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EXECUTIVE SUMMARY

This project “Research, assessment, and development of documents on biodiversity, the impact of climate
change on biodiversity, habitat restoration, and long-term habitat management” offers an interdisciplinary
approach by integrating spatial planning, legal frameworks, and ecological expertise alongside qualitative,
scientific analysis. By combining knowledge from various fields, the aim is to create a comprehensive
understanding of biodiversity challenges. The project emphasizes the importance of collaboration among
environmental science, policy, and spatial design, creating a foundation for adaptive management
strategies informed by both ecological data and spatial dynamics. This ensures that future actions are
grounded in a well-informed, comprehensive perspective.

The project aims to identify and map key biodiversity areas at risk, focusing on Prizren, Suhareké, and

the Sharr Mountains. Through field assessments, GIS data, spatial maps, spatial ecology analyses,

and existing management plan reviews, critical habitats will be identified. These will be compared with
historical and current climate patterns to predict future ecological changes and assess the impact of climate
variability on biodiversity. Additionally, the project will evaluate the need for habitat restoration, documenting
both the ecological and social benefits of restoration efforts.

This report focuses specifically on habitat restoration, examining how strategies, governance arrangements,
and financing mechanisms can deliver ecological, social, and economic benefits across protected and non-
protected landscapes. Through a literature and policy review, three comparative case studies and a tailored
impact-assessment framework with a scoring criteria, the report identifies enabling conditions, common
barriers, and practical indicators for planning, monitoring, and scaling restoration.
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BACKGROUND

The methodology applied in this phase is designed to assess and document the ecological, social, and
economic significance of habitat restoration. It follows a multi-layered approach that combines the review
of existing knowledge with field-based inquiry, analysis of case studies, and stakeholder engagement. The
process begins with a comprehensive review of scientific literature and policy documents to understand
established benefits, methodologies, and lessons learned. This is complemented by a systematic analysis
of case studies that provide insights into effective restoration practices, contextual challenges, and tangible
outcomes.

In parallel, field visits and interviews with local communities and environmental experts are conducted to
gather situated knowledge and perspectives on potential restoration areas. All findings — from literature,
case studies, field observations, and stakeholder input — are compiled into a structured knowledge
database, serving as a foundation for interpretation and reflection. The results are then consolidated into a
comprehensive synthesis that highlights the multifaceted benefits of restoration efforts and offers context-
specific recommendations to guide future initiatives.

This study begins with a thorough review of the literature on habitat restoration, distilling key themes,
methods, and critical debates to establish the conceptual and methodological baseline. Building on these
insights, a set of selected case studies that illustrate different restoration approaches are analyzed,
enabling a structured comparison of methods and the identification of their strengths, challenges, and
outcomes. Together, the review and comparative analysis aim to provide a comprehensive understanding of
the diverse strategies currently employed in habitat restoration.

The three case studies reflect distinct restoration logics: (1) habitat- or basin-scale restoration focused on
an ecological entity or territory; (2) keystone/flagship species—led recovery; and (3) landscape restoration
shaped by land-use conflicts and the pursuit of multi-benefit solutions. For example, the Danube Delta
Restoration Project demonstrates how wetland recovery can support ecological integrity and local
economies through collaborative action; the Iberian lynx reintroduction in the Iberian Highlands shows how
species-specific planning can catalyze wider ecological recovery; and the LIFE El Hito Project in Cuenca,
Spain, highlights innovative pathways that align habitat goals with the interests of landowners and local
communities. Collectively, these cases underscore the value of well-planned restoration that integrates
ecological and socioeconomic objectives.
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INTRODUCTION

This report synthesizes current evidence on habitat restoration to clarify why —and how—restoration
advances ecological integrity, social well-being, and economic resilience. It establishes the conceptual
baseline through a literature and policy review and applies it to comparative case studies to distill
actionable insights for practice and decision-making in European contexts.

Climate change and biodiversity loss are mutually reinforcing risks that restoration can help address.
Restored habitats sequester carbon and buffer climate impacts by stabilizing soils, regulating water, and
moderating local microclimates. At the same time, restoration strengthens ecological resilience—expanding
habitat quality and connectivity so species can adapt to shifting conditions and reducing system-level
vulnerability.

Restoration is no longer experimental at the policy level. The UN Decade on Ecosystem Restoration
(2021-2030) frames a global mandate to scale action, while European targets embed restoration within
core environmental legislation and planning, creating pathways for funding, monitoring, and long-term
stewardship. This institutionalization translates into established practices, standards, and investment
mechanisms that enable delivery on the ground.

Recognizing Europe’s multifunctional landscapes, this study considers both protected and non-protected
areas, beginning from aquatic insects as sentinel taxa. As sensitive bioindicators, aquatic insects reflect
water quality, hydromorphological condition, and riparian habitat integrity, linking freshwater health to
broader terrestrial processes. This perspective supports an integrated approach that connects conservation
goals with agriculture, urban development, and other land uses, guiding restoration where it yields the
greatest ecological and socio-economic returns.

The analysis is grounded in three contrasting case studies—a basin/habitat-scale process restoration
(Danube Delta), a keystone species—led recovery (lIberian lynx), and a land-use negotiation model (LIFE El
Hito) —to illustrate the range of viable pathways and their enabling conditions.
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THE BENEFITS OF HABITAT
RESTORATION

3

HABITAT RESTORATION REBUILDS
ECOSYSTEMS, SUPPORTS
COMMUNITIES, AND BOOSTS
ECONOMIES. IT PROVIDES CLEAN
WATER, AIR, FOOD SECURITY, AND
JOBS WHILE STRENGTHENING CLIMATE
RESILIENCE AND BIODIVERSITY.
THROUGH LOCAL AND GLOBAL
COOPERATION, IT DRIVES SUSTAINABLE
DEVELOPMENT AND WELL-BEING.



3. The benefits of habitat restoration

Habitat restoration can be seen as a keystone for the sustainable development of a country and its
territories. By embracing a multifaceted approach, habitat restoration provides a transformative answer

to the intertwined challenges of territorial organization, pollution, and conflict. Many factors must be taken
into account, creating a broad and holistic perspective on the diverse benefits that emerge from these
restoration initiatives.

The complexity of these processes requires a relational way of thinking, one that visualizes possible
futures, encourages participation, co-designs new forms of living, and supports the transition toward
sustainability. Multiscale effects emerge at the intersection of local particularities and broader systems,
where cultural values, administrative structures, and transdisciplinary knowledge converge. These
overlapping effects foster virtuous cycles that build capacity appropriate to each specific site, while also
nurturing connections across borders and sectors.

Such an integrated view of habitat restoration supports the development of creative solutions that bridge
conventional gaps in our understanding of territory. It enables transformative knowledge production
through co-creation and the sharing of diverse expertise. Methodological tools and databases that source,
analyze, and interpret both qualitative and quantitative data become fundamental to this process. More
importantly, habitat restoration initiatives help form alliances across local, regional, and even global scales,
recognizing the interrelated political, socioeconomic, and ecological factors that shape every landscape.
Even small-scale interventions can catalyze profound transformative effects and point toward pathways of
sustainability, climate resilience, and social justice.

Ecosystem restoration, in this sense, is about much more than biodiversity recovery. It offers substantial
socioeconomic advantages for local communities and humanity at large. Restored ecosystems generate
vital services—climate regulation, food security, clean water, and air—that support life, health, and
economies. In an era of rapid habitat loss driven by human activity and climate change, the restoration of
ecosystems becomes an urgent response, creating employment, reducing climate risks, and improving
community well-being.

A critical component of successful habitat restoration is the rigorous evaluation of its impact. To ensure
that restoration efforts truly improve biodiversity and ecosystem health, systematic post-restoration
assessments must be conducted. These involve collecting and analyzing data on species diversity,
ecosystem functions, and resilience, then comparing this data with baseline conditions established prior to
restoration. Utilizing established impact assessment frameworks alongside advanced data management
software allows for a comprehensive understanding of how restoration actions influence habitat quality
over time. This evidence-based approach not only validates restoration strategies but also informs adaptive
management, helping to refine future interventions and maximize ecological and social benefits.

3.1 Documenting ecological, social, and economic benefits

The rehabilitation of habitats is not merely an ecological necessity; it is a multidimensional strategy for
sustaining ecosystem integrity, social well-being, and economic stability. Moving beyond a purely scientific
register, ecosystem restoration should be framed within an integrated understanding of ecological function,
social relevance, and economic value. As the global population grows and natural habitats are degraded,
maintaining and restoring ecosystems becomes ever more urgent. Ecosystem services—the benefits
people derive from nature—underpin life, health, and economies by regulating climate and providing food,
water, and clean air. Well-designed restoration strengthens climate resilience, sequesters carbon, buffers
floods and heat, and safeguards biodiversity, while also generating local jobs, diversifying livelihoods, and
reducing risks to infrastructure and health. In this way, restoration is simultaneously a climate solution, a
development strategy, and a pathway to community well-being, advancing shared prosperity while securing
the natural systems on which we all depend.

3.1.1 Ecological Benefits: Restoring Function, Feedback, and Resilience

Ecological rehabilitation is essential for restoring the functionality, diversity, and resilience of ecosystems
that have been degraded by human activities, pollution, and climate change. Healthy ecosystems regulate
water and nutrient cycles, support biodiversity, and provide crucial adaptive capacity to withstand future
disturbances. Restoration efforts that prioritize habitat complexity, connectivity, and native species not
only rebuild ecological networks but also contribute to the long-term stability of ecosystems. These efforts
become increasingly important in the face of rapid environmental shifts, where proactive ecological repair
becomes the foundation of sustainability.

Ecologically, rehabilitating the habitats of aquatic insects contributes directly to the recovery and
stabilization of degraded freshwater ecosystems. These insects play essential roles in trophic dynamics,
nutrient cycling, sediment aeration, and cross-boundary energy flows. Their reintroduction or population
recovery signals more than species survival—it marks the reinstatement of ecological sensing mechanisms
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that allow rivers and wetlands to respond dynamically to environmental pressures. By restoring the
riverbed, riparian edge, and forest buffer zones that make up their interconnected life cycle, we are not only
supporting individual species, but reweaving the fabric of ecological functionality across habitats.

Such rehabilitation can result in cascading effects: improved water quality due to natural filtration, stabilized
se,ldiment layers, resurgence of dependent fauna (e.g., fish, amphibians, birds), and the re-establishment
of native plant species in riparian zones. These ecological benefits are spatially distributed and temporally
layered—some visible immediately, others unfolding slowly over years. Crucially, the restoration of these
systems strengthens their resilience to future disturbances, including climate-induced stress, floods, or
droughts. In this way, habitat restoration becomes an act of anticipatory care, enhancing ecological memory
and adaptive capacity across the landscape.

3.1.2 Social Benefits: Reconnecting Communities to River Ecologies

Habitat restoration carries significant social value by reconnecting communities to their surrounding
environments. Rehabilitated rivers, wetlands, and landscapes can act as shared public spaces, sources of
cultural heritage, and vehicles for environmental education. Participatory restoration approaches empower
citizens, foster a deeper sense of ecological responsibility, and support intergenerational learning. These
processes cultivate social resilience, reinforcing the links between people, place, and ecological processes
while also creating opportunities for collective care and stewardship.

From a social perspective, habitat restoration creates opportunities to reconnect people with the ecological
systems that support them, often in ways that are intimate, place-based, and culturally specific. Rivers

and wetlands are not just biological corridors—they are also social and emotional landscapes that shape
identity, livelihood, and memory. When habitats degrade, these relationships are severed or obscured;
when they are restored, they can reawaken local stewardship, intergenerational knowledge, and a sense of
ecological belonging.

Community-involved rehabilitation projects —especially those focused on visible indicators like aquatic
insects—can function as platforms for environmental education, local participation, and collective learning.
Field monitoring activities, citizen science programs, and habitat care initiatives allow residents to engage
directly with restoration work, translating abstract ecological processes into embodied experience. This
creates new forms of environmental literacy and strengthens the democratic dimensions of environmental
governance.

Moreover, the visibility of insects—precisely because they are so often unseen—becomes a metaphor

for other forms of marginality in environmental decision-making. By foregrounding the ecological value of
small, overlooked species, these projects encourage a more inclusive environmental ethic: one that values
the small, the sensitive, and the interdependent, rather than only the charismatic or economically valuable.

3.1.3 Economic Benefits: Long-Term Value, Cost Reduction, and Systemic
Return

Healthy ecosystems deliver substantial economic benefits by reducing infrastructure costs, supporting
livelihoods, and maintaining essential services such as water filtration, flood protection, and soil fertility.
Restoration efforts can therefore be seen as strategic investments that prevent future damage and enhance
long-term environmental productivity. When ecological systems function well, they generate value without
constant input, offering a low-cost, high-return model of sustainability. Quantifying these benefits also helps
integrate restoration into development agendas and public policy frameworks.

Although often less immediately visible, the economic benefits of habitat rehabilitation are substantial.
Healthy riverine ecosystems perform a wide range of ecosystem services that would otherwise require
costly technological or infrastructural substitutes. These include natural water purification, erosion control,
flood mitigation, climate regulation, and pollination support for adjacent agricultural areas. By supporting
the habitats that make these services possible, restoration projects act as investments in long-term
environmental infrastructure.

In regions where livelihoods depend on fisheries, agriculture, or ecotourism, habitat degradation can
translate directly into economic vulnerability. Conversely, well-managed rehabilitation efforts can boost local
economies by improving agricultural yields through better water regulation, reducing flood damage costs,
enhancing recreational spaces, and supporting sustainable tourism based on restored natural heritage.
Importantly, these benefits are not extractive—they are circular and regenerative, aligning with principles of
a just and resilient green transition.

In addition, by documenting and quantifying these economic returns—whether through avoided costs

(e.g., water treatment), increased ecosystem productivity, or job creation in restoration and monitoring—
projects can make a compelling case for integrating ecological restoration into national development
frameworks and budgetary planning. This shifts restoration from the margins of environmental policy to a
core component of sustainable development strategy, with aquatic insect habitats serving as a critical case
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study.
3.2 Regional Cooperation & Ecosystem Restoration

3.2.1 Regional Collaboration and Cross-Border Cooperation for Effective
Habitat Restoration

Large-scale restoration requires coordinated action across borders and sectors. Initiatives such as the
Asian Forest Cooperation Organization (AFoCO), the African Forest Landscape Restoration Initiative
(AFR100), and Initiative 20x20 in Latin America illustrate how multinational partnerships drive habitat
rehabilitation while delivering long-term socioeconomic and environmental benefits.” By supporting capacity
building, policy development, research collaboration, and sustainable land management, these partnerships
leverage diverse expertise and funding to scale up restoration.

Cross-border cooperation is especially vital for maintaining habitat connectivity across political boundaries,
ensuring species can migrate, adapt, and thrive as ecosystems change. Incorporating historical data

and joint monitoring enhances the quality of restoration measures and strengthens trust and political
commitment among participating countries.® These collaborative frameworks empower local actors, improve
restoration practices, and build resilience across entire regions.

3.2.2 Kosovo’s Progress and Regional Opportunities for Habitat Restoration

Within the broader landscape of international cooperation, Kosovo has a valuable opportunity to strengthen
its ecosystem restoration efforts and reap substantial benefits by deepening its regional collaborations.
Aligning its restoration goals with international biodiversity frameworks—such as the Convention on
Biological Diversity (CBD) and the EU Biodiversity Strategy for 2030—can help Kosovo access vital
expertise, funding, and innovation. Even though partial recognition limits its formal membership in some
conventions, Kosovo can still leverage regional platforms to enhance its capacity for habitat recovery. By
participating in cross-border initiatives, Kosovo could not only share knowledge and technical skills with

its Balkan neighbors, but could also position itself to attract investments that improve its natural resource
management, boost biodiversity, and support sustainable livelihoods in local communities.

3.2.3 Strengthening Cross-Border Partnerships for Shared Ecosystems

Cross-border partnerships will allow Kosovo to tackle shared environmental challenges in a more
coordinated and effective way. These partnerships are especially important for conserving freshwater

and riparian ecosystems that transcend national boundaries and face threats like pollution, habitat
fragmentation, and climate change. By working closely with neighboring countries to design joint restoration
projects and establish cooperative monitoring programs, Kosovo will improve its resilience to environmental
pressures and preserve the natural assets that underpin its economy, public health, and climate adaptation
efforts. In this way, regional cooperation can help Kosovo achieve long-term ecological stability while
delivering real benefits to its people.

3.2.4 Focus on Aquatic Ecosystems & Indicators

A strategic focus on aquatic ecosystems could offer a practical entry point for Kosovo and its neighbors

to deepen collaboration. Aquatic insects, for example, could serve as sensitive bioindicators that detect
pollution and habitat disruption early. Monitoring their presence, diversity, and abundance enables rapid
water quality assessments and supports targeted restoration measures. Harmonized freshwater monitoring
protocols across transboundary rivers and lakes could bolster regional restoration initiatives and establish
early-warning systems against threats like contamination, sedimentation, and invasive species. This unified
approach safeguards biodiversity and supports sustainable water use, vital to surrounding communities and
economies.

By integrating into regional cooperation mechanisms and focusing on aquatic bioindicators, Kosovo

could exemplify a promising path toward habitat restoration that bridges ecological, political, and social
dimensions. Together, these collaborative efforts help build resilient landscapes, foster regional stability,
and advance sustainable development across the broader Balkan region.

3.3 Ecosystem Restoration as a Climate Solution

Building on these collaborative and regionally coordinated efforts, global restoration initiatives further
illustrate how habitat restoration is a powerful tool for tackling climate change and fostering sustainable
development. The United Nations Decade on Ecosystem Restoration (2021-2030) aims to rehabilitate 350
million hectares of degraded land by 2030, supporting an estimated 100 million climate-vulnerable people
worldwide. By applying nature-based solutions at scale, this program enhances biodiversity, boosts land
productivity, and improves climate resilience—all while advancing both climate adaptation and mitigation
goals.’

Key restoration techniques like reforestation, wetland rehabilitation, and soil regeneration help buffer
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ecosystems against extreme weather and bolster ecosystem stability. Recognizing these benefits, the EU
Biodiversity Strategy for 2030 sets legally binding restoration targets across diverse habitat types—forests,
grasslands, wetlands, peatlands, pollinator-rich areas, rivers, coasts, and marine ecosystems—explicitly
aiming to strengthen resilience and enhance natural carbon sequestration, a critical process for lowering
atmospheric CO, and reducing climate risks such as floods, droughts, and desertification.

This emphasis on restoration as a climate strategy is echoed in international agreements like the Bonn
Challenge and the Paris Agreement. The Bonn Challenge, for instance, commits to restoring 350 million
hectares of degraded lands by 2030 and underscores the value of Forest Landscape Restoration (FLR)
for absorbing carbon, improving water cycles, and preventing soil erosion.2 Likewise, findings from the
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) highlight the
role of sustainable agriculture, reforestation, and ecosystem-based solutions in countering biodiversity loss
while safeguarding vital ecosystem services.?

Certain ecosystems, including peatlands and wetlands, are especially significant due to their remarkable
capacity to store carbon—twice as much per unit area as forests—and reduce emissions of greenhouse
gases like methane (CH,) and carbon dioxide (CO,).* Similarly, conserving free-flowing rivers and restoring
coastal mangroves not only enhances biodiversity but also acts as a natural defense against flooding and
storm surges.

As these restoration frameworks gain momentum globally, aligning actions with science-driven policies like
those promoted under the EU Biodiversity Strategy for 2030 will remain essential. Investing in restoration
is, therefore, both an ecological imperative and a proactive strategy for long-term climate resilience, helping
societies adapt to and mitigate the intensifying impacts of global climate change.®

3.4 Improved Water Quality, Air Purification & Biodiversity

Building on the broad-scale climate and ecological benefits of ecosystem restoration, it is essential to
highlight the critical role these efforts play at the local and ecosystem-specific levels. One of the most
essential ecosystem services enhanced through restoration is the purification of air and water—services
fundamental not only to biodiversity but also to human health and wellbeing. As highlighted in international
frameworks, the restoration of forests, wetlands, and riparian zones creates natural filtration systems that
absorb pollutants, regulate hydrological flows, and maintain clean water and breathable air.*®

Wetlands are vital for filtering water by capturing contaminants and managing water flow, which helps
lower flood risks and maintain a reliable supply of freshwater. Meanwhile, forest restoration boosts carbon
storage, filters airborne pollutants, and helps regulate local climate conditions, resulting in cleaner air. Trees
play a key role by absorbing harmful particles and gases like nitrogen oxides, sulfur dioxide, and carbon
monoxide, providing direct health benefits to people. Supporting restoration efforts not only enhances
biodiversity and climate resilience but also reinforces crucial ecosystem services that underpin human well-
being, emphasizing the pressing need to expand capacity for large-scale restoration initiatives.

Aquatic Insects as Natural Filters

In Kosovo, the rivers and streams are home to diverse populations of aquatic insects such as stoneflies,
caddisflies, and mayflies, which can serve as essential bioindicators of freshwater quality and ecosystem
health. These sensitive organisms depend on clean, well-oxygenated water and intact habitat structures
for their survival, which could make their presence—and abundance—a reliable measure of environmental
conditions. Monitoring aquatic insect communities thus could provide early detection of pollution, habitat
degradation, and changes caused by human activities or climate stressors.

Riparian zone and wetland restoration efforts could play a crucial role in sustaining these insect
populations. By stabilizing riverbanks, filtering sediments, and enhancing oxygen cycling within aquatic
habitats, these restored ecosystems could create the physical and chemical conditions necessary for the
diverse life cycles of aquatic insects. Healthy riparian buffers reduce runoff of pollutants and sediments from
agriculture and urban areas, improving water clarity and quality. Wetlands act as natural biogeochemical
reactors, trapping contaminants and moderating water flows, which in turn supports the resilience of insect
populations and the broader aquatic food web.

Links to climate and health benefits

The benefits of restoring aquatic ecosystems go beyond water quality and include regulating the local
climate and improving human health. Wetlands and riparian forests help stabilize the microclimate by
regulating temperature and humidity, which can mitigate extreme heat events that are becoming more
frequent due to climate change. These ecosystems also act as natural air purifiers, removing air pollutants
and improving local air quality.

Healthy aquatic insect populations also offer indirect but essential health benefits. For example, robust
insect communities contribute to the natural regulation of pests such as mosquitoes, reducing the
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prevalence of vector-borne diseases such as West Nile virus and malaria, which are health risks in the
Balkans. By promoting ecological balance, ecosystem restoration projects that support aquatic insect
diversity can become essential elements of regional strategies to improve public health and climate
resilience.

In Kosovo, investing in the restoration of riparian areas and wetlands could therefore offer multiple benefits:
improved biodiversity, water and air purification, climate regulation, and protection of human health. These
interdependent benefits illustrate how ecosystem restoration can address ecological, social, and economic
challenges through integrated, site-specific solutions aligned with broader sustainability goals.

3.5 Community Engagement & Capacity Building

Empowering Communities as Stewards

Effective habitat restoration relies heavily on active community involvement, capacity building, and the
establishment of long-term stewardship. Research indicates that local stewardship programs not only boost
community engagement but also equip residents with the skills, knowledge, and resources necessary for
sustainable management of restored environments.” When habitat restoration is combined with community-
led initiatives, it generates employment opportunities, improves food and water security, and strengthens
resilience to climate change.

Projects driven by Indigenous Peoples and rural communities play a vital role in preserving traditional
ecological knowledge while fostering a strong sense of ownership and responsibility toward restored
habitats. Securing land and resource rights for Indigenous and local communities—an approach
emphasized in the United Nations Decade on Ecosystem Restoration (2021-2030)—is crucial for the long-
term success of restoration efforts. Organizations such as the International Land Coalition (ILC), UNEP, and
FAO highlight that stewardship by Indigenous and local peoples is not only a social imperative but also an
ecological necessity, given their historical role in managing biodiversity-rich landscapes sustainably (United
Nations Environment Programme 2021).

By rehabilitating degraded ecosystems, communities benefit from cleaner water, enhanced soil fertility,

and greater biodiversity, directly supporting their livelihoods. Furthermore, restoration initiatives promote
environmental education, leadership skills, and the transmission of knowledge across generations, ensuring
that future custodians inherit both thriving ecosystems and the expertise to maintain them. Through these
community-led efforts, habitat restoration becomes a powerful catalyst for empowerment, social cohesion,
and enduring environmental resilience.

Building on this foundation, effective habitat restoration in Kosovo could particularly depend on community
participation and capacity building, especially in rural areas where people’s livelihoods are closely tied

to local water bodies. Citizen science programs that involve local people in monitoring aquatic insects,
such as pearls and mayflies, could offer concrete opportunities to bring communities closer to their

natural environment. These initiatives could train residents, especially youth, to identify and track insect
populations, deepening their understanding of freshwater ecosystem health and promoting stewardship at
the grassroots level.

Integrating Indigenous and traditional ecological knowledge with scientific methods further strengthens
restoration efforts. Many communities in Kosovo maintain long-standing ties to rivers and wetlands,
developed over generations through sustainable practices. Embedding this traditional knowledge into
conservation policies and restoration plans could ensure that interventions remain culturally appropriate,
ecologically sound, and socially inclusive. This collaborative knowledge-sharing could enhance adaptive
management capacities and support sustainable stewardship of aquatic ecosystems.

Restoration of streams and wetlands could also bring tangible socioeconomic benefits to local populations.
Healthy freshwater habitats attract eco-tourism, including bird watching and recreational fishing, creating
alternative income sources and bolstering rural economies. Additionally, restoration projects often generate
“green jobs” in habitat management, monitoring, and environmental education, aligning employment

with conservation goals. By equipping communities with accessible monitoring tools and training, these
initiatives could empower locals to take charge of water quality and biodiversity management. Such
long-term stewardship could promote sustainable resource use, ensuring ecosystems remain healthy

and productive. In this way, restoration efforts could bridge environmental protection with socioeconomic
development, fostering cycles of ecological recovery and community resilience.

3.6 Pollination, Food Security & Agricultural Resilience

Pollination represents a crucial ecosystem service that underpins global food security. Many of the world’s
most important crops—including fruits, vegetables, and nuts—rely heavily on pollinators such as insects,
birds, and bats. However, habitat loss, pesticide use, and climate change have precipitated a significant
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decline in pollinator populations, endangering both biodiversity and agricultural productivity. Restoring
natural habitats offers safe havens and sustainable resources for these vital species, ensuring their
continued presence. For instance, the restoration of grasslands, forests, and wetlands fosters diverse
ecosystems that support pollinator populations like bees, butterflies, and birds, whose fertilization activities
are essential for crop success.

Beyond conserving pollinators, habitat restoration also directly boosts food security by increasing crop
yields. The availability of healthy, pollinator-friendly environments empowers farmers to cultivate a wider
and more abundant array of crops, thereby strengthening local food systems and agricultural output.
According to the International Union for Conservation of Nature (IUCN), restoration of pollinator habitats
results in higher crop yields and improved local economies, benefiting rural livelihoods and global markets
alike (IUCN 2021). By enhancing habitat connectivity and protecting wild pollinator species, restoration
efforts help mitigate the risks of pollinator declines and build more resilient food systems for the future.®®
Building on these benefits, Enhancing Agricultural Resilience through Biodiversity and Habitat Restoration
is critical to long-term sustainability. The recently adopted EU Nature Restoration Law (2024) highlights
the need to integrate biodiversity conservation into agricultural practices through strategies such

as agroforestry, organic farming, and the protection of low-intensity permanent grasslands.’® These
approaches cultivate mutually supportive relationships between farming and natural ecosystems,

which enhance biodiversity while boosting productivity. By restoring natural habitats within agricultural
landscapes, essential ecosystem services—including pollination, soil fertility, and water regulation—are
sustained, helping to maintain productivity even under increasing climate stress.

Integrating habitat restoration into agricultural systems offers a transformative pathway toward biodiversity-
rich farming, where productive agriculture and healthy ecosystems coexist. Agroforestry and organic
farming, for example, improve soil health by increasing organic matter and promoting soil biodiversity, while
reducing dependence on chemical inputs. These methods bolster farmers’ resilience against climate-related
challenges, decrease soil erosion, and improve water retention—ultimately making agricultural systems
more adaptive and productive. Additionally, such practices create economic incentives by enhancing

crop yields, lowering costs associated with chemical fertilizers and pesticides, and increasing land value
through improved ecosystem services. In this way, promoting biodiversity in agricultural landscapes fosters
sustainable farming that supports both environmental conservation and the economic viability of rural
communities.

An often underappreciated yet vital element in this interconnected system is the role of Aquatic Insects

as Connectors of Food Webs. In Kosovo, aquatic insects such as stoneflies, mayflies, and caddisflies
play a critical role beyond their aquatic environments. Through metamorphosis, these insects emerge as
flying adults and become essential food sources for terrestrial wildlife, including birds and bats. These
animals provide indispensable ecosystem services like pest control and pollination, which directly benefit
surrounding agricultural areas.

By sustaining robust aquatic insect populations, Kosovo’s ecosystems could help stabilize local food
webs and support the biodiversity that underpins agricultural productivity. This natural foundation could
offer a buffer against the increasing pressures of climate change and habitat fragmentation—both of
which threaten pollinator populations and crop yields worldwide. Healthy aquatic and terrestrial insect
communities thus contribute to resilient food systems, enhancing ecological stability and food security for
rural communities.

Maintaining this ecological balance requires Sustainable Land Use Integration. Protecting and

restoring riparian zones and wetlands through sustainable practices is fundamental to supporting these
interconnected ecosystems. Agroecological approaches—such as establishing vegetative buffer zones
along waterways, reducing chemical inputs, and implementing organic farming—improve soil retention,
enhance water quality, and increase habitat connectivity for insects. These practices generate mutually
reinforcing benefits for agricultural productivity and ecosystem health by minimizing runoff pollution and
conserving biodiversity.

Kosovo’s efforts to align with the European Union’s Nature Restoration Law could present a strategic
opportunity to leverage financial and technical support for adopting these sustainable land-use practices.
By meeting EU biodiversity and sustainability standards, local farmers and communities could access
funding and knowledge networks to implement restoration-friendly agriculture. This alignment could not
only strengthen ecological resilience but also could advance Kosovo’s broader goals of environmental
stewardship, rural economic development, and climate adaptation.

3.7 Economic Incentives & Sustainable Livelihoods

Financial support for ecosystem restoration is increasingly provided by governments and international
organizations through grants, subsidies, and payments for ecosystem services (PES). The European
Union offers various funding programs that motivate landowners and farmers to implement sustainable
land-use practices, ensuring both ecological sustainability and economic returns over the long term.©
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These economic incentives play a crucial role in aligning conservation objectives with economic feasibility,
encouraging broad participation in restoration activities. Moreover, habitat restoration generates new
economic avenues such as eco-tourism, sustainable agriculture, and the production of forest goods, which
provide additional income streams for local communities. By promoting sustainable land management,
restoration initiatives help build more resilient economies that support livelihoods while safeguarding
ecosystems for future generations.

Ecosystem restoration also delivers notable economic advantages, particularly for rural and marginalized
populations. Engagement in restoration projects creates employment opportunities and fosters sustainable
livelihoods within these communities. According to a World Bank study, restoration efforts contribute to

job creation across sectors such as agriculture, forestry, and eco-tourism, thereby enhancing economic
resilience in rural areas. The rehabilitation of degraded lands further boosts agricultural productivity,
which in turn improves food security and strengthens local economies. Additionally, nature-based activities
like rewilding and wildlife tourism offer supplementary income sources, integrating with local economies
and reinforcing regional economic stability." These benefits extend beyond the local scale, supporting

the development of more sustainable and diversified national economies. By balancing environmental
restoration with economic growth, such initiatives promote long-term resilience for both ecosystems and
human communities.

Eco-Tourism & Payment-for-Ecosystem-Services (PES) Schemes

Healthy freshwater ecosystems, rich in aquatic insect biodiversity, present unique ecotourism
opportunities across Kosovo and the wider Balkans. By showcasing the diversity of species like stoneflies,
caddisflies, and mayflies as part of nature tours and educational programs, local entrepreneurs could
attract ecotourists, researchers, and wildlife photographers. Conservation-focused businesses could
benefit directly from increased visitor interest in pristine rivers and wetlands, creating new streams of
income in rural and underserved communities. Payment-for-Ecosystem-Services (PES) schemes could
also incentivize habitat restoration and stewardship. Farmers, fishers, and landowners could receive
compensation for actions that protect water bodies and aquatic insect populations—providing them with
stable, long-term revenue streams while investing in ecosystem health.

Grants and Regional Cooperation

Kosovo could leverage funding opportunities under the EU Biodiversity Strategy, the Nature Restoration
Law, and other international conservation funds to support sustainable livelihoods. Grants could help local
landowners and agricultural cooperatives improve riparian buffer zones and reduce runoff pollution, which
could benefit aquatic insects and water quality. At the same time, partnerships with neighboring countries
help facilitate knowledge exchange and capacity-building programs across borders. Through regional
cooperation, shared monitoring protocols and joint restoration initiatives could bolster Kosovo’s institutional
capacity and ensure sustainable financing for transboundary habitat restoration. These collaborative efforts
will not only unlock technical expertise and financial support but also encourage more ambitious and
inclusive restoration goals, demonstrating how preserving aquatic biodiversity could directly support local
livelihoods and long-term regional resilience.

3.8 Health & Disease Prevention

Ecosystem restoration is essential in lowering the risks of zoonotic diseases by rehabilitating natural
habitats and minimizing direct contact between humans and wildlife. Diverse and healthy ecosystems
enhance resilience to disease spread by sustaining balanced populations of hosts and predators that
naturally control disease vectors. This approach supports global public health initiatives and pandemic
prevention strategies, highlighting the vital link between ecosystem integrity and human health.™

Balanced Ecosystems Reduce Health Risks

Restored and diverse aquatic insect communities could serve as early warning indicators of water quality,
signaling healthy ecosystems with lower pollution levels and fewer pathogens. When streams, wetlands,
and riparian buffers are properly rehabilitated, water filtration and nutrient cycling processes improve,
reducing contamination that might otherwise lead to waterborne diseases.

Natural Predators & Vector Control

Healthy aquatic insect populations also support predators like fish, amphibians, and insectivorous birds,
creating balanced food webs that naturally regulate species like mosquitoes. This biological control reduces
mosquito breeding and the risk of vector-borne diseases (e.g. West Nile virus or malaria), lessening the
need for chemical insecticides and protecting public health. Communities benefit from fewer exposures to
harmful pesticides and enjoy increased ecosystem services that support long-term well-being.
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Holistic Health Strategies

Integrating ecosystem restoration into public health policies could empower local stakeholders — including
health agencies and conservation groups — to collaborate on monitoring water bodies, predicting
outbreaks, and proactively mitigating risks. Aligning restoration goals with health initiatives supports the
“One Health” approach, recognizing the connections between environmental integrity, biodiversity, and
human health for more resilient and sustainable territories.

3.9 Integrated Restoration & Conflict Recovery

It is crucial to acknowledge that war and conflict intensify environmental damage and pose serious threats
to ecosystems. Armed conflicts frequently result in deforestation and habitat destruction caused by illegal
logging, charcoal production, and military activities. In post-conflict areas, ecosystem restoration plays a
vital role in healing the land and delivering essential services that contribute to lasting peace and stability.
For example, restoration projects in conflict-affected regions of Central Africa have successfully revitalized
ecosystems and provided vital resources to local communities, aiding recovery and peacebuilding efforts.'s

Cross-Sector Integration

To ensure sustainability and maximize impact, habitat restoration must be aligned across multiple policy
sectors—including water management, forestry, energy, agriculture, and rural development. By connecting
initiatives such as aquatic insect monitoring and wetland rehabilitation with these national priorities,
restoration efforts could efficiently utilize existing resources and expertise. A coordinated restoration
strategy that combines historical data with ongoing ecological monitoring could enhance decision-making
processes, strengthen climate adaptation measures, and mitigate the effects of future extreme weather,
floods, and droughts.

Post-Conflict Reconciliation

In Kosovo’s unique post-conflict setting, ecosystem restoration could offer more than ecological benefits;

it could provide a pathway for social healing and cooperation. Restoration activities—such as habitat
rehabilitation, water quality monitoring, and sustainable management of natural resources—could create
shared objectives that rise above political and ethnic divides. These projects offer alternative livelihoods to
vulnerable populations, helping to curb illegal logging and habitat degradation while fostering dialogue and
trust. Collaborative management of water bodies and forests between former adversaries could build new
foundations of solidarity, ensuring that restored ecosystems contribute not only to environmental health but
also to lasting human security and regional peace.

Integrated Restoration Planning

The EU Biodiversity Strategy for 2030 highlights the importance of a comprehensive approach to
restoration planning that simultaneously addresses climate mitigation, biodiversity conservation, and
socioeconomic development.® By aligning restoration initiatives with international sustainability frameworks
such as the Paris Agreement and the Sustainable Development Goals (SDGs), policymakers can promote
effective and enduring environmental stewardship. This integrated planning approach ensures that habitat
restoration efforts are coordinated across sectors, tackling a range of environmental and social challenges
in a synergistic manner. Such a holistic strategy not only supports biodiversity enhancement and climate
change mitigation but also improves resilience to natural disasters, enhances water and soil quality, and
increases agricultural productivity. Moreover, involving local communities and stakeholders throughout the
planning process fosters social inclusion and strengthrens the human-nature connection, which is crucial
for the ecological and economic sustainability of restoration projects over the long term.

3.10 Cultural & Educational Initiatives

Cultural and Social Well-being

Ecosystem restoration also delivers significant cultural and social benefits. Many rural communities
maintain deep-rooted connections to their land, relying on traditional activities such as farming, fishing,
and hunting, which are closely tied to the health of local ecosystems. Restoring these ecosystems
helps safeguard these cultural practices and preserve valuable heritage. Additionally, access to natural
environments has been linked to better mental and physical health outcomes. Research indicates that
spending time in nature reduces stress, enhances cognitive abilities, and fosters social cohesion.®
Consequently, landscape restoration not only supports ecological recovery but also contributes to the
overall well-being of communities, fostering healthier and more resilient societies.

Education and Awareness

Ecosystem restoration frequently involves raising awareness and educating local communities about
the importance of conservation. Organizations like the Jane Goodall Institute have developed programs
that not only monitor forest health but also actively engage local populations in conservation activities.
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These initiatives cultivate a strong sense of ownership and responsibility within communities. In Jane
Goodall’s community-based conservation efforts, education plays a vital role in helping people realize

that protecting their natural resources is essential for their survival and economic well-being (14). This
approach encourages lasting behavioral changes, empowering communities to become champions of
ecosystem restoration. Additionally, programs under the United Nations Decade on Ecosystem Restoration
(2021-2030) focus on integrating restoration education into formal systems worldwide. By involving local
faith groups and youth in dialogues around ecosystem restoration, these initiatives raise broad awareness
and inspire collective action. Incorporating Traditional Ecological Knowledge (TEK) and Local Ecological
Knowledge (LEK)—wisdom passed through generations—into educational frameworks further strengthens
restoration efforts by offering valuable guidance on sustainable land management. As communities
become more knowledgeable and engaged, they are better prepared to implement restoration strategies
and sustain ecological resilience, contributing significantly to global restoration targets. These educational
efforts thus build an informed and empowered population that embraces environmental stewardship and
supports the long-term success of ecosystem restoration.

Building on education and community engagement, raising awareness specifically about biodiversity and
ecosystem literacy is vital for fostering lasting conservation success. Increasing understanding of aquatic
insect ecology, water quality, food webs, and habitat restoration within local school curricula and public
education programs could inspire future generations to value and protect their natural environments. Public-
awareness initiatives—from community workshops to media outreach—could play a key role in translating
scientific concepts into accessible, relevant knowledge that resonates with diverse audiences.
Complementing these efforts, partnerships with international NGOs and regional organizations such as the
Jane Goodall Institute, UNEP, and local conservation networks could strengthen cultural and educational
outreach. By actively involving youth groups and educators in training and stewardship programs, these
collaborations could cultivate a sense of shared responsibility across communities. Empowering a broad
spectrum of local actors to advocate for sustainable resource management nurtures grassroots momentum
and fosters a cultural identity that embraces ecological restoration and resilience.

3.11 Addressing Economic & Social Drivers

In many areas, economic hardship is a primary driver of illegal logging and deforestation. For instance, in
Kosovo and other Balkan regions, poverty and limited economic opportunities in rural communities have
led to widespread illegal timber harvesting, often fueled by local market demand for wood. To effectively
combat this issue, ecosystem restoration efforts must incorporate community-centered solutions such
as micro-credit programs that empower residents to adopt sustainable practices and develop alternative
livelihoods. By supporting small-scale enterprises and promoting sustainable agriculture, restoration
initiatives can simultaneously reduce illegal logging and strengthen local economies.'®

Safeguarding natural ecosystems is vital not only for biodiversity conservation and climate resilience
but also for ensuring economic stability. The success of future conservation efforts hinges on investments
in community-driven restoration, sustainable land management, and integrated policies. Ecosystem
restoration is therefore both an ecological necessity and a crucial strategy to secure social and economic
benefits for present and future generations. It offers a promising pathway to mitigate climate change,
enhance biodiversity, and improve local livelihoods. Furthermore, it is critical for communities to understand
that protecting their natural surroundings is intrinsically connected to their long-term well-being and
prosperity. Initiatives such as community-led conservation, sustainable land-use practices, and rewilding
provide effective avenues to realize these objectives. Amid growing environmental challenges, ecosystem
restoration holds significant potential to foster a sustainable and resilient future.

Sustainable Solutions to lllegal Logging and Overharvesting

Restoration strategies must directly address the socioeconomic root causes of environmental degradation.
Providing microcredit, skills training, and access to alternative livelihoods—such as sustainable
aquaculture, eco-tourism, or handicrafts—could significantly reduce illegal logging and overharvesting,
particularly in vulnerable riparian and forest zones. By diversifying income sources, communities build
resilience against poverty and reduce reliance on short-term extractive activities, making habitat restoration
a feasible and sustainable economic option.

Community-Based Monitoring and Enforcement

Empowering local institutions and communities to engage actively in monitoring water quality, illegal
pollution, and resource use is essential for achieving lasting environmental improvements. Collaborative
enforcement efforts, supported by national agencies, help ensure that regulations are both realistic and
respected. Developing sustainable harvest guidelines in partnership with local stakeholders preserves
biodiversity and traditional knowledge, fostering stewardship across generations. This cooperative
approach strengthens trust among residents, conservation authorities, and policymakers, ultimately
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supporting the long-term success of restoration and conservation goals.

3.12 Long-Term Conservation & Global Cooperation

Securing Kosovo’s Role in the Global Biodiversity Agenda

Long-term sustainability of restoration efforts requires reinforcing legal frameworks, closing implementation
gaps, and integrating monitoring into national biodiversity strategies. Strengthened policy alignment —
including with the Convention on Biological Diversity (CBD), the EU Biodiversity Strategy, and the Berne
Convention — could enhance Kosovo’s capacity to protect its natural heritage and leverage international
expertise and resources.

Creating a Lasting Impact

Cross-border partnerships and regional cooperation help ensure that restoration transcends political and
administrative boundaries to safeguard shared ecosystems for future generations. Inclusive governance,
transparent funding mechanisms, and stable institutional support will underpin these efforts, generating
long-term ecological, economic, and social benefits while positioning Kosovo as a proactive actor in
Europe’s biodiversity and restoration agenda.

The restoration of aquatic habitats and ecosystems in Kosovo and across the region is more than an
environmental objective; it is a transformative process that integrates ecological, cultural, social, and
economic dimensions. By embracing a multiscale and participatory approach — one that engages local
knowledge, fosters regional cooperation, and strengthens institutional capacity — habitat restoration can
become a keystone for sustainable territorial development, mitigating pollution, resolving resource conflicts,
and enhancing resilience to climate change.

Evaluating restoration impacts through rigorous post-project assessments could ensure continuous learning
and adaptation. Improved water and air quality, restored biodiversity, and balanced ecosystems yield
measurable health, economic, and cultural benefits. Community engagement and education support long-
term stewardship, could empower local actors, and open pathways to green livelihoods, reinforcing virtuous
cycles of care and responsibility toward shared natural resources.

By aligning local restoration initiatives with European and international policy frameworks — from the
Convention on Biological Diversity to the EU Biodiversity Strategy — Kosovo could leverage partnerships,
access funding, and set an example of integrative, knowledge-based restoration practice. Together, these
efforts could contribute to a sustainable, equitable future where people and ecosystems thrive in mutual
support, ensuring that restoration is not only a local solution but also part of a broader movement toward
global sustainability and social justice.
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REVIEW OF EXISTING LITERATURE

4

THIS CHAPTER REVIEWS LITERATURE
AND CASE STUDIES ON HABITAT
RESTORATION, SHOWING HOW ACTIVE,
PASSIVE, AND REWILDING STRATEGIES
CAN REVERSE DEGRADATION,

BOOST BIODIVERSITY, AND SUPPORT
SUSTAINABLE DEVELOPMENT DESPITE
POLICY AND FUNDING CHALLENGES.



4. Reviewing of existing literature

This chapter provides a structured overview of the key theoretical, policy-oriented, and scientific sources
that inform contemporary understandings of habitat restoration. The review is based on three core
categories: (1) foundational books that establish the conceptual and professional principles of ecological
restoration; (2) international and European policy documents that define strategic frameworks and
restoration targets; and (3) peer-reviewed scientific research that explores methodologies, outcomes,
adaptive management, and financing tools such as Payments for Ecosystem Services.

Together, these materials help frame the ecological and economic significance of restoring degraded
habitats, the contribution of restoration to biodiversity protection and the enhancement of ecosystem
services, and the relevance of community engagement, participatory approaches, and policy coherence
in restoration planning. This literature review provides the groundwork for understanding both the broader
ambitions and the practical challenges of restoration initiatives, offering applicable perspectives.

Landscape restoration has become a crucial solution to address environmental degradation, enhance
biodiversity, and promote sustainable development. Policymakers and conservation organizations must
prioritize this effort, as it plays an essential role in rebuilding ecological health, improving environmental
resilience, and ensuring long-term sustainability. The restoration of landscapes is not only an ecological
necessity but also a strategic investment that benefits both environmental and economic systems.!

The need for restoration is particularly significant in Europe, due to the complex balance required between
conservation, agriculture, and urban development. Traditional conservation models, which often focus on
isolated protected areas, fail to address the wider-scale environmental challenges. An integrated approach,
blending ecological regeneration with sustainable human activities, is needed to restore ecosystems within
multifunctional landscapes.

A significant challenge for restoration in Europe is rethinking the relationship between humans and nature.
In an increasingly fragmented environment, more space must be devoted to natural processes. Achieving
this requires merging restoration efforts with existing policies in food production, water management, and
recreation. A vision for Europe’s landscapes should include designs that combine ecological restoration with
sustainable business models, creating landscapes that are economically viable and ecologically sound.?
Nevertheless, several obstacles impede effective restoration. Issues like declining species populations,
habitat fragmentation, pollution legacies, and fragmented policies complicate restoration goals. Additionally,
securing cooperation among diverse stakeholders—including landowners, policymakers, and local
communities—remains a challenge, exacerbated by administrative inefficiencies and limited financial
support. This is particularly true in Europe, where agricultural and livestock policies often fail to support
sustainable models.®

Species reintroduction is another key aspect of successful restoration, though it raises both ecological and
ethical questions. Deciding which species to reintroduce —those extinct for a few hundred or thousands of
years—requires careful consideration of their role in restoring ecological balance. Successful cases like the
reintroduction of otters in the Pyrenees highlight the benefits of focused efforts to restore populations and
revitalize ecosystems.®

As restoration philosophies evolve, there is a shift towards viewing ecosystems as dynamic, self-regulating
systems that require minimal human interference.” This perspective emphasizes the value of restoring
ecological processes rather than simply managing outcomes, encouraging a more holistic and resilient
approach to landscape recovery, that supports both biodiversity and the long-term relationship between
humans and the natural world.

Several large-scale restoration projects demonstrate the potential of this approach. For example, the
Danube Delta Restoration Project showcases how wetland restoration can benefit both ecological systems
and local economies through collaborative efforts. The Lynx reintroduction in the Iberian Highlands
illustrates how species-specific plans can lead to ecological recovery, while the El Hito LIFE Project in
Cuenca, Spain, highlights innovative strategies for habitat restoration through the integration of landowners
and local communities. These case studies underscore the power of well-planned restoration when both
ecological and socioeconomic factors are considered.

By reviewing these case studies and examining existing management strategies, this research seeks

to identify best practices, evaluate challenges, and provide insights for improving long-term habitat
management. These findings will contribute to the broader goal of developing sustainable and adaptable
habitat restoration strategies that ensure both ecological integrity and human well-being.

1. Aletta Bonn, interview by ELSP (Endangered Landscape and Seascapes Programme), Voices in landscape restoration: Aletta Bonn,
YouTube video, 3 min, posted on January 11, 2018, https://www.youtube.com/watch?v=7IH4eEM6zdg.
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4.1 Restoration Strategies and Approaches

Ecosystem restoration plays a crucial role in mitigating environmental degradation, supporting biodiversity,
and enhancing ecosystem services. By assisting the recovery of degraded, damaged, or destroyed
ecosystems, restoration efforts contribute to long-term environmental sustainability, assisting ecosystem
recovery to improve structure and function.! Effective restoration strategies aim not only to recover species
and habitats but also to restore essential ecological systems, ensuring resilience in the face of climate
change and other anthropogenic pressures.?

4.2 Restoration Strategies

Restoration strategies describe the degree of human intervention in supporting ecological recovery. The
two primary strategies—active restoration and passive restoration—represent distinct approaches
depending on ecological conditions, available resources, and restoration goals.

Active Restoration

Active restoration involves direct human intervention to accelerate the recovery of degraded ecosystems.
These interventions are often necessary when natural regeneration is unlikely to occur due to the severity
of degradation or the absence of key ecological drivers. Common practices include:

- Tree planting

- Species reintroduction

- Habitat engineering and soil amendment

These techniques aim to quickly re-establish ecosystem structure and function by repairing ecological
processes, reintroducing lost species, and stabilizing habitats.?

In the southern Romanian Carpathian Mountains, Fundatia Conservation Carpathia (FCC) has
implemented active restoration by planting native trees in deforested areas. These efforts aim to reverse
past land degradation, restore biodiversity, and improve long-term carbon sequestration.®

Passive Restoration
Passive restoration focuses on removing disturbances and allowing natural processes to take over. This
approach is used when ecosystems still retain the capacity for self-recovery, and human interference is
minimized. Typical actions include:

- Cessation of grazing or logging

- Removal of invasive species or infrastructure

- Protection of recovering areas from future disturbance

Passive restoration allows successional dynamics, seed dispersal, and soil regeneration to occur naturally
over time.*

At FCC'’s sites in the Carpathians, passive restoration has been key to allowing natural forest regeneration
and alpine grassland recovery, especially in areas where seed sources and soil conditions remain intact.
Monitoring through satellite remote sensing has shown positive changes in land cover and productivity over
time, validating the effectiveness of non-intervention where appropriate.®

Combining both active and passive strategies across landscapes—known as mosaic restoration—

can enhance ecological outcomes. This blended approach, guided by adaptive management, allows
practitioners to respond to changing conditions and ecological feedback, optimizing restoration success.®
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4.3 Restoration Approaches

4.3.1 Rewilding in Ecosystem Restoration

Rewilding is a progressive approach to conservation that seeks to restore natural processes, enabling
ecosystems to recover autonomously.” Unlike traditional conservation, which often focuses on maintaining
static conditions, rewilding encourages dynamic ecological interactions.® This process-driven restoration
fosters biodiversity and ecosystem resilience by reinstating keystone species and trophic interactions.®

A well-documented case of rewilding in Europe involves the reintroduction of large carnivores and
herbivores to restore ecosystem balance.™ For example, the recovery of wolves, lynxes, and European
bison has significantly influenced vegetation dynamics and prey populations, demonstrating the importance
of species-led ecological restoration.™ These reintroductions not only benefit biodiversity but also help
regulate ecosystem processes such as nutrient cycling and carbon sequestration.'?

4.3.2 Integrating Habitat Restoration with Human-Led Conservation

Ecosystem restoration must be integrated with broader conservation policies to ensure its long-term
effectiveness.’ Traditional land management often prioritizes economic activities such as agriculture and
forestry over ecological sustainability. A more balanced approach involves aligning restoration efforts with
sustainable land use practices, such as agroecology and ecotourism, to create economic opportunities
while enhancing biodiversity.™

Stakeholder engagement is essential in achieving these goals. By involving local communities,
policymakers, and conservation organizations, restoration initiatives can gain broader support and ensure
sustainable land stewardship.' The success of rewilding Europe’s landscapes depends on fostering
coexistence between human activities and restored ecosystems, particularly in densely populated regions.™

The Society for Ecological Restoration (SER) has established eight foundational principles to guide
effective ecological restoration practices:
1. Engages Stakeholders: Effective restoration actively involves a diverse range of stakeholders,
ensuring that local communities, indigenous groups, and other interested parties contribute to and
benefit from the restoration process.

2. Draws on Many Types of Knowledge: Successful restoration integrates various knowledge systems,
including scientific research, traditional ecological knowledge, and local insights, to inform and
enhance restoration efforts.

3. Is Informed by Native Reference Ecosystems, While Considering Environmental Change:
Restoration efforts are guided by native reference ecosystems, serving as models for recovery,
while also accounting for current and anticipated environmental changes to ensure resilience and
adaptability.

4. Supports Ecosystem Recovery Processes: Restoration activities aim to reestablish the natural
recovery processes of ecosystems, facilitating the interactions between plants, animals, and their
environment to promote self-sustaining systems.

5. Is Assessed Against Clear Goals and Objectives, Using Measurable Indicators: Restoration projects
set explicit goals and objectives, employing quantifiable indicators to monitor progress and evaluate
success effectively.

6. Seeks the Highest Level of Ecosystem Recovery Possible: The objective is to achieve the most
complete recovery attainable, striving for the full reinstatement of the ecosystem’s species
composition, structure, and function.

7. Gains Cumulative Value When Applied at Large Scales: While individual projects are valuable,
restoration efforts yield greater ecological and social benefits when implemented across larger
landscapes and multiple ecosystems.

8. Is Part of a Continuum of Restorative Activities: Ecological restoration is one component within a
broader spectrum of restorative actions, complementing conservation, sustainable management,
and other environmental repair strategies.

These principles provide a comprehensive framework for planning, implementing, and evaluating ecological
restoration projects, ensuring they are effective, inclusive, and adaptable to changing environmental
conditions.
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Restoration as a Response to Climate Change and Biodiversity Loss

Climate change and biodiversity loss are interlinked challenges that ecosystem restoration can help
address.'” Restored habitats act as carbon sinks, absorbing atmospheric CO2 and mitigating climate
change impacts.'® Additionally, habitat restoration enhances ecosystem resilience, enabling species to
adapt to shifting climatic conditions.™

The UN Decade on Ecosystem Restoration (2021-2030) underscores the urgency of scaling up
restoration efforts worldwide.?° European initiatives, such as the 30% by 2030 habitat restoration target,
highlight the growing recognition of restoration as a key strategy in environmental policy.?' Protecting and
restoring natural landscapes contributes to climate stabilization while safeguarding biodiversity for future
generations.?

Challenges and Opportunities in Ecosystem Restoration
Despite its benefits, ecosystem restoration faces several challenges:
- Policy and funding limitations: Bureaucratic inefficiencies and insufficient financial support hinder
large-scale restoration projects.?
- Conflicting land use interests: Competing demands for agriculture, infrastructure, and conservation
create tensions in land management.?*
- Species reintroduction complexities: Deciding which species to reintroduce and ensuring their suc-
cessful reintegration into ecosystems requires careful planning and long-term monitoring.2®
- However, there are also significant opportunities:
- Advances in ecological monitoring: Remote sensing and data-driven approaches improve the abili-
ty to assess restoration progress.?
- Public and private sector collaboration: Partnerships between governments, NGOs, and business-
es can drive investment in restoration initiatives.?”
- Growing public awareness: Increased recognition of environmental issues fosters greater support
for restoration and rewilding projects.?®

Ecosystem restoration is a vital component of global efforts to reverse environmental degradation, combat
climate change, and preserve biodiversity.?® By integrating active and passive restoration strategies,
embracing rewilding principles, and aligning conservation efforts with sustainable land use, restoration
initiatives can create resilient and self-sustaining ecosystems.?® Moving forward, a collaborative, adaptive,
and science-based approach will be essential in ensuring the success of habitat restoration across diverse
landscapes.®!
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5. Challenges of Landscape Restoration in Europe: Barriers to Successful
Habitat Restoration

Landscape restoration in Europe, particularly when it comes to ecological and socioeconomic challenges,
is a complex and multifaceted endeavor. As habitats across Europe continue to decline due to human
activities, climate change, and invasive species, it becomes increasingly critical to understand the barriers
that hinder successful habitat restoration efforts. These barriers can be broadly categorized into ecological,
socioeconomic, and policy-related challenges.

5.1 Ecological Challenges

Invasive Species

One of the primary ecological challenges in habitat restoration is the battle against invasive species. Non-
native plants, animals, and diseases often outcompete native species, disrupt ecosystem functions, and
hinder the natural recovery of habitats. This issue is particularly pressing in European landscapes, where
species from other continents, such as Australia and South America, have become problematic. The impact
of these species often goes beyond just ecological disturbance and can result in significant financial costs
associated with management efforts to control or eradicate them.

The case of Australia’s invasive species in Europe—such as the European spread of Australian eucalyptus
trees or South American plants like Senecio madagascariensis—demonstrates how translocation of species
can lead to ecological imbalances. These invasive species reduce the biodiversity of native flora and fauna
and can alter the structure of ecosystems, making them less resilient to environmental changes and more
difficult to restore. Ecological restoration must therefore include strategies to control or remove these
invasive species to allow native species to thrive once again.’

Connectivity

Another major challenge in landscape restoration across Europe is the lack of connectivity between
protected areas. Despite Europe having some of the largest and most extensive protected areas in the
world, many of these zones are isolated, making it difficult for species to move between habitats and
interact with their natural environments. As Europe is one of the most densely populated regions globally,
urban development, infrastructure, and agricultural land use fragment natural landscapes. Without proper
ecological corridors connecting these fragmented habitats, species struggle to move freely between
different ecosystems, reducing their ability to find food, mates, and new territories, which ultimately limits
their chances of survival.?

Establishing green infrastructure and coexistence corridors—areas of land that allow for species migration
between national parks and other protected areas—is key to addressing this issue. These corridors help
to maintain genetic diversity and enable wildlife to adapt to changing environmental conditions, including
climate change.?

5.2 Socioeconomic Challenges

Economic Pressure on Local Communities

Socioeconomic challenges also play a critical role in the success or failure of habitat restoration efforts.
Many local communities in rural areas of Europe depend on agriculture, forestry, and livestock farming

as their main sources of income. However, the economic pressure faced by these communities—such

as low market prices for agricultural products—has led to frustration and resentment toward wildlife
conservation efforts. For example, sheep farmers in areas with reintroduced predators, such as wolves

or lynx, often view these animals as a threat to their livelihoods. The prices they receive for their products
remain stagnant, while the cost of managing and mitigating the impact of wildlife is high. As a result, these
communities may oppose restoration efforts, undermining conservation goals*.

A key aspect of overcoming these barriers is to create a new economy based on the natural value of
landscapes. This concept is exemplified in the idea of “rewilding” Europe, which suggests that areas like the
Yellowstone National Park in the United States—now regarded as a flagship of wilderness conservation—
could be recreated in Europe. By integrating local communities into rewilding projects and providing
economic incentives, such as eco-tourism and sustainable land management practices, the perceived costs
of habitat restoration can be mitigated. For example, farmers may be able to benefit from increased tourism
or new markets for their products if they are involved in maintaining and promoting healthy ecosystems®.

Bureaucracy and Policy Hurdles
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Bureaucracy often presents another significant barrier to effective habitat restoration. The complexity

of European Union regulations, national policies, and local governance structures can lead to delays in
decision-making, implementation, and long-term monitoring of restoration efforts. One of the key challenges
in habitat restoration is determining when a restoration project is considered “finished” or successful.

For example, when predators such as wolves or bears are reintroduced to ecosystems, it can take 5 to

10 years to see significant ecological changes. However, bureaucratic obstacles often make it difficult to
assess and report on progress in a meaningful way during this extended timeframe ®.

To address these issues, adaptive management strategies need to be developed. This approach
emphasizes flexibility in policy implementation and the ability to adjust management techniques as
ecological conditions change over time. Involving stakeholders—Ilocal communities, landowners,
conservation organizations, and government agencies—at every stage of the restoration process is critical
to overcoming bureaucratic delays and ensuring that restoration efforts are both effective and sustainable’.

5.3 Policy and Institutional Challenges

United Nations Decade on Ecosystem Restoration (2021-2030)
The United Nations Environment Programme (UNEP) highlights three key shifts required for large-scale
ecosystem restoration:
- Global Narrative (Valuing Nature) — Changing societal perceptions to prioritize nature in decision-mak-
ing.
- Economic and Finance (Accounting for Nature) — Redirecting financial flows from nature-negative to
nature-positive investments.
- Policy and Practice (Harnessing the Power of Nature) — Establishing enabling conditions for sustain-
able development.

Scaling up nature-based solutions requires addressing financial, institutional, and regulatory barriers to
restoration efforts®.

EU Nature Restoration Law (2024)
This legislation mandates that EU Member States develop national restoration plans based on scientific
monitoring and research. Key challenges include:
- Habitat Quantification — Determining total habitat area, current conditions, and restoration targets
while considering historical distributions and climate change.
- Habitat Connectivity — Ensuring ecological corridors to support species migration and genetic ex-
change.
- Competing Land Use Priorities — Balancing biodiversity restoration with energy, agriculture, and cli-
mate policies, as well as managing regional socio-economic disparities and high costs of restoration,
especially in remote or biodiversity-rich areas.®

EU Biodiversity Strategy for 2030
Despite existing environmental legislation, significant regulatory and implementation gaps hinder progress:
- Lack of binding restoration targets, clear definitions, and criteria for ecosystem recovery.
- No legal requirement for national biodiversity restoration plans.
- Incomplete mapping, monitoring, and assessment of ecosystem services.
- Weak enforcement of existing regulations, preventing effective restoration efforts.™

5.4 Opportunities for Habitat Restoration in Europe

Despite the numerous challenges, there are significant opportunities for successful landscape restoration
in Europe. One of the most important opportunities is the growing public interest in wildlife conservation
and the desire to see more biodiversity in urban areas. As Europe becomes more urbanized, there is an
increasing demand for nature-based solutions that allow people to reconnect with wildlife and natural
landscapes. This shift in public perception offers a unique opportunity to promote rewilding and biodiversity
conservation across the continent™'.

Rewilding Europe, as a model for large-scale habitat restoration, is based on the idea of restoring
ecosystems to their natural state and reintroducing apex predators and other keystone species. The
benefits of such efforts include increased biodiversity, improved ecosystem services (such as carbon
sequestration and water regulation), and the potential for a new, nature-based economy. However, to
achieve this vision, collaboration with local communities is crucial. Understanding the economic pressures
faced by farmers and other landowners, and providing them with alternatives that benefit both the economy
and biodiversity, will be essential for the success of rewilding projects’.
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The Role of Long-Term Habitat Management Strategies

Addressing the challenges of habitat restoration in Europe requires a multi-faceted approach that combines
ecological restoration, socioeconomic considerations, and effective policy management. Long-term habitat
management strategies must focus on enhancing connectivity, controlling invasive species, and supporting
local communities through new economic opportunities. The development of adaptive management
strategies, combined with ongoing monitoring and evaluation, will ensure that habitat restoration efforts are
sustainable and able to respond to changing conditions over time. By building a green infrastructure that
connects the continent’s protected areas, it can create a network of ecosystems that support biodiversity
and the resilience of its natural landscapes.
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6. Ecosystem Restoration Climate Resilience and Socioeconomic Benefits

6.1 Ecosystem Restoration as a Climate Solution

The United Nations Decade on Ecosystem Restoration (2021-2030) aims to restore 350 million hectares
of degraded land by 2030, an initiative projected to support 100 million climate-vulnerable people. By
leveraging nature-based solutions, this global effort enhances land productivity, biodiversity, and climate
resilience, contributing to both climate adaptation and mitigation.! Reforestation, wetland restoration, and
soil regeneration are among the key techniques employed to combat climate variability while reinforcing
ecosystem stability.

Recognizing the crucial role of restoration in addressing climate change, the EU Biodiversity Strategy

for 2030 emphasizes legally binding restoration targets across diverse ecosystems—including forests,
grasslands, wetlands, peatlands, pollinators, free-flowing rivers, coastal areas, and marine ecosystems.
Restoring these habitats strengthens ecosystem resilience while also enhancing carbon sequestration,

a key process in reducing atmospheric CO, levels and mitigating climate-related risks such as extreme
weather events, flooding, and desertification.

International frameworks, such as the Bonn Challenge and the Paris Agreement, further highlight the
significance of ecosystem restoration in climate action. The Bonn Challenge’s goal of restoring 350 million
hectares of degraded land by 2030 demonstrates the potential of Forest Landscape Restoration (FLR) in
absorbing carbon, improving water cycles, and preventing soil erosion.? Similarly, the Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) advocates for sustainable
agriculture, reforestation, and ecosystem-based climate solutions that combat biodiversity loss while
protecting essential ecosystem services.?

Certain ecosystems are particularly effective carbon sinks. Peatland and wetland restoration plays a vital
role in mitigating climate change, as these ecosystems store twice as much carbon per unit area as forests,
preventing the release of greenhouse gases like methane (CH,) and carbon dioxide (CO,)*. Similarly,
restoring free-flowing rivers and coastal mangroves protects against flooding and storm surges while
enhancing marine biodiversity.

As global restoration initiatives scale up, integrating science-based policies—such as those outlined in the
EU Biodiversity Strategy for 2030—will be critical to achieving long-term climate resilience and sustainable
development®. Investing in ecosystem restoration is not only an ecological imperative but also a proactive
climate strategy that strengthens natural carbon sinks, enhances disaster resilience, and supports
communities facing the growing impacts of climate change.

6.2 Regional and Cross-Border Cooperation for Effective Habitat Restoration

Large-scale restoration efforts require coordinated action, and initiatives such as the Asian Forest
Cooperation Organization (AFoCO), the African Forest Landscape Restoration Initiative (AFR100), and
Initiative 20x20 in Latin America are prime examples of multinational partnerships dedicated to ecosystem
rehabilitation. These initiatives support not only restoration but also capacity building, policy development,
and long-term environmental and socioeconomic benefits'. By fostering regional cooperation, these
programs promote sustainable land management practices that enhance both ecological and economic
resilience. Collaboration enables knowledge-sharing, joint research, and technological innovation, leading
to more effective and scalable restoration efforts. Furthermore, these partnerships secure vital funding and
political commitment, ensuring long-term support for restoration projects.

Regional cooperation also facilitates the creation of networks of expertise, empowering local communities
and governments to implement restoration solutions tailored to their unique ecological and economic
contexts. Cross-border cooperation, in particular, plays a crucial role in connecting habitats across national
borders, which helps maintain habitat connectivity and genetic diversity. This connection is essential for
ecological resilience, enabling species to thrive and adapt to changing environments. By incorporating
historical ecosystem data, cross-border efforts can ensure scientifically sound restoration practices,
making these projects more effective and aligned with long-term sustainability goals®. Habitat restoration
not only enhances ecological integrity but also encourages political and institutional collaboration across
borders, helping foster a shared commitment to conservation. These efforts, supported by joint governance
frameworks, build trust among nations, and create opportunities for collective action, leading to more
impactful and cohesive regional and global restoration outcomes.

6.3 Improved Water Quality, Air Purification & Biodiversity

One of the most essential services that ecosystems provide is the purification of air and water. Forests,
wetlands, and grasslands act as natural filters, absorbing pollutants and providing clean water and
breathable air. The restoration of degraded ecosystems, particularly forests, can significantly enhance
these services. Riparian forests (forests along rivers) filter out sediments, nutrients, and pollutants from
water, improving water quality and reducing the need for expensive water treatment systems*¢. Wetlands
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also play a crucial role in water filtration by trapping contaminants and regulating water flow, reducing flood
risks and ensuring a stable freshwater supply.

At the same time, restoring forests enhances carbon sequestration, removes airborne pollutants, and
regulates local climate conditions, leading to improved air quality. Trees absorb harmful particulates and
gases such as nitrogen oxides, sulfur dioxide, and carbon monoxide, directly benefiting human health.
Investing in restoration not only supports biodiversity and climate resilience but also strengthens essential
ecosystem services that sustain human well-being, highlighting the urgent need to build capacity for large-
scale restoration efforts.

6.4 Community Engagement, Stewardship & Capacity Building

Successful restoration initiatives depend on active community participation, capacity building, and long-
term stewardship. Studies show that local stewardship programs not only increase engagement but also
empower communities with skills, knowledge, and resources to manage restored landscapes sustainably”’.
By integrating habitat restoration with community-driven efforts, these projects create local employment
opportunities, enhance food and water security, and build resilience against climate change.
Community-led projects that involve Indigenous Peoples and rural populations help preserve traditional
ecological knowledge while fostering a sense of ownership and responsibility toward restored ecosystems.
Recognizing and securing land and resource rights for Indigenous Peoples and local communities, as
outlined in the United Nations Decade on Ecosystem Restoration (2021-2030), is a key strategy for
ensuring restoration success. The International Land Coalition (ILC), UNEP, and FAO emphasize that
Indigenous and local stewardship is not only a social priority but also an ecological necessity, as these
communities have historically managed biodiversity-rich landscapes with sustainable practices (United
Nations Environment Programme 2021).

By restoring degraded ecosystems, communities gain access to cleaner water, improved soil fertility, and
enhanced biodiversity, directly supporting local livelihoods. Additionally, restoration fosters environmental
education, leadership development, and cross-generational knowledge sharing, ensuring that future
generations inherit both healthy ecosystems and the skills to maintain them. Through locally led initiatives,
habitat restoration becomes a powerful tool for community empowerment, social cohesion, and long-term
environmental resilience.

6.5 Pollination and Food Security

Pollination is a critical ecosystem service that underpins global food security. Many of the world’s most
important crops, including fruits, vegetables, and nuts, depend heavily on pollinators such as insects, birds,
and bats. However, habitat destruction, pesticide use, and climate change have led to a dramatic decline
in pollinator populations, threatening both biodiversity and food production. Restoring natural habitats can
directly benefit pollinators by providing safe havens and sustainable resources, ensuring the continued
availability of these vital species. For example, the restoration of grasslands, forests, and wetlands can
create diverse ecosystems that support pollinator populations, such as bees, butterflies, and birds, whose
role is essential for crop fertilization.

Habitat restoration not only safeguards pollinators but also boosts food security by increasing crop yields.
The availability of healthy, pollinator-friendly environments enables farmers to grow a more abundant and
diverse range of crops, thus enhancing local food systems and agricultural productivity. According to the
International Union for Conservation of Nature (IUCN), restoring pollinator habitats leads to increased crop
yields and improved local economies, benefiting both rural livelihoods and global markets (IUCN 2021).
By improving habitat connectivity and promoting the preservation of wild pollinators, restoration efforts can
mitigate the risks posed by pollinator decline and ensure more resilient food systems for the future.®®

6.6 Enhancing Agricultural Resilience through Biodiversity and Habitat
Restoration

Sustainable agricultural practices are pivotal for achieving long-term food security and fostering resilient
ecosystems. The EU Nature Restoration Law (2024) emphasizes the importance of integrating biodiversity
conservation into farming systems through strategies such as agroforestry, organic farming, and the
protection of low-intensity permanent grasslands.'® These practices create symbiotic relationships between
agricultural production and natural ecosystems, enhancing both biodiversity and farm productivity.
Restoring natural habitats within agricultural landscapes provides essential ecosystem services, such as
pollination, soil fertility, and water regulation, which are critical for maintaining agricultural productivity in the
face of climate change.

Incorporating habitat restoration into agricultural systems offers a transformative approach to biodiversity-
rich agriculture, where farming and nature can thrive together. For instance, agroforestry and organic
farming practices improve soil health by increasing organic matter and promoting soil biodiversity, while

at the same time reducing dependency on chemical inputs. These practices help farmers build resilience
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to climate stressors, reduce soil erosion, and enhance water retention, making agricultural systems more
adaptable and productive. Furthermore, they create economic incentives for farmers by improving crop
yields, reducing costs associated with chemical fertilizers and pesticides, and increasing the value of their
land through improved ecosystem services. By promoting biodiversity in agricultural landscapes, habitat
restoration fosters sustainable farming practices that not only safeguard the environment but also support
the long-term economic viability of farming communities.

6.7 Economic Incentives and Opportunities for Sustainable Land Use

Governments and international organizations are offering financial support for ecosystem restoration
through grants, subsidies, and payments for ecosystem services (PES). The EU provides funding schemes
that encourage landowners and farmers to adopt sustainable practices, ensuring long-term ecological and
economic benefits.’® These financial incentives bridge the gap between conservation goals and economic
viability, fostering widespread participation in restoration efforts. Habitat restoration also creates new
economic opportunities, such as eco-tourism, sustainable agriculture, and forest products, generating
income for local communities. By incentivizing sustainable land use, restoration efforts contribute to more
resilient economies, improving livelihoods while preserving ecosystems for future generations.
Additionally, ecosystem restoration offers significant economic benefits for rural and marginalized
communities. When local populations are engaged in restoration projects, they gain employment
opportunities and develop sustainable livelihoods. A study by the World Bank found that ecosystem
restoration initiatives create jobs in agriculture, forestry, and eco-tourism, boosting economic resilience

in rural areas.” The restoration of degraded lands enhances agricultural productivity, improving food
security and local economies. Moreover, rewilding and nature-based tourism offer income streams through
activities such as wildlife watching, which can be integrated into the local economy, further strengthening
the economic fabric of these regions. These economic benefits extend beyond local communities, as
they also help build more sustainable and diverse economies at the national level. By fostering a balance
between environmental restoration and economic growth, these initiatives ensure long-term resilience for
both nature and people.

6.8 Health & Disease Prevention

Ecosystem restoration plays a crucial role in reducing zoonotic disease risks by restoring natural habitats
and limiting human-wildlife interactions. Biodiverse ecosystems are more resilient to disease transmission,
as they maintain balanced populations of hosts and predators that naturally regulate disease vectors. This
aligns with global efforts in public health and pandemic prevention, reinforcing the interconnectedness of
ecosystem health and human well-being.™

6.9 Integrated Restoration Planning

The EU Biodiversity Strategy for 2030 emphasizes the need for comprehensive restoration planning that
integrates climate mitigation, biodiversity conservation, and socioeconomic development.® By aligning
restoration efforts with global sustainability goals, such as the Paris Agreement and the Sustainable
Development Goals (SDGs), policymakers can ensure effective, long-term environmental stewardship.
Integrated restoration planning ensures that habitat restoration initiatives are not isolated but instead

work synergistically across sectors, addressing multiple environmental and social challenges. This holistic
approach not only enhances biodiversity and mitigates climate change but also fosters resilience to natural
disasters, improves water and soil quality, and boosts agricultural productivity. Additionally, by incorporating
local communities and stakeholders in the planning process, integrated restoration promotes social
inclusivity and strengthens the connection between people and the land. In turn, this supports the long-term
success of restoration efforts by ensuring they are both ecologically sound and economically viable.

6.10 Cultural and Social Well-being

The restoration of ecosystems can also have profound cultural and social benefits. Many communities

in rural areas have deep connections to the land and rely on traditional practices like farming, fishing,

and hunting. These cultural practices often depend on healthy ecosystems. By restoring ecosystems,
communities can preserve these traditions and maintain cultural heritage. Moreover, access to natural
areas is linked to improved mental and physical health. Studies show that spending time in nature reduces
stress, improves cognitive function, and promotes social cohesion.' The restoration of landscapes can thus
improve the overall well-being of local populations, creating healthier and more resilient communities.

6.11 Education and Awareness

Restoring ecosystems often involves educating local communities about the importance of conservation.
Organizations such as the Jane Goodall Institute have developed programs to monitor the health of
forests and engage local populations in conservation efforts. These programs not only track the health of
ecosystems but also foster a sense of ownership and responsibility within the community. In the case of
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Jane Goodall’'s community-based conservation initiatives, education is a central pillar, helping communities
understand that protecting their natural resources is directly tied to their own survival and economic
future.' This form of engagement promotes long-term behavioral change, where local populations become
advocates for ecosystem restoration. Furthermore, programs under the United Nations Decade on
Ecosystem Restoration (2021—-2030) emphasize embedding ecosystem restoration into education systems
globally. By training local faith communities and youth to engage in community-based dialogues about
ecosystem restoration, these initiatives broaden awareness and mobilize collective action. The integration
of Traditional Ecological Knowledge (TEK) and Local Ecological Knowledge (LEK) into educational efforts
also enhances the restoration process. These knowledge systems, passed down through generations, offer
invaluable insights into sustainable land management and can be integrated into educational frameworks
to support restoration. As communities become more informed and involved, they are better equipped to
implement solutions and sustain restoration efforts, ensuring ecological resilience and contributing to the
success of global restoration goals. These educational efforts thus create a more informed and empowered
population that values environmental stewardship and is dedicated to ensuring the success of long-term
ecosystem restoration initiatives.

6.12 Conflict and Environmental Recovery

It is also important to recognize that the impacts of war and conflict exacerbate environmental destruction
and threaten ecosystems. Armed conflicts often lead to deforestation and environmental degradation as
a result of illegal logging, charcoal production, and the destruction of habitats for military purposes. The
restoration of ecosystems in post-conflict regions can help to heal the land and provide essential services
that support long-term peace and stability. For instance, in regions affected by conflict in Central Africa,
restoration efforts have helped rebuild ecosystems and provide resources for local communities that
support recovery and peace-building processes.

6.13 Addressing Economic and Social Drivers of Environmental Degradation

In many regions, illegal logging and deforestation are driven by economic hardship. For example, in Kosovo
and other parts of the Balkans, illegal logging has become a significant problem due to the lack of economic
opportunities and poverty in rural areas. People resort to illegal timber harvesting as a means of survival,
often driven by the demand for timber in local markets. To address this, ecosystem restoration initiatives
need to integrate community-driven solutions, such as micro-credit programs that enable local people to
engage in sustainable practices and build alternative livelihoods. By providing financial support for small
businesses and sustainable agriculture, restoration projects can offer solutions to illegal logging while
improving local economies.'®

Protecting natural ecosystems ensures economic security, biodiversity conservation, and climate resilience.
Investments in community-led restoration, sustainable land management, and policy integration will
determine the success of future conservation efforts. The restoration of ecosystems is not only an ecological
imperative but also a critical strategy for securing economic and social benefits for current and future
generations. Restoring ecosystems offers an opportunity to mitigate climate change, enhance biodiversity,
and improve the livelihoods of local communities. Moreover, it is essential for communities to recognize that
protecting their natural environments is directly linked to their long-term survival and prosperity. Efforts such
as community-led conservation programs, sustainable land management, and rewilding initiatives provide
pathways to achieve these goals. As the world faces increasing environmental challenges, the restoration
of ecosystems offers hope for a more sustainable and resilient future.
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7. Monitoring Habitat Restoration: Strategies, Frameworks, and Tools

Monitoring the progress and effectiveness of habitat restoration efforts is a crucial component in the
long-term success of these projects. Effective monitoring provides the data necessary to assess whether
restoration objectives are being met, to adjust strategies as needed, and to ensure that ecosystems

are recovering in a way that is both ecologically and economically beneficial. Over time, it has become
increasingly clear that robust monitoring and evaluation frameworks are essential for habitat restoration,
especially when addressing complex ecosystems and incorporating carbon market mechanisms. These
systems also play a vital role in improving the credibility of restoration projects, particularly in the context of
global climate change mitigation efforts.

7.1 The Importance of Monitoring Frameworks for Restoration

Ecological Monitoring Frameworks aim to assess and track the restoration of biodiversity, ecosystem
functions, and ecosystem services. These frameworks help in identifying baseline conditions, evaluating
progress, and determining whether restoration interventions have been successful. One key tool for
ecological monitoring is the Measurement, Reporting, and Verification (MRV) system, which ensures that
restoration projects meet international standards for transparency and accountability. However, MRV
systems are often complex and may be limited for certain habitat types, particularly in ecosystems that are
difficult to quantify or measure, such as wetlands or tropical forests.!

A major challenge in MRV systems is the inherent complexity of ecosystems. To effectively monitor and
evaluate restoration efforts, a broad range of data points is required, including species composition, soil
health, hydrological conditions, and the overall functioning of ecological networks. Implementing such
systems can be resource-intensive and may require large teams of researchers, conservationists, and
local community members working together.2 Furthermore, MRV systems must be adaptive and scalable,
enabling the integration of new data sources and analytical techniques as the project evolves.

In addition, monitoring biodiversity and ecosystem services requires using multiple indicators. These
indicators can range from the diversity of plant species, the presence of key ecosystem services like
water filtration or pollination, to the presence of endangered species. Tools such as the ELSP Monitoring
Guidance Framework®, developed for the Endangered Landscapes Programme, offer step-by-step
guidance on how to monitor and evaluate restoration efforts in different ecosystems, focusing on

both ecological and socioeconomic dimensions. These frameworks help address challenges such as
determining when restoration efforts can be deemed “successful’” and what metrics should be used to
gauge that success.

Adaptive Management a core aspect of effective monitoring is adaptive management, where monitoring
plays an essential role in learning and adjusting restoration strategies over time. According to the Society
for Ecological Restoration (SER), monitoring helps inform adaptive management by providing continuous
feedback, which helps refine restoration approaches based on real-time data and findings. This iterative
process ensures that restoration efforts remain effective and responsive to changing ecological conditions
and unforeseen challenges. Adaptive management not only allows restoration projects to adjust based on
emerging data but also supports long-term sustainability by integrating new knowledge and technologies.®
According to SER Principle 5: Clear Goals and Objectives, it is crucial that restoration projects clearly
identify a vision, targets, and measurable indicators during the planning phase. These indicators should
include both ecological and social aspects of the project, such as measuring canopy cover of native plants
or the social benefits resulting from the restoration effort. By identifying clear and measurable indicators at
the outset, restoration projects are able to track progress and adjust strategies as needed to achieve their
goals.

Baseline Inventory is another essential part of the monitoring framework, as it provides a description of
the current state of the habitat at the beginning of the project. This inventory acts as a reference point for
comparing pre- and post-restoration conditions, guiding the formulation of restoration goals and objectives.
A baseline inventory is vital for understanding the ecological context of the area and ensuring that
restoration strategies are both effective and appropriate to the existing environmental conditions.®

7.2 Technology and Data-Driven Monitoring Tools

In recent years, technology has revolutionized the way restoration projects are monitored. The advent of
remote sensing, drone technology, machine learning, and data-sharing platforms has significantly improved
our ability to monitor vast areas of land, particularly in remote or inaccessible locations. Satellite imagery
and drone-based monitoring are particularly useful for tracking changes in vegetation cover, land use, and
soil health across large-scale restoration projects.® This technology allows for near real-time data collection,
which is essential for adaptive management, especially in large-scale restoration initiatives like forest and
wetland restoration.
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The Restor.eco platform® is an example of how technology can aid in restoration monitoring. This platform
provides an open-access tool for visualizing and sharing ecological data, tracking restoration efforts
globally, and identifying areas that require urgent intervention. With the help of artificial intelligence (Al) and
machine learning algorithms, this platform can analyze ecological trends over time, predict potential threats
to restored areas, and optimize restoration strategies. By aggregating data from thousands of restoration
projects worldwide, Restor.eco contributes to building a global database that can inform future restoration
efforts and enhance the scalability of these initiatives.

7.3 Integrating Community Knowledge with Ecological Data

Community-based monitoring is crucial for the success of restoration projects, especially in areas where
local communities have a strong connection to the land. Local ecological knowledge (LEK) plays a
significant role in understanding the specific needs and dynamics of the habitat in question. Empowering
communities to collect and report data on ecosystem conditions ensures that restoration efforts are aligned
with local priorities, are culturally sensitive, and help build local capacity for environmental stewardship.
Integrating LEK with scientific data creates a more holistic understanding of restoration dynamics. For
example, communities in rural or indigenous areas may have insights into seasonal patterns, species
behavior, and other ecological changes that complement formal ecological monitoring systems. This
participatory approach, as noted by the International Union for Conservation of Nature (IUCN), also
improves the social legitimacy of restoration projects, which can enhance community support and ensure
the long-term sustainability of restoration efforts.”

7.4 Monitoring Carbon Markets for Climate Change Mitigation

As global attention intensifies on climate change mitigation, habitat restoration projects have become key
players in carbon markets. Restoring forests and other ecosystems that capture and store carbon dioxide
(CO,) is an essential strategy for reducing atmospheric carbon levels. To incentivize this restoration, carbon
credits are often issued, allowing organizations and governments to buy and sell “credits” that represent a
quantifiable amount of CO, removed or sequestered through restoration efforts.

Carbon market monitoring requires an accurate, standardized approach to measuring the carbon
sequestration potential of restored habitats. Carbon credits are typically tied to specific Monitoring,
Reporting, and Verification (MRV) protocols that ensure the integrity of the carbon credits issued. One
such standard is the Verified Carbon Standard (VCS), which outlines guidelines for measuring carbon
sequestration in ecosystems like forests, wetlands, and grasslands.® The Climate, Community, and
Biodiversity Standards (CCBS) also integrate social and biodiversity benefits, ensuring that restoration
projects contribute to both climate mitigation and local community well-being.

In terms of monitoring, a significant challenge is accurately quantifying the amount of carbon sequestered
over time, especially when dealing with complex ecosystems. Forests, for example, vary greatly in terms of
their carbon storage capacities depending on species composition, age, and management practices. This
variability means that restoration projects must be carefully monitored to ensure that carbon sequestration
remains within expected limits. Moreover, long-term monitoring is required to ensure that restored
ecosystems continue to act as carbon sinks throughout their development.®

7.5 The Role of Technology and Innovation in Monitoring

As climate change and biodiversity loss continue to accelerate, technology-driven solutions are increasingly
critical for monitoring habitat restoration efforts. Innovations in remote sensing, machine learning, and
data-sharing platforms are helping to overcome challenges in monitoring and scaling restoration projects.
Machine learning, for example, can process vast amounts of data and identify patterns or areas that need
intervention, improving both the speed and accuracy of monitoring efforts.’® Additionally, technologies like
drones and satellite imagery can help monitor large areas in near real-time, significantly reducing costs and
time associated with traditional fieldwork.

At the same time, there is growing recognition of the need for equitable restoration. Technology can help
identify and track areas where local communities have a direct role in restoration efforts, providing them
with tools to manage and monitor the land in ways that are both effective and economically beneficial.

By empowering communities and integrating technology, restoration efforts can be made more inclusive,
sustainable, and impactful.

7.6 The Future of Habitat Restoration Monitoring

Effective monitoring is integral to the success of habitat restoration efforts, especially when addressing
climate change and ecosystem degradation. As new technologies, data-sharing platforms, and innovative
MRV systems emerge, monitoring capabilities are becoming more comprehensive and accurate. Carbon
market monitoring, in particular, offers a promising financial incentive for large-scale restoration projects,
helping to fund future conservation efforts. Through collaboration, technology, and community engagement,
the global restoration movement can become a vital tool in combating climate change and restoring
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ecosystems for the benefit of future generations.

7.7 Tools for Monitoring Habitat Restoration and Rewilding Projects

Monitoring habitat restoration and rewilding projects involves the use of various tools and methodologies
that allow practitioners to assess the progress, effectiveness, and long-term success of their initiatives. The
tools range from traditional field-based assessments to cutting-edge technological innovations that provide
real-time, large-scale data. These tools help to measure ecological parameters, track biodiversity, monitor
carbon sequestration, and assess the socioeconomic impacts of restoration activities.

7.7.1 Remote Sensing Technologies

Remote sensing plays a pivotal role in large-scale habitat restoration and rewilding projects, especially

for monitoring vast and often inaccessible areas. Using satellites, drones, and aerial photography, remote
sensing technologies provide detailed information on changes in land cover, vegetation health, and habitat
structure over time. Some of the key remote sensing technologies include:

- Satellite Imagery: Platforms like Landsat, Sentinel-2, and WorldView provide high-resolution imag-
es that allow scientists to monitor land cover changes and vegetation recovery. These satellites are
equipped with multispectral sensors that capture data across different wavelengths, enabling the
detection of plant health, deforestation, reforestation, and other changes that signal the success or
failure of restoration efforts. Additionally, as highlighted in the European Commission (2024), the Co-
pernicus satellite data has become a critical tool for large-scale monitoring across restored habitats,
providing consistent updates on ecosystem changes.™

- Drones: Drones are increasingly used to gather more precise, high-resolution images from specific
sites. They are especially useful for monitoring smaller or more localized restoration areas. Equipped
with cameras or multispectral sensors, drones can assess vegetation cover, soil erosion, and even
biodiversity indicators, offering frequent and detailed data collection for adaptive management. These
technologies also play a pivotal role in adaptive management, allowing for real-time adjustments in
restoration strategies as described in the IFAO, SER & IUCN CEM (2023) report.'2

- Unmanned Aerial Vehicles (UAVs): UAVs are used for ecological monitoring, mapping, and survey
purposes. These vehicles help monitor changes in habitat features such as watercourses, plant den-
sity, or soil compaction. They are particularly effective in remote areas where human access may be
limited, and their use provides cost-effective, high-quality spatial data. The IFAO, SER & IUCN CEM
(2023) report highlights the importance of continuous monitoring for adaptive management, where
UAVs provide reliable, timely data that supports the iterative improvement of restoration projects.

7.7.2 Ground-Based Monitoring

While remote sensing provides broad, large-scale data, ground-based monitoring remains essential to
collect more detailed ecological data. Ground-based monitoring allows scientists to measure specific
indicators that are difficult to capture from above, such as species composition, soil health, and
microhabitat conditions. Some key ground-based monitoring tools include:

- Biodiversity Surveys: These are fundamental for tracking species richness, abundance, and ecosys-
tem health over time. Surveys may include the identification and counting of plant species, insects,
birds, and mammals, as well as tracking the recovery of endangered or keystone species. Techniques
such as transects, quadrats, and pitfall traps are commonly used in biodiversity surveys.'® Additionally,
the IFAO, SER & IUCN CEM (2023) report emphasizes the need for monitoring programs with clear
goals, ensuring that biodiversity surveys align with the broader ecological restoration objectives.

- Soil Sampling and Analysis: Soil health is an important indicator of ecosystem recovery, particularly in
habitats like forests, wetlands, and grasslands. Ground-based monitoring of soil composition, struc-
ture, and fertility can provide insights into the success of reforestation or wetland restoration projects.
Soil samples can be analyzed for nutrients, carbon content, pH levels, and organic matter, helping
to assess the effectiveness of habitat restoration on soil quality.'* As mentioned in the IFAO, SER &
IUCN CEM (2023), monitoring should also ensure that soil sampling is done consistently and accu-
rately to ensure reliable data collection over time.

- Wildlife Monitoring: In rewilding projects, particularly those involving the reintroduction of species such
as large predators or herbivores, tracking animal movements and behavior is crucial. Techniques such
as camera traps, radio collars, and GPS tracking are commonly used to monitor the movement pat-
terns of species, assess their survival rates, and ensure they are adapting to restored habitats.'®

7.7.3 Citizen Science and Community-Based Monitoring

In many restoration and rewilding projects, especially in regions with limited resources, citizen science
and community-based monitoring can be an effective tool for collecting ecological data. By involving local
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communities and the general public in monitoring efforts, restoration projects can significantly increase their
capacity to track progress over large areas. Local knowledge is invaluable in understanding the dynamics
of a landscape, and empowering communities helps to ensure that restoration efforts are culturally sensitive
and widely supported.

- Community Ecological Monitoring: This approach engages local residents in the collection and report-
ing of data, such as species sightings, plant growth, or changes in water quality. This approach can be
particularly useful in rewilding projects where community stakeholders are integral to the success of
restoration efforts. According to the IFAO, SER & IUCN CEM (2023) report, the involvement of com-
munity members is key to the success and sustainability of monitoring efforts, ensuring that they are
not only effective but also widely supported.

- Crowdsourcing Platforms: Digital platforms like iNaturalist, Wildlife Insights, and Zooniverse allow
members of the public to upload observations and share information about local biodiversity. These
platforms create large datasets that can be analyzed to track species recovery, ecosystem services,
and the success of restoration efforts. The participation of citizen scientists contributes to the scalabili-
ty of restoration projects, particularly in areas where funding or expert staff are limited.'®

7.7.4 Ecological and Socioeconomic Impact Assessment Tools

Beyond ecological monitoring, it is also essential to assess the socioeconomic impacts of restoration
projects. Tools to evaluate the effectiveness of restoration in terms of human well-being, community
development, and economic returns are crucial for ensuring that restoration efforts are sustainable and
benefit local populations.

- Social Impact Assessments (SIAs): These assessments are used to gauge the social and economic
changes resulting from restoration activities. They examine the effects on local livelihoods, such as
increased employment opportunities, improved access to natural resources, and enhanced cultural
values. SlAs can be carried out through interviews, surveys, and participatory workshops with local
communities.'

- Ecosystem Services Valuation: Tools like INVEST (Integrated Valuation of Ecosystem Services and
Tradeoffs) and ARIES (Artificial Intelligence for Ecosystem Services) can be used to quantify the value
of ecosystem services, such as carbon sequestration, water filtration, and biodiversity enhancement,
that are restored through habitat restoration projects. These tools help in understanding the economic
value of the restored ecosystem and can aid in securing funding or carbon credits.'

- Cost-Benefit Analysis (CBA): CBA is a vital tool for evaluating the financial viability of restoration
projects. It allows practitioners to weigh the costs of implementing a restoration project against the
long-term benefits, such as increased carbon sequestration, improved soil quality, and enhanced
ecosystem services. This analysis helps in identifying the most economically sustainable restoration
strategies.®

7.7.5 Carbon Market Monitoring Tools

As habitat restoration becomes increasingly linked to carbon markets, monitoring tools that track carbon
sequestration are gaining importance. These tools are essential for validating carbon credits, ensuring
transparency, and proving the success of reforestation or other carbon-based restoration efforts.

- Carbon Monitoring Platforms: Tools such as Global Forest Watch and Forest Carbon Tracking allow
for the real-time tracking of carbon stock changes in restored ecosystems. These platforms integrate
satellite data, field measurements, and carbon models to calculate the amount of CO, sequestered by
restored habitats.®

- Carbon Accounting Models: Restoration projects aiming to generate carbon credits often use carbon
accounting models to estimate the amount of carbon dioxide removed from the atmosphere. Models
like FORGRO (Forest Growth) or CO2FIX help estimate forest carbon stocks over time, providing data
necessary for generating verifiable carbon credits. These models often incorporate data from remote
sensing and field surveys to ensure accuracy.?

- Verification and Certification Standards: To ensure the legitimacy of carbon credits, restoration proj-
ects must adhere to international verification standards, such as the Verified Carbon Standard (VCS)
or the Gold Standard. These standards include rigorous MRV protocols and require third-party audits
to verify carbon sequestration claims. These tools ensure that the credits issued correspond to actual,
verifiable emissions reductions.?*

The tools for monitoring habitat restoration and rewilding projects are diverse and multifaceted, ranging

from high-tech remote sensing technologies to community-based monitoring efforts. By using a combination
of these tools, restoration practitioners can track progress, evaluate success, and adapt strategies as
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needed. In addition, as habitat restoration becomes more integrated with global climate change mitigation
efforts, the role of carbon market monitoring tools has become more crucial. These tools help ensure that
restoration projects are both ecologically effective and economically sustainable, contributing to a more
resilient and biodiverse world.
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8. The Role of Partnership Development in Habitat Restoration

Landscape restoration is a multifaceted process that not only aims to recover ecological integrity but

also fosters long-term social and economic sustainability. Partnerships between governments, local
communities, businesses, landowners, and NGOs have emerged as central to ensuring the success of
these restoration efforts. This review synthesizes insights from existing literature, policy frameworks like the
EU Nature Law, and examples from restoration projects to explore the vital role of partnership development
in achieving both ecological goals and social justice.’

8.1 Achieving Ecological and Social Goals

Effective partnerships are fundamental for achieving both ecological restoration and social well-being.

The Society for Ecological Restoration (SER, 2019) Principle 1 emphasizes the importance of engaging
stakeholders, particularly local and Indigenous communities, in restoration projects.

Recognizing and integrating the diverse knowledge systems of these stakeholders strengthens social-
ecological resilience and enhances restoration outcomes.?

The EU Nature Law also stresses the need for an inclusive, transparent approach in national restoration
plans. Member States are required to engage local authorities, landowners, and the public in all phases of
planning, reviewing, and implementing restoration strategies. This multi-stakeholder approach ensures that
restoration actions align with local needs, land tenure arrangements, and ecological objectives, ultimately
enhancing the efficacy and acceptability of restoration projects.?

8.2 Stakeholder Engagement and Collaboration

Stakeholder engagement is a cornerstone of successful landscape restoration. Early involvement of
stakeholders—such as landowners, local communities, Indigenous peoples, government bodies, and
businesses—is crucial for building trust, ensuring that the restoration efforts reflect local values, and
fostering shared ownership. The Social Five-Star System emphasizes the importance of evolving
engagement, moving from consultation to deeper participation and eventual self-management by
communities. This progression not only ensures scientific rigor but also cultural sensitivity and social
acceptability.

Key strategies for effective engagement include:

- Participatory Planning and Co-Design: Actively involving stakeholders in the planning and design
phases ensures that restoration strategies align with local needs and that the community feels invest-
ed in the project’s success.

- Continuous Stakeholder Engagement: Regular communication throughout the project lifecycle
adapts strategies to emerging challenges and opportunities, strengthening collaboration and ensuring
long-term sustainability.

As stakeholder involvement deepens, restoration outcomes become more resilient and sustainable,
reflecting the shared goals of all involved.

8.3 Ensuring Social and Ecological Justice Through Partnerships

Partnerships are instrumental in ensuring that landscape restoration projects are equitable and inclusive.
As partnerships evolve, the integration of cultural and social aspects increases, contributing to social
justice and reconciliation. This is especially important for marginalized communities, who might otherwise
be excluded from decision-making processes. By emphasizing fair benefit-sharing, partnerships promote
social justice, reconciliation, and improved livelihoods for local communities.?
Partnerships that prioritize equitable benefit distribution contribute to:
- Social Justice: Ensuring marginalized groups are included in decision-making and benefit-sharing
processes.
- Reconciliation: Opportunities for communities to rebuild relationships with the land and each other,
often through the integration of traditional ecological knowledge.
- Improved Livelihoods: Involving local communities in the restoration process can lead to better eco-
nomic opportunities, such as jobs in land stewardship.

8.4 Knowledge Sharing, Capacity Building, and Legal Frameworks

Restoration projects benefit from the exchange of local knowledge and scientific expertise, facilitated by
strong partnerships. These collaborations enable adaptive management practices and continuous learning,
strengthening the ecological and social outcomes of restoration. Capacity building, particularly training local
communities to manage restoration processes, ensures long-term resilience and self-management.
Securing the necessary permissions and ensuring legal compliance with national and local regulations

is essential for the success of restoration projects. Permissions may include environmental regulations,
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land-use agreements, and cultural approvals from Indigenous and local communities. These permissions
not only validate the project’s feasibility but also serve as a foundation for trust and collaboration between
stakeholders.?
Key permissions required include:
- Environmental Permits: Related to water usage, species protection, and habitat restoration.
- Land Use Agreements: Allow access to land for restoration purposes.
- Regulatory Approvals: From local or national government bodies, such as zoning and biodiversity
protection.
- Cultural Permissions: Necessary when working with Indigenous or local communities to respect
cultural values and rights.
The process of securing these permissions fosters deeper collaboration and ensures the project’s social
acceptability.

8.5 The EU Nature Law and Partnerships for Restoration

The EU Nature Law mandates the development of restoration plans in an inclusive, transparent, and
participatory manner. Member States must ensure broad stakeholder involvement, including local and
regional authorities, landowners, civil society organizations, and businesses. This legal framework
encourages:
- Broad Stakeholder Involvement: Engaging a diverse range of stakeholders ensures that the resto-
ration process is inclusive and reflects various perspectives.
- Transparency and Openness: Stakeholders must have a meaningful opportunity to participate in
decision-making.
- Capacity Building and Knowledge Sharing: The law emphasizes building local capacity and foster-
ing knowledge exchange to ensure the long-term success of restoration projects.®
This cross-society approach strengthens the ecological and social outcomes of restoration efforts, fostering
greater social cohesion, economic resilience, and sustainability.

8.6 Addressing Challenges in Partnership Development

While partnerships are essential for success, they come with challenges, including conflicting interests, land
tenure issues, and ensuring the fair distribution of benefits. The EU Nature Law requires Member States to
perform due diligence to respect stakeholder rights. Clear communication, mutual trust, and shared goals
are critical in overcoming these challenges.

Adaptive management strategies and ongoing dialogue are necessary as restoration projects evolve. The
ability to adapt to changes and incorporate feedback ensures the long-term success of the project and the
equitable distribution of benefits, particularly for marginalized communities.

8.7 Partnership Development as a Cornerstone of Successful Restoration

Partnerships are the foundation of successful landscape restoration projects, facilitating both ecological
recovery and social resilience. The evolving role of partnerships, as illustrated by the Social Five-Star
System, shows how they can contribute to both social and ecological goals. By ensuring inclusive
stakeholder engagement, equitable benefit distribution, knowledge sharing, and capacity building,
partnerships are integral to the long-term success of restoration projects.

Additionally, securing permissions and ensuring regulatory compliance through collaboration further
strengthens the legitimacy and feasibility of restoration projects. The EU Nature Law reinforces the
importance of inclusive, transparent, and cross-society engagement, providing a robust framework for
developing partnerships in restoration efforts.

Ultimately, partnerships ensure that landscape restoration projects are not only scientifically successful
but also deliver lasting social, economic, and cultural benefits for local communities. Through these
collaborative efforts, restoration projects contribute to sustainable development, biodiversity conservation,
and the well-being of both nature and society.
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8.8 The Role of Policies and Legal Frameworks in Landscape Restoration

Landscape restoration efforts in Europe play a crucial role in addressing biodiversity loss, climate change, and
ecosystem degradation. However, achieving large-scale restoration requires strong policies and legal frameworks
that support long-term ecological recovery. While progress has been made, the success of these initiatives is often
hindered by legal barriers, regulatory inconsistencies, and slow policy adaptation. Understanding these frameworks
and navigating legal complexities is key to scaling up restoration efforts.

8.8.1 The Need for Policy Support in Large-Scale Restoration

The integration of robust policy frameworks is crucial for supporting ecosystem restoration across Europe. Policies
directly impact the feasibility of large-scale restoration projects, as legal barriers can restrict the potential for
ecosystem recovery. A primary challenge lies in the lack of coherent legal frameworks that harmonize restoration goals
with land-use policies, environmental management practices, and funding mechanisms. Regulatory inconsistencies,
such as subsidies that promote environmentally harmful activities (e.g., subsidies for biomass energy production that
incentivize forest clearing), exacerbate these challenges. These inconsistencies undermine restoration efforts and
signal a need for policy reform that aligns economic incentives with conservation goals (Endangered Landscapes
Programme, 2020).

Additionally, policies relating to river restoration, for instance, are hindered by the slow process of removing dams and
other infrastructure that disrupt natural hydrological systems. Nations must address the regulatory bottlenecks that
impede dam removal and wetland rehabilitation, making it crucial for governments to streamline these processes and
incentivize actions that promote natural ecosystem recovery (Endangered Landscapes Programme, 2020)."

8.8.2 Legal Frameworks for Rewilding and Habitat Restoration

Legal frameworks play a fundamental role in the restoration of ecosystems, particularly when it comes to rewilding
and species reintroductions. The Rewilding Law Hub emphasizes that legal systems must evolve to accommodate the
specific needs of rewilding projects, especially in terms of land tenure, species protection, and habitat management
(Lifescape Project, 2023).2 Several challenges hinder successful rewilding, including for example:

- Protecting rewilded lands for the long term: Legal tools such as conservation easements and long-
term management agreements are necessary to ensure that restored landscapes remain protected,
even if land ownership or political priorities change.

- Restrictive legal conditions for grazing: Many legal systems do not accommodate the semi-wild
grazing of herbivores, an essential element of many rewilding projects. Legal frameworks must adapt
to allow large herbivores to play their ecological roles within restored landscapes without being classi-
fied as domestic livestock or wild animals.

- Incoherent regulations for species reintroductions: The process of reintroducing species like the
lynx or European bison varies across European countries, creating regulatory hurdles that slow down
conservation efforts. A more coherent regulatory approach across countries could facilitate the suc-
cessful reintroduction of species.

Innovative legal solutions are being developed, including land protection mechanisms like those tested in Portugal’s
Greater Coa Valley where property law is being adapted to ensure the permanence of rewilding initiatives regardless
of ownership changes.®

8.8.3 Addressing Legal and Regulatory Barriers

The success of rewilding and landscape restoration projects is often hampered by outdated or overly restrictive
legal frameworks. The Rewilding Law Hub has identified key areas where legal reform could facilitate ecosystem
restoration:

O Expanding derogations for semi-wild herbivores: A practical legal solution could involve expanding
existing derogations to allow these herbivores to fulfill their ecological roles in landscapes without restrictive
classifications.

O Simplifying regulations for enclosed rewilding projects: Clearer guidelines for managing controlled
environments that reintroduce species would help minimize regulatory challenges and accelerate restoration
efforts .

O Addressing health and welfare regulations: Ensuring that regulations surrounding the health and welfare
of reintroduced species (e.g., preventing disease transmission) are appropriately balanced with the needs of
ecological restoration efforts is essential for the success of rewilding projects.*

8.8.4 The Importance of Early Legal Planning in Restoration Projects

To maximize the success of restoration projects, early legal planning is critical. Legal challenges that arise late in the
process can delay or even halt restoration efforts. Legal experts recommend conducting a legal scoping exercise early
in the planning stages to identify potential obstacles and develop strategies to overcome them (Lifescape Project,
2023). In Portugal, where 99% of land is privately owned, conservation organizations have developed strategies to
secure land for restoration, including establishing land trusts, negotiating long-term management agreements with
private landowners, and exploring legal covenants that provide enduring protection for rewilded landscapes.®
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8.8.5 Policy Innovations and Opportunities for Change
Despite existing legal barriers, there are opportunities to introduce policy innovations that support large-scale
ecosystem restoration:

- The proposed EU Nature Restoration Law is a step forward in embedding restoration principles into
European legislation. This law aims to guide restoration efforts across multiple ecosystems, focusing
on improving biodiversity and carbon sequestration, which is vital for aligning biodiversity and climate
goals.®

- Pilot projects across Europe are testing novel legal frameworks for land protection, natural grazing
rights, and rewilding liability management. These initiatives are showing how adaptive legal solutions
can address specific challenges in restoration.”

- Cultural heritage and land-use policies: Recognizing abandoned lands as an opportunity for large-
scale restoration rather than a liability could open up new avenues for restoration projects. A policy
shift to view such lands as resources for restoration can further promote landscape recovery.*

8.8.6 Overcoming Bureaucratic Barriers to Restoration

A significant barrier to scaling up restoration efforts is the complex layers of governance in Europe, including the
Natura 2000 network. While Natura 2000 is pivotal for protecting biodiversity, its administrative complexities can slow
down restoration projects. Streamlining permitting processes and reducing bureaucratic obstacles are essential to
facilitating large-scale restoration.®

Additionally, the EU Nature Restoration Law provides a framework for determining the good condition of habitats

and species, as outlined in Directive 92/43/EEC. This is vital for setting restoration targets for protected habitats, but
additional obligations based on specific indicators are necessary to enhance biodiversity across broader ecosystems.®
Furthermore, effective coexistence policies for species reintroductions, particularly for carnivores like wolves and
lynxes, must be developed. These policies should integrate conflict management, compensation mechanisms, and
public awareness campaigns to build community acceptance for restoration projects.'
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Figure 1. Governance Layers and Barriers to Ecological Restoration in Europe

8.8.7 Strengthening the Legal Foundation for Restoration

The future of landscape restoration in Europe relies on aligning policies and legal frameworks with ecological goals.
The EU Nature Restoration Law presents an opportunity to harmonize restoration efforts with climate change
mitigation, especially through its focus on nature-based carbon solutions and ecosystem resilience. Monitoring and
reporting efforts are key to ensuring these frameworks remain effective."
Additionally, the Aarhus Convention, ratified by the EU and its Member States, ensures that citizens have access
to information, participation in decision-making, and access to justice in environmental matters. This framework
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enhances the legal protection of environmental rights and encourages active public engagement in shaping restoration
policies.?

To achieve meaningful progress, governments, conservation organizations, and legal experts must work together to
develop laws that provide long-term protection for restored landscapes, support species reintroductions, and remove
outdated restrictions that hinder ecological recovery. With a concerted effort, policy and legal frameworks can become
powerful tools in promoting sustainable landscape restoration across Europe.
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9. Funding and Economic Aspects of Habitat Restoration
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Figure 2. Governance Tools — Multilayered Financial Possibilities and Actors for Habitat Restoration

9.1 Securing Financial Resources for Large-Scale Ecosystem Restoration

Securing consistent and substantial financial resources remains one of the most pressing challenges for
large-scale habitat restoration and rewilding initiatives. As highlighted by the Endangered Landscapes
Programme (2020)’, restoration efforts require multifaceted financial strategies, with funding drawn from
various sources. These include public financing (e.g., government subsidies, conservation grants), private
investments (e.g., green bonds, impact investors), and market-based mechanisms such as carbon credits
and Payments for Ecosystem Services (PES).?

To illustrate, one promising approach involves the Payment for Ecosystem Services (PES) model, which
has been successfully applied in places like the Amazon. The Amazon’s rainforest, which provides vital
water regulation services, especially to urban areas like Bogota, Colombia, exemplifies PES’ potential.
Here, cities compensate landowners to maintain forests, thus safeguarding the ecosystem services

on which both nature and society depend.® This aligns with the goals of the United Nations Decade on
Ecosystem Restoration, which seeks to harness diverse financial pathways to close the funding gap for
restoration, particularly by improving policy, market development, and financial sector regulation.*
Moreover, biodiversity credits and innovative blended finance solutions, such as those being explored in the
UN Decade on Ecosystem Restoration, offer potential to unlock significant investment flows into restoration
projects, as seen with initiatives that aim to develop biodiversity credit markets and establish restorative
Nature-Based Solutions (NBS).

9.2 Nature-Based Solutions and Economic Opportunities

The integration of nature-based solutions (NBS) into habitat restoration not only delivers environmental
benefits but also opens new economic opportunities. A key aspect of financing ecosystem restoration is

the development of nature-based enterprises, which derive value from natural resources while fostering
biodiversity conservation and promoting social equity. For instance, sustainable ecotourism, wild harvesting,
and regenerative agriculture can be key drivers for these types of businesses.

In Colombia’s Sierra Nevada de Santa Marta, community-driven tourism has not only benefited local
populations economically but has also contributed to conservation goals by incentivizing the protection of
the region’s biodiversity. This model is a prime example of how local community involvement in sustainable
businesses can create win-win scenarios, where nature and economy are intertwined.®

Additionally, initiatives like Corpo Campo in Colombia illustrate how bioeconomic ventures—such as the
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sustainable harvest and processing of agai berries—can align economic development with biodiversity
conservation. These types of ventures offer a model for blending ecological restoration with economic
opportunities, engaging marginalized groups such as indigenous and Afro-Colombian communities, thereby
fostering social equity while restoring ecosystems.®

The EU Biodiversity Strategy for 2030 underlines the importance of such integrated approaches by
promoting business models that incentivize nature-based solutions and investment in biodiversity-friendly
enterprises. The creation of the EU Taxonomy for Sustainable Finance also provides a framework for
directing investments towards businesses that contribute to biodiversity goals.’

9.3 Building Capital Capacity for Long-Term Project Viability

For restoration projects to remain financially sustainable, developing solid business models is essential.
This includes building the financial literacy of project leaders and ensuring that conservation initiatives are
structured to attract investment. According to the Fauna & Flora International (FFI) Enterprise Development
Programme, key steps include:
- Training in Business Development — Ensuring project leaders understand how to structure their initia-
tives for financial viability.
- Mentorship in Financing — Connecting conservation projects with investors and funding sources
through tailored investor events.
- Nature-Positive Enterprises — Building businesses that sustainably derive value from natural and so-
cial capital, thus attracting investment for conservation purposes.?
Projects such as Rewilding Europe’s work in the Rhodope Mountains, which works with local hunting
communities to restore prey species like red deer, highlight the broader ecological benefits of restoration.
As prey species rebound, predator populations like wolves also flourish, creating an ecosystem of
cascading effects that lead to greater biodiversity and economic opportunities through wildlife tourism.
These projects exemplify how the restoration of keystone species can drive socioeconomic benefits while
maintaining ecological balance.®
Moreover, the involvement of community-driven models in wildlife restoration (e.g., working with local
hunting communities and creating sustainable ecotourism opportunities) underscores the need for
businesses that integrate conservation and local community involvement into their models, creating both
economic and ecological value.

9.4 Policy and Market-Based Incentives for Conservation Finance

Governments and financial institutions are increasingly recognizing the value of aligning economic
incentives with conservation goals. Mechanisms such as carbon markets, biodiversity credits, and
sustainable finance policies play a crucial role in this.
For example, the European Wildlife Comeback Fund finances species reintroduction and habitat
restoration, aligning economic incentives with biodiversity conservation.’® The EU Biodiversity Strategy for
2030 also highlights the importance of leveraging public and private investments in nature-based solutions
and restoration initiatives through frameworks like the EU’s sustainable finance taxonomy.
Recommendations for Scaling Up Conservation Finance
- Strengthen and expand PES schemes to better compensate landowners and communities for their
conservation efforts, ensuring that ecosystem services are valued and protected.
- Develop conservation investment funds offering low-interest loans and grants to biodiversity-based
enterprises.
- Encourage private sector partnerships to integrate biodiversity goals into business strategies, as busi-
nesses hold a significant role in driving large-scale funding for conservation initiatives.
- Enhance legislative frameworks to facilitate the restoration of degraded lands and secure long-term
funding for conservation projects.
By integrating economic incentives such as carbon credits, biodiversity credits, and nature-based finance
mechanisms, rewilding and restoration projects can secure sustainable funding while contributing to climate
adaptation and mitigation efforts.

9.5 Emerging Financial Instruments for Ecosystem Restoration

Blended Finance: This mechanism combines public and private capital to de-risk investment in
environmental projects, particularly those in emerging markets or areas where financial returns might not
be immediate. Blended finance has gained attention for its role in leveraging private sector investment

for public goods, such as ecosystem restoration. By using public funds to reduce risk, this model attracts
private investors who may otherwise avoid high-risk or long-term conservation projects. The UN Decade on
Ecosystem Restoration supports efforts to develop these instruments, showcasing emerging good practices
in blended finance.™

Green Bonds for Restoration: The issuance of green bonds dedicated to environmental projects is
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growing. These bonds help raise capital specifically for restoration efforts and are increasingly being
adopted by both governments and businesses. The success of green bonds, such as the EU Green Bond
Standard, is leading to a rise in dedicated funds for ecological projects, providing transparency and a clear
framework for investors.'2'3

9.6 Role of Technology in Financing Restoration Projects

Blockchain for Transparency and Accountability: In large-scale ecosystem restoration projects,

it’s critical to maintain trust and transparency with stakeholders, including donors, investors, and local
communities. Blockchain technology could play a role by offering clear traceability of financial flows,
ensuring funds are allocated to the intended restoration efforts. Blockchain can also be used in carbon
markets to track carbon credits and transactions, providing investors with real-time information about the
impact and progress of restoration projects.

Innovative Monitoring Tools: Remote sensing and geospatial data are becoming integral in tracking
restoration progress. Satellite imagery, drones, and other monitoring tools provide valuable data that can
help improve project transparency, increase investor confidence, and demonstrate measurable results in
real time. This helps build credibility and attract more funding from private investors, philanthropists, and
government agencies alike.'

9.7 Localizing Finance: The Role of Local Communities

One of the biggest shifts happening globally is the recognition that local communities must not only be
engaged in conservation efforts but also directly benefit from the economic opportunities arising from
those efforts. Programs that empower local communities to create and manage their own nature-based
enterprises are gaining traction. By fostering local ownership, the financial sustainability of restoration
projects is enhanced, and communities become the stewards of the ecosystems they rely on.

For instance, community-managed forestry initiatives in parts of Africa and Asia have shown how PES
programs can be successful at the local level. By recognizing and compensating local communities for
the ecosystem services they provide, these models promote long-term sustainable development while
encouraging biodiversity conservation.®

9.8 Future Directions

Scaling Up Restoration Financing: With global biodiversity at risk, future funding for ecosystem restoration
must not only maintain but accelerate efforts. This means an emphasis on cross-border financing, as
ecosystem restoration efforts increasingly need international cooperation. Organizations like the UN
Decade on Ecosystem Restoration are playing a key role in bringing together various stakeholders to close
the financing gap and build partnerships between governments, NGOs, and the private sector to achieve
global restoration targets.*

Integrating Ecosystem Services into National Accounting Systems: Finally, one future direction could be
the integration of ecosystem services into national accounting systems. By including the value of nature
(such as clean air, water, and biodiversity) in GDP calculations or national wealth accounts, governments
could allocate more resources to conservation and restoration. Such efforts could be supported by tools
like the Natural Capital Protocol, which aims to standardize the measurement of the value of nature and its
contribution to economic systems.

9.9 The Role of Carbon Markets in Landscape Restoration
9.9.1 Understanding Voluntary Carbon Markets

The significance of voluntary carbon markets (VCMSs) in financing landscape restoration lies in their ability
to allow private entities (businesses, individuals) to directly purchase carbon credits to offset emissions.
This creates a financial incentive for restoration efforts, particularly those that engage in reforestation,
peatland restoration, and other nature-based solutions.'”

- Global Frameworks and Standards: As mentioned, there are various certification standards like
Woodland Carbon Code, Peatland Code, MoorFutures, and Label Bas Carbone that provide a mech-
anism to validate and verify the carbon sequestration benefits of these projects. However, while these
frameworks are well-established in Western Europe, their expansion into other regions, particularly in
developing countries, is crucial to ensure global market integration.®'°

- Geographical Expansion: By expanding certification standards to regions with high restoration po-
tential, such as tropical rainforests, mangroves, and savannas, carbon markets could finance resto-
ration projects in ecologically critical areas. There’s a growing recognition that global hotspots—areas
of high restoration opportunity—require tailored, region-specific carbon credit models, as they repre-
sent crucial carbon sinks for climate change mitigation.?
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9.9.2 Carbon Project Cycle and Credit Issuance

The carbon project cycle is central to the credibility and operation of carbon markets. Successful restoration
projects must go through a rigorous process of:

Project Design: This includes defining baseline emissions and estimating the potential carbon se-
questration benefits of restoration activities. For large-scale landscape restoration, the importance of
feasibility studies and robust ecological models cannot be overstated.?!

Validation and Verification: Independent assessment by third-party auditors ensures that projects com-
ply with standards and produce real carbon sequestration outcomes. This process reassures buyers
of the quality of credits and the authenticity of the project’s impact.?

Carbon Credit Issuance: After verification, credits are issued, and they can be sold to offset carbon
emissions. This is a critical revenue stream for restoration projects, enabling reforestation, peatland
restoration, and other land use management activities that support carbon sequestration.?

Market Transactions: In the transaction phase, credits are sold to various buyers, from corporations
seeking to offset emissions to governments aiming to meet climate goals. This creates a market-driv-
en incentive for continued restoration activities, thus ensuring the long-term financial sustainability of
these projects.?*

9.9.3 Barriers and Risks in Carbon Markets

While the potential of carbon markets for landscape restoration is immense, several barriers and risks need
to be addressed to ensure their viability:

Market Complexity: Carbon markets are often fragmented, with complex regulatory frameworks that
make it challenging for new entrants to participate. This is particularly true in voluntary carbon mar-
kets, where buyers and sellers are often navigating a patchwork of standards. The lack of standardiza-
tion across regions can lead to market inefficiencies.?

High Implementation Costs: Carbon projects require significant upfront investment, particularly in
monitoring, reporting, and verification (MRV) systems. These costs are often a deterrent for smaller or
community-based restoration projects. Developing cost-effective MRV solutions, particularly through
remote sensing technologies, could lower these costs and improve accessibility for smaller projects.?
Integrity and Reputation Risks: The potential for greenwashing—where companies or projects falsely
claim carbon sequestration outcomes—can undermine buyer confidence. A robust verification process
and stricter standards would be essential in addressing these concerns and maintaining the integrity
of carbon markets.?”

Uncertain Carbon Prices: Volatile and low carbon prices can limit the financial sustainability of resto-
ration projects, as these projects depend on a stable flow of revenue from carbon credits. By stabi-
lizing prices through carbon pricing mechanisms or establishing long-term purchase agreements, the
financial certainty needed to attract investments could be enhanced.?®

9.9.4 Future Directions and Policy Recommendations
To unlock the potential of carbon markets for landscape restoration, the following steps are essential:

Improve Access to Upfront Financing: By establishing mechanisms like green bonds, blended finance,
and impact investment funds, restoration projects can secure initial funding for MRV activities and oth-
er costs associated with setting up carbon markets. This will lower the barriers for participation, partic-
ularly for developing countries with high restoration potential but limited access to capital.?®
Strengthen MRV Standards: Developing more robust MRV standards will ensure transparency in
carbon accounting, thus boosting confidence in the carbon credit market. Innovation in remote sensing
and blockchain technology could improve monitoring and tracking, providing greater accountability in
the carbon credit issuance process.*°

Promote Private Sector Participation: Encouraging corporate buyers to engage with carbon markets
in a responsible way —focusing on long-term environmental goals and co-benefits such as biodiversity
conservation—could further support the financial viability of landscape restoration. Large-scale proj-
ects often require the backing of the private sector to scale, and by aligning business interests with
ecological outcomes, both environmental and financial goals can be achieved.®'

Expand Geographic Reach: Expanding the scope of carbon markets into underrepresented regions,
such as Africa, Asia, and Latin America, can help to scale up global restoration efforts. These regions
have vast areas of degraded land that, if restored, could play a significant role in global carbon se-
questration. Establishing a more global carbon market framework would incentivize large-scale resto-
ration in these high-impact areas.®

By addressing the barriers, improving financing mechanisms, and encouraging private sector participation,
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carbon markets can unlock substantial funds for landscape restoration. If effectively integrated with
restoration strategies, especially in biodiversity-rich global hotspots, carbon markets can drive ecosystem-
based solutions that mitigate climate change, protect biodiversity, and support sustainable development.
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10. Species Selection for Reintroduction in Habitat Restoration

Species selection is a critical component of habitat restoration, particularly when aiming to reintroduce
species to ecosystems that have been significantly altered due to human activity. The primary motivations
behind species reintroduction often include the restoration of ecological balance, the revival of native
biodiversity, and the enhancement of ecosystem functions that may have been disrupted by species loss.
However, selecting species for reintroduction involves careful consideration of several ecological, historical,
and socio-political factors.

10.1 The Role of Keystone Species

One of the primary considerations when selecting species for reintroduction is their ecological role within
the ecosystem. Keystone species, those that have a disproportionately large impact on their environment
relative to their abundance, are particularly crucial in habitat restoration efforts. Many restoration projects
prioritize native keystone species because they have evolved in the region and play an essential role in
maintaining ecological processes such as nutrient cycling, pollination, and habitat structuring. For example,
large herbivores like deer can regulate plant populations, thereby affecting vegetation structure and the
broader ecosystem’s composition. However, the impact of such species depends significantly on their
environmental context. In areas where predators like wolves are absent, herbivores such as deer may
become overabundant, potentially leading to overgrazing and harm to forest regeneration, highlighting the
need for carefully managing their populations.'?

10.2 Historical Baselines and Ecological Function

When considering species reintroduction, one of the key questions is whether the species was once
present in the area in question. Many reintroduction projects aim to restore species that were once native
to an area but have since disappeared due to human activities, such as hunting or habitat destruction.
However, there is a growing understanding that reintroduction should not be solely about reverting to
historical baselines, particularly because environmental conditions, including climate, have changed
significantly since those times. For instance, species that vanished 100, 500, or even 5,000 years ago
might have had ecological roles that no longer fit the modern landscape. Thus, the focus is on ecological
function rather than historical fidelity, as ecosystem needs have evolved.®

This approach is particularly pertinent in the case of ecosystems where large herbivores once shaped
vegetation dynamics but have since been absent due to human-induced extinctions. Reintroducing species
like the European bison (Bison bonasus), which once roamed large parts of Europe, serves to restore
grazing patterns that facilitate the growth of certain plant species, benefiting overall biodiversity. However,
ecological considerations must also account for changing habitat conditions, such as altered climate and
human activity, which may alter the suitability of these species in the long term.*

10.3 Biogeography and the Selection of Species

The process of selecting species for reintroduction should also consider biogeographical factors,
particularly the distribution of species across regions and the environmental conditions of the habitat. A
species’ historical range can provide important clues about where it might thrive once reintroduced. For
example, the bison’s historical range across Europe and Asia can inform where its reintroduction might be
most successful in terms of habitat suitability.> However, this approach requires critical evaluation since the
factors that led to a species’ historical distribution might no longer exist, and ecological changes may have
shifted suitable habitats. Thus, rather than seeking to recreate a historical ecosystem, scientists must look
at the bioregion and consider whether the species would have been able to thrive under current conditions,
even if it wasn'’t previously found in a particular area.®

10.4 Monitoring and Adjusting to New Realities

Effective monitoring is essential in any reintroduction effort to ensure that the species can adapt and

that the habitat is responding positively. In the Danube Delta area, for example, reintroduction efforts are
coupled with innovative monitoring methods, such as remote sensing and acoustic monitoring, to assess
the effectiveness of the reintroduction. This approach allows for tracking both large-scale vegetation
changes and the return of smaller, nocturnal, and elusive species. Such data is crucial for understanding
how species interact with the landscape and contribute to habitat recovery, providing a basis for ongoing
adjustments to management strategies.®”

In addition to technological methods, direct observations are also integral. For example, in the steppes,
where access is easier, scientists conduct on-site evaluations to observe how native grasses are advancing
after the removal of dyke systems. These observations help to assess how the ecosystem is recovering
and whether the reintroduced species are helping or hindering this process. Such monitoring is essential to
ensuring that rewilding efforts have a lasting, positive impact on both the ecosystem and biodiversity.
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10.5 Socio-Political Considerations and Local Involvement

The socio-political context of reintroduction projects plays a significant role in species selection. Land
ownership and the rights to land usage can complicate rewilding efforts. In Western Europe, much of the
land is privately owned, which can present challenges when negotiating rewilding agreements. In contrast,
much of Eastern Europe has a larger proportion of public land, which offers different opportunities and
challenges for conservation.® In both cases, securing rights for grazing and non-hunting is crucial for the
success of large herbivore reintroductions, as these species need to be able to roam freely in restored
habitats without facing human interference.

Furthermore, engaging local communities is a critical component of any successful rewilding initiative. The
support of local populations is necessary not only for logistical reasons, such as access to land, but also to
foster coexistence between reintroduced species and human activities. In Sweden’s Lapland, for instance,
rewilding efforts must consider indigenous rights and the cultural significance of certain species to local
communities.’® Local knowledge, combined with scientific research, can help balance ecological restoration
with the socio-economic needs of the people who live in and around these landscapes.
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11. Site Selection for Habitat Restoration
11.1 Ecological considerations in site selection

11.1.1 Abiotic Factors

Abiotic factors are often the first and most fundamental considerations in determining a site’s suitability
for habitat restoration. These are the non-living components of an ecosystem that directly influence the
potential for ecological recovery and long-term sustainability.

- Climate Conditions: Climate plays a key role in determining whether a habitat can support the target
species. Temperature, precipitation patterns, and seasonal variations affect the physiological pro-
cesses of both plants and animals. Understanding local climate trends and predicting future climate
scenarios is vital for selecting sites that will remain viable for restoration in the long term, particularly in
the context of climate change (Clewell & Aronson, 2006)".

- Soil and Water Quality: Soil composition, texture, and pH are essential in determining the types of
vegetation that a site can support, and by extension, the animals that rely on these plants. For aquatic
ecosystems, the quality of the water, including parameters like pH, dissolved oxygen levels, tempera-
ture, salinity, and nutrient content, is fundamental to the health of species such as fish, invertebrates,
and plant life. Restoration of habitats like wetlands or marine ecosystems requires addressing fac-
tors such as sediment contamination and nutrient loads that can either promote or hinder ecosystem
recovery (Young et al., 2019).

- Physical Disturbances: Disturbances, whether natural (e.g., storms, flooding, fire) or anthropogenic
(e.g., pollution, invasive species, habitat fragmentation), are significant factors in site selection. Dis-
turbed sites may be harder to restore and may require longer timeframes for recovery. Understanding
the history of disturbances at a potential restoration site helps in predicting how well ecosystems can
bounce back and how to address specific challenges like invasive species management or pollution
remediation (Society for Ecological Restoration, 2019)3.

11.1.2 Biotic Factors

Biotic factors relate to the living components of an ecosystem and their interactions. These include species
composition, food webs, habitat availability, and the relationships between different organisms within an
ecosystem.

- Existing Plant and Animal Communities: When selecting a site for restoration, it is critical to assess
the current biodiversity and the presence of native versus non-native species. Restoring habitats that
are already highly degraded and invaded by non-native species may require additional interventions,
such as eradication or control of invasive species, which can complicate and lengthen the restoration
process. On the other hand, sites with remnants of native vegetation and fauna may present fewer
challenges in terms of species introduction and management (Hughes et al., 2023)*.

- Habitat Connectivity: Ecological restoration is often aimed at improving or establishing connections
between fragmented ecosystems. Habitat connectivity is crucial for enabling species movement, sup-
porting genetic diversity, and maintaining ecological processes such as pollination and seed dispersal.
A site with strong connectivity to surrounding ecosystems is more likely to be a successful candidate
for restoration because it can facilitate ecological processes that promote resilience and recovery
(Young et al., 2019)2.

- Trophic Relationships and Species Interactions: Understanding the interactions between species
is crucial. Some restoration projects may aim to reinstate natural predator-prey dynamics or mutualis-
tic relationships (e.g., between pollinators and plants). The balance between different trophic levels—
such as producers, herbivores, carnivores, and decomposers—must be considered when selecting
a restoration site, as disruptions to these relationships can hinder recovery (Society for Ecological
Restoration, 2019)3.

11.1.3 Reference Models and Baselines

The use of reference models is one of the most powerful tools in guiding ecological restoration. A reference
model represents the structure, function, and composition of a healthy, minimally disturbed ecosystem,
providing a baseline to which restoration efforts can aspire.

- Shifting Baselines: The concept of shifting baselines—where ecosystems are perceived as degrad-
ed by modern standards but were once in a more natural state—challenges traditional notions of res-
toration. Practitioners must account for the fact that what is considered “undisturbed” or “natural” may
have already been influenced by human activity. As mentioned by the Society for Ecological Resto-
ration (SER), recognizing and adapting to shifting baselines is essential when using reference models.
In some cases, a site may never fully return to its pre-degradation state, but can still be restored to a
functioning ecosystem that provides valuable ecological services (Society for Ecological Restoration,
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2019)3.

- Historical and Cultural Baselines: Incorporating historical records, such as old maps, land surveys,
photographs, and even Indigenous knowledge, can offer insights into the state of ecosystems before
significant human impact. These sources of information, alongside ecological baselines, provide a
more nuanced understanding of the dynamics of past ecosystems and may help in selecting appropri-
ate restoration targets (Clewell & Aronson, 2006)'.

11.2 Socio-Economic Considerations in Site Selection

11.2.1 Land Use and Competing Interests

In regions where land use is already heavily contested, such as urban or agricultural landscapes, site
selection for habitat restoration must carefully navigate existing human activities. Landowners, government
agencies, and local communities must be engaged early in the process to identify mutually beneficial goals
and resolve potential conflicts (European Commission, 2024)°.

- Land Tenure and Ownership: Restoration projects are often affected by land ownership patterns,
whether the land is publicly or privately held. Legal and bureaucratic hurdles can delay or complicate
restoration efforts, particularly if the landowners are unwilling to cooperate. Clear communication,
legal agreements, and sometimes compensation may be necessary to ensure that the restoration
objectives align with landowner interests (European Commission, 2024)°.

- Stakeholder Engagement: Local communities and stakeholders often have valuable local ecological
knowledge that can improve restoration outcomes. Furthermore, by including local stakeholders in the
planning process, projects are more likely to gain social license and long-term support. For instance,
Indigenous practices may have shaped ecosystems in beneficial ways, such as through controlled
burns, grazing, or other sustainable land management practices. In such cases, involving Indigenous
communities in the restoration process not only helps preserve cultural heritage but can lead to more
effective ecological outcomes (Society for Ecological Restoration, 2019)3.

11.2.2 Economic Considerations

Restoration is often resource-intensive, requiring substantial investments in both the short and long term.
For large-scale projects, it is important to evaluate the cost-effectiveness and potential economic returns of
restoration.

- Cost of Restoration: Restoration efforts can vary in cost depending on the size and complexity of
the project. Costs include not only initial restoration efforts, such as planting, erosion control, or wa-
ter quality improvements, but also long-term monitoring, maintenance, and adaptive management to
ensure that the restoration is progressing successfully. Financial resources must be carefully allocated
to ensure that the project remains viable throughout its implementation phase (Clewell & Aronson,
2006)".

- Ecosystem Services: Restoring ecosystems can generate a wide range of benefits for society,
including improved water quality, carbon sequestration, flood control, and recreational opportunities.
These ecosystem services can contribute to both the local economy and public well-being. For exam-
ple, the restoration of wetlands can reduce flooding risks for nearby communities, while also providing
a habitat for biodiversity. These benefits can help justify the costs of restoration by highlighting the
long-term returns to society (Young et al., 2019)2.

11.3 Practical Considerations
11.3.1 Accessibility and Logistics

A restoration project’s success often depends on its accessibility. Remote locations may pose significant
logistical challenges, including transportation of equipment and personnel, as well as difficulties in
maintaining and monitoring the project over time (Hughes et al., 2023) [4].

- Access for Monitoring and Maintenance: Successful habitat restoration requires continuous moni-
toring to track ecological progress and make necessary adjustments. If a site is difficult to access, this
monitoring may become a challenge. Regular site visits are essential to detect early signs of failure
or threats (e.g., invasive species outbreaks or water quality issues) and to take corrective actions
promptly (Clewell & Aronson, 2006)'.

11.3.2 Sustainability and Long-Term Management
One of the key challenges of site selection is ensuring the sustainability of the restoration efforts.
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Restoration is a long-term commitment, and selecting a site with the potential for long-term management
and resilience is crucial. This includes factors such as the ability to maintain habitat quality, manage

disturbances, and adapt to changing environmental conditions (Society for Ecological Restoration, 2019)3.
Site selection is a complex, multi-disciplinary process that involves integrating ecological, socio-economic,

and practical considerations to ensure the success of habitat restoration efforts. A deep understanding of
both the ecological characteristics of the site and the socio-economic context is essential for identifying
locations where restoration can yield the greatest benefits. By combining scientific knowledge with
stakeholder input, restoration projects can be tailored to meet local needs while achieving broader
ecological goals. Ultimately, a successful restoration project requires careful planning, strategic decision-
making, and ongoing management to ensure that ecosystems recover and thrive in the face of evolving
environmental challenges.
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12. Education and Wilderness Exploration: Reconnecting People to Rewilding

Landscapes

In an era of environmental degradation and biodiversity loss, rewilding initiatives offer a promising pathway
toward restoring ecosystems and reestablishing ecological balance. The success of these efforts hinges
not only on the restoration of the natural world but also on a fundamental cultural shift in how humans
perceive and interact with nature. Education and wilderness exploration play a critical role in bridging the
gap between urban populations and the wilderness landscapes at the heart of rewilding projects. These
tools are essential for creating meaningful connections between people and ecosystems, fostering a sense
of environmental stewardship that supports both ecological recovery and societal transformation.

As we face unprecedented challenges in biodiversity loss and climate change, the Aichi Biodiversity Targets
advocate for the integration of biodiversity education and awareness into national policies. These efforts
aim to increase public support for conservation and restoration projects by fostering a more profound
societal connection to nature'. The role of education, particularly environmental education, is pivotal in
promoting an understanding of the complex relationships between humans and ecosystems. Reconnecting
people, especially younger generations, to the natural world can play a crucial role in the success of
rewilding initiatives, not only by restoring ecosystems but also by cultivating lasting cultural shifts that see
humans as part of the broader ecological tapestry, rather than separate from it.

Wilderness exploration is a powerful means of fostering such shifts. Recent research suggests that early
exposure to nature increases the likelihood of individuals adopting pro-environmental behaviors later

in life?. This is why educational programs, including summer camps and outdoor exploration initiatives,

are vital in promoting engagement with the natural world. By immersing youth in the wilderness, these
programs help them develop a deeper appreciation for biodiversity, the intricacies of ecosystems, and

the interconnectedness of life on Earth. The UN Decade on Ecosystem Restoration (2021-2030) further
emphasizes the role of youth empowerment in ecosystem restoration, encouraging the formation of local
#GenerationRestoration networks that connect young people to restoration activities and ensure their
continued involvement in conservation efforts®.

One of the most impactful ways to foster this sense of place and environmental stewardship is through
experiential education that integrates local traditions, ecological knowledge, and sustainable practices.

As noted in the Society for Ecological Restoration’s principles (2019), the integration of Traditional
Ecological Knowledge (TEK) and Local Ecological Knowledge (LEK) into restoration projects is crucial

for ensuring that the landscapes being rewilded are respected and understood by the communities that
depend on them*. TEK, passed down through generations of indigenous peoples, includes practices such
as prescribed burning or managing apex predators, which not only support biodiversity but also promote
resilience in ecosystems. For example, the reintroduction of species like the European wild bison and
wolves in European forests showcases how rewilding can be a tool for restoring both ecological balance
and cultural heritage, thereby strengthening the bond between people and the land they inhabit.

12.1 Linking Human-Nature Relationships to Rewilding Success

Rewilding is not just about ecological restoration; it is also about reconceptualizing the human-nature
relationship. Traditional ecological management practices often emphasized active human intervention,

but the philosophy of rewilding challenges this by proposing that ecosystems can thrive when allowed

to recover naturally. This idea aligns with the European Commission’s 2030 Biodiversity Strategy, which
supports rewilding efforts that empower nature to self-regulate, while also recognizing that human
stewardship is still essential for guiding these processes, particularly in urban or disturbed landscapes.® The
restoration of productive ecosystems—through initiatives like eco-restoration camps—can create economic
opportunities while fostering deeper connections between people and nature, particularly in marginalized or
disaster-affected areas.

A critical component of this reconnection is the sensory experience of nature, such as through food
produced from local, wild landscapes. By incorporating locally sourced, wild ingredients into educational
programs and community events, individuals can engage in the tangible process of harvesting, cooking,
and consuming foods directly from the land. This immersive experience deepens people’s understanding

of the ecosystem services that sustain them and underscores the importance of preserving natural habitats
to maintain these services. Such activities resonate deeply with communities, especially when they
experience firsthand the rewards of nature’s abundance. As noted in the context of TEK, these practices
help integrate cultural values of reciprocity and sustainability into ecological restoration.*

12.2 Integrating Education into Formal and Informal Systems

To truly shift societal attitudes toward rewilding and ecological restoration, educational frameworks must
evolve. The United Nations Decade on Ecosystem Restoration aims to embed ecosystem restoration
into formal education systems globally by 2030, with the goal of incorporating biodiversity into curricula
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across all levels of education. Collaborative initiatives such as those led by UNESCO and the Foundation
for Environmental Education (FEE) are already working on creating frameworks for teaching ecosystem
restoration that can be adapted to diverse contexts and cultures.® These efforts align with the European
Commission’s emphasis on integrating biodiversity education into school and professional training systems,
which will support the development of a green workforce and foster public awareness of restoration
projects.®

Moreover, incorporating wilderness exploration into educational curricula creates opportunities for students
to experience restoration firsthand, understand its significance, and contribute to the restoration process in
their communities. Integrating such experiences into local youth networks further enhances engagement,
providing opportunities for students to actively participate in restoration efforts and share their learning with
others. By giving young people the tools and knowledge they need, they can become agents of change
within their communities and advocates for rewilding projects.

12.3 A Shift Toward Coexistence: Rewilding as Stewardship

At its core, rewilding is about fostering a philosophy of coexistence rather than domination over nature.
This shift in mindset is essential not only for successful rewilding but for long-term ecological sustainability.
Education plays a critical role in instilling this new paradigm, where human well-being is inextricably linked
to the health of the natural world. As Henri Bergson and Ramakrishna have suggested, an emotional and
spiritual connection to nature—what Bergson calls “oceanic feeling”—forms the foundation for a deep
sense of responsibility toward the environment.58

This reconnection to nature, through both education and wilderness exploration, nurtures a stewardship
mentality that views humans not as separate from, but as integral to, the natural world. It fosters a culture
where restoration is not seen as a temporary fix but as a continuous, evolving process that requires active
participation from local communities, guided by adaptive management strategies that incorporate diverse
knowledge systems, including scientific research, LEK, and TEK.*

Ultimately, the success of rewilding landscapes hinges on our ability to shift cultural values and engage
people in meaningful ways. By promoting education, wilderness exploration, and an inclusive approach to
ecological restoration, we can create a future where rewilding not only restores ecosystems but also re-
establishes humanity’s harmonious relationship with the natural world.
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an overall goal of restoring all degraded ecosystems by 2050. It emphasizes the recovery of forests,
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- European Commission. The EU Biodiversity Strategy for 2030: Bringing Nature Back into Our Lives.
Brussels: European Commission, 2020. This document details the European Union’s strategy to
protect and restore biodiversity by 2030, with a focus on landscape restoration, protected areas, and
ecosystem services.

- European Commission. Common Agricultural Policy (CAP). Brussels: European Commission, 2023.
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- European Commission. EU Action Plan for the Circular Economy. Brussels: European Commission,
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ecosystem restoration, focusing on ecological processes, ecosystem services, and the importance of
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can improve project outcomes and increase resilience to changing environmental conditions.

13. Proposed Habitat Restoration Impact Assessment Framework

Evaluating the effectiveness of habitat restoration initiatives requires a clear, systematic approach that
integrates ecological, social, and governance considerations. After an in-depth review of existing literature
on habitat restoration principles, drawing inspiration from established tools such as the Society for
Ecological Restoration (SER) standards, we developed a tailored framework: the Habitat Restoration Case
Study Impact Assessment Framework : Evaluation Criteria and Scoring Table.

This framework is structured around a series of thematic pillars—ranging from restoration strategies and
socioeconomic integration to long-term monitoring and policy considerations—that capture the multifaceted
goals and realities of habitat restoration. Each thematic pillar is further broken down into specific indicators,
with clear evaluation questions that help assess the project’s depth, effectiveness, and sustainability.

A five-point scoring system (1-5) is proposed for each criterion, allowing restoration projects to be scored
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systematically against clearly defined expectations of performance. This scoring promotes a nuanced
understanding of where a project is thriving and where there are opportunities for adaptive management or
further capacity-building. Taken together, the criteria offer a holistic lens that reflects both the complexity of
ecological restoration and the practicalities of implementation.
By using this table as a guiding tool, practitioners, funders, and stakeholders can:

- Benchmark progress against international best practices,
Identify strengths and gaps across restoration goals,
Support transparent reporting and communication,

- Foster continuous improvement through adaptive management.
In short, the Habitat Restoration Impact Assessment Framework provides a practical and rigorous method
to evaluate restoration success across multiple dimensions—ecological, social, cultural, and economic—
and to drive long-term sustainability in restoration practice.

Tables 1-10 summarize the framework’s ten evaluation pillars and the key subjects in each: (1) ecosystem
restoration—strategies, techniques, long-term ecological goals; (2) challenges—systemic barriers, socio-
economic/financial constraints, forward-looking solutions; (3) climate resilience & socioeconomic benefits—
carbon sequestration, community/Indigenous engagement, biodiversity & pollinators/connectivity; (4)
monitoring—integrated frameworks, technological innovation, human-centered impact assessment; (5)
partnership development—collaborative governance & equity, cross-sector capacity building, adaptive
strategies & measurable impact; (6) policies & legal frameworks—policy alignment, regulatory barriers/
innovations, governance/rights/accountability; (7) funding & economic—financial mechanisms/market
innovations, community empowerment, long-term sustainability; (8) species selection—ecological fit &
functional roles, adaptive management/viability, socio-political support; (9) site selection—ecological
foundations, socio-economic dimensions, practical/strategic planning; (10) education—awareness
pathways, immersive experiences, rewilding mindsets and cultural shifts).

Table 1: Ecosystem Restoration

Criteria Main Subjects
Restoration Strategies and Ecological Restoration approaches (Active, Passive, Combined); Techniques
Goals (Rewilding, Natural Regeneration, Habitat Engineering); Long-term

ecological goals.

Climate Resilience and Socioeconomic | Climate adaptation and mitigation; Contribution to carbon
Integration sequestration (forest, wetland, peatland restoration); Socioeconomic
integration (livelihoods, community engagement).

Governance, Monitoring, and Long- Governance structures; Monitoring frameworks; Adaptive
Term Sustainability management; Long-term project viability; Institutional support.

Table 2: Challenges

Criteria Main Subjects

Systemic Barriers to Effective Restoration Fragmented landscapes; Invasive species; Policy inconsistencies;
Legal challenges.

Socio Economic and Financial Dimensions | Funding mechanisms; Economic incentives for restoration; Conflicts
with traditional land use (e.g., agriculture, livestock).

Forward-Looking Solutions and Long-Term | Policy innovations; Multi-stakeholder collaboration; Long-term funding
Viability models; Capacity-building strategies.

Table 3: Climate Resilience and Socioeconomic Benefits
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Criteria

Main Subjects

Climate Resilience and Carbon
Sequestration

Carbon sequestration projects (e.g., wetland, forest restoration);
Alignment with global climate goals (Paris Agreement, Bonn
Challenge).

Community Engagement and Indigenous
Stewardship

Local community involvement; Traditional Ecological Knowledge
(TEK); Land rights; Capacity-building for local communities.

Biodiversity Conservation and Pollinator
Protection

Pollinator habitat restoration; Agroforestry for biodiversity; Ecosystem
connectivity; Keystone species reintroduction.

Table 4: Monitoring

Criteria

Main Subjects

Integrated Monitoring Frameworks and
Tools

Baseline inventory; MRV systems; Biodiversity, ecosystem function,
and service indicators; Adaptive management.

Technological Innovation and Data
Ecosystems

Remote sensing (Landsat, Sentinel-2); Drones for aerial surveys; Al
and machine learning for ecological trends.

Human-Centered Monitoring and Impact
Assessment

Community-based monitoring; Citizen science; Socioeconomic impact
assessment (i.e., iNaturalist, Wildlife Insights).

Table 5: Partnership Development

Criteria

Main Subjects

Collaborative Governance and Equity

Multi-stakeholder partnerships; Inclusion of marginalized groups;
Shared ownership and decision-making.

Cross-Sectoral Integration and Capacity
Building

Integrating various sectors (agriculture, conservation, government);
Cross-sectoral training; Long-term capacity-building efforts.

Adaptive Strategies and Measurable
Impact

Flexible governance models; Monitoring and evaluation; Measurable
restoration outcomes.

Table 6: Policies and Legal Frameworks

Criteria

Main Subjects

Legal Infrastructure and Policy Alignment

Alignment with national and EU policies; Legal mechanisms for land
protection; Policy reforms supporting restoration.

Regulatory Barriers and Policy Innovations

Policy inconsistencies; Regulatory barriers (e.g., dam removal,
wetland rehabilitation); Legal innovations for landscape restoration.

Governance, Rights, and Long-Term
Accountability

Governance structures for restoration projects; Environmental rights;
Public participation and legal transparency.
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Table 7: Funding and Economic

Criteria

Main Subjects

Financial Mechanisms and Market
Innovations

Green bonds; Carbon credits; Impact investing; Payments for
Ecosystem Services (PES).

Socio-Economic Integration and
Community Empowerment

Community-driven funding; Economic incentives for local
communities; Sustainable income sources from restoration projects.

Policy, Technology, and Long-Term
Sustainability

Long-term financial strategies; Technology-driven funding solutions;
Sustainable business models for restoration.

Table 8: Species Selection

Criteria

Main Subjects

Ecological Fit and Functional Contributions

Selecting species that fit ecological roles (keystone species,
pollinators); Enhancing ecosystem processes (e.g., nutrient cycling,
seed dispersal).

Adaptive Management and Long-Term
Viability

Ensuring species survival in restored habitats; Ongoing monitoring
and adjustment of strategies; Ecosystem balance.

Socio-Political Engagement and Support
Systems

Engaging local communities in species selection; Public support for
reintroduction efforts; Legal and policy frameworks.

Table 9: Site Selection

Criteria

Main Subjects

Ecological Foundations for Restoration Site
Viability

Site assessment for ecological potential; Identifying key ecological
functions (e.g., connectivity, species habitat).

Socio-Economic Dimensions of Site
Selection

Landowner engagement; Community needs; Socioeconomic benefits
(e.g., tourism, agriculture).

Practical and Strategic Planning for Long-
Term Success

Long-term land use planning; Site maintenance and monitoring;
Integration with broader restoration networks.

Table 10:; Education

Criteria

Main Subjects

Educational Pathways to Ecological
Awareness

Environmental education programs; School curricula
integrating ecological restoration; Public outreach campaigns.

Immersive Wilderness Experiences and
Human-Nature Connection

Ecotourism; Wilderness exploration programs; Rewilding
experiences fostering human-nature relationships.
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Rewilding Mindsets: Shifting Cultural and Cultural transformation through rewilding; Shifting attitudes
Ecological Paradigms towards nature conservation; Supporting sustainable
behavior changes.

Indicative visualization of the proposed impact assessment framework. Each axis represents one
evaluation pillar (e.g., ecosystem restoration, challenges, benefits, monitoring, partnerships, policies and
legal frameworks, funding and economic aspects, species selection, site selection, and education). Scores
from 1-5 reflect the degree to which a project addresses each pillar, helping compare strengths, gaps, and
priorities across case studies or candidate sites.

Proposed Habitat Restoration Case Study Impact Assessment Framework: Evaluation Criteria and
Scoring Table

This framework consolidates lessons drawn from the literature review and the three case studies into

a practical tool for screening and comparing restoration initiatives. It is intended as a starting point for
project appraisal—guiding early scoping, supporting transparent decision-making, and informing adaptive
management. The table organizes criteria under thematic pillars (ecology, governance, finance, monitoring,
policy, species/site selection, and education) and pairs them with clear indicators and a 1-5 scoring scale.
Practitioners can use it to benchmark readiness, identify gaps, and prioritize actions, while funders and
authorities can align proposals with policy goals and long-term stewardship needs.

Impact assessment Evaluation Questions / | Score Comments / Justification
Indicators (1-5)

1. Ecosystem Restoration

1.a | Restoration Strategies | Are restoration

& Ecological Goals methods well-defined?
Are goals ecologically
relevant and

achievable?
1.b | Climate Resilience Does the project
& Socioeconomic promote climate
Integration resilience and
support community
livelihoods?
1.c | Governance, Is there a robust
Monitoring & Long- governance system
Term Sustainability and plan for long-term
sustainability and
monitoring?
2. Challenges
2.a | Systemic Barriers to Are policy, institutional,

Effective Restoration or administrative
barriers identified and
addressed?
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Governance & Equity

2.b | Socioeconomic and Are local economic

Financial Dimensions | realities and funding
limitations considered
in planning and
implementation?

2.c | Forward-Looking Are scalable solutions
Solutions & Viability in place for ongoing or

future restoration?

3. Climate Resilience
and Socioeconomic
Benefits

3.a | Climate Resilience & Does the project
Carbon Sequestration | actively support

carbon sequestration
and adaptation to
climate change?

3.b | Community Are Indigenous
Engagement rights respected and
& Indigenous communities engaged
Stewardship with capacity-building

support?

3.c | Biodiversity Are keystone/pollinator
Conservation & species protected?
Pollinator Protection Does the project

enhance ecological
connectivity?

4. Monitoring

4.a | Integrated Monitoring | Are clear objectives
Frameworks & Tools tracked with baselines,

indicators, and MRV
systems?

4.b | Technological Are technologies like
Innovation & Data drones, satellites, or
Ecosystems open data platforms

used for monitoring?

4.c | Human-Centered Are community
Monitoring & Impact observations or
Assessment socio-economic

data integrated into
monitoring?

5. Partnership
Development

5.a | Collaborative Are all stakeholders

equitably represented
in governance
structures and
decision-making?
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5.b | Cross-Sectoral Does the project
Integration & Capacity | integrate multiple
Building sectors (e.g.,

agriculture,
conservation)? Are
communities trained?

5.c | Adaptive Strategies & | Is adaptive
Measurable Impact management applied

with measurable
ecological or social
outcomes?

6. Policies and Legal
Frameworks

6.a | Legal Infrastructure & | Is the project aligned
Policy Alignment with existing national

or EU restoration
frameworks and
biodiversity strategies?

6.b | Regulatory Barriers & | Are legal or
Policy Innovations institutional

bottlenecks addressed
or innovatively
overcome?

6.c | Governance, Are long-term rights
Rights & Long-Term and accountability
Accountability mechanisms in place

(e.g., land tenure,
legal backing)?

7. Funding and Economic
Aspects

7.a | Financial Mechanisms | Are funding sources
& Market Innovations diverse, innovative

(e.g., PES, carbon
markets), and
sustainable?

7.b | Socio-Economic Does the project
Integration & empower communities
Community economically while
Empowerment promoting ecological

outcomes?

7.c Policy, Technology Are there tech/

& Long-Term policy systems

Sustainability ensuring long-
term sustainability
of funding and
governance?

8. Species Selection
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Cultural Paradigms

8.a | Ecological Fit Are selected
& Functional species ecologically
Contributions appropriate and

functionally relevant to
the ecosystem?

8.b | Adaptive Management | Is species
& Long-Term Viability | reintroduction

managed adaptively
and with a long-term
plan?

8.c | Socio-Political Is the species
Engagement & Support | selection publicly
Systems supported and

institutionally backed
(laws, funding, etc.)?

9. Site Selection

9.a | Ecological Foundations | Was site selection
for Site Viability based on sound

ecological criteria
(e.g., soil, hydrology,
landscape
connectivity)?

9.b Socio-Economic Are land ownership,
Dimensions of Site local livelihoods,
Selection and economic uses

factored into site
planning?

9.c | Practical & Strategic Does the site selection
Planning for Long-Term | support strategic
Success conservation goals

and offer logistical
feasibility?

10. | Education &

Wilderness Connection

10.a | Educational Pathways | Does the project
to Ecological include formal or
Awareness informal education

efforts?

10.b | Immersive Wilderness | Are there opportunities
Experiences for people to engage

with the landscape in
meaningful ways (e.g.,
guided tours, citizen
science)?

10.c | Rewilding Mindsets & | Does the project foster

a cultural shift toward
ecological thinking
and nature-connected
values?
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Score | Level of Fulfillment

1 Very Weak / Not Addressed

2 Weak / Minimal Consideration

3 Moderate / Partial Implementation

4 Strong / Well-Implemented

5 Very Strong / Fully Integrated & Effective

13. Conclusions

This report highlights that habitat restoration is both a scientific and a governance challenge: it is
ecologically urgent, socially relevant, and economically necessary, yet also constrained by financial
structures, long time horizons, and competing land uses. The review of literature and case studies shows
that restoration is not a linear process with a ready-made toolkit, but rather a continuous practice of
adaptation, negotiation, and learning. Success depends as much on governance frameworks, financing
models, and community engagement as it does on ecological design.
The case studies illustrate that effective restoration can take multiple forms: basin-scale interventions
that reconnect ecological processes, species-led recovery that reshapes ecosystems through keystone
dynamics, and land-use negotiation projects that align ecological goals with human livelihoods. What
unites them is the need for strong governance, long-term financial viability, and inclusive partnerships that
integrate local communities and transboundary cooperation.
From the synthesis of evidence, several overarching insights emerge:

- Restoration is most effective when ecological goals are coupled with socioeconomic benefits and

climate resilience.

Multi-stakeholder collaboration, inclusive governance, and community ownership are essential to sustain
restoration in the long term.

Annex 1: Case Study Overview: Danube Delta Restoration Project

Annex 2: Case Study Overview: The Lynx reintroduction in the iberian
highlands

Annex 2: Case Study Overview: Restoration and Conservation of El Hito
Lagoon
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About EC

EC Ma Ndryshe is a community-based organization, established in 2006, commit-
ted to sustainable development through an inclusive approach.

EC’s activism envisions a Kosovo where democratic governance is participatory,
transparent, and accountable, ensuring that institutions, communities, and stake-
holders work together towards sustainable development.

This vision promotes inclusive decision-making, stronger policies, and greater pub-
lic participation, ensuring that sustainability is an integral part of governance at both
local and national levels.

Through better institutional coordination, evidence-based policymaking, and citizen
engagement, EC’s work aims to bridge the gap between communities and institu-
tions, ensuring that good governance leads to tangible and lasting change.

Vision statement

“Empowering a resilient and inclusive Kosovo, where communities actively shape
sustainable, digitalized, and conscientious institutions.”

Mission statement

“EC Ma Ndryshe supports democratic governance and sustainable development in
Kosovo by fostering sustainable socioeconomic, cultural, and green growth through
digital education, environmental stewardship, community mobilization, advocacy for
participatory public decision-making, and the cultivation of strategic partnerships.”
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