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INTRODUCTION AND CONTEX

A Quick Approach to Accessible and Inclusive Tourism in Protected Natural Areas

As stated in the UN Convention on the Rights of Persons with Disabilities, “Disability is not an intrinsic
characteristic of the individual, but the negative and variable result of the interaction between the person,
with his or her physical, mental, intellectual, relational or sensory characteristics, and the barriers, material
or immaterial, posed by the contexts in which he or she lives.” This foundational understanding highlights a
crucial truth: context is the variable that determines difficulty. When barriers are removed, participation
becomes possible, and opportunities for meaningful engagement emerge.

Accessible and inclusive tourism ensures that everyone can participate fully in travel and leisure activities.
This approach not only fulfills ethical and legal responsibilities but also fosters social equity and enriches the
tourism experience for all. However, not all tourism sites are prepared in this respect. For example, natural
areas often pose challenges due to their rugged terrains and traditional designs; consequently, accessible
tourism in nature therefore involves innovative solutions to make these spaces navigable and enjoyable for
visitors with physical, sensory, or cognitive disabilities. Nevertheless, investment has not been enough and
they frequently lack convenient infrastructure to guarantee tourism activities are for all.

Natural area guides and tourism operators also play a critical role in bridging the gap between accessibility
challenges and inclusive experiences. By adopting inclusive design principles, they ensure that trails, visitor
centers, and activities are accessible to all. Guides can foster meaningful connections by adapting
interpretative methods to meet diverse needs, using tactile, visual, or auditory tools, and providing tailored
services. Operators, in turn, can create systemic inclusivity through training, collaboration with
stakeholders, and embedding accessibility in the design of services and infrastructure.

Within this context, the DIANA project - Developing_Inclusive and Accessible Natural Areas emerges as an
initiative aimed at making natural areas accessible and inclusive. This Erasmus+ project (KA210 VET —
Small-scale partnerships in vocational education and training project) is being implemented by three
European organisations from Italy, Macedonia, and Spain and it combines research, stakeholder
engagement, and best practices to create a comprehensive framework for inclusive tourism. Central to the
DIANA project is the development of a training toolkit designed to empower guides, operators, and park
managers with the skills and knowledge to deliver accessible tourism experiences. The toolkit includes
actionable strategies and practical tools to address physical, cognitive, and sensory accessibility, aligning
with sustainability and universal design principles.

This training toolkit has been designed with versatility in mind, allowing for both global and partial use. Each
module has been developed as a standalone training pill, enabling users to select and implement the
specific content most relevant to their needs. Whether used in its entirety for a comprehensive approach
to accessible and inclusive tourism in natural areas or employed individually to address specific gaps or
training objectives, the toolkit offers flexibility and practicality for diverse contexts and audiences. This
modular structure ensures that the toolkit adapts seamlessly to various educational, operational, and
organizational settings.

Through its focus on training and innovation, the DIANA project underscores the importance of collective
action in transforming natural tourism into an inclusive sector. This toolkit is not just a resource; it is a call to
action for the tourism industry to embrace accessibility as a core value, ensuring that everyone has the
opportunity to connect with nature on their own terms.



https://dianaerasmus.eu/

Core Objectives of the Toolkit

1. Understanding Accessibility and Inclusivity: Raise awareness of the importance of accessible
tourism in natural areas and ensure guides, tour operators and other participants understand the needs
of people with physical, cognitive, and sensory disabilities.

2. Developing Skills for Accessible Inclusive Tourism: Equip nature guides, heritage interpreters,
interpretive hosts, tourism operators, and park managers with the knowledge and practical skills
needed to deliver inclusive tourism experiences.

3.Implementing Accessible Infrastructure and Services: Provide actionable strategies for improving
the physical, cognitive, and sensory accessibility of natural environments and services.

4.Promoting Sustainability and Collaboration: Ensure that accessibility improvements are aligned with

sustainability goals and foster collaboration between stakeholders, including local communities,

disability organizations (attention to people with functional diversities), and environmental bodies.




TRAINING MODULES

PART TWO - ACCESSIBILITY AND INCLUSIVITY IN ACTION: KEY TOOLS READY TO
PUT INTO PRACTICE

Module 7: Sustainability for Accessible and Inclusive Tourism

Summary

Module 7 delves into the essential balance between sustainability, accessibility, and inclusivity in tourism
and infrastructure development. It addresses the challenges and solutions for harmonizing environmental
conservation with accessibility improvements, as well as sustainable infrastructure design. The module
highlights how eco-friendly materials, renewable energy and sustainable practices can mitigate the
environmental impact of accessibility initiatives, such as ramps and tactile pathways, ensuring they benefit
all people, including those with disabilities.

Key sections of the module include eco-friendly materials like wood, recycled materials, and natural
resources, all of which offer unique advantages for sustainable, accessible infrastructure. Moreover,
inclusive technologies—such as LED lighting, non-slip surfaces, and sound insulation—integrate sustainability
with accessibility.

The module also presents case studies from Spain, North Macedonia, and ltaly, showcasing practical
examples of accessible, eco-conscious tourism facilities. It concludes with a hands-on exercise, where
learners measure their carbon footprint and brainstorm personal strategies for reduction, enhancing their
understanding of sustainability and inspiring positive behavioral change.

7.1 Balancing environmental conservation with accessibility improvements.

The balance between environmental conservation and improved accessibility is a central aspect in the
design of modern infrastructure. On the one hand, environmental sustainability focuses on reducing the
impact of human activities on the planet, while on the other hand, accessibility is crucial to ensure that all
people, including those with disabilities, Can use the places and public spaces without barriers. However,
the introduction of accessibility improvements can have significant impacts on the environment, creating a
need to find solutions that harmonize both want.

The Environmental Impact of Improving Accessibility

The introduction of measures to improve accessibility, while essential for social inclusiveness, can generate
some hegative impacts on the environment. For example, the construction of ramps and lifts for people
with reduced mobility can lead to a significant increase in energy consumption, both during the
construction phase and over the long term. Lifts in particular require continuous consumption of electricity,
while ramps can alter the landscape design or natural permeability of the ground.

Structural changes, such as the removal of barriers or the creation of nhew accessible routes, could also

lead to the destruction of natural habitats or alteration of the surrounding ecosystem.




For example, when building ramps and accessible paths in urban or natural contexts, it is possible that

green areas will have to be used, reducing biodiversity spaces. This impact is even more significant in
environmentally sensitive areas, such as parks, nature reserves or historic centres, where changes could
compromise the landscape and ecological balances.

Changes to road infrastructure to improve accessibility, such as the construction of new pedestrian
crossings, adapted traffic lights and wider sidewalks, may also lead to increased resource use and the
generation of demolition waste. These operations involve the transport of materials, ground moving and
heavy machinery, resulting in greenhouse gas emissions which, if not properly managed, partially negate
sustainability objectives.

Solutions to Harmonize Accessibility and Environmental Conservation

Despite the potential impacts, there are several strategies to balance the need for improved accessibility
with the objective of minimizing environmental impact. One of the most effective solutions is the integrated
design approach, which simultaneously considers accessibility requirements and ecological sustainability.
For example, it is possible to design ramps and paths that not only guarantee access to all, but also are
minimally invasive for the environment, respecting the natural morphology of the soil and reducing the
impact on green areas.

Another approach is the redevelopment of existing buildings and spaces rather than new construction. The
renovation and adaptation of existing structures reduces resource consumption and CO2 emissions by
minimizing demolition work and the use of new materials. In addition, the use of green technologies can
help offset the energy impact of introducing accessibility solutions such as lifts or lighting systems,
reducing energy consumption and increasing the efficiency of the entire facility.

7.2 Designing sustainable infrastructure: eco-friendly materials, renewable energy

The growing awareness of climate change and the need to reduce the environmental impact of human
activities has led architecture and engineering to review the principles of infrastructure design. In this
context, the design of sustainable infrastructure takes on a central role, with a particular focus on the use
of environmentally friendly materials and renewable energy sources. Buildings and structures that respect
the principles of sustainability not only respond to a growing demand for environmental solutions, but also
offer long-term economic benefits through increased energy efficiency and reduced operating costs.

Ecological materials:

One of the first steps in designing a sustainable infrastructure is the choice of materials. Traditional
materials such as cement and steel are responsible for a large amount of CO2 emissions during
production. In contrast, environmentally friendly materials are those that cause less environmental damage
throughout their entire life cycle - from production to disposal. Using these materials not only reduces the
impact on the environment, but often also means more efficient use of natural resources. One of the best

ecological materials for building sustainable infrastructure is definitely wood.




Not only it is a renewable material (if handled properly), but during its growth, trees store carbon. Carbon

sequestration continues throughout the life of wood and even during its use in construction, helping to
reduce CO2 concentration in the atmosphere. This process makes wood an excellent choice to counter
climate change.

In addition to ecological sustainability, wood is a versatile, lightweight, durable material that can last long if
treated properly. Laminated wood and CLT (Cross Laminated Timber), a material made of cross-layered
wood, is used for constructions that require high strength and structural stability. CLT structures can be
easily prefabricated, reducing construction time and improving overall energy efficiency.

Advantages:
¢ Renewability: Wood is a material that can be grown and regenerated.
» Low ecological impact: Wood production generates less CO2 emissions than other materials.
e Carbon storage capacity.

Limits:

e Availability: Wood availability depends on sustainable forest management. Indiscriminate use or
deforestation can have a negative impact on the environment.

e Durability: Unfortunately, wood is sensitive to moisture and pests, which may require specific
treatments.

Recycled Building Materials and Upcycling

Another important approach to sustainability is the use of materials that are recycled or derived from the
reuse of other products. Recycling of materials such as glass, plastics, metals, and paper is becoming
increasingly common in construction. These materials, once recovered and processed, can be turned into
useful components for construction, reducing the need for new resources.

For example, recycled cement can be made through the recovery of concrete from demolition and
demolition work. This not only reduces the amount of waste to be disposed of, but also reduces the energy
consumption required to produce new cement.

Recycled glass can be used both as a decorative material and as a structural component. Glass, when
recycled properly, can significantly reduce production and disposal needs.

Upcycling, or creative reuse, involves turning waste or materials that are no longer useful into valuable new
products. An example would be the use of old plastic bottles to produce insulation materials or decorative
building elements. The beauty of these solutions is that they not only reduce environmental impact, but
also stimulate creativity and innovation in the construction industry.

Benefits:
e Waste reduction: decreases the amount of waste going to landfills and the impact on the environment.
e Energy savings: producing recycled materials generally consumes less energy than producing new

materials.




Limitations:

e Variable quality: not all recycled materials are of high quality and some may not have the same
strength as virgin materials.
» Separation process: recovery and separation of materials can be complex and expensive.

Natural and Innovative Materials

Another interesting approach is the use of natural materials, which are not only renewable but often readily
available locally, thus reducing transportation-related impact. Among these, materials such as straw, raw
earth (e.g., adobe) and coconut fiber are gaining popularity.

Straw is a material that is used in green construction especially for thermal and acoustic insulation. It is an
excellent natural insulator that is readily available, inexpensive and biodegradable. In addition, the use of
straw in construction not only reduces energy consumption, but also improves the thermal efficiency of
buildings.

Raw earth buildings are an example of traditional construction that is increasingly being valued for its
energy-efficient and sustainable qualities. Earth is a naturally abundant material that does not require
complex processing. The adobe technique, which involves the use of raw earth bricks, has been one of the
most effective solutions in terms of energy conservation and living comfort for millennia.

Finally, coconut fiber is a natural, biodegradable and recyclable material used for strengthening structures
and for thermal and acoustic insulation. It is a material that comes from agricultural waste, contributing to
resource reuse and waste reduction.

Advantages:
e Low ecological impact: the use of natural materials reduces dependence on nonrenewable resources.
e Natural insulation: these materials provide excellent thermal and acoustic insulation, contributing to
improved living comfort.

Limitations:
» Variable durability: durability and resistance to environmental factors such as moisture and insects can
vary greatly, requiring appropriate treatments.
e Limited adaptability: the use of these materials is sometimes limited to geographical areas where they
are readily available.

To ensure accessibility, the materials chosen must not only be environmentally friendly, but also functional
and safe for those with special needs. In fact, there are a number of solutions that combine sustainability
and accessibility, meeting the needs of people with disabilities.

Non-slip flooring: A prime example of how environmentally friendly materials can also meet accessibility
needs concerns flooring. Non-slip surfaces are particularly important to avoid accidents, especially for
people with mobility disabilities or the elderly people. Eco-friendly resin or recycled rubber floors are
increasingly used in public and private spaces, not only because they are environmentally friendly and
durable materials, but also because of their ability to reduce the risk of slipping. Wood or bamboo flooring,
treated to be slip-resistant, offer a natural and durable alternative that meets these needs without

compromising the aesthetics of the environment.




Tactile surfaces for blind people: Another crucial aspect of accessibility concerns tactile pathways, used to

safely orient oneself in facilities. Floors and surfaces designed with environmentally friendly materials such
as natural stone or wood, which can be easily adapted with tactile material inserts, make it possible to
create a useful sensory experience for people with visual impairments. Tactile tiles or raised strips, which
indicate safe routes or signal changes in levels, are an example of how sustainable materials can be
combined with accessibility.

Sound insulation for people with hearing disabilities: Another aspect to consider is sound insulation, which is
essential for people with hearing disabilities or those who have difficulty hearing sounds in noisy
environments. Natural materials such as cork and coconut fiber are ideal for improving sound insulation
inside buildings. These materials, in addition to being renewable and biodegradable, are effective in
reducing noise and improving acoustic quality, creating quieter and more comfortable environments.

Materials for visibility and contrast: People with visual impairments not only need tactile pathways, but also
strong color contrasts to identify obstacles, doors, and hallways. The use of materials with strong
contrasting colors, such as colored recycled glass or wood panels treated with brightly colored eco-friendly
paints, can improve the visibility of spaces and help with orientation for those with visual impairments.
These measures are particularly useful in increasing the safety and independence of those moving through
complex environments.

Inclusive Technologies and Sustainable Solutions

The adoption of green materials must be combined with innovative technologies to ensure that spaces are
truly accessible. For example, the use of intelligent LED lighting systems, which are not only energy efficient
but can be adjusted according to the visual needs of users, is a solution that integrates sustainability with
accessibility. LED lights can be programmed to intensify or turn down in certain areas, improving
orientation for people with visual impairments without wasting energy.

Similarly, automatic control systems for doors and windows, made from durable and recycled materials,
offer a particularly useful solution for those with mobility impairments. The integration of smart sensors to
control lighting, temperature, and room access can reduce obstacles and improve the independence of
people with disabilities.

Renewable Energy and Sustainable Infrastructure

Another key aspect of sustainable infrastructure design is the integration of renewable energy. Adopting
renewable energy solutions not only reduces the carbon footprint of a building or facility, but also
contributes to energy security by reducing dependence on fossil fuels. The use of renewable energy is now
a must for any design that aspires to sustainability.

One of the most common solutions is the installation of photovoltaic panels to generate solar energy.
Photovoltaic panels can be integrated into the roofs of buildings, or installed on other surfaces, to make the
most of the sun's energy efficiently. Buildings equipped with photovoltaic systems can produce enough
energy to cover their needs, reducing the demand for energy from the power grid and lowering energy
costs.

Another widely used renewable energy source is wind power. In some geographical areas, the integration

of small wind turbines into urban or rural infrastructures is becoming common practice.




Wind turbines, unfortunately, are often little used in urban areas because of their size and the noise they

can generate, but in larger settings, such as industrial areas or low-density housing developments, they can
provide green energy.

Geothermal energy represents another interesting opportunity for energy sustainability, but applicable in a
few countries. In areas with geothermal activity, such as Iceland or some areas of the United States, it is
possible to exploit heat from underground to heat buildings or generate electricity. This type of energy is
particularly useful in residential and commercial settings where a continuous supply of low-cost energy is
needed.

In addition, the design of sustainable infrastructure must also take into account the management of water
resources. The use of technologies such as rainwater collection systems, or the installation of wastewater
purification and treatment systems, helps to reduce drinking water consumption and avoid waste. These
systems not only reduce environmental impact, but can also reduce operational costs associated with
water management.

7.3 Case studies in Spain, Macedonia and Italy: .:‘_a, sg 1
E S _ 4 |

Below are some case studies of particular relevance:
SPAIN:
+ The Natural Park of the Volcanic Zone of La Garrotxa in Catalonia offers accessible routes for people

with disabilities, allowing them to explore volcanic landscapes and forests in an inclusive way. Available
activities include hot-air balloon flights, which offer spectacular views of the craters and surrounding
nature, making the experience even more unique and accessible to a wide audience.

¢ Accessible coastal tourism in Baiona, Galicia, is promoted by the Sensea project, which aims to make
beaches and tourist facilities accessible to all, including people with disabilities. The project offers
services such as adapted walking paths, beach access walkways, and special bathing facilities,
ensuring an inclusive seaside experience. In addition, activities and guided tours are organized to
encourage the participation of all visitors, regardless of their needs.

NORTH MACEDONIA:

* An example of a green facility in Macedonia is the Ohrid Lake Eco Resort, located near Lake Ohrid, one
of the country's most valuable natural areas and a UNESCO World Heritage Site. This resort has been
designed to minimize its environmental impact, using eco-friendly technologies such as solar panels for
energy and low-impact waste water treatment systems. In addition, the eco-resort promotes
sustainable tourism practices, such as low-impact trekking and environmental education for visitors. In
this way, the resort not only offers sustainable accommodation, but also contributes to the protection
and enhancement of the fragile lake ecosystem.

ITALY:
e Located in the hills of Bologna, the La Costa farmhouse is built according to the principles of green
building, using natural and local materials. The structure is mainly powered by solar energy and is
surrounded by unspoilt nature, which is preserved through sustainable agricultural practices and the

use of organic farming techniques




¢ Le Terrazze, an eco-resort located on the beautiful Sardinian coast, stands out for its adoption of eco-

sustainable solutions, such as the use of natural materials and renewable energy. The resort is also
designed to be accessible to people with disabilities, with adapted rooms, large barrier-free common
areas and easily walkable footpaths.

e Babette's Ecovillage, located in the mountainous area of Liguria, is an ecological resort offering an
experience of living in nature, designed to be accessible also to visually impaired persons. The nature
trails are designed to be easily navigable thanks to tactile guides, braille sighage and audio descriptions.
The structure is built with natural and sustainable materials, such as wood and local stone, and is
powered by renewable energy sources, such as solar.

7.4 A Hands-On Exercise: Measuring_my carbon footprint and brainstorming_solutions to

reduce it.

Introduction

Our carbon footprint represents the amount of greenhouse gas emissions, such as carbon dioxide (CO2),
that we produce through our daily activities, such as energy use, transportation, and the production of the
goods and services we consume. Measuring and reducing our carbon footprint is fundamental to help fight
climate change.

In this exercise, tips will be given on how to calculate your carbon footprint and how to reduce it.

Part 1: Measuring your carbon footprint. ‘o ]

To calculate one's carbon footprint, one can use Online Calculators. @@ @ a@

There are many online tools that make it easy to calculate your carbon footprint: :@\ o @“
¢ Greenpeace Carbon Footprint Calculator @ @

« WWEF Carbon Footprint Calculator
« Carbon Footprint Calculator

Simply enter information such as the type of dwelling, the amount of energy consumed, the mode of
transportation you use, diet information, etc.

The calculators will provide an estimate of your annual emissions.

Part 2: Solutions to reduce your carbon footprint.
Once you have calculated your carbon footprint,you can think about how to reduce it. Here are some ideas:

1. Reduce energy use

Optimize energy efficiency: use LED bulbs, high-efficiency appliances, and make sure the house is well

insulated.




Renewable energy: if possible, choose energy suppliers that use renewable sources or consider installing

solar panels.

Turn off appliances: turn off electronic devices when not in use, rather than leaving them on standby.

2. Change transportation habits

Sustainable mobility: walk, bike or use public transportation.

Carpooling and carsharing: sharing cars or renting them as needed reduces the number of vehicles on the
road.

Electric vehicles.

3. Change diet and shopping

Low-impact diet: reduce meat consumption, especially red meat, which has a high carbon footprint.
Increase intake of plant foods.

Local and seasonal foods: prefer to buy local and seasonal foods to reduce emissions related to food
transportation and storage.

Reduce food waste: try to avoid waste by planning meals and storing food properly.

4. Reduce waste

Recycling and composting: properly separate recyclables and consider composting organic waste.

Responsible shopping: try to reduce the purchase of disposable products. Give preference to reusable
products and environmentally friendly packaging.

5. Offsetting emissions

Plant trees: part of carbon emissions can be offset by planting trees, which absorb CO2 as they grow.

Offsetting emissions: there are offsetting programs that allow you to finance green projects, such as
renewable energy plants or reforestation.

Sy €5




Conclusion

In conclusion, sustainable and accessible tourism requires a thoughtful balance between environmental
conservation and inclusivity. By integrating eco-friendly materials, renewable energy, and inclusive design,
it is possible to create tourism experiences and infrastructures that respect both nature and diverse visitor
needs.

The case studies and practical exercises highlight that individual and collective actions play a vital role in
reducing environmental impacts, promoting accessibility, and fostering a more inclusive, sustainable world

for future generations.
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