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THE BENEFITS OF BEING ACTIVE IN NATURE AND ADOPTING SUSTAINABLE
BEHAVIOUR WHILE ATTENDING OR ORGANISING SPORT EVENTS

1. Treasure Hunting Orienteering in the O SIGN Project: discovering clues while running

Within the European project O SIGN — “On: Sport in Nature, Good Nutrition and Young Hearts”,
Treasure Hunting Orienteering brought a playful and exciting dimension to outdoor sport, especially
for children and families. Implemented across all five partner countries, this format combines the
fundamentals of orienteering with the thrill of a treasure hunt, turning every race into an adventure.

What is Treasure Hunting Orienteering?

Treasure Hunting is an orienteering-style activity where participants navigate between control points,
most often in parks or safe outdoor environments. At each control point, participants—especially
children—discover a clue.

When all clues are collected and put together, they lead to the final reward: unlocking the treasure
chest at the finish.

The activity can be done individually, but it becomes even more engaging when completed in teams,
where participants cooperate and often divide the control points between them to cover the course
more efficiently.

How it was implemented in O SIGN

Treasure Hunting events within O SIGN were designed to be open, inclusive, and highly engaging,
with a strong focus on attracting participants of all ages with young hearts. Courses were set up in
accessible outdoor spaces, ensuring safety while maintaining a sense of exploration and challenge.

The format encouraged:

e team participation, including families and mixed-age groups;
e creative problem-solving, through clues that required attention and thinking;
e active movement, through running or walking between control points.

Key benefits of Treasure Hunting Orienteering

1. Promotes physical activity in a fun way
Children and participants stay active without feeling the pressure of a “competition,” as the focus is
on discovery and play.

2. Stimulates curiosity and problem-solving
Each clue adds a layer of mystery, encouraging logical thinking, memory, and attention to detail.
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3. Encourages teamwork and social interaction
When done in teams, participants communicate, plan, and cooperate—often splitting tasks and
helping each other succeed.
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4. Builds confidence and motivation
Reaching each control point and collecting clues creates a sense of achievement and keeps
participants motivated until the end.

5. Accessible and engaging for all ages
The format is easy to understand and adaptable, making it attractive for young children, families,
and even beginners with no prior experience.

Results and impact

Competitions organised across the five partner countries attracted numerous participants,
including:

e children experiencing outdoor sport in an interactive and playful way;
e families participating together as teams;
¢ beginners discovering orienteering for the first time in a friendly format.

Treasure Hunting quickly became one of the most popular activities within O SIGN events due to its
energy, creativity, and inclusive nature.

Conclusion

Treasure Hunting Orienteering, as implemented in the O SIGN project, proves that sport can be both
active and playful. By combining movement, teamwork, and problem-solving, it creates a memorable
experience that supports both physical and mental development.

Its success across all five partner countries highlights its strong potential to attract new participants,
especially children, and to make outdoor sport more engaging, social, and fun for everyone.

2. Trail Orienteering in the O SIGN Project: precision, inclusion, and decision-making without
the pressure of speed

Within the European project O SIGN — “On: Sport in Nature, Good Nutrition and Young Hearts”, Trail
Orienteering (Trail O) stood out as one of the most inclusive and accessible forms of orienteering,
implemented across all five partner countries. Unlike traditional races focused on speed, Trail O
emphasizes thinking, observation, and accuracy, offering equal opportunities for all participants.

What is Trail Orienteering?
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Trail Orienteering is a discipline where participants follow an accessible route (usually along paths or

park trails) and must determine, from a distance, which of several control points in the terrain correctly
matches the location marked on the map.

Unlike other orienteering formats:

. speed is not a factor;
. participants can take their time to analyze (except for specific timed sections);
o the focus is on map reading, terrain interpretation, and correct decision-making.

This structure turns Trail O into a mental challenge rather than a physical one.
How it was implemented in O SIGN

Within O SIGN events, Trail Orienteering was organised in parks and accessible natural areas,
allowing people of all ages and abilities to take part. Courses were carefully designed using detailed
maps and technically precise control placements.

A key aspect was ensuring full accessibility for participants with disabilities, including wheelchair
users. Routes were selected to allow smooth movement and equal participation conditions, without
mobility-related disadvantages.

Key benefits of Trail Orienteering

1. True inclusion in sport
Trail O is one of the few disciplines where people with and without disabilities can compete directly
under the same conditions.

2. Development of analytical thinking
Participants must compare the map with real terrain, observe fine details, and make accurate
decisions, often in complex situations.

3. Suitable for all ages
Without the pressure of speed, the format is ideal for children, adults, and seniors alike.

4. Reduced physical barriers
The physical effort required is minimal compared to other formats, opening participation to a much
wider audience.

5. Learning through observation and navigation
Participants improve concentration, attention to detail, and spatial awareness.

Results and impact

Competitions organised across the five partner countries attracted numerous participants,
including:

e children and young people experiencing orienteering for the first time;
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e older adults;
e people with disabilities, who were able to take part in adapted and fair conditions.

Through this format, the project demonstrated that orienteering can truly be accessible to everyone,
regardless of physical ability.

Conclusion

Trail Orienteering, as implemented in the O SIGN project, represents a strong model of inclusive sport.
By focusing on precision and thinking rather than physical performance, it opens orienteering to a
diverse audience and promotes key European values such as equality and accessibility.

Its success across all five partner countries highlights its strong potential as a tool for social inclusion
and active participation in outdoor sport.

3. Sprint Orienteering in the O SIGN Project: competitors during the race, friends at the end

Within the European project O SIGN — “On: Sport in Nature, Good Nutrition and Young Hearts”, Sprint
Orienteering brought intensity and dynamism, becoming one of the most attractive formats for the
general public. Organised across all five partner countries, these races gathered numerous
participants, especially beginners, young people, and adults over 55, proving that orienteering can be
both accessible and exciting for all ages.

What is Sprint Orienteering?

Sprint Orienteering is a fast-paced discipline, usually held in parks or urban areas, where participants
must find control points in the shortest possible time.

The races within O SIGN were timed using the Sportldent electronic system, the same used in
Mobile Orienteering, ensuring precision and fairness in evaluating how fast each participant ran the
race and if all controls of the course were taken in the right order.

Success in this format depends on:

o the ability to quickly read and understand the information provided by the orienteering
map and course,

. rapid thinking,

o the ability to memorise, under physical effort, the route towards the next control point,
. choosing the most efficient route options,

. running at a sustained speed,

o making decisions under pressure.
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Every second counts, and differences between participants can be minimal.

The key benefits of Sprint Orienteering are:

1. Develops rapid thinking and decision-making
Participants must instantly choose the best route between controls, combining analysis with quick
reactions.

2. Improves physical fitness
Running at speed, with frequent direction changes, enhances endurance and agility.

3. Strengthens concentration under pressure
Decisions must be made quickly, training focus and mental control.

4. Provides objective feedback and motivation
Accurate timing allows participants to compare performances and track personal progress.

5. Encourages learning and experience sharing
Post-race analysis and discussions turn competition into a valuable learning experience.

6. Builds social and intercultural connections
Interaction between participants from different countries fosters openness, communication, and a
shared European spirit.

Results and impact

Sprint competitions organised across the five partner countries attracted humerous participants,
including:

. beginners discovering orienteering in a dynamic format;
o young people drawn to the fast and competitive nature of the race;
o adults over 55, proving that performance is driven by motivation, not age.

Through this format, the O SIGN project successfully combined performance sport with accessibility
and enjoyment.

How the sprint races were experienced in O SIGN

Sprint races were designed to be both accessible and challenging, attracting participants with little or
no experience as well as more advanced runners. The atmosphere was energetic and competitive, yet
friendly and fun. They involved exciting navigation, including portions of races through labyrinth ( see
more at : https://www.youtube.com/watch?v=gyBcXUKFyl4)

After the races, the atmosphere naturally shifted from competition to conversation. Participants began
comparing their split times and reflecting on the choices they made between controls, discussing
where a few seconds could have been gained. Participants from different countries openly exchanged
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views on their routes and mistakes, with language differences proving no barrier—even for those with

only basic English skills. Beyond the results, what remained was the true spirit of these events: rivals
on the course, friends at the finish.

Conclusion

Sprint Orienteering, as implemented in the O SIGN project, shows that speed and strategy can go
hand in hand with inclusion and community spirit. It challenges both body and mind, while offering the
satisfaction of progress and the joy of competition.

Its success across all five partner countries highlights its strong potential to attract new participants
and to position orienteering as a modern, energetic, and people-centered sport.

4. Mobile Orienteering in the O SIGN Project: real-time teamwork, strategy, and action

Within the European project O SIGN — “On: Sport in Nature, Good Nutrition and Young Hearts”, Mobile
Orienteering (Mobile O) stood out as one of the most dynamic and innovative race formats,
implemented across all five partner countries. This format reimagines traditional orienteering by
placing teamwork, communication, and real-time decision-making at its core.

What is Mobile Orienteering?

Mobile O is a short orienteering race held in parks, similar in length to a sprint (around 15-20 minutes).
The key difference? The runner does not use a map.

Instead, they receive live instructions via phone from a teammate who stays in the finish arena.

The teammate in the arena has access to the map and course and acts as the team’s “navigator,”
guiding the runner step by step—qgiving directions, identifying landmarks, and helping make route
choices. The runner must quickly understand and apply these instructions while moving at speed.

This role split turns the race into a powerful exercise in:

. clear and effective communication

trust between teammates

. quick decision-making

o real-time adaptation

How it was implemented in O SIGN

Mobile O races were organised in all five partner countries, mainly in urban parks and accessible
outdoor areas, as part of a broader set of four orienteering disciplines. The format was designed to
welcome both beginners and experienced participants.
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It also encouraged mixed teams, supporting interaction between people from different backgrounds
and reinforcing the project’s focus on inclusion and European cooperation.

Key benefits of Mobile O

1. Strong teamwork and communication skills
Success depends on how clearly and efficiently the two teammates communicate under pressure.

2. Shared decision-making
The thinking is split: one person analyzes the map, the other executes in the field—similar to real-life
team dynamics in many professions.

3. Easy entry for beginners
Participants who are not familiar with map reading can still take part actively as runners, making the
sport more accessible.

4. Fast, engaging, spectator-friendly format
With short race times and visible action near the arena, Mobile O is easy to follow and exciting to
watch.

5. Natural use of technology
The phone is not just an accessory—it is central to the race, connecting sport with everyday digital
habits.

How the races were experienced in O SIGN

The start/finish arena was one of the most vibrant and memorable parts of Mobile Orienteering. It was
filled with participants holding maps, gesturing, and speaking on the phone in different languages, all
trying to guide their teammates out in the field—running without a map—towards the correct controls.

Expressions shifted constantly: confidence when things were going well, satisfaction when a route
worked, confusion when the runner’s description didn’t match what was seen on the map, and
moments of emotion and amusement when things became unexpectedly complicated.

Out in the park, the scene was just as dynamic. Runners moved through the course listening carefully
to instructions through their headphones—some running confidently towards their next control, others
suddenly stopping in the middle of a path, unsure of where to go next. In those moments, they
described what they saw around them, waiting for their teammate to figure out where they had ended
up and how to redirect them back on course.

This constant interaction between arena and terrain created a unigue atmosphere—part strategy
game, part communication challenge, and fully engaging for both participants and spectators.

Results and impact

Across the O SIGN project, Mobile Orienteering attracted hundreds of participants in competitions
organised in all five partner countries. The format contributed to:

e increased interest in orienteering among the general public
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e strong participation from young people and newcomers
e meaningful interaction between participants from different cultural backgrounds

Thanks to its interactive and collaborative nature, Mobile O quickly became one of the most
appreciated race formats within O SIGN events.

Conclusion

Mobile Orienteering, as implemented in the O SIGN project, represents a modern step forward for
orienteering. By combining physical activity in nature with real-time communication and teamwork, it
creates a unigue and engaging experience.

Its success across all five partner countries shows clear potential for future development—bringing
orienteering closer to new audiences and making it more relevant, inclusive, and exciting in today’s
world.

5. Comparing Orienteering with Other Outdoor Sports: Unique Health Benefits of Map-Based
Navigation in Nature

Introduction

Outdoor sports such as hiking, trail running, and cycling have well-documented health benefits,
primarily through cardiovascular exercise and nature exposure. Orienteering—a sport combining
cross-country running with real-time map-based navigation—offers a distinct dual-task training
environment that engages both physical and cognitive systems simultaneously. This article
synthesizes recent research evidence comparing orienteering with other outdoor activities, focusing
on its unique contributions to physical health, cognitive function, and mental wellbeing. Understanding
these differential benefits can inform recommendations for health promotion and active aging
interventions.

Physical Health Benefits

Orienteering imposes high aerobic demands with intermittent anaerobic bursts, while navigation
through rough terrain increases mechanical energy cost substantially compared to road-based
activities. Running in forests elevates oxygen consumption by approximately 20—25% compared with
road running due to uneven surfaces, obstacles, and variable pacing (Creagh & Reilly, 1997). This
contrasts with hiking, which typically provides steady-state, moderate-intensity ambulatory exercise,
and with trail running or cycling, which may lack the cognitive navigation component.

Randomized controlled trials in older adults demonstrate orienteering's superior functional outcomes.
A 24-week intervention comparing orienteering with hiking found that orienteering participants
achieved greater improvements in balance, dual-task gait performance, and reductions in weight and
body mass index (Biehl-Printes et al., 2023). Blood pressure improvements were also observed in
some analyses for the orienteering group. These functional gains—particularly in dual-task walking,
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which predicts fall risk—suggest orienteering's combined physical and cognitive load produces
adaptations beyond those from single-task outdoor exercise (Biehl-Printes et al., 2024).

The sport's intensity profile matters: vigorous orienteering elevates lactate and brain-derived
neurotrophic factor (BDNF) similarly to vigorous exercise alone, linking higher intensity to greater
neurotrophic response (Bao et al., 2022). However, the terrain-related energy cost and sport-specific
injury profile (ankle injuries, cuts from vegetation) represent practical considerations distinguishing
orienteering from smoother-surface activities (Creagh & Reilly, 1997).

Cognitive and Neurological Benefits

Map-based navigation during orienteering engages spatial memory, allocentric and egocentric
navigation strategies, and executive attention control, producing measurable cognitive and neural
effects that differ qualitatively from exercise alone. Cross-sectional studies show experienced
orienteers outperform matched road runners on tests of visual fluency and spatial working memory,
and perform above normative levels on executive function and attention measures (Waddington et al.,
2023). Orienteering expertise is associated with greater use of both allocentric (map-based, survey)
and egocentric (body-centered, route) navigation strategies and superior spatial memory across
adulthood (Waddington & Cona, 2024).

Interventional evidence confirms these cognitive advantages. Randomized trials comparing
orienteering with hiking in older adults found orienteering produced significantly larger improvements
in executive function, visuospatial skills, processing speed, memory, and dual-task gait performance
(Biehl-Printes et al., 2023, 2024). Hiking improved physical fithess and gait versus sedentary controls,
but cognitive and dual-task functional gains were smaller, highlighting the added value of simultaneous
navigation and movement.

Neurophysiological studies link orienteering to hippocampal-relevant outcomes. Acute and training
studies report increased serum BDNF when exercise is vigorous, and improved spatial memory
specifically after vigorous orienteering sessions (Bao et al., 2022). Functional neuroimaging reveals
that expert orienteers show lower prefrontal oxygenation during map tasks—interpreted as neural
efficiency—while increasing task difficulty raises activation; performance on complex map tasks
correlates with right-hemisphere prefrontal activation (Waddington et al., 2024). Expert orienteers also
adopt cognitive and behavioral strategies (anticipation, simplification, efficient map handling) to
circumvent attention limits during real-time navigation, mechanisms explaining their superior
performance under dual-task conditions (Seiler, 1996).

Mental Health and Wellbeing

Orienteering interventions and qualitative studies report improvements in mood, self-reported mental
health, vitality, and psychophysical wellbeing. School and university programs document enhanced
mood and vitality in adolescents and students following orienteering participation (Biehl-Printes et al.,
2024; Creagh & Reilly, 1997). Ethnographic research links orienteering to increased nature
connectedness and community outcomes in vocational education settings (Leather, 2018).
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However, direct randomized comparisons of stress reduction or stress biomarkers (e.g., cortisol)
between orienteering and other outdoor sports are limited in the current literature. While mechanisms
—exercise intensity, cognitive engagement, and nature exposure—plausibly reduce stress, the
evidence base does not yet support claims of superior stress reduction compared with hiking, trail
running, or cycling. Given orienteering's combined cognitive and physical load and observed mood
gains, it represents a promising nature-based intervention for mental health promotion, but more
controlled head-to-head comparisons are needed to quantify relative effects.

Navigating Nature: The Map Advantage

The defining feature of orienteering—continuous map-based navigation in natural environments—
creates a unique training stimulus. Natural-environment wayfinding relies on topographic and
landmark cues distinct from urban navigation, and orienteering provides a semantically rich setting that
trains these natural navigation processes (Waddington & Cona, 2024). This dual-task environment—
simultaneous aerobic exercise and spatial problem-solving—produces cognitive gains that single-task
outdoor activities do not replicate.

The map advantage extends beyond spatial cognition. Dual-task training improves real-world
functional capacity: better dual-task gait performance translates to reduced fall risk and greater
independence in older adults (Biehl-Printes et al., 2023). The cognitive load of navigation may also
enhance neuroplasticity through increased hippocampal engagement and BDNF upregulation,
particularly when combined with vigorous intensity (Bao et al., 2022). Importantly, these benefits
appear specific to the navigation component; physically matched hiking does not produce equivalent
cognitive or dual-task functional improvements (Biehl-Printes et al., 2024).

Practical implications include tailoring intensity and terrain difficulty to individual capacity. While elite
orienteers tolerate high anaerobic demands and complex terrain, modified programs for older adults or
clinical populations can adjust course difficulty while preserving the core dual-task navigation stimulus.
The evidence suggests that even moderate-intensity orienteering with simplified navigation tasks can
yield cognitive and functional benefits beyond single-task outdoor exercise.

Conclusions

Orienteering offers unique health benefits that distinguish it from hiking, trail running, and cycling. The
combination of aerobic exercise with real-time map-based navigation produces superior gains in
spatial cognition, executive function, attention, balance, and dual-task functional performance
compared with single-task outdoor activities. Randomized trials in older adults demonstrate these
advantages, with orienteering yielding greater cognitive and functional improvements than hiking
despite similar physical activity levels. Neurophysiological evidence links orienteering to hippocampal-
relevant outcomes and BDNF upregulation, particularly at vigorous intensities.

While mental health and wellbeing benefits are reported, direct comparative evidence on stress
reduction versus other outdoor sports remains limited. Future research should include head-to-head
comparisons with standardized stress biomarkers and explore dose-response relationships for
intensity, navigation complexity, and duration. Nonetheless, current evidence supports orienteering as
a valuable intervention for healthy aging, cognitive health, and functional independence, offering a

Communication Content for Website Report O SIGN Project - Erasmus+ Sport - Programme: 101184505 | Page 10
of 30



* X x
*

*
L3 *
* *

\II

* 4 x

Co-funded by
the European Union

O
o)
dual-task training stimulus that single-task outdoor sports do not replicate. For individuals seeking both

physical fitness and cognitive challenge in nature, orienteering represents an evidence-based choice
with demonstrated advantages over conventional outdoor exercise.
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Orienteering is more than just a sport — it is a unique way of interacting with nature. Forests, fields, and
mountains are not only our competition arenas but also fragile ecosystems that require care and
respect. Because of this close connection, sustainability should be a shared priority for both event
organizers and participants. While sustainable behavior in orienteering covers many areas, this text
focuses in particular on the environmental impact of event organization, with a special emphasis on
catering and food services, which are often overlooked but play a significant role in reducing overall
footprint.

According to the International Orienteering Federation, sustainable behavior in orienteering includes
waste reduction, sustainable catering and food waste reduction. Building on these principles, and
extending them to event catering practices, we can ensure that our sport continues to thrive in
harmony with nature.

Waste Reduction

The rule is simple: leave no trace. Everything brought into the forest must be taken back out — including
small items such as energy gel wrappers or tissues. Event organizers can support this effort by
minimizing the use of single-use plastics and providing recycling facilities. Competitors, in turn, should
opt for reusable containers and be conscious of their personal waste. Even small actions can
significantly reduce the environmental footprint of an event.

These actions not only lower emissions but also help manage traffic and reduce pressure on natural
areas with limited infrastructure.

Sustainable Catering

Catering at orienteering events also plays an important role in reducing environmental impact. Event
organizers should aim to provide food that is locally sourced, seasonal, and, where possible, plant-
based, as this significantly lowers the carbon footprint associated with food production and transport.
Reducing meat-heavy options and prioritizing vegetarian meals can make a meaningful difference,
especially at large competitions with many participants.

Another key aspect is minimizing packaging waste. Replacing single-use plastics with reusable or
compostable alternatives, as well as providing clearly labelled waste separation stations, helps ensure
that food services do not generate unnecessary pollution. Participants can also contribute by bringing
their own reusable cutlery, bottles, and containers, supporting a more circular and responsible event
model.

Food Waste Reduction

Equally important in sustainable catering is the prevention of food waste. Event organizers should
carefully estimate participant numbers to avoid overproduction and consider using a pre-order system
for meals. Any surplus food should, whenever possible, be redistributed safely to volunteers or
donated through local food-sharing initiatives instead of being discarded. Clear communication about
portion sizes can also help participants take only what they need, reducing unnecessary leftovers and
supporting a more responsible use of resources.
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In conclusion, sustainability at orienteering events is not limited to protecting nature during competition
— it also extends to the way events are organized and how food and catering services are managed. By
reducing waste, choosing locally sourced and environmentally friendly food options, minimizing
packaging, and preventing food waste, both organizers and participants can significantly lower the
environmental impact of events. Orienteering offers a unique opportunity to connect sport with respect
for nature, and adopting sustainable catering practices is an important step toward ensuring that future
generations can continue to enjoy competitions in healthy and well-preserved natural environments.

Conclusion
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7. How to organize sustainable events dealing with waste
Understanding Waste Management in Orienteering

Waste management is one of the most visible environmental challenges associated with sporting
events. Orienteering, by its nature, is already among the most sustainable sports — it requires minimal
permanent infrastructure, takes place in natural settings, and leaves a low footprint. However, this
does not mean that waste generated before, during and after orienteering events should be ignored.

The International Orienteering Federation recognizes sustainability as one of the fundamental values
of orienteering, promoting respect for the natural environment and environmental good practice (IOF,
2020). Waste reduction is a core part of that commitment.

The Waste Hierarchy: Reduce, Reuse, Recycle

The starting point for any waste management plan should be the waste hierarchy. The principle is
simple: the best waste is the waste that is never generated. Only when reduction is not possible should
reuse be considered, followed by recycling and composting as a last resort before landfill disposal (IOF
Environment and Sustainability Commission, 2023).
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Effective waste management begins long before the starting signal. Organizers should estimate the
type and quantity of waste expected based on the number of participants and event format, develop a
written waste management plan, choose vendors and caterers who use compostable or reusable
materials, avoid single-use plastics wherever possible, and plan the number, type, and placement of
waste stations according to expected foot traffic (Burda et al., 2023).

Co-funded by
the European Union

Before the Event: Planning is Everything

The guide Organising a Carbon-wise Event, developed around the experience of the Jukola relay,
addresses waste management as one of its core topics, emphasizing timely planning, open
communication, and continuous improvement as key principles (Carbon-wise Jukola Project / Posintra
Ltd. / Aalto University, 2023).

During the Event: Sorting, Signage and Volunteers

Even the best waste plan fails without clear communication and active engagement on the day.
Organizers should place clearly labeled waste stations in high-traffic areas such as the arena, finish
area, and catering zones, use color-coded bins and visual signage, and brief volunteers on waste
management procedures. Volunteers play a crucial role in guiding participants to sort their waste
correctly (Lanzendorf, Hdgemann and Margaryan, 2023). Participants should also be encouraged to
bring their own reusable water bottles and cups, and water refill stations should be set up to reduce
plastic bottle waste (IOF Environment and Sustainability Commission, 2023).

Food Waste: A Special Focus

Food waste deserves particular attention at orienteering events. Organizers should estimate catering
guantities carefully to avoid overproduction, prioritize locally sourced food with minimal packaging, use
compostable tableware, and arrange to donate or compost leftover food after the event (Burda et al.,
2023). According to Lanzendorf, Hogemann and Margaryan (2023), food waste can account for more
than one third of the total waste stream at outdoor sporting events, making it a priority area for
intervention.

After the Event: Measure and Learn

Post-event waste auditing is a valuable tool for continuous improvement. Organizers should record the
total waste generated, the proportion diverted from landfill through recycling or composting, and any
challenges encountered. This data can be shared with future organizers and contribute to the broader
body of knowledge within the orienteering community (IOF Environment and Sustainability
Commission, 2023).

Conclusion

Managing waste at an orienteering event is not just an environmental obligation — it is an opportunity
to demonstrate the values of the sport and inspire participants to adopt more sustainable habits in their
everyday lives. By planning ahead, choosing sustainable materials, engaging volunteers, and
measuring results, organizers can make every event a positive example of sport in harmony with
nature (Burda et al., 2023).
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Burda, M. et al. (2023) Sustainable Orienteering Events: Orienteering in Harmony with Nature. Czech
Orienteering Federation / IOF. Available at: https://orienteering.sport/iof/fenvironment-and-
sustainability/organising-a-carbon-wise-event-2/
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8. 7 Tips for Managing Waste While Orienteering: Eco-Friendly Practices in the Wilderness

Orienteering offers a unique blend of adventure and navigation, taking you through various terrains
and requiring you to make quick decisions. This exciting sport not only tests your physical abilities but
also your commitment to preservin the environment you explore. Managing waste while orienteering is
crucial to maintain the pristine beauty of the outdoors and ensure that others can enjoy the same
experience. By learning how to handle waste effectively, you contribute to the sustainability of your
favorite orienteering spots.

1) Pack reusable containers for snacks

Using reusable containers for snacks is a practical way to minimize waste while orienteering. Choose
durable, lightweight containers made from materials like stainless steel or BPA-free plastic. These
containers can house nuts, fruits, crackers, or any other snacks, ensuring they stay fresh and
protected. Reusable containers reduce the need for single-use plastic bags or wrappers. It's also
easier to pack an assortment of snacks in well-sealed containers, preventing spills and maintaining
portion control. Make sure the containers you select are easy to clean. This is important for hygiene
and can extend the life of your containers. Bring along a small cloth or resealable bag to store used
containers until you can wash them at home.

2) Use a handkerchief instead of tissues

Carrying a handkerchief is a great way to reduce waste while orienteering. Handkerchiefs are reusable
and can be used for various purposes, such as wiping sweat or cleaning your hands.Unlike tissues,
which are single-use and contribute to litter, a handkerchief can be washed and reused multiple times.
This simple switch helps you minimize your environmental impact. When choosing a handkerchief, opt
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for lightweight, quick-drying materials. These are easier to carry and maintain during your outdoor
activities. Handkerchiefs made of cotton or microfiber are good options. Keeping a clean handkerchief
handy can also improve your comfort during the trip. You won't have to worry about running out of
tissues or dealing with the mess of used tissues in your bag. By using a handkerchief, you contribute to
a cleaner environment and a more sustainable way of enjoying nature.

3) Choose Biodegradable Soap

Using biodegradable soap while orienteering is crucial. Regular soap can harm ecosystems when
used in natural water sources. Biodegradable soap breaks down naturally. This minimizes the impact
on the environment. You can find biodegradable options at most outdoor supply stores. Remember to
use soap at least 200 feet away from water sources. This ensures that any residue doesn’t
contaminate streams or lakes. Always follow Leave No Trace principles.

4) Bring a Refillable Water Bottle

Carrying a refillable water bottle is essential when orienteering. It keeps you hydrated and reduces the
need for single-use plastic bottles. Choose a durable bottle made of stainless steel or BPA-free plastic.
These options are lightweight and sturdy, making them suitable for outdoor activities. Ensure your
bottle has a secure cap to prevent leaks. Some models also feature a built-in filter, which can be
helpful if you need to refill from natural water sources. Refillable water bottles contribute to reducing
plastic waste. By opting for a reusable option, you minimize the environmental impact of your
orienteering adventures. Additionally, many refillable bottles come with measurement markings. This
can help you track your water intake and make sure you stay adequately hydrated throughout your
journey.

5) Opt for a digital map instead of paper

Digital maps are an excellent way to reduce waste while orienteering. Using a digital map means you
don’t need to carry multiple paper maps, which can easily get damaged or lost. With a mobile device,
you can access digital maps that are often more up-to-date than printed versions. Digital maps also
offer features like GPS tracking, making it easier to navigate accurately. You can zoom in and out on
digital maps for better detail, something impossible with a fixed-scale paper map. This reduces the
need for multiple paper maps of different scales. Most digital maps can be downloaded and used
offline, ensuring you still have access even without cell service. Carrying a digital map means one less
item to dispose of after your orienteering adventure. By choosing digital over paper, you contribute to a
more sustainable practice.

6) Dispose of waste in designated areas

Always ensure you dispose of your waste in areas specifically designated for it. Orienteering events
often provide marked bins or collection points for this purpose. Using these designated areas helps
maintain the natural environment. It prevents litter from harming wildlife and keeps the trails clean for
future participants. Carry a small bag to collect any waste you produce. This makes it easier to
transport it to the designated disposal points. Avoid leaving any waste behind.If there are no marked
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areas, take your waste with you until you find a proper disposal site. Never leave waste on the ground
or attempt to bury it.

7) Use a multi-fuel stove

Using a multi-fuel stove can significantly reduce waste while orienteering. These stoves are designed
to burn multiple types of fuel, including gas, liquid fuel, and even solid fuel in some cases. Carrying a
multi-fuel stove means you can use whatever fuel is available. This flexibility helps in areas where
certain types of fuel are scarce. Multi-fuel stoves are typically more efficient than single-fuel stoves.
This efficiency not only conserves fuel but also minimizes the waste you have to pack out. Many multi-
fuel stoves are designed to work in various weather conditions. This reliability reduces the likelihood of
packing extra equipment just in case your primary stove fails. Using one of these stoves also allows
you to opt for more eco-friendly fuels like alcohol or bio-fuel when available. These fuels usually have a
lower environmental impact compared to traditional options.

Understanding Waste Management in Orienteering

Managing waste while orienteering is crucial to protecting the environment and preserving natural
beauty. Knowing the types of waste commonly encountered and their environmental impact helps in
effective waste management.

9. Sustainable Organisation of Nature Sport Events: A Focus on Orienteering

Orienteering, as a "lightweight" sport where athletes navigate scattered across natural terrain,
exemplifies the complex relationship between outdoor recreation and environmental stewardship
(Scrucca et al.,, 2016). Unlike many outdoor sports, orienteering's dispersed nature minimizes
concentrated environmental impact, yet the involvement of hundreds or thousands of participants still
requires careful planning and stakeholder coordination. Private stakeholders play crucial roles in
determining whether these events achieve genuine sustainability across environmental, social, and
economic dimensions.

The International Orienteering Federation has developed comprehensive guidelines recognizing that
sustainable event organization requires cooperation among diverse private actors (Matute et al.,
2014). These stakeholders include landowners who control access to terrain, equipment suppliers who
provide materials, local businesses that support event infrastructure, accommodation providers,
transport companies, and sponsors who enable financial viability. Each stakeholder group possesses
distinct responsibilities and opportunities to contribute to sustainability outcomes.

The Three Pillars of Sustainability in Nature Sport Events
1. Environmental Sustainability

Environmental protection forms the foundation of sustainable orienteering events. Research
demonstrates that orienteering's environmental impact, while generally minimal and temporary,
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requires active management (Straupe et al., 2022). Studies in Latvian pine forests found trampling
effects primarily in moss layers, with average decreases of only 3% and rapid recovery (Straupe et al.,
2022). However, Quinta-Nova et al. (2013) emphasize that certain habitats—particularly areas with
slow-regenerating bryophytes and steep slopes with vulnerable species—require special protection
through careful course planning.

Private stakeholders must collaborate to minimize environmental footprints. Equipment suppliers can
provide eco-friendly materials, while transport companies can optimize logistics to reduce carbon
emissions. The 2014 World Orienteering Championship calculated a total carbon footprint of 165.34
tCO2eq, with travel representing a significant portion (Scrucca et al., 2016). This finding underscores
the importance of transport providers offering sustainable options and event organizers encouraging
carpooling and public transportation.

2. Social Sustainability

Social sustainability encompasses community engagement, participant diversity, and equitable
access. The Trekorientacio® Bosc de Poblet event demonstrated successful social sustainability by
integrating diverse participants and fostering community involvement (Matute et al., 2014). Private
stakeholders contribute to social sustainability through inclusive pricing structures, accessible
facilities, and community education programs.

Local businesses and accommodation providers serve as bridges between events and host
communities. Their involvement can generate positive social legacies, including increased
environmental awareness and strengthened community identity (Ahmad et al., 2013). However,
stakeholder research in Brazil revealed concerning gaps: adventure race organizers often possess
limited knowledge about social and environmental impacts, with ecological issues perceived as
challenges rather than problems requiring systematic solutions (Bartoletti et al., 2019).

3. Economic Sustainability

Economic viability ensures events can continue while benefiting local economies. Private
stakeholders, particularly sponsors and local businesses, enable financial sustainability while
potentially gaining competitive advantages through green positioning (Ahmad et al., 2013). Research
in Guangdong Province, China, highlights that effective guidelines management improves
organizational efficiency and promotes broader participation, contributing to economic sustainability
(Liu et al., 2024).

Economic interests must balance with environmental protection. For instance, landowners with
forestry interests may prioritize wood quality and harvesting schedules, requiring organizers to
negotiate event timing that respects both economic and ecological considerations (Straupe et al.,
2022). This balance exemplifies the need for integrated stakeholder dialogue that acknowledges
diverse economic interests while maintaining environmental standards.
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10. Sustainable Organisation of Nature Sport Events: Roles and Responsibilities of Private
Stakeholders

Nature sport events, particularly orienteering, present unique sustainability challenges that require
coordinated action from diverse private stakeholders, as successful sustainable events depend on
proactive dialogue, transparent communication, and long-term relationship building with all private
stakeholders involved in event organization. The following stakeholders need to be taken into
consideration when organizing a sustainable orienteering event (IOF, 2025) :

1. Landowners: Gatekeepers of Terrain Access

Landowners represent the most critical private stakeholder group, controlling access to the natural
terrain essential for orienteering. IOF guidelines emphasize that organizers must understand varying
access rights across jurisdictions and engage landowners through individualized contact or via
forestry and farmers' associations. Effective landowner engagement involves several key practices:

Education and Transparency: Landowners often lack familiarity with orienteering. Organizers should
explain the sport's dispersed nature, emphasizing minimal crowd concentration and waste generation.
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Demonstrating the value of detailed terrain mapping can appeal to landowners' interests. Inviting
landowners to observe events fosters understanding and positive relationships.

Permission and Planning: Even where public access rights exist, formal permission remains
necessary, particularly for high-concentration areas like arenas, parking, and start/finish zones.
Organizers must identify recently harvested areas and newly planted zones (30-100 cm saplings) to
mark as inaccessible, respecting landowners' economic interests.

Sustainable Forest Management: Investigating whether forests hold certifications under frameworks
like FSC or PEFC demonstrates commitment to sustainability. These systems often consider social
welfare and public access, providing common ground for dialogue.

Gratitude and Long-term Relationships: Post-event appreciation—through thank-you letters, prize-
giving ceremony invitations, or gifting detailed maps—nbuilds goodwill essential for future events.
Conducting post-event surveys with landowners to assess trampling or disturbance, with follow-up
monitoring after six or twelve months, demonstrates accountability. Any damage to private property
must be repaired or compensated promptly.

2. Hunters: Balancing Safety and Wildlife Management

Hunting represents both an economic interest for landowners and a safety concern for events. IOF
guidelines recommend avoiding hunting seasons entirely or negotiating agreements with local hunters'
associations. Private hunting groups can contribute to sustainability through:

Game-Friendly Course Design: Collaborating with hunters to create "refugia"—areas free of controls
and athlete routes—provides undisturbed zones for wildlife. Avoiding opposing athlete directions
prevents confusing or frightening animals (Bratu et al., 2025).

Wildlife Monitoring: Hunters possess valuable knowledge about local wildlife populations and
sensitive habitats. Their involvement in pre-event planning and post-event reporting on wildlife
incidents enhances environmental protection.

3. Equipment Suppliers and Sponsors

Equipment suppliers and sponsors enable event operations while influencing sustainability outcomes.
Their responsibilities include:

Sustainable Procurement: Providing eco-friendly materials, reusable equipment, and products with
minimal packaging. Ahmad et al. (2013) recommend utilizing energy-efficient products and eco-
procurement of local, seasonal, and organic materials.

Waste Minimization: Suppliers can reduce environmental impact through recycling programs,
reduced print materials, and take-back schemes for equipment.

Financial Support for Green Initiatives: Sponsors can direct funding toward carbon offsetting,
habitat restoration, or environmental education programs. Research on the Olympus Marathon
examined voluntary carbon offsetting behavioral intentions, suggesting sponsors could facilitate such
programs (Triantafyllidis et al., 2022).
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4. Local Businesses, Accommodation, and Transport Providers

These stakeholders shape the broader event footprint through their operational practices:

Accommodation Providers: Can implement water conservation, energy efficiency, and waste
reduction measures. Offering incentives for guests using public transportation amplifies sustainability
efforts.

Transport Companies: Should provide sustainable options including shuttle services, electric
vehicles, and optimized routing to minimize emissions. Given that travel represents a significant
portion of event carbon footprints, transport providers play a crucial role (Scrucca et al., 2016).

Local Businesses: Restaurants and retailers can source local, seasonal products, minimize single-
use plastics, and educate visitors about regional environmental values.
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11. How to organize a sustainable sport event: Practical Frameworks for Sustainable
Stakeholder Engagement

Despite available guidelines, implementation gaps persist. Research in Romania found that
sustainability considerations in trail running events remain inconsistent (Malos et al., 2025). In China,
outdoor sports face environmental conflicts due to inadequate oversight and outdated management
systems (Jiang et al., 2025). These findings suggest that private stakeholders must advocate for
stronger regulatory frameworks while voluntarily adopting best practices. The IOF provides a
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comprehensive framework emphasizing dialogue and cooperation with private stakeholders. Key
principles include:

Early Engagement: Contact stakeholders well before events to allow adequate planning time

Transparent Communication: Clearly explain event nature, expected impacts, and mitigation
measures

Collaborative Planning: Involve stakeholders in course design and operational decisions

Monitoring and Accountability: Conduct pre- and post-event assessments with stakeholder
participation

Continuous Improvement: Learn from each event to strengthen stakeholder relationships and
sustainability outcomes

Integrated Stakeholder Management: Research emphasizes integrated approaches incorporating
ecological impact assessment, stakeholder perspectives, and adaptive governance (Bratu et al.,
2025). Piccerillo et al. (2023) recommend defining protocols and guidelines for small-scale events,
focusing on critical areas with clear measurement tools. Effective strategies include:

Multi-Stakeholder Committees: Establishing committees with representatives from all private
stakeholder groups ensures diverse perspectives inform decision-making.

Sustainability Communication Plans: Ahmad et al. (2013) emphasize that communicating greening
plans to stakeholders is vital for continuous improvement and competitive advantage.

Education and Capacity Building: Many stakeholders lack sustainability knowledge. Providing
training, resources, and best-practice examples builds capacity for sustainable behaviors (Bartoletti et
al., 2019).

Recommendations for Private Stakeholders
Based on IOF guidelines and academic research, private stakeholders should:

Prioritize Dialogue: Engage in open, transparent communication with all stakeholder groups,
recognizing diverse interests and concerns

Adopt Systematic Approaches: Implement structured sustainability frameworks rather than
ad-hoc measures

Invest in Education: Develop environmental awareness among staff, participants, and
communities

Measure and Report: Track sustainability metrics and share results transparently

Build Long-term Relationships: View sustainability as an ongoing commitment rather than
event-specific requirement
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Collaborate Across Sectors: Work with public authorities, NGOs, and other private actors to
amplify impact

Innovate Continuously: Seek new technologies, practices, and partnerships that advance
sustainability

Conclusion

Sustainable organization of nature sport events, particularly orienteering, requires coordinated action
from diverse private stakeholders. The IOF guidelines provide a robust framework emphasizing
dialogue, transparency, and collaborative planning with landowners, hunters, equipment suppliers,
sponsors, local businesses, accommodation providers, and transport companies. Research
demonstrates that when private stakeholders embrace their environmental, social, and economic
responsibilities, events can minimize negative impacts while generating positive legacies for
communities and ecosystems.

However, significant implementation gaps remain. Many stakeholders lack sustainability knowledge,
and systematic approaches are not consistently applied. Addressing these challenges requires
commitment from private actors to adopt best practices voluntarily, invest in education and capacity
building, and advocate for stronger regulatory frameworks. By integrating sustainability into core
operations rather than treating it as an add-on, private stakeholders can ensure that orienteering and
other nature sports preserve the environments they depend upon for generations to come.

The path forward demands that private stakeholders recognize their ethical responsibility as stewards
of natural environments. Through proactive engagement, transparent communication, and genuine
commitment to environmental, social, and economic sustainability, private actors can transform nature
sport events into models of responsible recreation that benefit athletes, communities, and ecosystems
alike.
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12. How to Behave Sustainably in Organizing a Sport in Nature Event: Animals and Vegetation

Nature-based sporting events — such as trail runs, mountain biking, canoeing, or orienteering — offer
unique opportunities for participants to experience the outdoors while promoting health and
community engagement. However, these events can also place significant pressure on natural
ecosystems. Disturbance to wildlife, trampling of vegetation, and habitat degradation are common
risks if organizers fail to plan with sustainability in mind.

To ensure that sport in nature becomes a positive experience rather than an ecological burden, event
organizers must adopt practices that minimize environmental impacts while raising awareness about
conservation.

1. Site Selection and Planning
The first step in organizing a sustainable event is the careful choice of location.

Avoiding sensitive ecosystems: Areas that host endangered species, wetlands, or fragile alpine
vegetation should be excluded from consideration. Organizers should consult with local park
authorities and conservationists to identify suitable areas.

Timing considerations: Many species are highly vulnerable during breeding, nesting, or migration
periods. Similarly, vegetation is sensitive during germination and flowering. Events should be
scheduled outside these critical times.

Carrying capacity and limits: Large crowds can quickly overwhelm a natural area. Restricting the
number of participants helps reduce trampling, littering, and wildlife disturbance.

2. Protecting Vegetation

Plants play a vital role in ecosystem health, from stabilizing soils to providing food for wildlife. Sports
events, especially those involving running or cycling, can harm vegetation if not managed carefully.

Pathway management: Clearly marked trails should guide participants, preventing them from straying
into fragile vegetation zones. Repeated off-trail movement can lead to soil compaction, root damage,
and long-term erosion.

Minimizing infrastructure footprint; Temporary structures such as tents, stages, or rest stops should be
set up in already cleared or hardened areas. This reduces damage to ground cover and root systems.

Post-event restoration: Organizers should budget for ecological recovery efforts, such as reseeding
trampled grasses, mulching, or replanting native species in degraded spots.

3. Safeguarding Animals

Wild animals are highly sensitive to human disturbance. Even short-term events can disrupt feeding,
breeding, or migration.
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Noise control: Loudspeakers, music systems, or pyrotechnics can cause unnecessary stress to
wildlife. Organizers should minimize noise and avoid nighttime activities that interfere with nocturnal
species.

Habitat buffers: Establishing “no-go zones” around nesting sites, dens, or water sources ensures that
animals retain access to critical habitats during the event.

Safe waste practices: Improperly managed food and waste can attract wildlife, alter natural behaviors,
and cause harm through ingestion of plastic or other materials. Waste segregation and immediate
removal are essential.

4. Participant Education and Stewardship
The success of sustainable practices depends heavily on participant cooperation.

Pre-event communication: Athletes and spectators should be informed about environmental rules,
including staying on marked paths, avoiding contact with wildlife, and following “leave no trace”
principles.

On-site reminders: Signage, steward volunteers, and announcements reinforce respectful behavior
during the event.

Awareness opportunities: Events can serve as platforms for education by including short talks from
conservationists, distributing eco-guides, or involving local schools and community groups.

5. Monitoring and Long-Term Sustainability

Sustainability does not end when the event concludes. Organizers should commit to ongoing
monitoring and improvement.

Impact assessment: Ecological surveys before and after the event can reveal changes in vegetation
cover, soil condition, and wildlife activity.

Adaptive management: Lessons learned from monitoring should inform future events. For example,
reducing participant numbers or changing trail design can mitigate observed impacts.

Partnerships and certifications: Collaborating with environmental NGOs or seeking eco-certification for
the event strengthens credibility and ensures compliance with sustainability standards.

Conclusion

Sporting events in natural environments can coexist with biodiversity conservation if planned
responsibly. By carefully selecting sites, protecting vegetation, safeguarding animals, and involving
participants in stewardship, organizers can reduce negative impacts while enhancing the appreciation
of nature. Ultimately, sustainable practices do more than preserve ecosystems — they also enrich the
experience for participants, making the event memorable for its harmony with the natural world.
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13. Sports events in nature: how to truly reduce environmental impacts: Transportation

A sports event “in nature” is a temporary use of land: short, but intense. For this reason, sustainability
cannot be a cosmetic add-on: it must become a technical criterion, like safety or fair play. In the
international framework, sport is increasingly adopting measurable climate targets (a 50% reduction
by 2030 and net-zero by 2040 for signatories of the UNFCCC “Sports for Climate Action” framework).

Governing sustainability: roles, processes, verification

A management system is needed. ISO 20121 is the reference standard for integrating sustainability
into the design and delivery of events (of any size), with a process-based and demonstrable approach.

On an operational level, one simple but powerful measure is to appoint a sustainability manager with
an explicit mandate to coordinate and verify actions: the Italian Minimum Environmental Criteria (CAM)
for events make this a requirement (“to oversee the implementation of all sustainability actions”).

Ecological planning: avoiding impacts before having to mitigate them

In orienteering, the choice of area, timing, and courses is already “environmental engineering”:
IOF/FISO guidelines recommend identifying fragile habitats and rare communities, avoiding controls in
sensitive micro-habitats (moss, incipient dunes, waterlogged areas), and reducing the use of wet
terrain when alternatives exist.

When the event is inside or near Natura 2000 sites, caution becomes procedure: the European
Commission notes that if a project may have significant effects (or if there is doubt), an “appropriate
assessment” based on solid scientific evidence is required. (In Italy, the CAM refer to the “incidence
assessment study” for events inside/near Natura 2000.)

Focus: transport and logistics (the hotspot that determines the event’s credibility)
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In many sports events, the dominant share of emissions comes from mobility. A technical report from
the German BMUYV, designed for major events, highlights that travel emissions from spectators,

volunteers, and staff often represent the largest component, typically reaching more than three
quarters of the total.

World Athletics translates this into practical guidance: choose venues with good public transport
connections and develop a “sustainable travel plan” to control and monitor the travel footprint.

Key tool: Event Mobility Plan (EMP)

An effective EMP includes: flow estimates (daily and total), accessibility, parking management,
measures to shift modal shares toward public transport/shuttles/cycling-walking, and a set of
indicators. The CAM provide a very concrete and replicable checklist: agreements with public transport
and sharing services, incentives for those arriving by train/bus, electric shuttles from park-and-ride lots
or stations, virtual noticeboards for car pooling, paid parking for private cars, and additional public
transport services if necessary.

Orienteering in remote areas: three high-impact levers

1. Targeted shuttles: IOF/FISO suggest organizing and promoting shuttle buses from the
nearest railway station or bus line, publishing schedules/links, and considering support from
local authorities or sponsors.

2. Designed car pooling: not only “recommending” it, but enabling it (ride-sharing platform) and
rewarding it with smart parking rules: fees or proximity of parking spaces linked to the number
of occupants.

3. Active last mile: if the arena can be reached on foot/by bike from a public transport hub, it
must be made easy (signage, bike racks, safe routes).

Materials logistics: reducing trips and choosing better vehicles

Behind-the-scenes logistics must be treated as a supply chain: delivery windows, load consolidation,
minimization of empty trips. The CAM indicate two technical principles: prefer rail transport when
possible and group materials to reduce the number of trips; they also require vehicles with defined
emissions performance for material transport.

When to act: before, during, and after

Before the event, mitigation measures are defined and, if necessary, restoration actions to return
conditions to the pre-event state; during the event, inspections and operational control are needed
(also on mobility and access); after, cleaning, restoration, and a short “lessons learned” report. This
cycle is consistent with the CAM approach, which requires describing mitigation/restoration measures
and includes ongoing checks.

Measuring to improve (and reporting seriously)
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To avoid subjective impressions, accounting is needed: the GHG Protocol, with its Scope 3 calculation

guidance, provides methods to estimate emissions along the value chain, including transport and
distribution.

Three minimum KPIs for every organizing committee: modal split, car occupancy rate, vehicle-
kilometers for staff/materials. Finally, translating rules into briefings: Leave No Trace principles help
establish observable behaviors (plan ahead, travel on durable surfaces, manage waste properly,
respect wildlife).

Arecent example in the orienteering world is JWOC 2025 (Italy), which states that mobility planning is
“essential” to limit emissions and adopts both IOF checklists and national minimum criteria as
references.

In summary

Environmental protection in an orienteering event is not just about “leaving no litter behind.” It means
designing mobility and logistics as integral parts of the sporting project, because that is where
emissions, conflicts with the territory, and ultimately the social license to operate are decided — the
condition in which the territory not only “allows” the event, but recognizes it as compatible and
desirable.

Bibliography

European Commission. (n.d.). Permitting procedure for plans and projects affecting Natura 2000 sites.
Environment. https://environment.ec.europa.eu/topics/nature-and-biodiversity/natura-2000/
permitting-procedure_en

Federazione Italiana Sport Orientamento. (2025). Linee guida per la sostenibilita ambientale degli
eventi di orienteering. FISO. https://www.fiso.it/_files/f_media/2025/09/38910.pdf

Greenhouse Gas Protocol. (n.d.). Scope 3 calculation guidance. World Resources Institute; World
Business Council for Sustainable Development. htips://ghgprotocol.org/scope-3-calculation-

guidance-2

International Organization for Standardization. (2024). ISO 20121:2024 Event sustainability
management systems — Requirements with guidance for use.
https://www.iso.org/standard/86389.html (Nota: Attenzione! La norma é stata aggiornata nel 2024. Il
link che hai fornito punta alla nuova versione, quindi ho aggiornato I'anno da 2012 a 2024).

JWOC 2025 Organising Committee. (2025). Sustainability. Junior World Orienteering Championships
2025. https://www.jwoc2025.it/en/sustainability/

Leave No Trace Center for Outdoor Ethics. (n.d.). The seven principles of Leave No Trace.
https://Int.org/why/7-principles/

United Nations Framework Convention on Climate Change. (n.d.). Sports for Climate Action
Framework. UNFCCC. https://unfccc.int/climate-action/sectoral-engagement/sports-for-climate-
action

Communication Content for Website Report O SIGN Project - Erasmus+ Sport - Programme: 101184505 | Page 29
of 30


https://doi.org/10.3390/su15032267
https://doi.org/10.3390/su15032267
https://doi.org/10.1659/mrd.2024.00023
https://doi.org/10.1123/cssm.2022-0001
https://doi.org/10.1016/J.EIAR.2015.08.002
https://orienteering.sport/iof/environment-and-sustainability/
https://orienteering.sport/iof/environment-and-sustainability/
https://doi.org/10.3390/sports13080250
https://doi.org/10.7763/IJTEF.2013.V4.311
https://doi.org/10.7763/IJTEF.2013.V4.311

Co-funded by
the European Union

World Athletics. (n.d.). Travel planning and sustainable event transport. Athletics for a Better World.
https://worldathletics.org/athletics-better-world/sustainability/travel-planning

Funded by the European Union. Views and opinions expressed are however those of the author(s)
only and do not necessatrily reflect those of the European Union or EACEA. Neither the European
Union nor the granting authority can be held responsible for them.

Communication Content for Website Report O SIGN Project - Erasmus+ Sport - Programme: 101184505 | Page 30
of 30


https://worldathletics.org/athletics-better-world/sustainability/travel-planning

