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Abstract
Introduction: Restoration has emerged as a key strategy to address biodiversity loss. However, restoration is marked by a diversity of
discourses, often running in parallel under three major restoration framings: ecological restoration, ecosystem restoration, and forest
landscape restoration. These framings are often applied in different but partly overlapping ways.
Objectives: This paper therefore explores these key framings with respect to their relative emphasis on ecological, social, economic,
political, and cultural aspects of restoration.
Methods:We used a structured literature review to identify and characterize the dominant discourses in restoration literature published
between 2005 and 2024.
Results: Two main branches of literature were identified: a social-institutional and a practical-ecological branch. Within these, the
“social-institutional branch” included clusters focusing on “Forest Restoration and Policy” and “Integrative Restoration Concepts.”
The “practical-ecological branch” included clusters on “Restoration Techniques and Practices,” “Farmland Restoration for Climate
Action,” and “Classical Ecological Restoration.” The term “forest landscape restoration” was used most prominently within the
“social-institutional branch”; “ecological restoration” was used especially in the “practical-ecological branch”; while “ecosystem res-
toration” was used in both branches.
Conclusions: Our findings reveal that while these discourses share common goals, they differ in terminology, scale, values, level of
stakeholder engagement, and whether they focus on theory or practice. “Restoration” thus has become a diverse field that incorporates
different, often implicit biases toward either people and their livelihoods or toward natural ecosystems. Awareness of this diversity of
understandings to date will be vital to further advance integrated, social-ecological approaches to restoration.
Implications for Practice: Effective restoration requires strategies that are adaptable to the specific ecological, social, and economic
dimensions involved. In a context of social-ecological restoration, restoration efforts must not only focus on environmental outcomes
but also consider the impacts on local communities, aligning restoration initiatives with broader sustainability goals. This necessitates
robust stakeholder engagement, inter-sectoral collaboration, and adaptive management practices that can respond flexibly to new chal-
lenges and scientific insights.
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Introduction

The restoration of degraded ecosystems has become a key com-
ponent of global conservation efforts (Hall 2010; Coleman
et al. 2024) and has been enthusiastically embraced by national
and sub-national governments. From the sixteenth meeting of
the Convention on Biological Diversity (CBD), a comprehen-
sive guidance document on Delivering Restoration Outcomes
for Biodiversity and Human Well-being was developed which
was designed to assist countries in translating restoration com-
mitments into actionable programs, integrating ecosystem resto-
ration into national biodiversity plans (FAO et al. 2021;
CBD 2024). Among the most prominent framings for restora-
tion activities are “ecological restoration,” “ecosystem
restoration,” and “forest landscape restoration” (Harris et al.
2006; Aronson et al. 2020), three framings that have evolved
partly in parallel but that may differ in various ways in terms
of how they approach restoration goals.

Ecological restoration emerged in the 1980s as a scientifically
guided practice focused on assisting the recovery of ecosystems

that have been degraded, damaged, or destroyed (SER 2004).
Rooted in ecology, ecological restoration has traditionally
emphasized restoring biodiversity, with a predominant focus
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on reestablishing a target vegetation type that approximates his-
torical reference states or maximizes native species within plant
communities (Tischew et al. 2014; Hagger et al. 2017). As
global change accelerates, the question to what extent we can
recreate conditions that were possible in the past has emerged
as a much debated topic in the restoration community (Higgs
et al. 2018). The concept of what constitutes a good reference
to compare the development of restored sites to thus has
attracted increasing attention. Modern views of ecological resto-
ration include diverse options of using references in space and
time (Shackelford et al. 2021) and include aims that go beyond
narrow measures of biodiversity including, for example, ecolog-
ical resilience (Hallett et al. 2013). Over time, ecological resto-
ration thus has become a foundational framework for
restoration practitioners, particularly in restoring native ecosys-
tems and preserving ecological integrity (Miller et al. 2017; Karr
et al. 2022).

Building upon the principles of ecological restoration (Gann
et al. 2019), forest landscape restoration was introduced in the
early 2000s to address broader landscape-level issues specifi-
cally within once-forested landscapes, integrating ecological,
social, and economic aspects (Dudley et al. 2005). Forest land-
scape restoration emphasizes multifunctional landscapes, aim-
ing to restore ecological integrity while enhancing human
well-being, and focusing strongly on re-integrating forest ele-
ments within the landscape. This approach thus considers com-
plex interactions between forest ecosystems and human
communities, making it highly relevant for restoring large defor-
ested or degraded landscapes (Stanturf & Mansourian 2020).
Emerging from the REDD+ initiative on deforested landscapes
(Alexander et al. 2011), forest landscape restoration typically
emphasizes tree-focused restoration (Mansourian 2018; Tem-
perton et al. 2019).

Most recently, the framing of ecosystem restoration has
gained attention, particularly with the launch of the United
Nations (UN) Decade on Ecosystem Restoration (United
Nations Environment Agency 2019). This initiative has brought
restoration into the international spotlight, aiming to halt and
reverse ecosystem degradation worldwide. Ecosystem restora-
tion is sought to be a broad, overarching concept that encom-
passes a continuum of practices, including both ecological and
social considerations across all biomes.

Despite a notable historical trajectory in terminology, the three
terms introduced above—ecological restoration, forest landscape
restoration, and ecosystem restoration—are often used interchange-
ably and interpreted or applied in different but partly overlapping
ways. This can cause confusion in both science and practice
because it remains unclear whether people use these terms with
the same meaning in mind and what different terms imply for key
topics or goals focused on. This review paper explores in detail
the three key framings of ecological, ecosystem, and forest land-
scape restoration with respect to their relative emphasis on ecolog-
ical, social, economic, political, and cultural aspects of restoration.

To that end, we analyzed different discourses that can be
observed in prominent restoration literature. Discourses are
characterized by specific combinations of narratives, concepts,
ideologies, and signifying practices, thereby giving substance

to specific terminologies (Barnes & Duncan 1992). Analyzing
different discourses on restoration, in turn, sheds light on the
agendas that shape restoration science and practice (Medina
et al. 2009; Djenontin et al. 2025). Each discourse, in this
context, represents a unique perspective through its specific ter-
minology and the different concepts and ideas considered,
emphasized, or left out of the discussion.

We addressed three questions: (1) What are prominent dis-
courses in current restoration literature using the terms “ecolog-
ical restoration,” “forest landscape restoration,” and “ecosystem
restoration”? (2) What characterizes these different discourses?
(3) How do the discourses identified relate to their use of the
three terms introduced above (ecological restoration, forest
landscape restoration, ecosystem restoration)? We asked these
questions by systematically assessing highly cited literature
using the terms ecological restoration, forest landscape restora-
tion, and ecosystem restoration.

Methods

This review aims to advance theoretical and practical understand-
ing of restoration by systematically identifying dominant dis-
courses that have shaped how ecological, ecosystem, and forest
landscape restoration have been conceptualized and applied. Our
review deliberately focused on highly cited publications because
we reasoned that these have been especially influential in shaping
existing discourses. Our approach thus provides an effective means
of uncovering dominant discourses that have influenced restoration
science and policy over time. The selection of highly cited literature
as an analytical basis follows established bibliometric and discourse
reviewmethods used to identify dominant conceptual framings and
influential narratives within a research field (e.g. Glamann
et al. 2017; Kettenburg et al. 2018; Verma & Gustafsson 2020;
Donthu et al. 2021). Focusing on a pre-selection of highly cited
papers rather than on (e.g.) the total number of papers using partic-
ular terms emphasizes intellectually influential works, which is
appropriate relative to reach the goal of better understanding key
discourses shaping restoration science. We acknowledge that cita-
tion counts may reflect geographic or institutional biases, and typi-
cally underrepresent emerging or localized perspectives. As such,
we do not claim that our review is comprehensive, or even that it
captures the “best” or most important literature on restoration—
rather, we argue that it is an attempt to objectively identify those
works that have influenced many other authors, which can serve
as a rational basis for understanding multiple coexisting discourses
around restoration more broadly.

With this background in mind, we used a structured literature
review, loosely following the methodology of Glamann et al.
(2017) and Kettenburg et al. (2018) (Fig. 1). Our goal was to
review a relevant subset of the vast body of literature on restora-
tion. Because we were interested in prominent framings, we
focused on highly cited (i.e. influential) papers using the three
different restoration terms outlined in the Introduction. On this
basis, we conducted a literature search in the Web of Science
with the keywords “ecosystem restoration,” “ecological
restoration,” and “forest landscape restoration” in the title or
abstract in April 2024 and complemented the findings with an
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additional search in June 2024. The search was refined by only
considering the Web of Science categories: Biodiversity Con-
servation, Ecology, Environmental Science, Environmental
Studies, and Multidisciplinary Sciences, meaning that at least
one of these categories had to be assigned to a publication for
it to be included in our analysis. We specifically did not search
for other keywords that are sometimes considered in restoration
contexts but do not include the specific term “restoration.” For
example, we did not search for papers by the search terms “agro-
forestry” or “regenerative agriculture.” Rather, we specifically
focused on papers that used the three restoration terms outlined
above, because we were interested in how these were potentially
associated with different discourses.

The findings were then sorted by the number of citations and
grouped into 5-year intervals between 2010 and 2024 to gener-
ate a broad overview over the time frame since restoration
gained the increasing attention of scientists and governing bod-
ies alike (Higgs et al. 2018). As the term “ecological restoration”

has an even longer history, the time span from 2005 to 2009 was
also included afterward, resulting in one additional search in
June 2024. The 10 most cited publications from each framing
and each 5-year time interval were then selected for in-depth
review, resulting in 10 sets of papers overall. However, the cho-
sen criteria for the forest landscape restoration framing only
yielded six publications for the period 2010–2014 set, bringing
the total number of articles reviewed to 96. Notably, because
we focused on the most highly cited papers using each of the
terms used, there were wide discrepancies in the total number
of citations. In general, papers using the terms “ecological resto-
ration” and “ecosystem restoration”were more highly cited than
papers using the term “forest landscape restoration”; possibly
because this literature focuses broadly on the forest biome or
has a predominant tree-focus, while other restoration framings
are more generic. This disparity in citations means that not all
papers included in our review have necessarily received equal
amounts of attention in the literature; still, our method served

Figure 1. Flowchart of the methodology process followed in the literature review. The score 0 was assigned if the concept in question was not addressed at all,
1 was assigned if a publication touched on a given concept without it being a central focus, and 2 was assigned if a concept was considered a major focal point of
the publication.
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the purpose of selecting the most influential papers within each
of the three dominant framings.

The set of 96 peer-reviewed papers thus identified was com-
plemented by the inclusion of gray literature reports that were
chosen based on their relevance for the respective time intervals
considered. Gray literature reports were included to reflect key
institutional developments alongside scientific journal articles
that we believed had contributed substantially to shaping resto-
ration discourses. We subjectively chose nine such gray litera-
ture reports, such that we reviewed 105 publications in total
(Table S1). Notably, Society for Ecological Restoration (2004)
served as a foundational document that was referenced particu-
larly in literature on “ecological restoration” as well as in the lit-
erature on “ecosystem restoration.” For this reason, it was
considered to represent both sets of terminology in subsequent
analyses.

Each document was then assessed against a comprehensive
set of 120 questions (Table S2) aimed at deriving detailed infor-
mation on the scope, perspective, and foci of the papers. The
questions consolidated a broad range of elements and sub-
themes of contemporary discourses on restoration, spanning a
wide range of ecological and social themes. Each question was
scored for every publication using a scale from 0 to 2. The score
0 was assigned if the concept in question was not addressed at
all, 1 was assigned if a publication touched on a given concept
without it being a central focus, and 2 was assigned if a concept
was considered a major focal point of the publication. The cod-
ing process was split among two researchers. To ensure interco-
der reliability (Coleman et al. 2024), the two researchers created
the coding protocol collaboratively, trialed it together to gener-
ate a shared understanding of restoration concepts, and regularly
discussed controversial coding decisions throughout the review
process.

Data Analysis

After assigning scores to all publications for all questions, we
performed an agglomerative hierarchical cluster analysis. This
analysis identifies groups of data in a multi-dimensional space
that are closely related in their attributes (Borcard et al. 2011).
In an agglomerative approach, the dataset starts fully divided
and is subsequently grouped (bottom-up) according to a pre-
defined distance measure until a single, all-encompassing clus-
ter is obtained.

Here, distance between data points (i.e. the similarity of dif-
ferent papers in terms of the answers to the set of questions out-
lined in Table S2) was calculated using Gower dissimilarity.
Gower’s dissimilarity measure was chosen because it is suitable
for handling discontinuous data (e.g. 0, 1, 2). Clustering was
performed with Ward’s algorithm as implemented in the func-
tion agnes () of the cluster package in R version 4.4.1, and the
result was visualized as a dendrogram (R Core Team 2024). In
a final step, we assessed for each cluster which proportion of
articles within it had used the different keywords initially used
to identify the papers (based on their titles and abstracts,
i.e. ecological restoration, forest landscape restoration, and eco-
system restoration).

Results

Two main branches of literature emerged from our analysis
(Fig. 2). The top “social-institutional” branch contained
36 papers and was characterized by a broad consideration of
stakeholder interest and the livelihood and economic benefits
of restoration; it contained two clusters dealing primarily with
forest restoration and policy as well as integrative restoration
approaches. The bottom “practical-ecological” branch con-
tained 69 papers and was dominated by empirical papers that
apply restoration and define successful practice. Thus, the top
branch tended to be more holistic in nature, often focusing
strongly on social issues, whereas the bottom branch was more
ecological in its emphasis, including alluding to metrics of suc-
cess. Within the two branches, five clusters were identified,
which we named for ease of reference in ways that reflected their
content. The “social-institutional” branch included two clusters
focusing on (1) Forest Restoration and Policy and (2) Integrative
Restoration Concepts. The bottom “practical-ecological” branch
included three clusters, focusing on (3) Classical Ecological
Restoration, (4) Farmland Restoration for Climate Action, and
(5) Restoration Techniques and Practices. The publications
within each cluster are shown in Table S1.

Terminology Used in the Different Clusters

Most publications consistently used one of the three restoration
terms initially considered. Exceptions were Aronson et al.
(2020); Feng et al. (2013); Fischer et al. (2021), who used both
“ecological restoration” and “ecosystem restoration”; as well as
Cohen-Shacham et al. (2019), who used “ecological restoration”
and “forest landscape restoration.” Checking the composition of
the clusters with respect to the dominant terminology used, we
found that the two clusters within the “social-institutional”
branch frequently included papers that used the keyword “forest
landscape restoration.” In contrast, the three clusters in the
“practical-ecological” branch used the term “ecological restora-
tion” more often, but there was substantial overlap in terminol-
ogy among clusters. The term “ecosystem restoration” was
used most broadly, being the only one that occurred in all clus-
ters (Fig. 3A & 3B).

Forest Restoration and Policy (n = 15) (Red Cluster)

This cluster strongly emphasized the importance of stakeholder
engagement, including issues such as empowerment, land ten-
ure, and equity. The publications within this cluster focused on
once-forested landscapes rather than on all kinds of ecosystems.
They advocated for integrating socio-economic considerations
with ecological goals, aiming to restore forest ecosystems or
forest-dominated landscapes and enhance human well-being
and community involvement in the restoration process
(e.g. Erbaugh et al. 2020; McLain et al. 2021). This cluster
reflected a holistic view of restoration that went beyond ecolog-
ical outcomes to include social and political dimensions, under-
scoring the role of policies in shaping effective restoration
strategies. The focus on policy and governance indicated a rec-
ognition of the complexities involved in forest restoration,
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Figure 2. Dendrogram illustrating discourses in restoration literature. Twomain branches were identified, which contained five clusters. The top “social-institutional”
branch consisted of the clusters Forest Restoration and Policy (red) and Integrative Restoration Concept (green). The bottom “practical-ecological” branch consisted of
the clusters Classical Ecological Restoration (blue), Farmland Restoration for Climate Action (purple), and Restoration Techniques and Practices (yellow).
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where success often depends on well-orchestrated collaboration
among various stakeholders and alignment with broader conser-
vation and sustainability policies (Mansourian 2016). This clus-
ter did not focus as much on restoration goals as some of the
other clusters.

Integrative Restoration Concept (n = 21) (Green Cluster)

This cluster was characterized by integrating a broad range of
restoration dimensions, including ecological, social, economic,
and institutional aspects. Publications within this cluster often
were on gray literature and a variety of interdisciplinary sources,
reflecting a tendency to bridge traditional disciplines in favor of
a more integrated perspective (e.g. FAO et al. 2021). The
approach not only addressed the physical restoration of ecosys-
tems but also emphasized the importance of community
involvement, policy support, and sustainable management prac-
tices. It supported the development of restoration strategies that
are adaptable and tailored to specific ecological and social con-
texts, aiming for outcomes that benefit both biodiversity and
human communities (Van Oosten 2013). However, the cluster
was largely conceptual rather than empirical in nature.

Classical Ecological Restoration (n = 16) (Blue Cluster)

This cluster put a strong focus on ecological integrity, resilience,
and biodiversity conservation. It primarily comprised literature
that adhered closely to traditional principles of ecological resto-
ration, emphasizing the restoration of ecosystems to their pre-
sumed original, undisturbed states (e.g. Jackson &
Hobbs 2009). Papers from this cluster thus discussed strategies
such as passive and active restoration or pondered ideas of
eco-novelty. The cluster prioritized ecological outcomes over
socio-economic benefits, reflecting the original view of

restoration, which sought to undo human impacts and restore
ecological functions to their historical conditions. The cluster
highlighted the importance of science-based and adaptive man-
agement and learning to guide restoration efforts.

FarmlandRestoration for Climate Action (n = 18) (Purple Cluster)

This cluster sought to leverage agricultural landscapes to combat
climate change while achieving restoration goals. It contained
literature primarily concerned with integrating restoration prac-
tices on farmland, seeking to restore ecological functions and
sequester carbon, thereby contributing to climate change mitiga-
tion (e.g. Chen et al. 2021). The studies within this cluster typi-
cally explored the effectiveness of various land management
practices, such as the reforestation of degraded farmlands, the
introduction of suitable farming techniques, and enhancement
of soil carbon storage. Emphasis was placed on practical imple-
mentation that could simultaneously restore land and reduce
atmospheric CO2 levels (e.g. Hayek et al. 2021). This cluster
thus reflected an applied approach where ecological restoration
was directly tied to addressing global environmental challenges,
demonstrating a pragmatic blend of ecological and climate-
related objectives.

Restoration Techniques and Practices (n = 35) (Orange Cluster)

This cluster emphasized the application of technical solutions
and practical methodologies in restoration projects. The cluster
included literature that focused on technological aspects of res-
toration, integrating advanced scientific tools and techniques to
improve the efficiency and effectiveness of restoration efforts,
translating ecological knowledge into practical frameworks,
methodologies that can guide restoration planning, prioritiza-
tion, and implementation across scales. Publications within this

Figure 3. The composition of the publications belonging to each cluster in relation to their use of the keywords ecological restoration, ecosystem restoration, and
forest landscape restoration (A) and their representation in each framing (B).
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cluster often discussed the use of innovative technologies to
assess, monitor, and implement restoration activities
(e.g. Neeson et al. 2015). Papers in this cluster also sought to
bridge gaps between ecological theories and practical imple-
mentation by providing methodological tools to support
decision-making in practice (e.g. Strassburg et al. 2020).

Limitations

The body of work on restoration is vast, and we are acutely
aware that our selected papers are only a small (but influential)
subset of all available literature. Some papers were not included
in the selection process because they did not meet the pre-
defined criteria. Bastin et al. (2019) for example, is highly cited
within the restoration literature. However, it speaks of “tree res-
toration” rather than “ecological restoration,” “ecosystem
restoration,” or “forest landscape restoration” and therefore
was not included in our selected set of papers. Other papers
are significant within certain specific contexts but remain rela-
tively less highly cited than other papers that were ultimately
included through our selection process. Examples of such
papers abound and include (among others) Temperton et al.
(2019) who argue for a broader approach to ecological restora-
tion, or Brudvig (2017) and Török et al. (2021) who provide
valuable guidance for grassland restoration. A primary strength
of our selection protocol thus was that it was a fully transparent
process, but we acknowledge that other selection protocols
would have led to different sets of papers. We cannot rule out
that slightly different overall insights regarding restoration dis-
courses would have resulted from a different selection process.

Finally, including “Forestry” as a Web of Science category
would have led to some changes in the overall set of papers
being considered. Examples of publications from specialized
forestry journals that our review protocol missed include Schultz
et al. (2012), which reviewed collaborative forest landscape res-
toration in the context of evolving trends in forest governance;
Stanturf et al. (2019), which discussed forest landscape restora-
tion in relation to socio-ecological systems; Höhl et al. (2020),
which emphasized the importance of local communities in resto-
ration activities; or Van Oosten et al. (2014), which highlighted
the need for flexible governance approaches in forest landscape
restoration. Although wemissed these publications in our search
protocol because of their classification as specialized “forestry”
papers, their main focus is entirely consistent with the patterns
identified in the sample of literature considered by us.

Discussion

The results from the study suggest three main points: (1) multiple
distinct restoration discourses operate in parallel, each shaped by
slightly different but overlapping terminologies and conceptual
foundations; (2) the study underscores a significant divide
between theoretical concepts and practical applications within
restoration efforts as represented by the social-institutional and
practical-ecological branches; and (3) the language and terminol-
ogy used within the discourses is not entirely consistent, suggest-
ing a degree of fluidity and adaptation depending on context and

stakeholder priorities. In combination, these findings have impor-
tant implications for global restoration initiatives including within
the context of the UN Decade on Ecosystem Restoration.

Parallel Discourses on Restoration

Several restoration discourses currently operate in parallel,
reflecting distinct yet overlapping values, priorities, and termi-
nologies. These discourses relate to the framings of ecological
restoration, ecosystem restoration, and forest landscape restora-
tion, but the terminology is not entirely consistent across the key
publications examined here. The different discourses we identi-
fied are similar in their goals for restoring degraded ecosystems
but differ in focus, scale, and level of stakeholder involvement.
Ecological restoration tends to be ecologically strong but is rel-
atively weak on socio-economic considerations, while ecosys-
tem restoration and forest landscape restoration integrate
socio-economic factors but are often less ecologically rigorous.
The specific measurement of goals also appeared to be a stronger
focus in literature on ecological restoration than in literature on
forest landscape restoration.

The diversity of discourses illustrates the evolving nature of
restoration as a field, driven by advancements in ecological sci-
ences as much as by different stakeholder perspectives, histor-
ical contexts, and institutional influences (Clewell &
Aronson 2006; Elias et al. 2021). Each ecosystem presents
unique challenges and opportunities, necessitating tailored res-
toration approaches that align with local ecological conditions,
stakeholder priorities, and cultural practices. This might create
challenges. For example, the integration of socio-economic
and ecological goals in ecosystem restoration and forest land-
scape restoration may lead to trade-offs that compromise eco-
logical integrity for the sake of human benefits. This has been
observed as a possible problem; for example, in projects that
prioritize carbon sequestration or agricultural productivity
but, in turn, largely overlook biodiversity conservation or
long-term ecosystem health (Stanturf et al. 2021).

An Ongoing Divide Between Theory and Practice

For many years, there has been a significant divide between theo-
retical concepts and practical applications within restoration
(Higgs 2005). This divide continues to be visible today, as is evi-
dent by the social-institutional and practical-ecological branches.
The social-institutional branch emphasizes governance, equity,
and stakeholder inclusion, often presenting conceptual and calls
to action without empirical science or practical examples. Con-
versely, the practical-ecological restoration branch focuses on
empirical methods and practical solutions but is less engaged with
socio-institutional dimensions. This divide reflects a broader chal-
lenge in restoration science, namely the reconciliation of theoret-
ically sound approaches with the realities of on-the-ground
implementation (Mansourian 2016).

There are difficulties in translating ideal ecological concepts
into actionable strategies that effectively address real-world con-
ditions (Maschinski & Quintana-Ascencio 2016; Palmer
et al. 2016). Theoretical models often emphasize restoring
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ecological integrity based on historical baselines, which may not
always be feasible or relevant in rapidly changing landscapes
affected by human activities and climate change. Another prob-
lem might be that some new ideas are very technical and
detailed, and possibly seen as less relevant in real-world con-
texts. For example, discussions of multifunctionality and spe-
cies traits are interesting scientifically but may not be
immediately tangible for practitioners. A similar pattern was
observed by Lindenmayer et al. (2008), who argued that there
is often a disconnect between ecological research and the practi-
cal implementation of strategies derived from such research, and
by Chazdon et al. (2017), who emphasized the need for
researchers to translate complex ecological concepts into sim-
pler, practitioner-friendly tools that can be easily understood
and applied. Practical applications, on the other hand, must con-
tend with logistical, economic, and social constraints that can
diverge significantly from theoretical ideals. This was
highlighted in the work of Hobbs and Harris (2001), who argued
that the mismatch between ecological models and the reality of
complex social-ecological systems could lead to inefficacies in
achieving restoration goals. Similarly, a study by Suding et al.
(2015) pointed out that practical restoration efforts frequently
need to adapt to on-the-ground realities that require compro-
mises and adjustments unforeseen in the planning stages.

Fluid Concepts, Fluid Language

We showed that multiple restoration discourses use slightly dif-
ferent language, even though this use is not entirely consistent.
Variations in language and terminology reflect value-based dif-
ferences in restoration approaches. For example, terms like eco-
logical integrity and resilience dominate ecological restoration
discourses, while ecosystem services and socio-economic bene-
fits feature prominently in forest landscape restoration and eco-
system restoration (Reinecke & Blum 2018). However, even
with broadly applicable patterns like this, language use is not
always consistent, creating potential for misunderstandings
among scientists and practitioners. Such inconsistencies
underscore the importance of using clear and explicit defini-
tions, terminology, and frameworks to enhance communica-
tion and collaboration across diverse restoration actors
(Mansourian 2018; Gerwing et al. 2022).

Gann et al. (2019) argued that the lack of standardized termi-
nology in ecological restoration could lead to confusion and mis-
interpretation of restoration goals, complicating collaborative
efforts. Similarly, Clewell and Aronson (2013) highlighted the
importance of developing a common language in restoration ecol-
ogy to enhance coherence and effectiveness in the implementa-
tion of projects. Maioli et al. (2021) further argued that public
perception also plays a role, as differing views onwhat constitutes
“natural” landscapes can influence the acceptance and support of
restoration practices. For example, passive restoration methods
might be seen as neglect rather than active ecological manage-
ment, undermining community support. The diversity of restora-
tion discourses shown here could further impact the monitoring
and evaluation of projects. Without explicit and standardized
metrics, comparing the outcomes of projects within different

framings becomes challenging, limiting the ability to assess
broader ecological and socio-economic impacts (Rydgren
et al. 2020). Addressing these challenges will require adaptive
management strategies that incorporate robust governance
frameworks, interdisciplinary research, and improved commu-
nication among restoration practitioners and stakeholders.
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