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Incorporating Scientific Knowledge as an Ally in World
Restoration Flagships

1. Introduction: Partnering with Science for Global Restoration Wins

As part of the UN Decade on Ecosystem Restoration (2021-2030), World Restoration
flagships represent inspiring, scalable projects that demonstrate how collective action
can heal ecosystems and support livelihoods. These initiatives showcase multisectoral
collaboration and adaptive strategies to overcome challenges like land degradation,
biodiversity and ecosystem services loss and climate impacts. World Restoration
flagships represent 27 diverse efforts globally distributed (on December 2025 -
https://www.decadeonrestoration.org/world-restoration-flagships) like Africa's Great
Green Wall, which combats desertification through community-driven reforestation; the
Trinational Atlantic Forest Pact aiming to restore 1 million hectares across Argentina,
Brazil, and Paraguay; the Restoration Initiative, restoring over 310,000 hectares across
nine countries in Africa and Asia boosting local restoration economies.

Scientific knowledge acts as a supportive ally in large scale restoration initiatives,
complementing local wisdom and practical experience to enhance project effectiveness
and equity. This document enables participants to follow successful flagship examples
or develop new ones, whether in tropical forests, drylands or coral reefs. By teaming up
with science, such efforts can contribute to the ambitious goal of restoring 350 million
hectares by 2030, creating lasting impacts for people and nature. The following sections
explore how this partnership can be applied effectively.

2. Core Principles: Teaming Up with Science Basics

Successful restoration initiatives thrive on foundational principles that integrate
scientific knowledge as a supportive ally, enhancing local efforts with evidence-based
insights. These principles draw from established ecological and governance
frameworks, emphasizing collaboration, adaptation, and equity to ensure projects are
resilient and inclusive. By aligning science with community knowledge and practices,
World Restoration Flagships can address diverse contexts while contributing to broader
restoration goals and maximize benefits sharing.

Inclusive Collaboration: Effective large-scale restoration initiatives rely on diverse
teams involving local communities, non-governmental organizations (NGOs),
governments, and experts to foster shared governance. Scientific knowledge, as an ally,
enhances this collaboration by providing tools and techniques not only to quantify
crucial ecosystem processes - such as plant recruitment, pollination and pest control for
agriculture, or flood control in wetlands - and plan effective interventions, but also to
identify potential bottlenecks and barriers for restoration success. This scientific support
i1s essential to strategically design restoration efforts and to allow that benefits are
distributed among different stakeholders (Pascual et al., 2017). For example, the
Trinational Atlantic Forest Pact initiative has blended scientific knowledge with
community input to organize regional representatives, identify and overcome technical
and policy barriers, and build trust among its members to foster restoration initiatives
throughout the South American Atlantic Forest (Pinto et al., 2014; Chazdon et al.,
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2022). Such partnerships amplify collective strengths, turning isolated actions into
coordinated successes.

Equity as a Shared Goal: Prioritizing fair outcomes is a cornerstone, where science
helps map potential trade-offs - such as balancing human activities and needs (i.e., land
for production, job creation, leisure) with wildlife habitat protection and demands - and
promotes justice in resource allocation (Pascual et al., 2017). This includes co-
producing knowledge with indigenous and local communities, by understanding their
needs and addressing new technical and scientific questions that value diverse systems
(e.g., traditional ecological knowledge) and needs (Igari et al., 2024). This approach is
essential to ensure restoration benefits all voices. For instance, the Great Green Wall
initiative has prioritized equity by ensuring job creation and opportunities for vulnerable
groups, especially for women and youth, and by integrating traditional pastoralist
practices with scientific agroforestry, ensuring that restoration benefits are shared
broadly across local populations (UNCCD, 2020). Similarly, in the Trinational Atlantic
Forest Pact, equitable governance has ensured that restoration benefits, including
improved water access and economic opportunities, reach underserved groups through
inclusive planning (Tambosi et al., 2025). This approach fosters social cohesion,
making flagships models for sustainable development that benefit both people and
nature.

Local Adaptation and Resilience: Adapting global scientific insights to specific site’s
conditions is essential for long-term viability. Science acts as an ally here by offering
tools to evaluate local conditions - like soil health, native species suitability, ecosystem
functioning, and its recovery capacity - and potential successful management
alternatives, essential for projects to adapt interventions accordingly (Holl & Aide,
2011). This principle must rely on knowledge exchange strategies that respect cultural,
socioeconomic and biophysical variations and incorporates local and regional demands,
reducing implementation risk. In arid regions, for instance, the Great Green Wall has
integrated agroforestry science with traditional pastoralist practices to create drought-
resilient landscapes, supporting sustainable livelihoods across the Sahel (UNCCD,
2020). Adaptation ensures that restoration not only restores ecosystems but also builds
resilience against future challenges like changing weather patterns.

To apply these principles practically, consider the following checklist:
Engage diverse stakeholders from the outset to gather varied perspectives.

Utilize accessible tools to establish baselines (for benefits such as ecosystem services
and biodiversity)

Customize strategies: Recognize that approaches effective in one ecosystem may
require adjustments for another to address local and regional demands and
environmental conditions.

These core principles provide a flexible framework for incorporating science, setting the
stage for actionable steps in the next section.
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3. Practical Steps: Working with Science Hands-On

Building on the core principles, these practical steps provide a structured approach to
incorporating scientific knowledge as a supportive ally in restoration flagships. The
process emphasizes flexibility, allowing adaptation to various scales and contexts, from
community-led initiatives to larger collaborative efforts. Each step integrates evidence-
based tools with local practices, drawing from successful models to enhance outcomes
under the UN Decade on Ecosystem Restoration framework.

Step 1: Plan Together (Knowledge Exchange and co-production)

The planning phase establishes a strong foundation by fostering knowledge exchange
among stakeholders, ensuring that scientific insights align with local priorities. Projects
benefit from assembling diverse teams composed by heterogeneous stakeholders groups
such as community members, NGOs, technical experts, and indigenous and local
representatives. These groups will contribute to map sites, define goals, and identify
desired ecosystem services (e.g. soil stabilization or biodiversity enhancement) and
valuing multiple knowledge systems for inclusive outcomes (Chazdon et al., 2022;
Pascual et al., 2017). This approach will facilitate open dialogues early, adapting global
evidence to local biophysical and cultural contexts to build consensus and reduce
potential conflicts. Practical actions include conducting participatory site assessments -
through in site field campaigns, in person meeting or digital tools and citizen science -
documenting initial conditions (i.e. vegetation cover or water quality and quantity) and
local demands. This step sets the stage for informed decision-making, promoting
inclusive governance from the outset.

Scientific knowledge transfer serves as an ally by offering technical training, accessible
resources, such as satellite imagery and diagnostics protocols to create baselines without
requiring advanced expertise (Brancalion et al., 2013, Melo et al., 2013). For instance,
in the Trinational Atlantic Forest Pact, multisectoral working groups have exchanged
knowledge to prioritize restoration targets and strategic tasks, blending scientific data
on habitat connectivity with community needs for equitable land use (Tambosi et al.,
2025). Also, in the Great Green Wall's approach regional planning integrates
agroforestry science with traditional land management to address desertification across
multiple countries.

Step 2: Choose and Test Actions

Once planning is complete, selecting and testing interventions allows scientific
knowledge to guide choices while allowing for systematic and replicable
experimentation. Science can help focus on evidence-informed techniques, such as
native species planting, adapted to site-specific needs - options like drought-resistant
varieties or soil amendments - to maximize resilience. Essential adjustments for gaining
scale can be obtained by implementing strategically and scientifically oriented small-
scale pilots to test feasibility and gather feedback. Based on pilots projects’ outcomes it
is possible to refine approaches, optimizing actions and minimizing risks like resource
overuse or large-scale failures. In Brazil, decentralized models have used scientific
assessments to select interventions that balance ecological restoration with
socioeconomic benefits, such as agroforestry systems that support livelihoods (Souza et

4



Y mmm (o
e RESTORATION \

al., 2016; Shennan-Farpon et al., 2022) and seed collection networks that allow efficient
and low cost restoration while improving local families income (Schmidit et al., 2019;
Padovezzi et al., 2024). For aquatic contexts, coral reef projects like those on the Great
Barrier Reef demonstrate how science contributes to identifying tolerant or more
resistant species for reintroduction, tested through community-monitored trials to
improve survival rates (The Nature Conservancy Australia., 2024). It’s essential to
prioritize tests with low-cost, scalable methods, ensuring actions promote equity by
considering trade-offs, such as job opportunities versus habitat preservation. This
testing phase encourages iterative learning, where initial results inform adjustments,
fostering adaptive management that strengthens flagship potential.

Step 3: Monitor and Grow

Monitoring provides ongoing insights to track progress and enable scaling, with
scientific knowledge acting as an ally for interpreting data and celebrating milestones.
Establishing simple metrics as surrogates for key ecological processes - such as
vegetation cover, species richness, biomass - or restoration benefits - jobs created,
increase in crops or water yield - are essential to identify barriers for restoration success
and report outcomes (e.g. Chaves et al., 2015). Regular reviews allow for adaptations of
operational activities, such as adjusting planting strategies based on observed trends,
while sharing results among restoration practitioners build partnerships and foster
successful restoration actions. The transparent and public dissemination of these
monitoring results is crucial for accountability, sharing successes, learning from
challenges, and attracting broader support. The Atlantic Forest Restoration Pact
exemplifies this through its monitoring protocols built collectively, which combine on-
ground observations to measure restoration progress, socioeconomic and governance
aspects (Viani et al., 2013; Viani et al., 2017) and recent developments are based on
remote sensing techniques to allow gaining scale in restoration monitoring, essential for
large scale programs (Albuquerque et al., 2024). In large-scale restoration programs
satellite-based modelling and tracking can be an important tool to help scale efforts by
quantifying potential tree survival (e.g. Bastin et al., 2019) and monitoring restoration
persistence (Piffer et al., 2022). For aquatic contexts the Great Barrier Reef's diver-led
citizen science surveys highlight how accessible monitoring turns data into actionable
stories, attracting further support (Done et al., 2017; Schléppy et al., 2017). The tip is to
integrate social metrics alongside ecological ones, addressing gaps through
collaborative knowledge exchange to sustain momentum. As projects grow, the
strategic communication of documented successes and lessons learned via reports,
digital platforms, and public outreach is instrumental. This not only elevates local
efforts to flagship status, contributing to global restoration networks, but also
demonstrates impact, builds public trust, and is key to mobilizing additional resources
and political will for scaling up restoration actions, including optimizing and validating
the monitoring processes (Viani et al., 2018; Massi et al., 2022).

To support implementation, the following worksheet offers a structured template:

Planning: List key stakeholders, initial site conditions and desired outcomes (e.g.,
"Ecosystem services targeted: biodiversity and water infiltration").
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Actions: Describe pilot interventions and rationale (e.g., Test native planting schemes to
evaluate relationships between species diversity and ecosystem functioning).

Monitoring: Define metrics and tools (e.g., evaluate species richness and diversity and
water retention/infiltration through time).

These steps form a cyclical process, where lessons from monitoring feed back into
planning, ensuring continuous improvement.

4. Examples to Inspire World Restoration Flagships

Restoration flagships offer tangible models of success, where scientific knowledge acts
as a supportive ally to enhance community-driven efforts and achieve scalable impacts.
These examples span diverse ecosystems - terrestrial, aquatic, and urban - illustrating
how principles of collaboration, adaptation, and equity can be applied. Each case
highlights key strategies, drawing from both regional initiatives and global programs, to
inspire projects under the UN Decade on Ecosystem Restoration.

Great Green Wall (Africa): This ambitious initiative across 11 Sahelian countries aims
to restore 100 million hectares of degraded land by 2030, combating desertification
through a mosaic of trees, crops, and grasslands. Scientific knowledge allies by
providing agroforestry data integrated with local pastoralist practices for sustainable
livelihoods (UNCCD, 2020). Collaboration among governments, NGOs, and
communities has scaled efforts, with equity ensured through job creation for women and
youth. Takeaways include starting with community-led pilots to build resilience adopt
adaptive adjustments, demonstrating how science can help amplify regional goals
without overshadowing traditional knowledge.

Shellfish Reef Building Program (Australia): As a flagship for marine ecosystems, this
project focuses on rebuilding Australia's lost shellfish reefs across 13 locations in
southern Australia, which were functionally extinct due to historical harvesting and
pollution (The Nature Conservancy Australia, 2024). Interventions involve constructing
new reefs using rock and recycled shells, and then seeding them with native oysters and
mussels. Science supports this as an ally through Restoration Suitability Modelling for
optimal site selection and a comprehensive Monitoring, Evaluation, and Reporting
Framework. This framework tracks both ecological outcomes (e.g., increased species
richness in 79% of sites, higher fish biomass) and socioeconomic benefits (e.g., 425
jobs created). Diverse stakeholders, including First Nations groups, local communities,
volunteers (over 5,200 participants), and recreational fishers, collaborate to balance
ecological recovery with regional economic stimulus and coastal protection. Key
lessons: Employ citizen science initiatives and community-based monitoring for
ongoing data collection, and use emerging technologies like remote underwater drones
and 360-degree video for communication, showing the value of adaptive management
and transparent reporting in dynamic marine environments.

Trinational Atlantic Forest Pact (Brazil, Argentina and Paraguay): This flagship
exemplifies how science allies with a robust, multi-stakeholder governance structure to
achieve large-scale restoration across borders. The Atlantic Forest Restoration Pact, one
of the organizations in the Trinational Pact with more than 300 members, is organized
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into a Coordination Council, an Executive Secretariat elected by its members, and
several Working Groups (public policies, knowledge, communication, and financial
mechanisms), alongside regional units. The regional units are composed of partner
institutions with local legitimacy and action, aligned with the movement's strategies.
They play a vital role in identifying local barriers and opportunities, bringing these
issues to the highest level of the Coordination Council, ensuring that the real demands
of local actors are incorporated and that obstacles to scaling up are overcome. The
working groups are essential for the development and planning of activities, and any
signatory can voluntarily participate. These groups advise the Coordination Council and
the Executive Secretariat in decision-making and scientifically address key themes in
the restoration process. This decentralized, inclusive framework (Brancalion et al.,
2013; Pinto et al., 2014; Chazdon et al., 2022) is designed to coordinate efforts, promote
capacity building among local actors, and implement restoration actions that deliver
multiple benefits. These benefits include enhancing biodiversity, improving water
quality and supply, increasing carbon sequestration, and generating local livelihoods
through sustainable practices (Tambosi et al., 2025). Science supports this by
contributing to knowledge transfer, developing ecological models, monitoring
protocols, guiding equitable service allocation, identify and overcome policy and
economic barriers through participating in new policies design and economic
mechanisms for restoration funding. Takeaways: The Pact's success underscores the
importance of strong, multi-actor governance structures and continuous capacity
building for adaptive management and regional scaling.

These are few examples to demonstrate versatile pathways, adaptable to local contexts,
where science enhances rather than dictates outcomes.

5. Conclusion: Pathways Forward with Science as Ally

Restoration flagships represent powerful opportunities to heal ecosystems and foster
equitable development, with scientific knowledge serving as a supportive ally to
enhance these efforts. Throughout these documents, core principles of inclusive
collaboration, local adaptation, and equity have been outlined, alongside practical steps
for planning, testing, and monitoring. Learning from diverse examples of large scale
initiatives, including World Restoration Flagships demonstrates how science can be
integrated and with community practices to address challenges of large scale restoration.
These examples extend beyond specific contexts, offering adaptable strategies for
terrestrial, aquatic, and urban initiatives under the UN Decade on Ecosystem
Restoration, while respecting local wisdom and reducing risks through iterative
learning. Ultimately, such partnerships amplify the potential for global impact,
contributing to the restoration of 350 million hectares by 2030 and aligning with UN
Decade indicators for equitable progress tracking and inclusive knowledge co-
production.

To advance these efforts, initial actions might include forming stakeholder teams or
conducting baseline assessments and sharing progress through networks to inspire
replication. By embracing science as an ally, restoration initiatives can create enduring
legacies of resilience and equity for ecosystems and communities worldwide,
converting restoration initiatives in potential World Restoration Flagships.
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