et al., 2018). For 
example, placing interesting-looking recycling bins in visible locations and making them easily accessible can nudge attendees 
towards recycling. 
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CF, there are other quantitative, qualitative as well as mixed method approaches to 
measure and value the impact of events which are further elaborated in chapter 3.5.  

Overall, sustainable transportation is crucial for reducing the environmental impact of 
orienteering events. While no mode of transport is fully sustainable, it is important to 
prioritize means of transport with lower environmental impacts. A Plan-Do-Check-Act 
approach is useful to implement in order to achieve sustainable transportation in 
orienteering events, with event organizers needing to follow clear and defined 
sustainability rules and principles from the beginning. Nudging, incentives, and norms 
can help encourage sustainable behavior among visitors during events. Measuring and 
comparing the impacts is also important for continuous improvement of sustainable 
transportation solutions at events.  
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5. ORIENTEERING IN SWEDEN  
 

Outdoor recreation is a part of the Swedish lifestyle and with 81 000 registered 
participants, orienteering is one of the most popular activities. In fact, Sweden is where 
this sport originated and enjoys high popularity, ranging from a family activity over a 
serious leisure activity to international competitions. (World Orienteering 
Championships) (Svenska Orienteringsförbundet, 2021b). Orienteering first appeared 
in Sweden as a form of military land navigation training using a map and compass., the 
The first public orienteering event in Sweden took place in 1901, preceded by intra-
military games. Nowadays, Sweden is one of the countries where orienteering is the 
most developed, which besides its history could also be due to the right of public access 
(allemansrätten), as mentioned by the Swedish elite orienteer Oskar Sjöberg (Duquenne, 
2018). 

In Sweden, the constitutional right of Allemansrätten guarantees the freedom to visit 
nature, allowing citizens and foreigners to experience the outdoors without any 
obstruction as part of the public sphere (Beery, 2013). This right of public access is an 
essential feature of several Nordic European countries. It serves as both, as a means of 
limiting land ownership while also providing the public with outdoor recreation 
opportunities. Furthermore, some commercialized companies operate within the same 
public sphere on equal terms (Fredman & Tyrväinen, 2010). This provides also the 
opportunity to compete in the forest, which is not necessarily possible in other countries. 
Landowners and rights holders are further obliged to tolerate actions that can be carried 
out within the scope of the right of public access. The placement of orientation posts is 
for example something that the landowner can tolerate as long as they are placed in a 
suitable location, only there for a short period of time, and reassembled after the event 
(Naturvardsverket, n.d.) 

There are exceptions, especially for events that take place in nature. In order to protect 
nature and wildlife in the best possible way, the Swedish Environmental Protection 
Agency published a new guidance for arrangements in nature in 2022, called 
“Arrangemang i naturen”. When an organization plans, for instance, a large orienteering 
event that requires considerable interference with nature in the form of clearing 
vegetation and/or extensive ground stabilization, this no longer falls under the right of 
public access. A consultation with the district administration and the consent of the 
landowner are then usually required (Naturvardsverket, 2022). 

In 1938 the Swedish Orienteering Association (Svenska Orienteringsförbundet - SOFT) 
was formed making it the oldest national orienteering federation in the world. Prior to 
that, orienteering was classified under general sports. SOFT provides an information 
platform for the sport, develops business, strategy and sustainability plans for Swedish 
orienteering and coordinates competitions as well as national teams in the four sub-
disciplines orienteering (on foot), ski orienteering, mountain bike orienteering and 
precision orienteering. In 2021, the SOFT had 548 member associations within 23 
districts (Svenska Orienteringsförbundet, 2021a).  
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While more than 500 official orienteering competitions are organized nationwide, 
including district, national, international and championship competitions, about 2 000 
simpler so-called close competitions, which are a form of training competitions, are also 
held. Despite Covid-19, 1 426 events were held in 2021 counting over 242 000 registered 
participants.  Although already considerable, it does not reflect the full potential and 
interest in the sport of orienteering. In 2019, before the event industry collapsed due to 
Covid-19, the number of registered participants in Swedish orienteering competitions 
(excluding O-Ringen) exceeded 480 000 (SOFT, 2021b). 

In summary, Orienteering is a popular outdoor recreational activity in Sweden with a 
rich history. Sweden is considered one of the countries where orienteering is most 
developed, due in part to its right of public access laws. The Swedish Orienteering 
Association (SOFT) was formed in 1938 and coordinates competitions as well as 
national teams in various sub-disciplines. Over 500 official orienteering competitions 
are organized nationwide, with many more simple training competitions held. Despite 
the Covid-19 pandemic, over 242 000 registered participants attended 1 426 events in 
2021 alone. In 2019, the number of registered participants in Swedish orienteering 
competitions exceeded 480 000. 

 

 

5.1 Kompassriktning 2030 and sustainability strategies 
in Swedish orienteering 
 

It is expected that Swedish orienteering sport will grow over the next few years. 
Considering that Sweden has about 10.4 million inhabitants in 2021, SOFT members will 
represent almost 1% of the Swedish population in 2024. One of the overall goals for 2030 
is described as “more and more”.  

 

Table 4: Orienteering membership growth target 

 Orienteers Members 
 

Orienteering association in 
municipalities 
 

2021 183.000 82.000 88% 
2024 200.000 100.000 90% 
2030 300.000 150.000 100% 

Source: Svenska Orienteringsförbundet. (n.d.c) 

 

 

More orienteering will be arranged and organized in all different forms, such as more 
training sessions, competitions, leisure activities and training courses (Svenska 
Orienteringsförbundet, n.d.a). The extent to which the growth in activities and events is 
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leading to an increase in negative environmental impacts, and the extent to which more 
is being done to address these in the coming years, is an issue that needs to be explored. 
The SOFT aims to work with the sustainability concept according to Brundtland (United 
Nations, 1987) having three dimensions being equally important for developing 
Swedish orienteering and achieving the goals towards 2030.  

 

Overall sustainability objectives for 2030 are: 
• By 2030, Swedish orienteering will be one of the leading players in the world of 

sport in terms of economic, social and environmental sustainability. 
• In 2030, members of orienteering sport reflect the population of Sweden, and 

everyone has the same opportunities to participate in orienteering activities. 
• In 2030, orienteering events are carried out in a sustainable way with regard to 

the environment and nature (Svenska Orienteringsförbundet, n.d.a). 
 

Narrowing down to environmental sustainability, SOFT’s focus areas for 2023-2024 are 
education and support for associations and organizers. Next to operating according to 
the Swedish orienteering sustainability policy, cooperation with stakeholders and 
research institutions are to be prioritized. In this context, all organizers should receive 
training in the Swedish Environmental Protection Agency's guidelines for events in 
nature by 2023 till 2024. Active participation in research will further be carried out on 
sustainable sport and outdoor life through MISTRA Sport & Outdoors and the project 
“Double Impact - reducing emissions and increasing accessibility in sport”, funded by 
Vinnova (Svenska Orienteringsförbundet, n.d.a). 
 
In general, Swedish Orienteering's sustainability policy is based on the three pillars of 
sustainability and makes use of the Framework for Strategic Sustainable Development 
(FSSD), one of the most proven approaches available in the field of sustainability 
(Broman & Robèrt, 2017). In total, Swedish orienteering's sustainability policy contains 
nine conditions that describe threshold values for a sustainable society from an 
environmental, social and economic perspective. However, this digression only refers to 
the environmental criteria, as this report is concerned with the environmental impact of 
events. The three environmental sustainability criteria are: 

 

1. Reducing the use of fossil fuels and metals and gradually transitioning to 
renewable energies and circular use of metals by (Svenska 
Orienteringsförbundet, n.d.b) 

2. Use of sustainable products (Svenska Orienteringsförbundet, n.d.b) 
3. Physical degradation (help to support important ecosystem services) (Svenska 

Orienteringsförbundet, n.d.b) 
 

In conclusion, the Swedish orienteering sport is expected to experience significant 
growth over the next few years, with a goal to represent almost 1% of the Swedish 
population in 2024. However, the potential negative environmental impacts of this 
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growth must be considered and addressed. The Swedish Orienteering Federation 
(SOFT) has set ambitious sustainability objectives for 2030, including becoming a leading 
player in sport sustainability, reflecting the population of Sweden, and carrying out 
events in a sustainable way. To achieve these objectives, SOFT has established a 
sustainability policy based on the Framework for Strategic Sustainable Development 
and containing nine conditions for a sustainable society. For the environmental criteria, 
the focus is on reducing the use of fossil fuels and metals, using sustainable products, 
and supporting important ecosystem services. SOFT's focus areas for 2023-2024 are 
education and support for associations and organizers, cooperation with stakeholders 
and research institutions, and training organizers in the Swedish Environmental 
Protection Agency's guidelines for events in nature. By taking a comprehensive and 
proactive approach to environmental sustainability, the Swedish orienteering sport aims 
to achieve its growth objectives while minimizing its negative impact on the 
environment. 

 

5.2 O-Ringen: The largest orienteering event 
 

Every year since 1965, Sweden has hosted the world's largest orienteering competition 
named O-Ringen (www.oringen.se). The five-day competition usually attracts around 
20 000 participants and several thousand accompanying visitors. Participants of all 
ages ranging from 5 to 95 come from about 40 different countries, although the majority 
are from Sweden. Compared to other sporting events, orienteering events like O-
Ringen are just as suitable for families as they are for the world's elite orienteers. Since 
the event is always scheduled in calendar week 30, only summer competitions can be 
held, which are 1. Foot-O; 2. Elite Tour; 3. MTBO and Trail-O (O-Ringen AB, 2022). In 
July of 2023, O-Ringen took place in Jämtland Härjedalen region in Sweden (various 
orienteering disciplines taking place in Östersund, Åre, Trillevallen, Järpen, Ånn, 
Mörsil, Vålådalen) attracting around 15 000 participants (see Fig. 3-6) 

 

  

http://www.oringen.se/
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Figure 3-6 O-Ringen in Jämtland Härjedalen in 
2023 (photos by Axel Eriksson) 

 

 

During the upcoming five-year period of 2021-2025 O-Ringen has the vision to not only 
be the largest orienteering event but also a well-known sustainable experience. In order 
to fulfill this pioneering role as a major sustainable event, the work focuses on three 
areas - sustainability, experience and profiling (O-Ringen AB, 2020).  

Since 1999, O-Ringen has been an eco-labeled event, and since 2019, it has also been a 
certified sustainable event under the Greentime Standard certification. Greentime uses 
146 questions/criteria for certification based on the SDGs, 55 of which relate to 
environmental sustainability. It involves various factors such as waste management, 
energy consumption, transportation, water usage, and other relevant aspects related to 
environmental impact. To be certified as a sustainable event, the event must fulfill 38 
mandatory questions and collect at least 60% of the overall points. Furthermore, as O-
Ringen is 100% owned by SOFT, the rules and targets of the Swedish Orienteering's 
sustainability policy mentioned previously apply to the event (O-Ringen AB, 2021). In 
addition, the O-Ringen 2021-2025 Strategic Plan lists other goals that contribute to the 
SDGs and are cross-cutting for the event (O-Ringen AB, 2020): 

 

SDG 12: "Responsible consumption and production" 

• Reduce the total amount of waste and food waste by 25% by 2025 (compared to 
2019) and then halve by 2030. 

 

SDG 13: "Climate change" 

• Reduce emissions 25% per category by 2025 (compared to 2019) and then halve 
by 2030. 

1. Transport of goods before and during O-Ringen 
2. The participants' transport to O-Ringen 
3. Bus transport of participants during O-Ringen 
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SDG 15: "Life on Land" 

• No lasting damage to ecosystems and biological diversity in our competition 
areas 

 
In summary, O-Ringen strives to be a global leader in the delivery of environmentally 
sustainable outdoor events. The Swedish Orienteering Sustainability Policy and O-
Ringen's Sustainability Strategy for 2021-2025 address the negative environmental 
impacts associated with nature-based events. In addition, O-Ringen has been 
recognized as an eco-labeled event and certified according to the Greentime standard. 
The organization has set ambitious goals for responsible consumption, emissions, and 
use of natural resources, and therefore could serve as a showcase event for sustainably 
run orienteering events. The extent to which these goals are achievable, feasible and 
sufficient to minimize negative environmental impacts and which implications this has 
for orienteering is discussed further. 

 

5.3 Implications for orienteering events 
 

Analyzing the environmental impacts of orienteering events is an important step 
towards promoting sustainability within the sport. The collaboration between O-
Ringen, the world's largest orienteering event, and the Green Time certification program 
provides valuable data and insights into assessing and addressing environmental 
aspects associated with such events. By examining the available data from O-Ringen 
2022 and combining it with existing literature, it is possible to gain a better 
understanding of the environmental impacts of orienteering events in general. This 
approach allows for identification of potential areas for improvement in future events. 
It is important to note that O-Ringen serves only as an example within orienteering for 
this analysis, since it is currently the only one assessing and reporting data on its 
environmental impacts. 

 

5.3.1 Transportation 
 

Transportation and travel are main factors of environmental impact during outdoor 
events (Pereira et al., 2017). Attempts to reduce emissions through providing 
environmentally friendly means of transport have not been particularly successful and 
there is a need for more research to better understand the impact of transportation to 
and at orienteering events on the environment, and to find ways to make the impact less 
significant.  

Swedish Orienteering Federation has issued guidelines on arranging climate-smart 
events (SOFT, 2019). These include recommendations on the choice of venue with 
availability of public transport as well as behavior incentives (encourage carpooling and 
public transport use).  
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According to the data of Greentime, O-Ringen 2022 had taken measures to reduce the 
impact of transportation (Greentime, n.d.). These measures included promoting climate-
smart travel options such as trains, commuter trains, buses, and bicycles. They also 
provided information on how participants could reach the competition arenas by bike 
or on foot, and selected event locations that were easily accessible using climate-smart 
transportation. During the event, the use of electric hybrid cars for event staff and 
transportation of goods for longer journeys was implemented, and the placement of 
arenas near bus and train stops was prioritized. However, it is worth noting that a 
climate analysis has not been conducted yet due to resource and financial constraints. 

The choice of location near a major transportation hub, close to train and bus stations, 
may have resulted in an increase in train and bus arrivals to Uppsala. This is a positive 
development as it promotes sustainable transportation options and reduces reliance on 
individual car travel. This challenge of internationalization and long-haul tourist 
arrivals will be difficult to address for large orienteering events but likely plays a minor 
role for smaller events.  

While there is still a lack of research and challenges in reducing emissions, the measures 
taken during O-Ringen 2022 serve as concrete examples of promoting more sustainable 
travel and event planning for orienteering. It further underscores, in compliance with 
the analyzed research, the importance of continuing to develop and implement 
transportation solutions in orienteering events with the incorporation of different 
impact management tools. 

 

5.3.2 Direct environmental impacts 
 

Outdoor events are associated with a number of environmental impacts that can be 
mitigated to various degree. The preservation of soil as an example is important not 
only for the natural environment but also for humanity as soil is a valuable resource. It 
is, therefore, necessary to balance the enjoyment of outdoor events with the protection 
of natural resources to ensure their sustainable use for future generations. It's important 
to be aware of and minimize those direct impacts as they can harm the natural 
environment, causing long-term consequences like soil erosion and harm to wildlife. 
Striking a balance between enjoying and protecting the environment involves e.g. 
designing and using trails with vegetation in mind, closing competition areas for 
wildlife refuges, and scheduling activities around sensitive mating seasons of wildlife 
and especially birds, as stated in e.g. the SOFT guidelines (1996; 2015) or the Swedish 
Environmental Protection Agency recommendations (Naturvårdsverket, 2022). 

In Sweden efforts to mitigate negative impacts on wildlife have been reflected e.g. in the 
principles and guidelines of Swedish Orienteering Federation, which include 
organizing orienteering events outside of animal breeding seasons, creating wildlife-
friendly trails and providing environmental education for orienteers (SOFT, 1996; 2015). 
Special agreement between landowners, orienteering and hunting organizations 
summarizes principles of conduct to minimize negative impacts on wildlife (SOFT, 
1996). SOFT also issues checklists for nature-friendly orienteering event organization, 
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including the choice of control points, and pays attention to sensitive biotopes. A special 
set of recommendations can also be found in the report regarding events in nature by 
Swedish Environmental Protection Agency (Naturvårdsverket, 2022). 

However, it's important to note there is often insufficient data on possible measures 
taken to minimize direct environmental impacts of outdoor events, such as disturbance 
of wildlife. While this does not necessarily mean that such measures were not 
considered, the lack of transparency in communication raises questions about the extent 
to which organizers as well as participants prioritize these aspects. Future attention 
therefore should be paid to communication of efforts in minimizing direct 
environmental impacts to ensure transparency and accountability. 

 

 
Figure 7-8. Examples of eroded trails in Jämtland 
Härjedalen (photos by Axel Eriksson) 

 

 

In terms of the impact on soil, research on the longitudinal impact of trails on erosion is 
still limited. Existing research suggests that both mountain biking and running can have 
negative impacts on soil, such as soil erosion and degradation (Hawkins & Weintraub, 
2011). Outdoor events contribute to trail erosion (see e.g. Fig. 7-8), however, as 
previously mentioned, there is also evidence that vegetation can recover quite quickly 
if the trails are not continuously intensely used (Hogg & Ingwersen, 2012; Mendoza, 
2008). It has to be emphasized, however, that orienteering events often use already 
existing trails, meaning that negative impacts cannot be attributed solely to orienteering. 
With the growing popularity of outdoor activities many events frequently share the 
same space and infrastructure. The cumulative effects of multiple events raises the need 
to use the natural resources in collaboration with other stakeholders in mind. 
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Consequently, future orienteering events need to be aware and take measures to 
minimize their impact, especially in sensitive ecosystems.  

 

5.3.3 Resource management and materials 
 

Sustainable resource management includes among others effective and efficient use of 
materials. In the reviewed literature, reference is mostly made to the negative impact of 
plastic and paper on the environment. Reducing the usage of plastic and paper is crucial, 
especially because of plastic's non-biodegradable nature and potential harm to aquatic 
life. Sustainable alternatives like digital communication should be explored. In the 
context of orienteering events, this discussion often involves the use of plastic tableware 
(plastic cups) and informational materials (Parker, 2005). The sustainability analysis of 
O-Ringen 2022 for example mainly refers to the aspects Goods & Services and Chemicals 
in connection with resource management and materials. Thereby it emphasizes the 
importance of working with environmentally certified suppliers and reducing the total 
environmental impact, including through the use of recyclable or environmentally 
friendly goods. With regard to the use of chemicals, it encouraged the use of eco-labeled 
soap and cleaning products, as well as minimizing emissions and waste generation. For 
example, event participants were encouraged to bring their own washing powder for 
the washing machines, which are connected to the municipal water supply. In terms of 
paper use, the data suggests that while the event prints 34 000 magazines annually, it 
relies primarily on digital marketing and advertising. In addition, some of the goods 
used, such as fabric for officials, name badges, and backstage passes, are only partially 
recyclable or produced in an environmentally friendly manner. Regarding the use of 
plastic materials, paper cups were used at the hydration stations and wooden cutlery at 
the kiosk. 

Future orienteering events can benefit from this experience by implementing similar 
sustainable practices to avoid the use of plastic and paper products as much as possible. 
They can consider using alternative materials such as glass bottles instead of plastic 
bottles and avoid paper programs by using digital communication channels. For 
structures that are needed for the event, for example setups for result lists, tables etc., 
organizers can borrow and return them to minimize one-time use and wastage. It is also 
important for event organizers to educate participants and raise awareness about 
sustainability and the impact of their actions on the environment. They can encourage 
participants to bring their own reusable water bottles and reduce their use of disposable 
products during the event. By taking these steps, orienteering events can reduce their 
environmental impact and promote sustainable practices also in terms of use of 
resources.  
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5.3.4 Waste management 
 

Proper waste management, particularly in relation to food and plastic waste, is crucial 
for outdoor events as mismanagement can lead to social, economic, and environmental 
costs. To reduce waste and improve waste management, Razza et al. (2009) propose 
using compostable materials and applying efficient collection, sorting, and recycling 
processes. Volunteers further play a crucial role in encouraging proper waste disposal, 
and event organizers are advised to be aware of the type and amount of waste generated 
to adapt waste management accordingly (Bianchini & Rossi, 2021).  

The organizers of O-Ringen 2022 have taken their cue from the experience of previous 
years and adapted the waste management accordingly. Waste was sorted into different 
categories, including glass, deposit, paper packaging, plastic packaging, combustible, 
paper, metal, and food waste. In some areas with small amounts of waste, only three 
categories were sorted. The waste contractor and event's waste manager were in direct 
contact to supplement and adjust the number of containers as needed, depending on 
attendance and waste generation. A waste recycling officer was responsible for ensuring 
that waste disposal was efficient and environmentally correct. Officials made sure that 
containers were in place before the event and that they were emptied throughout the 
day. Litter pickers were also deployed to maintain a clean environment. 

The implications of waste and waste management for future orienteering events are 
significant. Organizers must consider the type and amount of waste generated during 
an event, including food, paper, and plastic waste. The waste management strategies 
implemented by the organizers of O-Ringen 2022 can serve as a model for future 
orienteering events. Sorting waste into different categories can make the collection and 
disposal of waste more efficient and environmentally friendly. Having direct 
communication between the waste contractor and the event's waste manager, as well as 
having a dedicated waste recycling officer, can ensure that waste disposal is done 
correctly and efficiently. Additionally, having officials responsible for ensuring that 
containers are in place and that they are emptied throughout the day, as well as 
deploying litter pickers, can help maintain a clean environment during and after the 
event. These strategies can help reduce the negative impact of waste generated by 
orienteering events on the environment and contribute to a more sustainable future.  

Furthermore, it is suggested to use compostable materials and encourage proper 
disposal of waste by participants. Volunteers can play an important role in educating 
participants about waste management and encouraging proper disposal. Overall, waste 
management must be a top priority for event organizers in order to minimize negative 
environmental impacts and promote sustainability. 

 

5.3.5 Resource management: Energy and Water  
 

Energy consumption and water management are crucial considerations for the 
sustainability of orienteering events. Non-renewable energy sources can lead to air 
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pollution and high CO2 emissions, emphasizing the need to prioritize sustainable 
energy sources like wind, water, sunlight, and geothermal heat. Organizers can reduce 
energy use, employ energy-efficient equipment, and offset unavoidable emissions 
through appropriate programs to make energy consumption more sustainable. The 
Commonwealth Games 2022 serves as an example, employing practical measures such 
as solar panels, equipment power-saving practices, and free public transportation to 
significantly reduce CO2 emissions (Broadbent & Ramsak, 2022). 

Sustainable water management is also essential to ensure long-term water security. 
Outdoor events like orienteering competitions have the potential to impact water 
resources, necessitating consideration of Sustainable Development Goal (SDG) 6 targets 
during event planning. Sustainable wastewater treatment alternatives, such as waterless 
outhouses and portable toilets using recycled water and non-toxic cleaning products, 
should be considered. Care must be taken to avoid disturbing sensitive aquatic 
ecosystems by placing controls away from designated watercourses and springs and 
ensuring that logical route choices do not pass through them. 

Although specific information on the consideration of sensitive water areas in 
orienteering events is limited, O-Ringen made efforts towards sustainable energy and 
water use. Using eco-labelled electricity was considered when available and feasible. 
Water conservation measures included monitoring shower usage, encouraging 
participants to practice responsible campsite hygiene, and providing portable toilets 
without flushing and biodegradable, non-toxic cleaning products/chemicals. They also 
aimed to reduce shower water usage through the use of specific showerheads that 
operate only when held. Furthermore, O-Ringen explored the use of LED lights for 
stages to enhance energy efficiency. These sustainable measures aimed to reduce the 
event's environmental impact and promote eco-friendly practices among participants 
(Greentime, n.d.). Overall, orienteering events can adopt relatively simple measures to 
reduce negative impacts on water and electricity. It is further important to note that 
smaller-scale events generally have a smaller and more manageable impact compared 
to larger events. 
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6. CONCLUSIONS, RECOMMENDATIONS and 
FUTURE RESEARCH 
 

The purpose of this report was to provide a comprehensive overview of the 
environmental impacts associated with outdoor events, with a specific focus on 
orienteering. The study identified various potential impacts, including greenhouse gas 
emissions, land and water pollution, soil erosion, damage to vegetation, and 
disturbance to wildlife. The report aimed to address the existing research gap regarding 
the environmental impacts of outdoor events and offered recommendations to enhance 
their sustainability based on current literature, using orienteering as a showcase 
example. 

There is limited research on outdoor events and ecological sustainability, but it suggests 
that transportation and travel to and during outdoor events have the most significant 
negative environmental consequences. Current efforts to reduce emissions through 
environmentally friendly transport options have not been successful enough. However, 
sustainable transportation plays a vital role in mitigating the environmental impact of 
outdoor events such as orienteering. Prioritizing transportation alternatives with lower 
environmental impacts, by e.g. locating venues and competition areas near public 
transport stations can contribute to climate change mitigation. Implementing incentives 
for behavior change, such as sustainability rules and pledges, codes of conduct, 
nudging, to encourage sustainable behavior among event visitors and participants 
should also be considered. Notably, the world's largest orienteering event O-Ringen has 
already implemented measures to promote climate-smart travel options like trains, 
buses, and bicycles, while further prioritizing event locations near public transportation 
stops. Measuring and comparing impacts over time is crucial for continuously 
improving sustainable transportation solutions, employing various tools and practices 
of environmental impact management. 

Outdoor events like mountain biking and running can lead to significant soil erosion, 
resulting in the loss of fertile land, pollution, and sedimentation in water bodies. To 
mitigate soil erosion during outdoor events, protecting the soil through trail design is 
deemed essential. As orienteering is primarily an off-trail activity resulting in unique 
negative impacts on nature due to the high number of participants moving freely, soil 
erosion plays a minor role. Orienteering events can mainly disrupt wildlife habitats, 
trigger watercourse pollution and damage vegetation, underscoring the importance of 
planning and conducting events with consideration for wildlife and nature. Swedish 
Orienteering Federation provides examples of guidelines, checklists and policy 
documents aimed at concrete actions to mitigate orienteering-related impacts. 
Implementing measures such as closing certain areas for wildlife refuges and designing 
trails with vegetation in mind can help mitigate these impacts. However, there is a need 
for greater transparency regarding the efforts taken by all event organizers to address 
these impacts, including zoning and carrying capacity considerations. 

This report also recognizes the growing concern over the negative impact of resource 
use on the environment, highlighting the importance of reducing their usage and 
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exploring sustainable alternatives to plastic and toxic materials in outdoor events. 
Responsible waste management practices, including composting and recycling, opting 
for alternative materials, and promoting digital communication channels are a few ways 
to mention. O-Ringen serving as an example for orienteering events, works actively with 
environmentally certified suppliers and tries to reduces the environmental impact by 
using recyclable or environmentally friendly goods. O-Ringen further implements 
waste separation and dedicates personnel for efficient waste disposal. Educating 
participants about proper waste disposal can be advantageous for future orienteering 
events. There is also room for improvement in sustainable resource management, such 
as greater involvement of local food suppliers at different venue locations and the 
implementation of stricter food product regulations. 

The use of non-renewable energy sources in outdoor events contributes to air pollution 
and high CO2 emissions. Prioritizing sustainable energy sources and implementing 
energy-saving measures can make event energy consumption more environmentally 
friendly. Outdoor events can also have a negative impact on water resources, 
emphasizing the necessity of sustainable water management for long-term water 
security. There are various methods and tools available to measure, compare, mitigate, 
and avoid the environmental impacts of events. Currently, however, there is no 
consensus on uniform sustainability assessment methods, which is why the 
combination of different tools may provide the best results. 

Overall, orienteering events like O-Ringen are a vivid example of how outdoor events 
can strive to become more sustainable while also demonstrating the potential of 
orienteering as a sustainable outdoor activity. That said, orienteering events can still 
further reduce their environmental impact by promoting sustainable travel, carefully 
selecting the venue to increase public transportation, minimizing direct environmental 
impacts, adopting resource management practices, and implementing efficient waste 
management, energy, and water conservation measures. These actions contribute to the 
long-term sustainability of the sport and protect the natural environment. 

Despite the growing interest for outdoor events and the orienteering sport, there are still 
several knowledge gaps and areas for future research, when looking at their 
environmental impact. These gaps include understanding the behavior of participants, 
the role of volunteers, and the inclusion social and economic sustainability of 
orienteering. The following are potential research ideas to address these knowledge 
gaps: 

• Mitigation of transport-related impacts. More research and strategies are needed 
in the ways to promote climate-smart travel options when travelling to and from 
events. This includes optimal planning of event venues with accessible climate-
smart transportation in mind as well as stimulation of pro-environmental 
behavior of the attendees. Further, transportation during the event at venues has 
its contribution to the event sustainability but the research in this area is lacking.  

• Resource optimization and waste reduction. Investigate ways to optimize 
resource usage (such as energy, water, and materials) during outdoor (sport) 
events. Explore strategies for waste reduction, recycling, and sustainable 
practices to minimize the ecological footprint of these events. Future research in 
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this area that specifically addresses orienteering could additionally explore the 
tools and approaches presented in a new setting. 

• Technological advancements: Investigate how innovative technologies can 
contribute to the sustainability of outdoor events. Explore the use of technology 
in course planning and design to make it easier for planners to incorporate 
sustainability principles. For example, develop methodologies to avoid sensitive 
ecological areas and minimize the environmental impact of courses. 

• Collaboration and knowledge sharing: Explore possibilities for collaboration 
and knowledge sharing among event organizers, clubs, participants, and local 
communities. Foster the exchange of expertise, innovative ideas, and best 
practices to enhance sustainability efforts made by event organizers. 

• Participant behavior and education: Explore methods to motivate and educate 
participants in sustainability issues related to outdoor events. Investigate the 
role of volunteers in promoting sustainable practices and consider ways to 
encourage environmentally responsible behavior among participants. 

• Environmental Impact Assessment: Perform a comprehensive assessment of the 
environmental impacts of orienteering events. This assessment would provide 
insights into the key areas for improvement and help identify strategies to 
minimize environmental harm. 

• Long-term Environmental Monitoring: Establish long-term monitoring 
programs to study the direct ecological impacts of orienteering events on nature 
over time. By observing and analyzing these impacts, researchers can better 
understand the long-term sustainability implications and develop effective 
mitigation measures. 

• Alternative event formats: Research alternative event formats that can minimize 
the ecological footprint of orienteering events. Explore the feasibility of shorter, 
more localized events to reduce travel distances and emissions. Additionally, 
investigate virtual orienteering experiences utilizing augmented reality (AR) 
and GPS technologies to promote sustainability. 

• Comparison of small and large-scale events: Compare the environmental 
impacts of small and large-scale orienteering events. Identify potential options 
to reduce the environmental impact of larger events through improved 
planning, resource management, and sustainable practices. 

• Cumulative impacts: Events need to see themselves as part of a larger network 
of different other activities and actors in the event area. There should be stronger 
cooperation among multiple actors sharing the same resources.  

By continuing to systematically address these knowledge gaps, conducting further 
research and taking practical steps in these areas, scientific community and event 
management will contribute to further progress towards achieving sustainability goals 
and minimizing the environmental impacts of outdoor events. 
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