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RE -NEW OP IN ION ART ICLE

Collaboration for social-ecological restoration:
reflections from literature and practice
Tessa D. Toumbourou1,2 , Bondan Winarno3, Tri W. Yuwati3, Sri Lestari3,4, Dony Rachmanadi3,
Kushartati Budiningsih5, Niken Sakuntaladewi3, Nafila I. Idrus6, Samantha P. P. Grover7,
Sarah Treby7 , Andrea Rawluk1

Collaboration is critical for engaging stakeholders and integrating diverse knowledges in social-ecological restoration. Yet,
despite the recognized benefits, ecosystem restoration has often not been collaborative across social and ecological disciplines
or across different stakeholder scales. Drawing on relevant literature and practice-based knowledge derived from our respec-
tive experiences working on the restoration of Indonesia’s tropical peatlands, we emphasize the need for equitable task distri-
bution; mutually beneficial, trust-based relationships; inclusive and safe collaborative environments; scrutinizing and
redressing power inequalities; establishing a shared understanding of, and vision for, social-ecological contexts targeted for res-
toration; meeting on-site and engaging with place-based knowledge; and centering Indigenous and local knowledge. Putting in
place these interconnected elements can contribute to a more integrated, equitable, adapted, sustained, and impactful collabo-
ration for social-ecological restoration.

Key words: collaborative partnerships, interdisciplinary research, participation, shared vision, social-ecological restoration,
stakeholder engagement, tropical peatland restoration

Implications for Practice

• We propose key elements for building collaboration
focused on planning and enacting social-ecological
restoration.

• These elements offer guidance for ways of working
together to set in place a robust, equitable, and respectful
collaboration that is better able to make sense of and inte-
grate the complexity of a social-ecological system,
including Indigenous and local knowledge, aspirations,
and expectations.

• We provide tangible examples from our practices to dem-
onstrate the application of these elements, though these
are not exhaustive.

• The elements offer ways of working together that are
challenging and time-consuming, but that promote more
integrative, locally supported social-ecological restora-
tion with lasting, broad-reaching impacts.

Collaboration to Plan and Enact Social-Ecological
Restoration

Collaboration is crucial for engaging stakeholders and integrat-
ing diverse knowledges in social-ecological restoration, leading
to more holistic outcomes that efficiently address complex,
interconnected issues within growing budgetary constraints
(McIntyre & Schultz 2020). The International Principles and
Standards for the Practice of Ecological Restoration emphasize
the importance of collaboration with local communities, Indige-
nous groups, nonprofits, and citizen scientists to achieve

equitable and sustained restoration outcomes and to enhance
community engagement and investment in restoration (Gann
et al. 2019). Despite these recognized benefits, ecological resto-
ration has often lacked collaboration (Jellinek et al. 2019).
Although research on collaborative governance of natural
resources and social-ecological systems (SES) is expanding
(Carr Kelman et al. 2023), studies outlining the key elements
of collaboration to plan and enact social-ecological restoration
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are limited. Addressing this gap supports restoration in complex
social-ecological contexts.

Adopting a SES perspective is increasingly valued for informing
social-ecological restoration planning, processes, and outcomes
(Krievins et al. 2018; Fischer et al. 2021). An SES perspective iden-
tifies the interconnected parts of a system targeted for restoration,
and the multiple forms of knowledge to be integrated to plan
and enact restoration, requiring transdisciplinary collaboration
(Nkhata et al. 2008). This requires acknowledging and integrating
contributions from diverse disciplines and stakeholders to enhance
understanding of the complex dynamics in a SES, and centering
local livelihoods and cultural values to achieve holistic outcomes
(Cockburn et al. 2020; Fischer et al. 2021; Elias et al. 2022).

This opinion paper explores building collaboration in social-
ecological restoration, with a particular focus on planning for
restoration, as getting this right sets a crucial foundation
for the action and outcomes that follow. We draw on our
experience in an interdisciplinary group of Indonesian and
Australian researchers and practitioners from across the ecolog-
ical and social sciences who have been working on a large peat-
land restoration project in Indonesia. We observe a need for
more transparent and critical discussion around collaboration
specific to social-ecological restoration, given the limited exist-
ing scholarship. We ask:What are key elements of collaboration
to plan and enact social-ecological restoration?

We worked together to develop a shared vision and principles
for peatland restoration in Central Kalimantan, Indonesia, through
an iterative, phased process (Toumbourou et al. 2024a, 2024b).
The seven elements of collaborationwe propose in this opinion arti-
cle (see Fig. 1) integrate insights from our practice-based knowl-
edge (Weber et al. 2014), supplemented by a critical synthesis of
SES, restoration, and collaboration literature for this new context
of collaboration in restoration.

As represented in Figure 1, four collaboration elements focus
both inwardly on the makeup, structure, practices, and ways of
working with each other (foundational elements) and three focus
outwardly on a collaboration’s process to achieve outcomes
(process elements). While foundational elements are crucial
early on, all elements are cyclical—not strictly sequential. All
elements lead toward the development of a shared vision, the
basis of comprehensive and integrated restoration action plans.

Foundation Elements

Balance Structure, Equity, and Adaptability

Effective collaboration requires balancing openness to new
ideas with establishing structure to guide progress and ensure
equitable divisions of labor. Collaboration initiators must make
early decisions, starting with selecting initial collaborators who
share a common agenda and provide a structure (or focus) for
discussions—as starting with a completely blank canvas can
be inefficient (e.g. Box 1). Initiators must remain attuned to
group needs and dynamics and take a flexible, inclusive
approach that actively engages all collaborators (and stake-
holders) in planning—integrating their ideas and ensuring they
have a stake in the outcomes (Cundill et al. 2019; Gunasekara

2020; Carr Kelman et al. 2023). Knowledge gaps must be
addressed, such as by bringing in new collaborators or
expertise—scientific, Indigenous, local, or other—to deepen
understanding (Carr Kelman et al. 2023). Clear communication
about expectations, time commitments, data sharing, knowl-
edge, and resources fosters trust and fairness. Equitable distribu-
tion of labor and funding is crucial (Cundill et al. 2019), and all
contributions should be acknowledged, such as through author-
ship order in publications. Institutional support, including fund-
ing and time allocation, is crucial to enable participants to
contribute meaningfully over the extended periods required in
collaboration for social-ecological restoration.

Foster Trust and Inclusivity Through Safe Spaces for Interaction

Trust is essential for collaboration, requiring spending extended
time together and intensive, ongoing communication (virtual
and in-person) and safe spaces to share ideas and build relation-
ships (McIntyre & Schultz 2020; Diver et al. 2024). Online col-
laboration can supplement face-to-face interactions (see Box 2).
Crucial to establishing trust is coming with mutual respect,
working together in a good relationship, and valuing the knowl-
edge and contributions of all collaborators (Kanngieser
et al. 2024). This demands humility, openness to diverse world-
views, and a willingness to consider and incorporate collabora-
tors’ ideas even when they challenge our own (Haeffner
et al. 2022; Kanngieser et al. 2024). These relationships and
environments allow collaborators to clarify disciplinary
assumptions and hear and properly understand each other’s
perspectives—even where ideas are articulated differently
(Gunasekara 2020). Building iterative stages for reflexivity
and adaption—through safe spaces that allow thinking to
change, adapt, and grow—is crucial for new knowledge to build
(Iwanaga et al. 2021). Regular reflection on what is and what is
not working within the collaboration and the restoration
approach—including balancing the multidimensional trade-offs
between various ecosystem services and ensuring the well-being
of the most marginalized social groups (Cavender-Bares
et al. 2015; Lu et al. 2021).

Co-created ground rules and principles are essential to codify
shared values, principles, and mechanisms or means of interac-
tion and problem resolution, and fostering “systems-based trust”
(Stern & Coleman 2019). These should cover safe and inclusive
dialogue, dispute resolution, and managing changes like staff
turnover. Engaging an independent facilitator to co-develop
these rules of engagement could help resolve power imbalances
(Cundill et al. 2019). These principles establish a foundation for
equitable, adaptive, and trust-filled collaboration.

Scrutinize and Redress Power Inequalities

Explicitly recognizing and addressing the breadth of inequalities
that are present in a collaboration is a critical step to creating an
inclusive, equitable space. Within any group of collaborators,
uneven power structures and dynamics will exist. Power shapes
interdisciplinary collaborations in various ways, from problem
framing and collaborator selection to the roles assigned,
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proposed solutions, the pace of the work, and who receives rec-
ognition for the outcomes (Gunasekara 2020). Open calls for
collaborators, rather than relying on already familiar or estab-
lished networks, may facilitate more equitable access to partici-
pation in collaborations.

Redressing power inequalities requires recognition of power
disparities—understanding who holds power, how it is exercised,
and when it needs to be confronted—and establishing authentic
power sharing to ensure all participants have equal influence over
discussions, decisions, and outcomes (Wall et al. 2022). Redressing
power in collaboration may involve redistributing resources (such as
the example we offer in Box 3), likemaking information available in
local languages and culturally appropriate formats beyond the nar-
row limits (and paywalls) of academic journals. Non-traditional
information distributionmethods, such as local radio or socialmedia,
may be more appropriate to reach diverse local communities.

Engage Stakeholders Across Scale and Diverse Groups—
Including Indigenous and Local Communities

To ensure restoration’s long-term success, it is crucial to partner
with a diverse array of stakeholders to support efforts across vari-
ous scales. Drawing on the work of Gray (1989) and more recent
work on collaboration protocols (Kanngieser et al. 2024), we define
collaborators as those actively engaged in reciprocal exchanges of
knowledge, ideas, and resources to work toward shared future sce-
narios for context-appropriate restoration. Collaborators differ from
stakeholders who operate at various levels, ranging from national
policymakers to Indigenous and local communities dependent on
landscapes identified for restoration (Mansourian 2021). Collabo-
rators must foster meaningful partnerships with interested or
impacted stakeholder groups to ensure restoration is locally appro-
priate and provides mutual benefit in ways that align with diverse
Indigenous and local people’s preferences and priorities—crucial

Figure 1. Elements of collaboration to support social-ecological restoration.
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to support restoration implementation and success in the longer
term. In Box 4 we outline a way that collaborations can meaning-
fully engage local communities throughout the process of design-
ing and implementing restoration.

Identifying local stakeholders involves understanding land
and resource tenure arrangements and different social groups’
land use patterns (Elias et al. 2022). To ensure lasting impact,
it is crucial to integrate restoration goals into government poli-
cies and plans. Civil society organizations can help identify
and engage reform-minded local, regional, and national govern-
ment actors to embed restoration outcomes into policy for
broader, long-term impact (Poli et al. 2024).

Process Elements

Center the Knowledges of Local and Indigenous Women
and Men

Integrating Indigenous and local knowledge (ILK) is crucial for
effective social-ecological restoration and landscape manage-
ment. ILK can inform site and species selection, historical eco-
systems and management insight, and invasive species
management and support post-restoration monitoring and land-
scape management (Uprety et al. 2012; Reyes-García
et al. 2019). While situated in specific time and contexts, LIK
changes, as do communities and landscapes (Berkes 2012),
and varies across gender, age, and wealth (Elias 2018). Actively
involving Indigenous and local women and men across genera-
tions ensures diverse knowledges and priorities are included and
build long-term restoration support.

Successful collaborative restoration in cross-cultural contexts
has employed a “two-ways” approach, combining western sci-
ence with Indigenous land management knowledge and prac-
tices (Dickson-Hoyle et al. 2022). Doing so requires deep
listening, reciprocity, and respect for Indigenous rights and live-
lihoods, and authentic power sharing (Robinson et al. 2021;
Diver et al. 2024). Structures for engagement with ILK could
involve respected local traditional forums, community councils,
or tribal meetings. Rather than top-down knowledge exchange,
collaboration should embrace familiar ILK-sharing practices

Box 1 Example: balancing initial structure with
collaborative flexibility.

In our collaboration, the collaboration initiators (authors
1 and 11) proposed a methodology (combining the Delphi
method with focus group discussions) for eliciting opin-
ion from geographically dispersed researchers and other
stakeholders to develop a shared vision for restoration of
degraded tropical peatlands in Central Kalimantan,
Indonesia. We conducted discussions and training to
explain the methodology, ensuring our collaborators fully
understood it to allow their active involvement and
informed feedback for improvement. We found that some
early guidance—such as by proposing a broad initial
approach, alongside a detailed explanation—was essen-
tial for ensuring all participants understood and could
adapt or challenge concepts. Without an initial structure,
collaborations risk stagnating and losing momentum or
missing opportunities to draw on the expertise of collabo-
rators in ways most generative.

Box 2 Example: augmenting meetings with
asynchronous tools for collaboration.

Face-to-face settings using roundtable formats that give
everyone the opportunity to contribute help ensure all
voices are heard and build familiarity, mutual trust, and
respect—and thus are crucial for strong collaborations.
However, where collaborators are geographically dis-
persed, face-to-face meetings can be costly and carbon-
intensive. These could be augmented with regular online
meetings and the use of asynchronous tools, such as
shared Google Docs for text generation, Miroboard to cre-
ate visual representations and brainstorming, and polling
tools (such as Mentimetre or Slido.com) to quickly cap-
ture reactions, questions, or specific input on ideas shared
to support thinking and new knowledge generation.
Allowing some respondent anonymity may also help mit-
igate power dynamics and better capture marginalized
perspectives (Fletcher & Marchildon 2014).

Asynchronous tools also help to build in iteration and
reflexivity, giving collaborators time to grapple with new
ideas and to reflexively interrogate and transcend their own
disciplines and assumptions (Iwanaga et al. 2021). Addition-
ally, they may help prevent collaboration from stalling
where conflicting views arise, as can occur during real-time
discussions. However, online tools may not always be
suitable. To better accommodate the diverse socio-cultural
contexts of collaborators, hybrid approaches that combine
in-person and online participation could be adopted (see
Sheedy 2022 for suggestions).

Box 3 Example: challenging assumptions about
who holds expertise and where it
should flow.

One way our research-for-development project sought to
shift power imbalances was by reallocating funding to bring
Indonesian scholars to Australia for in-person discussion
and to attend conferences and training. This revised the ini-
tial project design and budget allocation, where only
Australian scholars were to visit Indonesia—challenging
the notion of expertise flowing only one way from the global
north to the south. Author two noted this experience deep-
ened his understanding of diverse disciplinary approaches
to problem-solving that could then be applied in practice.
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like storytelling or informal discussions. On-site discussions
(see Box 5), foster a shared understanding through place-based
approaches that center on ILK.

Establish a Shared Understanding of the Social-Ecological
Context

To fully understand all parts of a common problem—a
social-ecological context targeted for restoration—
collaborations must develop a shared understanding of all

social and environmental dimensions (Rawluk et al. 2022).
This ensures that restoration approaches and plans are tai-
lored to local conditions, enhancing restoration planning
and budgeting (Toumbourou et al. 2024a). Creating this
requires that all collaborators comprehend a system’s nested,
interrelated dynamics and interactions and that the right
people—representing a diversity of disciplinary backgrounds
and knowledges—are involved (Preiser et al. 2018; Reyes-
García et al. 2019). A shared understanding of key terms
and concepts is also essential to ensure all collaborators can
engage with, integrate, or interrogate them (Gunasekara
2020; Cundill et al. 2019). We caution against consensus as
a universal goal for a shared understanding, as it may over-
simplify complex differences and silence diverse perspec-
tives (Yates-Doerr 2019). Rather, contrasts and tensions can
lead to deeper insights and the creation of new knowledge.
For example, using a boundary object—like a visual and tex-
tual representation—can elicit diverse, nuanced perspectives
that enrich shared understandings of the social-ecological
context (see Box 6).

Understanding historical disturbances and social-political
drivers of ecosystem changes can help to support a shared
understanding of a social-ecological system, including how
differently positioned people have adapted their livelihoods
in response (Choi 2007). This supports the development of
realistic, resilience-oriented future scenarios that account
for social and ecological realities (Choi 2007; Osborne
et al. 2021).

Develop a Shared Vision for Restoration

A shared vision can help a collaboration identify their common
interests, priorities, and alignments, and clarify the desired
future scenario they are working toward (van der Helm 2009).

Box 4 Example: form a community advisory group
to bridge between collaborators and
communities.

Community advisory groups (CAGs)—also called citizen
advisory groups—can function as a crucial liaison between
collaborators and a community impacted (directly or indi-
rectly) by restoration. CAGs often comprise a core group
of interested community members intended to represent var-
ious diverse social groups, who meet regularly to advise res-
toration action (Laurian 2005). Building CAGs into
collaborations for restoration helps provide a mechanism
for seeking guidance and input to shape the direction and
outcomes of a collaboration. A CAG can help to shape a col-
laboration’s research design and questions to ensure that a
collaboration’s focus is prioritizing the vision, priorities,
and aspirations of different local people within a community
(Hacker 2013).

Box 5 Example: develop a shared understanding
on-site.

Developing a shared understanding of a site targeted for res-
toration, as well as key concepts, principles, and approaches
for restoration, is most effectively achieved through on-site
discussions. This real-world context provides a platform
for collaborative decision-making and can facilitate a
place-based approach that centers Indigenous and local
knowledge (Urgenson et al. 2017; Diver et al. 2024). Being
physically present on site reveals differing interpretations
and priorities, promoting constructive dialogue and
relationship-building. On-site discussions, including
observing, engaging with, and attending to all elements of
a landscape, are also a useful strategy for establishing a
shared understanding of key terminology, concepts, and
principles. Grappling with the realities of a degraded ecosys-
tem can be a challenging experience and can elicit a strong
negative emotional response. Experiencing this together in
person can strengthen bonds and solidify a shared commit-
ment to overcome the many challenges inherent to social-
ecological restoration.

Box 6 Example: use a boundary object to transfer
knowledge.

Using a “boundary object” (Star & Griesemer 1989) is a
useful strategy to create a common reference point to fos-
ter and facilitate discussion between collaborators from
different disciplines, policymakers, and practitioners
(van Rooij et al. 2021). A boundary object should be plas-
tic enough to accommodate local needs and different con-
ceptual perspectives, yet robust enough to facilitate
meaningful dialogue and convey coherent perspectives
across diverse disciplines and scales, in pursuit of a com-
mon purpose (Star 2010). We used the coded responses
from a first round of the Delphi survey to create a visual
representation of a restored peatland. This shared vision
(Supplement S1) served as a boundary object during inter-
views with diverse stakeholders involved in peatland res-
toration in Central Kalimantan, allowing for its
refinement and adaption and the development of princi-
ples to achieve it.
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It offers a robust foundation fromwhich to develop an integrated
and holistic plan for action to achieve the shared vision, even
among participants who might have previously experienced
conflict (Toman et al. 2019). To ensure strong and broad support
for a vision’s desired outcomes, it must be developed with the
active involvement of stakeholders who are positioned to sup-
port and pursue restoration action (van der Helm 2009; Ryan &
Urgenson 2019). Box 7 describes the process we followed to
achieve a shared understanding for restoration.

Conclusion

We were drawn to the topic of collaboration for social-
ecological restoration because it is so often an implicit process
that is not critically and transparently engaged with. Collabora-
tion is a skill that requires ongoing practice and significant
investment of time and resources, especially in large-scale
initiatives—and is not a panacea for all problems (Cockburn
et al. 2020). While challenging, there are multiple benefits to
collaborative approaches to restoration, from ensuring the social
and ecological suitability for local contexts and increasing the
success of restoration efforts. Effective collaboration requires
balancing structure with adaptability, fostering inclusive spaces,
and addressing power imbalances through intentional power
sharing and transparency. Centering the knowledge and aspira-
tions of Indigenous and local communities to develop a shared
understanding of social-ecological contexts can better ensure
restoration efforts are more holistic, generate deeper insights,
and achieve wider-reaching outcomes. Rather than separate
steps or phases of collaboration, each of these elements is
strongly interconnected and reinforces one another. For exam-
ple, establishing equitable funding distribution and acknowledg-
ing all collaborators’ contributions and labor in research
outcomes fosters trust, inclusivity, redresses some power
inequalities, and enhances equitable (and enthusiastic) participa-
tion. Similarly, incorporating ILKs through place-based
approaches necessitates authentic power sharing and on-site

discussions that also support diverse collaborators to reach a
shared understanding.
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