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Ecosystem restoration projects are happening frequently around the globe, driven by an increase
in awareness about the importance of healthy ecosystems to humans. These projects play an
important role in mitigating the negative environmental impacts that vulnerable communities
face. However, no clear guidelines exist on how restoration can be developed in ways that adhere
to environmental justice principles. Restoration frameworks are prescriptive models giving steps
for restoration processes, which guide efforts as researchers, activists, and governments work to
restore ecosystems. Given these frameworks can impact the environmental justice outcomes of
restoration projects, it is key to understand their current strengths and weaknesses. Here we
present a systematic literature review of restoration frameworks across the globe to understand
what methods for restoration exist and how they address issues of environmental justice.
Environmentally just frameworks, including the framework presented here, integrate multiple
types of recognition as well as community empowerment in decision-making. To address the
lack of these aspects in current restoration frameworks, we propose a novel framework that
incorporates key principles of environmental justice into the restoration planning and

implementation process.
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1. Introduction

Restoration traditionally seeks to fix habitats or improve demographic rates for species.
Despite being primarily focused on non-human communities, these restoration projects require
active involvement from humans and have the potential to impact societies and lives. The
impacts that restoration can have on human communities span from legal decisions to ecosystem
services to mitigation of environmental harms (Bennett, 2023). The range of potential impacts
makes restoration a process that can influence environmental justice. Restoration bears on
environmental justice in two ways: whether such restoration is placed and enforced fairly, and
how people of diverse identities are involved in the decision-making processes. These processes
are referred to as procedural and recognition justice (Martin, 2016). Here we evaluate restoration
frameworks for inclusion of environmental justice and propose a new framework that
incorporates environmental justice goals into those of ecosystem restoration.

Environmental justice, as defined by the US Commission on Civil Rights, underscores
fair treatment in environmental decision-making across race, income, and culture, yet achieving
this remains a complex challenge (EPA, 2022; USCCR). Healthy ecosystems, which are crucial
for provisioning food, regulating air quality, and fostering societal ties, face degradation due to
industrialization, population growth, and climate change (Millennium, 2005; Blasco et al., 2016).
Such degradation disproportionately affects marginalized communities, historically burdened
with higher pollution levels, often due to industrial siting decisions favoring wealthier areas
(Banzaf et al., 2019; Claudio, 2007). Beyond pollution, food sovereignty and access to green
space can be disproportionately reduced for marginalized communities (Mbow, 2019; Wolch,

2014), which also are at high risk from climate change impacts (Wolch, 2014). These disparities,



often intertwined with racial segregation and economic inequality, perpetuate health issues,
limited access to education, and economic struggles (Banzaf et al., 2019).

Environmental justice researchers have identified methods and targets that facilitate
environmentally just outcomes. One of the key areas of focus is recognition (Martin, 2016).
Recognition has multiple aspects including recognition of injustices, recognition of different
types of knowledge, and recognition of marginalized cultures and values (Martin, 2016). In
addition to focusing on recognition, environmentally just frameworks should include equity in
decision-making (Martin, 2016). This refers to the inclusion and prioritization of impacted
groups in the decision-making process of restoration. A final area that facilitates environmental
justice is providing a blueprint for the process that allows space for communities to influence the
process and adapt the process to their individual needs (Martin, 2016).

Marginalized communities, lacking resources and unable to relocate, endure the brunt of
ecosystem degradation's consequences, exacerbating their vulnerabilities (United Nations, 2023;
American Public Health Association, 2023). Restoration efforts, therefore, hold immense
potential not only for restoring ecosystem services but also for rectifying environmental
injustices. Prioritizing restoration in areas bearing the heaviest environmental burdens can bolster
resilience and promote equity. Such initiatives offer pathways to address historical inequities and
enhance community well-being.

While the impacts of environmental degradation are felt intensely by marginalized
groups, ecosystem restoration has the ability to reduce these burdens. Healthy ecosystems are
able to mitigate climate change impacts and ensure a stable food system for humans worldwide
(Becoming, 2023). The United Nations Decade on Ecosystem Restoration calls for restoration

projects to be undertaken for the good of people and nature globally (UN Environment



Programme, 2021). Investments in restoration contribute to the re-establishment of ecosystems
and the ecosystem services they provide. An example of this ecosystem service improvement is
seen in marine fisheries restoration, where restoring populations and establishing sustainable
catch metrics can increase a fishery’s output by 16.5 million tons annually (Ye et al. 2013). This
fish can then be used to provide a healthy food source to a greater number of individuals,
increasing human health outcomes dramatically. In addition to restoration’s impact on food
stability, investing in ecosystem restoration projects in the U.S. provides more than double the
number of jobs that oil or gas projects create (Becoming, 2023). A stable food source and
increased opportunities for employment have the ability to substantially reduce the burdens felt
by marginalized communities and create a more just society.

Despite the interconnections between environmental restoration and justice goals (Loos,
2023), barriers remain to the integration of these efforts. Historical reviews of the environmental
movement suggest that early efforts focused too heavily on species restoration, limiting what the
public viewed as environmental restoration (Palamar, 2008). This focus created a homogeneity in
the restoration movement and the political efforts it undertook, with protecting wilderness and
biodiversity outcompeting the concerns of those most burdened by environmental degradation
(Dowie, 1995). These historical viewpoints hinder the environmental restoration movement’s
ability to capitalize on the benefits of restoration and move forward in a way that is just. To
correct for this precedent, environmental restoration must evolve to include the impacts that
degradation of the environment has, and has historically had, on humans. If these impacts are
considered in the design of restoration projects then the pressure on vulnerable communities
could be reduced. This requires that principles of environmental justice be explicitly included in

the design of restoration projects.



One way to maintain a clear link between environmental justice and restoration is
through the integration of environmental justice principles in restoration frameworks. Many
restoration projects are implemented within a framework that addresses prioritization,
development of plans, implementation, and monitoring (Vaughn et al, 2010). A framework is a
“basic conceptual structure” (Merriam-Webster, 2024). As this definition implies, a framework
provides the structure that can be built upon. These frameworks allow practitioners to consider
restoration goals and plan projects strategically, increasing their efficacy (‘“Restoration Actions
framework”, 2022). They frequently include guidance on how to determine the best location for
a project, how to navigate local regulations, best practices for assessing restoration impacts, and
guidance for follow-up monitoring (Ostrom, 2009). Frameworks can also provide examples of
metrics, success indicators, definitions, and guiding principles that have been developed over
time (World Business Council). Due to the structured guidance that frameworks provide they
have a strong influence on how and where restoration projects are implemented.

In order to assess environmental justice’s current role in restoration frameworks, a
systematic literature review of restoration frameworks was performed. We systematically
reviewed publications to find restoration frameworks and evaluated these frameworks for
environmental justice practices (defined in Methods). Our literature review showed that,
currently, not a single existent restoration framework explicitly integrates principles of
environmental justice. In response, we’ve proposed a new restoration framework centered

around justice.

2. Methods

2.1. Literature Review



A literature review of restoration frameworks was conducted following the PRISMA
protocol for systematic literature review and meta-analysis to ensure a transparent,
comprehensive synthesis of the state of knowledge (Page et al., 2021). Web of Science was used
as the search engine for the review, and key terms were identified to guide the search. The title
field was set to include “restoration framework™ while “ecosystem” had to be included in any
field (Title = restoration framework AND Any Field = ecosystem). This yielded 89 results from
all years up to July 31, 2023 (4ppendix I). These results were then filtered for English
language-only publications which left 88 titles. The results from this base list were filtered by
their title's content, labeled as Stage 1 in Appendix 1. Those focused on the restoration of a
framework species were removed from the list, as were those referring to restoration under the
EU Water Framework Directive. This yielded a list of 76 titles for a more in-depth review.

The abstracts from this slimmed-down list were read and further filtering was conducted
based on relevance to the search, labeled as Stage 2 in Appendix 1. This filtering removed pieces
that focused solely on monitoring, were opinion pieces that did not present a framework, or were
only tangentially related to a framework such as those evaluating lessons learned. Each of the
remaining 38 papers was read in-depth and the ecosystem type, framework used, restoration
approach, main criteria, methods, challenges, test site locations, and environmental justice
components were recorded. These sections were then analyzed for commonalities and major
findings are presented in this paper.

In this research environmental justice was measured in multiple ways. Each paper was
searched for the use of the term ‘environmental justice’ and given a binary ‘yes’ or ‘no’ on the
presence of environmental justice in the paper. Once this search was completed the papers were

reviewed for the presence of practices that support or share the goals of environmental justice.



These included community-engaged participatory research approaches, equity aims, hazard
reduction for impacted communities, and increased connection with culturally and socially
important resources. Papers that lacked these terms and a mention of environmental justice were
categorized as having no environmental justice component. The papers with environmental
justice practices but no direct mention of environmental justice were categorized as having some
overlapping environmental justice goals. There were no papers with a direct mention of
environmental justice, so this category is not represented in the review.

Upon completion of this initial literature review, the research team chose to broaden the
search to ensure that the literature review was as comprehensive as possible. The above process
was carried out a second time using ProQuest as the search engine. ProQuest was selected as it is
a database host, rather than a single database, so it is likely to cover a greater variety of literature.
The same process was followed for the ProQuest as was used for Web of Science. The final list
of additional titles - with any overlap between Web of Science removed - consisted of 9 articles
(Appendix 2). The major findings were compared to those of the initial Web of Science search

and corroborated its findings.
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PRISMA Decision Flow for Identifying Relevant Literature
Web of Science ProQuest
. . Total Articles Record!sSExcluqed Before RecordssExclut.!ed Before Total Articles . .
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Studies Included in Review Studies Included in Review
Included =38 =9 Included

Figure 1. Flow diagram showing the literature review process using the PRISMA protocol.

2.2. Framework Design
Our first step in this research involved the systematic literature review detailed above. Through
this process, we aimed to understand the current state of research on incorporating environmental
justice into ecosystem restoration frameworks and sought to find examples of such work being
done. This work led to the identification of gaps in restoration frameworks that informed and
shaped the next steps of research. Through analysis of these gaps, as well as a review of the
restoration and environmental justice literature, the creation of a restoration framework that
explicitly focuses on environmental justice became a clear necessity.

Throughout the literature review process, careful account was taken of the restoration
models that arose most frequently as inspirations for new models. The first step in developing the

novel framework presented in this paper was to review these biologically-focused restoration
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frameworks and determine which would be best suited to serve as the base of the novel
framework. A restoration framework was chosen from Coutinho et al. that focused on a series of
ecosystem and species targets that informed the decision process for restoration projects
(Coutinho, 2022). This framework was then condensed into highly general steps and used as the
primary reference for biological considerations in restoration.

Once a base biological framework had been identified and tailored to this project,
research was conducted on the key criteria for environmentally just projects. This included an
exploration of literature that detailed modern environmental justice theory as well as mechanisms
of harm and the ethics of recognition (Martin, 2016). Environmental justice literature guided the
creation of steps that are key to creating a restoration framework that effectively incorporates
environmental justice principles. These steps were then incorporated into the base biological
framework according to environmental justice guidelines set out in Adrian Martin’s work on
conservation and justice, and Meg Parson’s work on Indigenous environmental justice (Martin,
2016; Parsons, 2021).

The completed draft of the environmentally just restoration framework was discussed
during a workshop with experts in both biological sciences and environmental justice. The
workshop allowed these practitioners to make recommendations and adjustments to the
framework. Throughout the workshop, additional steps and considerations were incorporated
into the initial framework draft. The largest outcome of this workshop session was the
identification of the need for two frameworks rather than one. The initial draft framework
focused heavily on creating an environmentally just process that included impacted groups in
deciding on sites and/or target species to restore. While this method is ideal for shaping the most

environmentally just process, it is not frequently realistic with the current process for ecosystem
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restoration, where projects or funds already have specific biological restoration goals or are
restricted to particular places. To ensure that restoration already at the implementation phase
could accomplish environmental justice goals, a second framework was developed that was

tailored to restoration processes where a site or species had already been identified or prescribed.

3. Results
3.1. Literature review

Of 47 publications on restoration frameworks, none referred explicitly to environmental
justice (Figure 2). While many frameworks included holistic focus areas such as human health
and ecosystem service benefits, none directly addressed the environmental justice implications of
degradation or how environmental justice goals would be achieved through the framework. Each
framework was labeled either Holistic or Biological based on their goals. Biological frameworks
only included goals and success measures related to biodiversity, environmental health, and
ecosystem indicators. Holistic frameworks included some biological goals as well as some goals
that spanned the social realm. The frameworks that share some goals with environmental justice
frequently include socio-economic, cultural, or political considerations (see Appendix A and B).
Only half of the frameworks included social objectives that overlap with some aspects of
environmental justice, yet none directly mention environmental justice. The majority of the
frameworks — nearly 83% of reviewed frameworks— use terrestrial or freshwater ecosystems as
the reference and example projects (Figure 3). Only a few frameworks focused on marine
ecosystems as a whole, representing 8.5% of the frameworks reviewed (Figure 3). These

frameworks are related mainly to mangrove and coral reef restoration.
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Biological Frameworks 21 No Environmental Justice Goals 23

Holistic Frameworks 27 Some Overlapping Environmental Justice Goals 25

Figure 2. Relationship between the type of framework used and whether it contained
environmental justice (EJ) goals. Biological frameworks were defined as those including only
biodiversity, ecosystem health, abiotic, and non-human biotic factors, while the holistic
frameworks included biological factors as well as socio-economic, cultural, or political
considerations. Among the total 47 frameworks (publications) in this systematic review, no

framework plainly stated that it had an environmental justice focus, thus environmental justice is
not a standalone category.

Ecosystem Focus in Restoration Frameworks

34.0%

Marine Terrestrial Freshwater Multiple

Figure 3. Restoration frameworks broken down by the main ecosystem focused upon.
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Another important finding is that the majority of frameworks that were included in this review
were created for specific restoration projects or used as a proof of concept for the framework.
Each of these projects was mapped to describe the regional focus of published restoration
frameworks (Figure 4). Examples of applications were very heavily skewed toward Asia, with a
focus on China. Beyond these projects, there were only a few frameworks created for restoration
efforts in Europe, Africa, South America, and North America. Australia, New Zealand, and the
Pacific Islands were largely left out of project examples, and the Middle East was completely
absent from the literature. Very few of the frameworks were broad enough to apply to these
regions, as most were created to respond to a specific restoration need. These frameworks
included governance factors such as country-specific legislation (Jin, 2023), or were focused on
target ecosystems with highly specific biological conditions, such as ponds (Yadev, 2022). The
level of specificity in these frameworks make them difficult to apply to other regions,

ecosystems, or cases.
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Number of Restoration Frameworks Implemented as Case Studies Per Continent
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Figure 4. Density map showing the number of individual cases where frameworks were
implemented and studied broken down to a continent level.

3.2. Environmental Justice Restoration Framework

Our initial research involved a systematic literature review to understand the current
landscape of integrating environmental justice into ecosystem restoration. Identifying gaps in
existing frameworks guided our subsequent steps. Analysis of these gaps, coupled with a review
of restoration and environmental justice literature, emphasized the need for a dedicated
restoration framework prioritizing environmental justice. Careful consideration of prevalent
restoration models informed the development of our novel framework.

We created an environmental justice framework drawing from the biologically focused
framework of Coutinho et al (2023), which served as the foundation for general steps and
biological considerations. Coutinho’s framework was selected as the biological base due to its
ability to incorporate multiple targets and for its adaptable approach to outlining

biologically-focused restoration processes. This new framework aims to guide practitioners
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through the process of ideating, scoping, and implementing restoration projects that are

environmentally just. It is important to note that environmental justice is a process as well as an

outcome, so all areas of work and steps in the restoration process require an adjustment in order

to follow environmental justice principles. This new framework proposes a process where

communities and those harmed are meaningfully involved in each phase.

Table 1

Summary of restoration framework phases and associated environmental justice implications

a number of social, cultural, and ecological targets. Once these
targets are set funding is revisited and the impacted communities
are reassessed to ensure all relevant members are included in
decisions. A project assessment is completed before a
restoration approach is determined that balances scientific
methods with traditional knowledge.

Phase Summary of Work Environmental Justice Implication

Ideation The initial phase of work includes securing funding, building an | Environmental justice centers impacted communities and demands that they
understanding of regional ecology, and identifying relevant be the decision-makers in any actions that aim to mitigate the harms
impacted groups and stakeholders. It focuses on building an inflicted on them. This initial phase focuses on building trust between
understanding of regional patterns of power and establishing a communities and restoration planners through knowledge sharing.
partnership between restoration planners and marginalized
communities that will center their needs as drivers of the
subsequent restoration steps.

Scoping The scoping phase focuses on defining restoration goals through |This phase requires that environmental justice targets be integrated into the

goals of the restoration project. These targets are set by the impacted
communities, allowing them to dictate what mitigation will be most impactful
to their community. This is key to environmental justice, as is the
incorporation of traditional knowledge into the restoration approach. Given
modern scientific methods frequently dismiss alternative types of
knowledge, this inclusion allows communities to approach mitigation
through methods beyond the Western scientific approach.

Implementation

The final phase focuses on carrying out the restoration action
and also on monitoring and continued community engagement
and ownership. The restoration action will be assessed for its
impacts based on the goals of the community, and the
community will be given the opportunity to own the management
of the restored site. This stage is ongoing, with continued support
for the community and opportunities to adjust the project as
needed.

Community ownership over the governance of the restored area ensures
access to the resource, as well as ensuring that the community can adjust
the restoration approach if needed to meet the project's goals. Through
continued partnership with the project planners and ongoing funding, the
risk to impacted communities is mitigated and the communities are
empowered to manage the restored resource in a way that maximizes their
benefit.

Each phase of the framework stresses environmental justice, though the mechanisms vary

slightly. The initial phase of work emphasizes community engagement and meaningful

involvement in the decision-making process. As the restoration process continues environmental

justice is seen in how the restoration targets are set, with impacted groups driving the creation of

the goals and knowledge being sourced inclusively. The final stage of the process focuses on

environmental justice in the ongoing governance of the site and the iterative monitoring process

that stresses community benefits. These focus areas align with recommendations from

environmental justice literature and practice to provide the maximum benefit to impacted

communities (Martin, 2016; Parsons, 2021).
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Ideation Phase

The Ideation Phase marks the beginning of the restoration planning process, starting with
securing a versatile funding source, which allows for flexibility in addressing the needs of
impacted communities. This initial step paves the way for a comprehensive biodiversity study to
understand the regional ecosystems, including an assessment of climate change impacts,
disturbances, and the requirements of local species. Although not directly focusing on
environmental justice, these preliminary steps lay the groundwork for informed restoration
planning.

Community involvement becomes central following these initial steps. Identifying and
engaging with impacted communities requires an understanding of the region's socio-political
and economic background. Marginalized groups are identified and involved early on and will be
the first community partners for the project, with stakeholders added as a next step. Stakeholders
and impacted groups here are not one and the same. While all impacted groups are stakeholders
in the restoration process, the stakeholder category includes even those members for whom the
outcomes of the restoration do not increase or impact individual or group justice. This includes
governments, non-governmental organizations, researchers, corporations, and more. These
groups should be engaged based on the degree to which the restoration will impact them and
their interest in the restoration outcomes.

The ideation phase culminates with community-based participatory research,
emphasizing inclusive planning and implementation (Shalowitz, 2009). Community-based
participatory research is a research approach that focuses on involving those impacted by a

problem in planning, implementing, and evaluating the solution (Shalowitz, 2009). In this phase
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the community evaluates the alignment of the restoration project with their goals, allowing them
to opt out if it contradicts their interests or traditions. There are a number of reasons why a
community could decide that restoration is not in their best interest, from environmental
gentrification to disturbances to traditions. This decision is not an opportunity for project
developers to abandon the project, but rather a key aspect of creating an environmentally just
project that centers the impacted groups. This decision-making process emphasizes the
importance of environmental justice and community-centered planning in the restoration

Initiative.

Scoping Phase

The Ideation Phase lays the groundwork for restoration projects by establishing basic
requirements and integrating impacted groups into the planning process, setting the stage for
community involvement in the subsequent Scoping Phase. In the Scoping Phase, restoration
goals are defined, extending beyond traditional quantitative measures to incorporate key justice
factors. These encompass addressing specific harms, incorporating cultural practices, assessing
societal impacts, and determining regional social values. This inclusive approach complements
conventional abiotic and biotic goals, fostering a restoration process that prioritizes justice and
strengthens community resilience.

During this phase, restoration targets are established in collaboration with impacted
communities, ensuring equitable decision-making. Subsequently, funding is revisited to confirm
adequate resources and explore additional funding sources. Stakeholder engagement is
reassessed to involve relevant groups while minimizing burdens on other communities. A

comprehensive project assessment follows, encompassing cost analysis, risk evaluation with a
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focus on community impacts, and an assessment of community participation and management
capacity. This integrative approach harmonizes environmentally just practices with traditional
restoration framework steps.

The latter part of the Scoping Phase emphasizes remediation perspectives and restoration
approaches, advocating for a holistic approach that incorporates community insights into the
project's environmental and social impacts. This collaborative process informs the selection of
restoration methods, blending traditional knowledge and scientific best practices. The Scoping
Phase culminates in the development of a project timeline, with community needs serving as a

central guiding principle throughout.

Implementation Phase

The final phase of the restoration framework is the Implementation Phase. This begins
with implementing the restoration plan that was created in the Scoping Phase. Iterating and
adjusting as needed throughout the implementation process allows new information to be
accounted for. This stage involves a high degree of community involvement as members of both
the impacted groups and stakeholders are encouraged to assist with the restoration work. While
this involvement is encouraged, it must be done with sensitivity for the time that it requires of
participants. The burden that this places on impacted groups must be reduced as much as
possible. This could mean that these groups do not take an active role in the restoration, or they
could take ownership of the majority of the work. The implementation process should continue
to build trust between communities and other stakeholders, which can only be accomplished with

community support.
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Once the restoration project is implemented, funding must be reassessed. This is done to
ensure that there is funding for continued monitoring and an ongoing relationship with the
communities. This then feeds into the ongoing monitoring and management step. The
community or impacted group will ideally take on a large amount of the ongoing governance,
allowing them to maximize the long-term benefits of the restoration project. In addition to this
ongoing monitoring, it is important to maintain an ongoing relationship between the impacted
community and the ecosystem. This includes empowering further ecosystem decisions by the
community and supporting any ongoing restoration. The final step is to monitor and evaluate the
environmental justice targets. This includes further community engagement work to understand
the impacts of the project as well as reviewing the quantitative targets that relate to
environmental justice such as pollutant loads or natural disaster rates. This monitoring also
includes continuing to build trust between restoration professionals and the community through
engagement and support, as well as other factors such as supporting the cultural connection

between communities and the ecosystem that was restored.
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Figure 5. Restoration framework guiding environmental justice-focused projects. The main steps
are in blue, recommendations for achieving the main steps are in green, and subsets of the
recommendations are in yellow.
3.3. Alternate Environmental Justice Restoration Framework

While the above framework was developed with environmentally just restoration as the
main objective, given the structure of many resource management institutions, we acknowledge
that restoration projects may not begin with open-ended funding. Many projects are created with
either a specific target species in mind or funding for restoration projects in a specific region.
While these projects are not determined by the community, they still have the ability to
incorporate environmental justice principles and have just outcomes. In order to ensure that all

projects can incorporate environmental justice, a second framework was developed that focuses

on incorporating justice into a more standard restoration planning methodology.
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Figure 6. Restoration framework incorporating environmental justice principles into current
practice whose funding dictates the target species or restoration site.

The second framework follows many of the same steps as the first, with a few key
changes to the Ideation Phase, highlighted in Figure 6. Under this framework, the project begins
with either a target species already chosen or funding that is tied to a region or ecosystem. This
method also includes the site being selected in the initial phase before regional impacted groups
and stakeholders are incorporated into the project team. While this limits the community’s ability
to direct restoration based on their own goals, the remainder of the process highlights community
involvement. Impacted groups are engaged for each step following the site selection or target
species selection, and are able to make decisions on how the restoration will be implemented.
The goal of practitioners using this framework should be to maximize the benefits that impacted
communities receive from the restoration and to include these groups as much as possible in the

decision-making around restoration goals and approaches.
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4. Discussion

The United States has seen multiple mandates related to incorporating environmental
justice into environmental planning in recent years. The majority of these mandates have arisen
from President Biden’s Justice40 initiative. This initiative focuses on creating jobs that will
withstand the impacts of climate change and will promote environmental justice (The United
States Government, 2024). These goals are being implemented through a series of Executive
Orders (EOs), including EO14008 and EO12898, (Environmental Protection Agency, 2024). In
particular, EO14008 focuses on creating a governmentwide approach to addressing climate
change, with a particular focus on environmental justice through a required 40% of benefits
going to disadvantaged communities. At a global level, the United Nations Development
Programme (UNDP) is addressing the need for environmental justice at a global scale through its
global strategy for environmental justice (United Nations Development Programme). This
strategy aims to increase the protection of environmental rights for future generations and to
promote the development and enforcement of environmental laws.

While these policies are a key step in implementing environmental justice at a
government level, clear guidelines on how to achieve environmental justice goals are lacking.
This issue becomes crucial when it comes to restoration efforts. Restoration can help maintain
healthy ecosystems, which is critical for marginalized communities that are often highly
resource-dependent. Furthermore, if done correctly, restoration can help mitigate historical
environmental impacts unjustly imposed in marginalized communities.

Restoration frameworks are key to achieving these goals. Frameworks are a “basic

conceptual structure” that provides a base that can be built upon to suit a project
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(Merriam-Webster, 2024). This is important for restoration because examples of metrics, success
indicators, definitions, and guiding principles can be developed and shared between projects and
nations to maximize impacts (World Business Council). However, our literature review revealed
that currently, no restoration framework includes explicit environmental justice objectives.

Current frameworks both lacked environmental justice principles and were frequently too
narrow in focus to be updated to include these factors (Figure 3). These frameworks were most
frequently created as a response to a specific restoration project and addressed suites of
degradations that were unique to the project. In addition to this narrow focus, environmental
justice was never directly mentioned in the literature. While some projects included
socioeconomic factors such as the economic boost of a restoration project, these factors were
never tied into the larger goals of environmental justice. This can potentially be explained by the
geographic roots of environmental justice (Skelton, 2023). The movement began in the 1980s in
the United States and has continued gaining traction since (Skelton, 2023). While this has meant
that the environmental justice movement is ingrained in the politics of the United States, this is
not the case for all areas. This likely slowed the spread of environmental justice as a movement
and deprioritized it for restoration frameworks in other regions.

Given that the vast majority of restoration frameworks being developed are focused
heavily on species and regions in Asia, it follows that environmental justice may not yet be a
focus (Figure 4). While there is a demonstrated commitment to restoration in these areas, it
leaves some continents with very few restoration frameworks tailored to their environment. This
finding represents a significant gap in the literature and practice of restoration. The practical
explanation for this regional focus can be explained by a series of six extensive restoration

projects that have been launched in China since the 1970s (Lu, 2018; UN Environment
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Programme, 2023). China has been aggressive in its restoration efforts and the positive benefits
that this work has provided serve as a motivator for continued work and support (Lu, 2018).
While the majority of reviewed frameworks were too specific to apply to different regions, the
successes can serve as a proof of concept or motivation for other nations. Many of the
frameworks developed were highly site- or species-specific. This specificity can make these
frameworks seem inapplicable to other regions, yet many of the frameworks were built off of
earlier frameworks and methods. Frameworks from Hobbs, Higgs, and Ostrom were frequently
referenced and influenced many of the new frameworks (Hobbs, 1996; Higgs, 1997; Ostrom,
2009). These referenced frameworks were used to develop restoration projects from agroforestry
to coral reef restoration and as a basis for creating novel frameworks (Budiharta, 2016;
Simonson, 2021; Silva, 2017).

In addition to these base frameworks, many established restoration models were
referenced. These included ecosystem service models and social-ecological system models most
frequently (Newcomer-Johnson, 2023; Andersson, 2021). The inVEST model and the criteria
and indicator framework were cited regularly, with the former appearing in most of the
ecosystem service-based frameworks and the latter featuring in most forestry-related project
frameworks (Stanford University, 2024). In applying these frameworks over half of the reviewed
authors cited the use of Marxan as a spatial planning tool, or included R and ArcGIS in mapping
and understanding the ecosystem (Appendix 1 and 2). These commonalities provide a roadmap
of proven techniques and methods that can be applied in many scenarios. This creates a strong
foundation from which environmentally just frameworks could be created for nations and regions

that currently lack formal guidelines for restoration.
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The lack of connection between restoration frameworks and environmental justice leaves
a large gap that collaborative, community-centered, co-created restoration frameworks can fill.
With the increased focus on frameworks that incorporate human benefits and values in recent
literature (Appendix A and B), it is the logical next step to incorporate the goals of
environmental justice into the practice of ecosystem restoration to create a more just future. A
framework that incorporates environmental justice principles and is broad enough to be applied
in a multitude of cases is the logical response to the identified gap in restoration frameworks.

The restoration frameworks developed in this paper aim to incorporate environmental
justice principles and practices into the foundations of restoration work by creating a set of
guidelines that can be applied to restoration projects with a variety of focus types. These
guidelines include three of the main components of environmental justice, which are recognition,
procedural justice, and distributive justice (Martin, 2016). These aspects are incorporated
throughout the frameworks to ensure that harmed communities are recognized, are included in
decisions, and that the outcomes benefit those who have been harmed most severely. Through
this process, the benefits of restoration can be maximized, and the harms done by environmental
degradation can be remediated. While traditional restoration practices provide some benefits to
communities, these benefits can be increased through incorporating harmed communities into the
planning and implementation process.

In the proposed new framework, the Ideation Phase plays a vital role in advancing
environmental justice within restoration projects by emphasizing community involvement and
empowerment from the outset. This phase ensures flexible funding, allowing projects to align
with the specific needs and priorities of impacted communities and address systemic inequities

(Bennett, 2023). By engaging communities early on and adopting Community-Based

27



Participatory Research, the phase cultivates a collaborative environment where community
members are viewed as equal partners, and their local knowledge is valued alongside scientific
research (Shalowitz, 2009; Bennett, 2023). This approach seeks to build trust and ensure project
success by integrating community insights and priorities (Martin, 2016). This collaboration also
enhances research applicability and promotes culturally sensitive and socially acceptable
restoration initiatives (Loos, 2022). Crucially, the Ideation Phase grants communities
decision-making authority, acknowledging their right to shape their environmental futures and
aligning projects with their goals, thereby recognizing and addressing the unique cultural, social,
and economic contexts influencing environmental burdens and benefits.

The Scoping Phase further integrates environmental justice principles through its
inclusive and participatory approach. By broadening restoration goals to encompass justice
factors, such as addressing specific harms, enhancing cultural practices, and evaluating societal
impacts, the phase recognizes the diverse needs and values of impacted communities (Stephens,
2008). Community involvement remains central, with equal decision-making power granted to
impacted groups in setting restoration targets and identifying stakeholders (Bennett, 2023). This
ensures that projects are aligned with the voices and priorities of those most affected by
environmental challenges (Martin, 2016). Additionally, the phase advocates for a holistic
approach that combines traditional knowledge with scientific best practices, respecting and
valuing diverse perspectives (Martin, 2016). By prioritizing community needs and perspectives
and assessing project impacts through an equity and social justice lens, the Scoping Phase aims
to develop restoration initiatives that enhance ecological resilience while promoting fairness,

inclusivity, and empowerment within affected communities.
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Finally, the Implementation Phase aligns closely with environmental justice principles by
emphasizing ongoing community involvement, iterative adaptation, and equitable distribution of
burdens and benefits (Loos, 2022). This phase highlights the importance of collaborative
implementation with impacted communities and stakeholders, recognizing the value of local
knowledge in shaping effective, culturally sensitive restoration initiatives (Parsons, 2021). While
encouraging active participation, the phase acknowledges potential burdens and strives to
minimize these by providing flexibility in roles and responsibilities (Martin, 2016; Bennett,
2023). This approach fosters trust, strengthens relationships between communities and
stakeholders, and ensures that actions are taken with community support, respecting community
autonomy and agency. Additionally, the phase underscores the importance of sustained funding
for ongoing monitoring and fostering relationships with communities, empowering them in the
long-term governance and stewardship of the restored ecosystem (Martin, 2016). Monitoring and
evaluating environmental justice targets remain central, involving ongoing community
engagement to assess project impacts and review relevant quantitative indicators.

Together, the previous phases of the restoration framework significantly advance
recognition, procedural, and distributional justice within environmental initiatives (Parsons,
2021). A key aspect of environmental justice is the inclusion of marginalized groups,
stakeholders, and rightsholders into the process of policy creation, project development, and
process creation (Martin, 2016). Another key aspect is having flexibility in a framework that
allows it to be adapted to a specific place or knowledge system (Parsons, 2021). The Ideation
Phase lays the groundwork by prioritizing community involvement and empowerment, ensuring
that restoration projects align with the specific needs and priorities of impacted communities,

thus promoting recognition of justice. This is complemented by the Scoping Phase, which
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expands restoration goals to include justice factors and prioritizes inclusive decision-making
processes, fostering procedural justice. Additionally, the Implementation Phase emphasizes
ongoing community involvement, iterative adaptation, and equitable distribution of burdens and
benefits, minimizing disparities and promoting distributional justice. By integrating these
principles throughout the restoration process, from initial planning to implementation and
ongoing management, the framework strives to create environmentally just outcomes that
acknowledge, involve, and benefit stakeholders, thereby fostering a more equitable and
sustainable relationship between communities and their environments

The frameworks presented here are intentionally designed to be broad in their
recommendations and guidance. This breadth allows restoration practitioners from a variety of
backgrounds to adapt the framework to their project's unique needs. Each phase of the
environmental justice frameworks provides recommendations on how restoration processes can
be made more just. While the ideal application of these frameworks would be to guide
restoration from start to finish with justice at the forefront, it is also understood that there are
difficulties in implementing this framework with current restoration practices. When this is the
case practitioners are encouraged to use these frameworks to guide incorporation of justice
principles into any and all steps possible in their work. This framework has the ability to assist in
incorporating environmental justice into restoration in all projects regardless of their region,
species, or community.

This work has the ability to answer global demands for environmental justice work in the
context of degraded environments. Through the creation of broad frameworks for restoration,
equity is more easily addressed as nations and communities with varying resource levels are

provided with a framework that can be adapted to their needs. The creation of the frameworks
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presented here (Figure 5 and Figure 6) responds to a global need for restoration work that
focuses on the environmental justice implications with the same dedication that the
environmental factors are given.

Given the time restrictions imposed by this degree program, the authors felt that
meaningful and reciprocal community collaboration would not be possible. Just as this
framework aims to create a system where the needs and wishes of the impacted communities are
placed at the forefront, the creation of this framework should also follow this principle. Thus, it
is the strong recommendation of the research team that the framework proposed here be
implemented only after a thorough review and workshopping process has been completed with

impacted groups.

5. Conclusion

Ecosystem restoration has the ability to positively impact social and ecological systems. While
the burdens of ecosystem degradation have historically fallen on marginalized groups, the
benefits of restoration can likewise be reaped by these communities. While nearly all restoration
efforts have positive impacts on impacted groups, the incorporation of intentional environmental
justice practices into the restoration process can greatly increase these benefits.

While the call for environmental justice has been growing louder over recent decades, the
literature review conducted in this study did not yield any restoration frameworks that directly
addressed environmental justice. To bridge the gap between current practices and the benefits
that restoration can provide to justice, two frameworks have been proposed. Each framework
focuses on incorporating environmental justice principles, such as community-based

participatory research and traditional knowledge, into the ecosystem restoration process from
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ideation to implementation. These frameworks aim to serve as guidelines for how restoration
practitioners can incorporate environmental justice into their projects and maximize the benefits

that those projects yield.
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B., Kong, L., Xiao, Y., Xu, W., & Ouyang, Z.
{2021). An improved quality assessment
framework to better inform large-scale forest

123, 107370 hitps:/idoi.org/10.1016/.ecolind.
2021.107370

Eliminated at Stage 2.

The content is menitoring framework for forestry
to assess guality, not a restoration framework.

English

Li, Sun, T, ¥ang, W., Cui, B., & ¥in, X. (2021).
A biodiversi b B

.
of aquatic macrophyts communities in shallow
Iakes driven hy h,-umlug.ual process

hitps:idoi.arg/10. 1002 yp. 13933

as(1).

Eliminated at Stage 2.

The content focused on focusing on measuring

y for

English
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‘Weigalhofer, G., Feldbacher, E., Trauner, D.,

Pdlz, E., Hein, T., & Funk, A (2020). Integrating

Conflicting Goals of the EC Water Framework

Drective and the EC Habitats Directives Into

Floodplain Restoration Schemas. Frontiers in

Environmental Science, 8. https:fidoi.org/10.
2020.538139

Eliminated at Stage 1.

g an EU for g river
sysiam haallh not actually using a [runawurk

English

Wang, C., Zhang, H., Liu, H., Jian, 5., Yan, J
Liu, N., & Ostertag, R. (2020). Application ol’a
trait-based spacies screening framewark for
vegetation restoration in a tropical coral island of
China. Functional Ecology. 34(6). 1193-1204.
https:/doi.org/10.1111/1365-2435.13553

Eliminated at Stage 2.

The content focused on creating a framewaork for
salecting species to use in restoration.

English

Schweiger, A. H., Svenning, J., & Higgs, E-

{2020). Anakogous losses of large animals and

ma soﬂo -acokogical wnsaquenuss andm
far

megabiota restoration. Paople and Nahls
{Hoboken, M), 2(1), 28-41. hitps:lidoi.orgi10.
1002/pan3. 10086

Eliminated at Stage 2.

The content focused on raintroducing locally
axtinct species, nat restoration.

English

Bassa da Silva, M., Gongalves, F, & Persira, R
{2019). Pertuguese shallow eutrophic lakes:
evaluation under the Water Framework Directive
and possible physicochemical restoration
measures. Eurc-Mediterransan Journal for
Environmental Integration, 4(1). https.//doi.org/10.
1007/s41207-018-0080-8

Eliminated at Stage 1.

Focusad on the EU Water Framewark Diractive.

English

Dysta, J. M., & Valett, H. M. (2019). Assessing
stream channel restaration: the phased recaovery
framawork. Restoration Ecology, 27(4), 850.861.
hitps:iidoi.org/0. 111/rec. 12526

Eliminated at Stage 2.

The paper aims fo create benchmarks based on
predictable habitat structure and community
‘composition to measure the success of siream
‘ecosystem recovery, but does not presenta
rastoration framework.

English

Li, X, Yang, W.. Sun, T., & Su, L. (2018).
F of tici i

1o evaluate in
wetlands. Environmental Research Letiars, 14(5),
54003, hitps:/idoi.org/10.1088/1748-
9326/ab142¢c

Eliminated at Stage 2.

The aim is to use a framewaork of spacies o
‘evaluate weiland restoration outcomes, but does
not create a restoration framewark.

English

McDonald, T, & Dixon, K. {2018). National
ina the .

framawork in uncertain times. Ecological
Management & Restoration, 19(51), T9-89. https:
Jidoiorg10.1111/emr 12317

Eliminated at Stage 2.

The piece is a review article and an opinion piece
‘on restoration importance.

English

Fldvio, H. M., Farraira, P., Formigo, N., &
Svandsen, J. C. (2017). Reconcling agriculturs
and stream restoration in Europe: A review
ralating to the EU Wataer Framework Directive.
Tha Science of the Total Environmaent, 598-597,
378-335. hitps:/doi.orgi10.1016/].5citoteny.
2017.04.057

Eliminated at Stage 1.

The paper is a review of the ELl Water Framework
Diractiva.

English

Rinalla, M. .. & James, J. J. {(2017). A modsling
or ing plant i

during ecological restoration. Ecological

Modelling, 361, 177-183. hitps://doi.org/10.

1018/j.ecolmodel 2017.08.005

Eliminated at Stage 2.

The framework created is focused on ensuring
saad divarsity in restoration but is not a
restoration framework.

English

Wong, M. C., & Dowd, M. (2018). AModel
Framewark o Determine the Production Potential
of Fish Derived from Coastal Habitats for Use in
Habitat Restoration. Estuaries and Coasts, 39(6),
1725—1800. htips:Ndoi.org/10.1007/s12237-016-
0121-1

Eliminated at Stage 2.

The content was not relevant as it focuses on
creating a modeling framework to estimate the
production potential of fish.

English

Buxton, R. T, Jones, C. J., Lyver, P. O, Towns,
D.R., & Borrelle, 5. B. (2016). Deciding when to
lend a helping hand: a decision-making
lramawurk [Dr saatnrd lslam‘.l restoration.

, 25(3), 467484
https:iidoi DIQM 0 10071\510531 -016-1079-8

Eliminated at Stage 2.

The paper was eliminated as it guides the
'decision of whether to restore a space, but does
not describa the actual restoration process.

Engiish

Christin, 7 L, Bagstad, K. J., & Vardona, M_ A
{2016}, A decision framework for identifying
models to estimate forest ecosystam services
gains from restoration. Forest Ecosystems, 3(1).
1-137. https:/idoi.org/10. 1186/54 066 3-016-D062-
¥

Eliminated at Stage 2.

The piece is not a restoration framework,
framework for deciding what models to use as a
restoration framewark.

English

Chaves, R. B., Durigan, G., Brancalion, P. H. 5.,
& Aronson, J. (2015) 0n|ha need of lagal
projects
success: new perspectives from Sdo Paulo siate
(Brazil). Restoration Ecology. 23(6). 754759,
https:idoi.org/10.1111/rec. 12267

Eliminated at Stage 2.

The paper was eliminated as it is an overview of
Brazil's restoration regulations, but does not
present a framewark for guiding restoration.

English

Mangil, J., Navarro, J., & Diaz, V. (2015). An
ecological framework applied to a forest
rastoration program on badlands in Sierra de
Avila {Central Spain). Madera y bosques, 21{1),
1-19.

Eliminated at Stage 1.

Contant was not in English

Spanish

Dias, A. T. C., Bozelli, R. L., Zamith, L. R,
Esteves, F. da A., Ferreira, P., & Scarano, F. R.
{2014). Limited ralevance of studying colonization
in degraded areas for selecting framewark
species for ecosystem restoration. Natureza &
Conservagdo, 12(2), 134-137. hitps-fidoi.org/10.
1018/j.ncon.2014.08.002

Eliminated at Stage 1.

The paper was eliminated as it is focused on
framewaork species.

Engiish

Kirkman, L. K., Bamett, A, Williams, B. W., Hiars,
J. K., Pokswinski, 5. M., & Milchell, R. J. 13).
A dynamic reference model: a framework for
assessing biodiversity restoration goals in a fire-

23(7). 1574-1587. hitps:iidoi.org/10.1890/13-
0021.1

Eliminated at Stage 2.

The focus was on creating a framework for
‘establishing reference sites.

English

Jacobs, O F., Dalgleish, H_J_, & Nelson, C. D
{2013). A conceptual framewaork for restoration of
thraatened plants: the effective model of
Amarican chestnut (Castansa dentata)
reintroduciion. The New Phylologist, 197(2), 378—
383. hitpsidoi.org/10.1111/nph. 12020

Eliminated at Stage 2.

The content focused on engineering blight-
resistant traes.

English

Franklin, J. F., & Johnson, K. N. {2012).
Restoration Framework for Federal Forests in the
Pacific Northwest. Journal of Forestry, 110{8),
429438, https:/doi.org/10.5844jof. 10-006

Eliminated at Stage 2.

English
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‘Gonzalez del Tanago, M., Garcia de Jalon, D, &
Roman, M. (2012). River Restomation in Spain:
Thaeoretical and Practical Approach in the Confaxt
«of the European Water Framework Directive.
Environmental Managament (New York), 50(1),
123-139. https:/doi.orgi10.1007/s00267-012-
8862-1

Eliminated at Stage 1.

Focused on the EU Water Framework Directive.

English

Mahhews J. w aswms G. (2010).
in planl
asa for
rogress: C gence, 1
and restoration progress. The Journal of Applied
Ecalogy, 47(5), 11281136, hitps://doi.org/0.
1111/j.1365-2664.2010.01862.x

wietland

Eliminated at Stage 2.

The piece was aliminated as it is a monitaring

nota

English

ke, D. A, Brooks, M. L., & D'Antonio, C.
{2010). Fire as a Restoration Tool: A Decision
Framawark for Predicting the Control or
Enhancement of Plants Using Fire. Restoration
Ecology. 18{3), 274-284. htips:/idoi.orgM0.1111j.
1526-100X.2010.00658 %

Eliminated at Stage 2.

The content was focused on the use and
response of ecosystems to fire for restoration
purposes.

English

Brooks, K. J.. Sefterfisld, 5 A & Douglas, M. M_
{2010). Exotic Grass Invasions: Applying &
Conceptual Framework to the Dynamics of
Degradation and Restaration in Australia’s
Tropical Savannas. Restoration Ecology, 18(2),
188-197. htips:/idoi org/10.1111].1526-100X.
2008.00470.x

at Stage 2.

The piece was sliminated as it applies a pravious
framework to measure the impact of invasive
‘grass species, but does not focus on restoration.

English

Firn, J, House, A. P N_, & Buckley, ¥ M. (2010}
Altarnative states models provide an effective
frameawork for invasive species control and
rastoration of native communities. The Joumal of
Appliad Ecology, 47(1), 96-105. hitps-//dai.
org/10.11111]. 1365-2664. 2009.01741.x

Eliminated at Stage 2.

The content focuses on invasive species control
and not ecosystem restaration.

English

Sudmg, KN, gzoas March 6). mwuaummrs

namsm Tfands in EwtagyandEuuMm
httpszwww.cell.comtrendsiecology-
i 5347 7-0

Eliminated at Stage 2.

The article was eliminated as it is focused on

in but is nota
restoration framework.

English

Flarsheim, J. L., Mount, J. F., & Constantine, C.
R. {2008). A geomorphic manitoring and adaptive
assessment framework to assess the effect of
lowland finodplain n\mrlasluminn on channal-

in sediment i Rivar
and Applications, 22(3), 353-375. https.idoi.
org/10.1002/rra 911

at Stage 2.

The content focuses on geomorphology and
assessing its impacts.

English

Kulp, M., Penland, 5.. Williams, 5. J.. Jankins, C.,
Flocks, J., & Kindinger, J. (2005). Geologic
Framework, Evolution, and Sediment Resources
for Restoration of the Louisiana Coastal Zone_
Joumnal of Coastal Research, 44, 56-71.

Eliminated at Stage 1.

The paper focused on framework geologic
structhuras.

English

Marzluff, J. M., & Ewing, K. (2001). Restoration of
Fragmented Landscapes for the Conservation of
Birds: A General Framework and Specific

tions for L izing L

Restoration Ecology, 9(3), 280-292. https-/idoi.
org/10.1046j.1526-100x.2001.009003280.x

Eliminated at Stage 2.

The piece focuses on fragmented communities
caused by urbanization.

English

Kolka, R., Melson, E. A, & Trettin, C. C. (2000).
Concaptual Assessmant Framework for Forested
‘Wetland Restoration: The Pen Branch
Experience. Restoration of a Severely Impacted
Riparian Wetland System - The Pan Branch
Project. i inearing, 15(1).

atStage 2.

The piece is a wetland assessmant fremewaork.
‘and not a restoration framework.

English

Hohbs R. J., & Nertan, D A_(‘IBQE} Towardsa
cology.
Remramon Ecclogy, 4:2] 93110 Mips_ﬂdnl
org10.11111}. 1526-100X. 1996.tb00112.x

Eliminaled at Stage 2

The piece is an opinion and review of current
frameworks but presents no new framework.

English

F‘Enez D. R Rassatto, M. J.,& Farina, J. {2021}
between

environmental aducation: a nrih(al view frnm
Enrique Leffs conceptual framewark.
Desenvolvimento e Meio Ambients, 58. hitps:
Jidoi.org/10.5380/dma w5 8i0.7E0E0

Excluded at Stage 1.

The content was a review and critique of Leffs
restoration framewark.

English

Cap. 5., Xia, C.. Suo, X.. & Wei, Z. (2021). A
framawork for nalmlahng the net benefits of
in China.
Ecosystem Sarvices, 50 101325— hitps-iidoi.
orgi10.1016/j.ecoser.2021.101325

Excluded due to access.

The piece was not available to the researcher so
was excluded.

English

Zhao, Y., Luo, J., Li, T, Chan, J., Mi, Y., & Wang,
K. (2023). A Framework to Identify Pricrity Areas
for Restoration: Integrating Human Demand and
Ecosystem Services in Dongting Lake Eco-
Economic Zone, China. Land, 12(5), 965. MDP|
AG. Retrieved from hitp://dx.doi.org/10.

AH

MiA

The framewaork ranks potantial restoration areas
based off of ecosystem sarvice .

Engiish

Identify restoration areas based on their
acosystam service vahue and low-cost,

high-supply factors

Environmental
Justice nat direcily
menticned but
overlapping goals
‘are present.

Pfeifar, M., Sally, S. M., Marshall, A. R., Rushton,
5., Mocre, E., Shirima, D. D., Smit, J., Kioke, E..
Barnes, L. Waila C.. Raes. L, Braunhollz, L,
Olivier, shengoma, E., Bowers, S., &
Guerrurn—h.ilnalras, 5. {2023] A systems
appmach iramswork for evaluating tree

for secial and
outcomes in rural tropical landscay
Philosophical Transactions of the Royal Society of
London. Series B. Biological Sciences, 378
{1867}, 20210111-20210111. hitps:/idoi.org/ 0.
1098/rsth. 2021.0111

AH

MiA

The authors ralied on participatory restoration

using of a forest
tion i to develop a

English

To develop a framework to identify
restoration opportunities that consider
Iocal knowledge, value systems, and
human wellbeing

Environmental
Justice nat direcily
menticned but
overlapping goals
‘are present.

de Groot, R., Moolenaar, 5., de Vente, J., De
Leijster, V., Ramos, M. E., Robles, A. B.,
‘Schoonhoven, Y., & Verweij, P. (2022).
Framework for integrated Ecosystem Services
assessment of the costs and benefits of large
scale landscape restoration illustrated with a case
study in Maditerranean Spain. Ecosystem
Services, 53, 101383, hitps:/idoi.ong/10.1016/].
ecoser.2021.101383

Yes

MNiA

The authars prasent a framewark very similar the
acosystem services model to analyza broad

English

To develop and a

ta analyze, quantify, and monetize tha
axtarnalities of land use and land use
changes

Justice nat direcily
mentioned but
‘overlapping goals
are present.

impacts of

‘Guimaraes, L. F., Teixeira, F. C., Peraira, J.N.,
Backer, B. R., Oliveira, A. K_B., Lima, A F.,
Verdl, A. P, & Miguez, M. G. (2021). The
challenges of wrban river restoration and the
proposition of a framework towards river
rastoration goals. Joumal of Cleaner Production,
316, 128330-. https:'doi.org/10.1016/ jclepro.
2021.128330

MNiA

The authors present a literature review and
proposed framework to identify comprehensive
bengfits of river restoration including social and
urban results, and incorporating public
involvemant and awareness.

English

To create an i and

sat of variad achcns and technigues
valus

Justice not directly
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Applications, 35(8), 543-552. hitps:idoi arg/ 0.
1002/rra. 3423

Citation (YIN) tion Stage (If. Reason for Language |Study Purpose Environmental
stice Factors
Ndiritu, G. G., Terer, T., Njoroge, P., Muiruri, V. Yes NiA The paper prasents an adaptation of the English Adapting the Biological Condition Environmental
M., Njagi, E. L, Kosgsi, G, Njoroge, L. Kamau, Biological Condition Gradient framewnork far tha Gradiant info a framework for restoration | Justica not directly
P. W, Malonza, P. K., Muchane, M., Gathua, J., terrestrial application. It includes biclogical indices of terrestrial environments mantioned but
‘Odeny, D.. & Courternanch, D. (2021). Using the for monitoring and assessing wetlands and ‘overlapping goals
Biokogical Condition Gradient Model as a aquatic ecosystems are prasent.
Bioassessment Framework to Support
Rehabilitation and Restoration of the UpperTana
River Watershed in Kenya. Frontiers
Environmental Science, 5. htips:fidoi. ngO.
2021.671051
Tao, Q. Gao, G., Xi, H., Wang, F., Cheng, X., Ou, |Yes MNiA The authors present an intagrated ecosystem English To propose an integrated evaluation MNone
W, & Tao, Y {2022) An integratad eualuanm sarvices modal applied in urban anvironments to framework for multiscale ecological
'determine the most efficiant restoration locations. protection and restoration based off of
rastoration hased on multi-scenario lrada—oﬂs of trade-offs of ecosystem services
ecosystem services: Case study of Nanjing City,
China. Ecological Indicators, 140, 108362—, hitps:
fided.org/10. 1016/ ecolind.2022 108962
Simonson, W. D, Miller, E., Jones, A., Garcia- Yes MNiA The paper is aliterature review on restoration in a (English To develop a framework that cutlines MNone
Rangel, ., Thomton, H., & McOwen. C. (2021). ‘dimate change context, and presents a where ecological restoration needs fo be
Enhancing climata change rasiliance of acological framework based on in-house expert knawledge adapted for climate change in order to
for action. of climate vulnerability of species and inform the design and implementation of
F‘arspechves in Ecology and Conservation, 19(3), ‘Bcosystems. climate change resilient rastoration
300-310. htips:/idoi.org/10.1016/].pecan. projects
2021.05.002
Shao, D., Liu, K., Mossman, H. L, Adams, M. P., |Yes NiA The Ehn:ly prssanla & framework and an example | English Develop & metric and modeling None
Wang, H., Li, D., Yan, Y., & Cui, B. {2021). A tch L It framework to prioritize salt marsh patches
ioritization metric and i i datalls a schemallzallcn of study area, an for rastoration with a focus on creating
patches of the of connectivity within landscapes
Ecolegical Indicators, 128, 107833, hitpsidoi. natwums and a simulation of restoration
org/10.1016/].ecolind2021. 107833 ion using ing-patch ar
f-patch ;
Dhyani, 5., Barllstt, D., Kadaverugu, R., Yes NiA The paper prasents a novel restoration English  |To develop a methodology (used Environmental
Dasgupta, R., Pujari, P., & Verma, P. (2020). framewark, incorporating ecosystem services into inferchangeably with framework) that Justice not directly
Integrated climate sensitive restorafion framewark the Integrated Climate Sensitive Restaration bridges the gap between pariicipatory | mentioned but
for changes to land Framewark socic-ecology and digital technologylbig | overlapping goals
rastoration. Restoration Ecology, 28(5), 1026— data to accomplish sustainable ‘are prasent.
1031. hitfps-!idoi.org/10.1111/rec. 13230 goals.
Angelopoulos, N. V., Cawx, | G, & Buijse, A.D. | Yes NiA The authars prasent a litaraturs review and a English | To present an integrated project planning | Environmental
{2017). Integrated planning framework for framework for restoration. They create a decision framework for river restoration that will | Justice not directly
successiul river restoration projects: Upscaling support tool for project identification, formulation, help pi and river but
lessons learnt from European case studies. implementation. and monitoring. It includes a ‘address the comman challenges when ‘overlapping goals
Environmental Science & Policy, 76, 12-22, hitps: ragquiremant that environmental and socio- designing and implementing the most  [are present.
Jidoi.org/10.1016/.envsci.2017.06.005 ‘economic objectives be identified. ‘appropriate river restoration project.
Focusing on adaptive
Coufinho, A. G., Carlucci, M. B.. & Cianciaruso, Yes NiA This framework presents a method for English To create a framework that uses Mone
M. V. {2023). A framework to apply trait-based implementing multiple restoration solutions in one simulations to obiain a large number of
ecological restoration at large scales. The Journal project in order to maximizs the impact of the restoration solutions to achieve mutiple
of Applied Ecology., 60(8), 1562-1571. hitps-Vdoi. restoration and account for the largest number of targets.
orgi10.1111%2F 1365-2664 14439 spacies possible.
Dickie, M., Bampfylde, C., Habib, T. J, Cody, M., |Yes NiA The pieca presented mapping and valuation English | The authors aim to devalop a None
Banesh, K., Kellner, M., McLsllan, M., in, 5., metheds in its framework that are useful for ioritizati Igorithm and
& Serrouya, R. (2023). Where to Deg|n7A||ex|D|e 'developing other restoration projects, though it is how it can be used o predict and monitor
framework to priorilize caribou habitat restoration. limited by the operational specificity. progress toward restoring caribou habitat.
Restoration Ecology, 31(5). hitps:/idoi.org/10.
1111/rec. 13873
Yang, R., Chen, 5. & Ye, Y. Toward potential Yes MNiA Thls plece is included due to its restoration site. English The paper aims to develop an area MNone
area identification for land consalidation and that i land identification framework for land
ion: an use type data, pracipitation, sail types, a spatial idation and ! ion.
via land use optimization. Environ Dev Sustain grid for population, geographic data, and current It explores how land use optimization and
{2022). https:/idoi org/10.1007/s10668-022- natural reserve maps fo identify land for LCER ars linkad.
027679 restoration.
Han, Q., Ding, Y., & Pang, S. (2021). Sustainable | Yes NiA The pisce presents a framewark for quantifjing  |English | To plan sustainable and cost-effective | None
and cost-effactive vegetation restoration growing patential using Potential Natural getation projects wi i
iramawcrk under dimate change Forest Eou\oqy ‘Vegetation patterns and dividing promising areas given to potential impacts of climate
498, 110436 into restoration sites. change based on growing potential index.
crg.fw 1016(j.foreco.2021 119436
Copeland, S. M., Baughman, O. W., Boyd, C. 5., | Yes NiA Copeland et al present a new framework based  |English | To build a precision framework that will | Nane
Davies, K. W., Kerby, J., Kildisheva, 0. A_, & off of standard restoration frameworks in order to ‘address sepcific barriers to improve
Svajear, T (2021). Improving restoration sucoess undarstand variahility and address it in restoration autcomes for standard restoration
through a precision restoration framewark. actions. approaches.
Restoration Ecology, 29(2). https:/idoi.org/10.
1111/rec. 13348
Han_B., Jin, X, Xiang, X_, Rui, 5., Zhang, X.. Jin, |Yes MiA This piece prasents a framework for integrating English Evaluation framewaork building on Land-  |None
Z., & Zhou, Y. (2021). An intagrated evaluation multidevel factors inta planning for restoration in Space Ecological Restoration policy
framework for Land-Space ecological restoration order to more efficiently designate restoration models that gives a mulli-scale planning
planning strategy making in rapidly devaloping zones in developing areas. approach taking socio-sconomic,
area. Ecological Indicators, 124, 107374 hitps: ‘environmental, and landscape alements
Jidoi.org/10.1016/.ecolind.2021.107374 info account at different government
lavals.
¥in, X, Li, J., Kadry, 5. N., & Sanz-Prieto, Yas MNIA The paper presents a novel Arificial Intelligence  |English To manage the
{2021}, Artificial mlal»genua assisted .mn.genl framework that assists with restoration planning. of the terrestrial ecosystern through use [ Justice not directly
planning of artificial intelligence fo plan the mentioned but
«of terrestrial e(,osyslams_ Emvironmental Impact ‘assessment of restoration ‘overlapping goals
Assessment Review, B8, 108493 https:/iidoi. ‘are prasent.
orgi10.1016/].eiar.2020. 106483
Ram Pandit, John A. Parrotia, Ashok Kumar ACH i Both bit ical and English To develop a multi-criteri to
Chaudhary, Douglas L. Karlen, Daniel Luis ‘environmental, social, economic, technical, ‘assess the effectiveness of land Justice not directly
Mascia Vieira, Yaskov Anker, Ruishan Chen, Jos cultural, and political  Within IPBES and the degradation responses for usa in mantionad but
Marris, Jim Harris & Phumza Nishotsha (2020) A Economics of Land Degradation, this is planning and restoration overlapping goals
framawork to evaluate land degradation and ‘adaptation are present.
restoration responses for improved planning and
decision-making, Ecosystems and People, 16:1,
1-18, DOL: 10.1080/26395316.2019. 1697756
Carl Kraft, B., & Crandall, R. (2020). A Framewark |Yes MNiA This paper prasents a novel framework based off (English To consider future
for Considering Climate Change Impacis in of the Despwater Horizon spill restoration and in project selection in order to achieve Justice not directly
Project Selection for Deepwater Horizon develops a disaster-response restoration short-term project objectives whils mentioned but
Restoration Efforts. Watlands (Wilmington, N.C.), framework maximizing long-term project banefits and (overlapping goals
AD0(4), 893890 hitps:lidoi orgi10.1007/s13157- monetary investment are prasent
019-01226-y
Diamand, J., Tonning, B., Parry, K., & Boschen, | Yes NiA This piece created an ecosysterm good and English  |Tocreatea that ap
C. (2013). Integrating Aqualic Designated Use services framework designed lo create integrated watershad management in a a holistic Justice nat direclly
Protection and Restoration Strategies Uslng an management strategies. manner, but
Ecosystem Goods and Services Framework and i pping goals
an management stralegias to achieve are present.
Managamant, 15(5), 808818 htips-lidoi orgi10 multiple beneficial uses in an aquatic
1002/ieam. 4178 systam
Hong, C., Chang, H., & Chung, E. (2019). Yes NiA This piece creates a framework based on the English | To apply residents’ perceptions of
Comparing the funclional recognition of social-scological systems model o create a aesthetic, hydrologic, and environmental [ Justice not directly
‘aesthetics, hydrotogy, and quality in urban stream hierarchy of preferences for use in restoration quality |rnpruvemant functions to improve manuonad but
restoration through the framewerk of siting. urban straam and project pping goals
i fion. River and competitiveness are present.
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383. hitps/fdoi.org/10.1007/511273-008-9113-7

causal idantification and practical guidelines can

all be applied fo other projects.

Citation [¥IN) lion Stage {If Reascn for Language | Study Purpose Environmental
Justice Factors
Park, K. & Lae, K. [1019; Dauelupmanlul Yes NiA The authors create a novel three-design phase  |English | To establish a sustainable intagrated None
Desig for framewark that yields three design plans design framework for urban stream
Stroam Restoration. Sushlnahlﬂy (Basal, ‘considering different stream flow conditions. The rastoration that supplementad the limited
‘Switzerland), 11(3), 674—. hitps:/doi.org/10. framework created has aspecls that can be scope of application and identified the
3390/5u11030674 applied to other typas rasulting problems.
Derak, M., Cortina, J., Taiqui, L., & Aledo, A. Yes NiA The piece details a novel participatory framework |English To develop a framework for forest Environmental
{2018). A proposed framework for participatory based on typical restoration steps but including restoration based on knowledge share, | Justice not directly
forest restoration in semiarid areas of North ‘community perspectives and needs. trust, and active stakeholder participation |menticned but
Africa. Restoration Ecology, 26(51), 518-525. in all restoration steps ‘overlapping goals
https:iidoi.org/10.1111/rec. 12486 ars prasent.
Jiang, X, Liu. Y., Xu, 5., & Qi. W. (2018). A Yes NiA Social-ecological systems are used as the base  |English Api to i
‘Gateway fo Successful Rl\ner Restorations: A Pre- for this framework as it explores methods for determine the priority of soial-ecological |Justice not directly
River 'determining the lowest impact and highest restoration objectives for river menticned but
in Northeast China, s-mamammy (Basel, acosystem return rastoration projects will be using , tachnical, ing goals
Switzerland), 10(4), 1028—. hiips:/idoi.orgi0. and socio-economic factors are present.
3390/5u10041028
Canfo-Perello, J., Morera-Escrich, J. L., Martin- | Yes NiA This paper prasents a novel hybrid framework | English Developing a hybrid modsl thal is None
Utrillas, M., & Curiel-Esparza, J. (2018). using the Analytical Hierarchy Process with the capable of dealing with environmental
Restoration prioritization framawork for roadway Delpghi Mathed and VIKOR ‘nchnlq.la to craate an criteria as well as territorial and economic
high cut slopes to reverse land degradation and method for criteria
fragmentation. Land Use Policy, 71, 470-473. This aids in the dacision process for restoration
hitpa://doi.org!10. 10164 2017.11.020 projects.
Silva, A. M. da, Bortoleto, L. A, Castelli, K. R., AH MiA This novel framework is based on Higgs' English To allow for the identification of areas Mona
Silva, R. A. e, & Mendes, P. B. (2017). ‘guidelines and allows users to map habitat vs. whera interventions of passive restoration
Prospecting the potential of ecosystem non-habitat, concern level for conservation, have the potential to be successful vs
rastoration: A proposed framework and a case suitability for restoration, and establish whera assisted actions are necessary to
study. Ecological Engineering, 108, 505-513. ‘conservation unit presence. reach acosystem resiience capacity
hitps://doi.org/10.1016f.ecoleng 2017.07.024
Aronson, J., Bignaut, J. N., & Aronson, T. B. Yes NiA This framework is scalable and widely applicable |English To identify essential elements of Environmental
{2017). CONCEPTUAL FRAMEWORKS AND as it facilitates decisions using a set of guestions rastoration frameworks and propese a | Justice not directly
REFERENCES FOR LANDSCAPE-SCALE including: who decides on the objectives? Which new framework that can be used to assist | mentioned but
RESTORATION: REFLECTING BACK AND ‘decision-making processes should be followed? ‘with the realization of long-lasting and ‘overlapping goals
LOOKING FORWARD. Annals of the Missouri What are the desired outputs? What success affective rastoration are pragent.
Botanical Garden, 102(2), 186-200. hitps:idoi. indicators will be used? Which combo of
org/10.3417/2017003 restoration activities should be applied and
whera? Who should pay? Who are the
beneficiaries? What is the potential loss if no
action is taken?
Reinhardt, J. R., Naugle, D. E., Maestas, J.D., Yes NiA The framework outiines a mapping method that English To provide a demonstrative framewaork for | None
Allred, B, Evans, J., & Fa\lmwskl M. (2017). can be used in other restoration contexts. it identifying priority areas for canifer
Next: focuses on species density versus potential removal to support sage grouse
'ramawcﬂ( for visualizing lncal cuml'ar culs nilmn habitat locations to determine priority restoration. rehabilitation and maxdmize benefits.
conbext. 3
c; B8{7). https:iidoi.org/10.1002/ecs2. 1888
Budiharta, 5., Maijaard, E., Walls, J. A., Abram, AH MiA The framework focuses on diagnosing the social- (English To develop an analytical framework for Environmental
N. K., & Wilson, KA. (2016). Enhancing acological system that reprasent an opportunity operalionalising a contextual and Justice nat direclly
faasibility: Incorporating a socio-acological for restoration. This is done by hio but
systemns framework into restoration planning. 2} Identifying the context for restoration activities planning that employs Ostrom's SES overlapping goals
Environmental Science & Policy, 64, 83-82. hitps: including ecological, socio-acological, political framework in conjunction with methods | are present.
Jidoi org10.1016/j envsci 2016 .08.014 ‘contaxts for systematic decision-making
3) Opportunity cost
4) F ion analysis and plamlnq
Martin, D. M., Hermoso, V., Pantus, F, Olley, J., |Yes MNiA This engages in a ial ifi English To develop a decision framework for Environmental
Linke, 5., & Poff, N. L. (2016). A proposed process with elements of hierarchical planning systamatic rlver raslurahun planning Justice not directly
framawork to syshematlcally design and phases and faedback loops. The framework uses. where systems but
methods that can be widely applied including design and tradeoff analyses are ‘overlapping goals
‘radaoils forwatarshed planning md Parato ' ‘amployed concurrently. The goal of this | are present.
127, 146 inclesions malhods and lmdaoﬂanalysls framewark is to incorporate empirical
155. hitps:/fdoi.org/10.1016/.ecolecon. ‘acological and socio-economic research
.04.007 ‘and models into multidisciplinary decision
support methods
‘Wagner, A. M., Larson, D. L., DalSoglio, J. A, AH MiA The authors present a decision tree that provides  (English Presenta for
Harris, J. A., Labus, P., Rosi-Marshall E. J., & a framework for goal setting and to identify comprehensive set ul achle\ribls gDE|5 Justice not directly
Skrabli K E [ZOWSJ A framework for ‘outcomes of restoration acitvities. for of but
goals for sites to be used in concart with overlapping goals
determining goals for remediation. are present.
Assessment and Management. 12(2), 264-272.
https:/doi.org/10.10025eam. 1709
Speed, R. A, Li, ¥, Tickner, D., Huang, H., AH MiA The authors present a framework that balances  (English Presant a framework for strategic river Environmental
Naiman, R. J., Cao, J., Lei, G., Yu, L., Sayers, P, human demands, natural environment needs, and restoration that is inclusive and Justice not directly
Zhao, Z., & Wei, Y. (2016). A framawark for river function to maximize services through ‘astablish a set of eight golden rules for menticned but
strategic river restoration in China. Water assassing drivers and pressures, nulrient cycls successful planning and implementation | overlapping goals
International, 41(7), 3898-1015. hitps:/idoi.org10. services, and of restoration aclivities. ‘are present.
1080/02508060.2016.1247311 priarities.
Glenk, K., Schaafsma, M., Maxey, A., Martin- Yes NiA A novel based on the I English To create a framework to guide spatially | Environmental
Ortaga, J., & Hanley, N_ (2014). A framework for systems model, the authors prasent a mathod for axplicit economic impact assessments of [ Justice not directly
valuing spatially targeted peatiand restoration. & cost-benefit analysis of peatland fion using but
Ecosystem Services, 8, 20-33. hitps://doi.org/10. including baseline scenario and restoration, Services ‘overlapping goals
1018/j.ecoser 2014 02.008 i of senices are prasent.
changes and welfars impacts, economic
‘assessmant, sensitivity analysis, spatially explicit
estimation of welfare impacts, spatially explicit
data wsed in decision making.
Tambosi, L. R., Martensen, A. C., Ribeiro, M.C., |Yes i This framework considers restoration impacts at  (English To define priority restoration areas based |None
& Metzger, J. P. (2014). Framework to Optimize both local and larga scales through (alculahng ‘on landscape structure at multiple scales
Bindivarsity Restoration Efforts Basad on Habitat and infarring of in order to opfimize restoration efforts by
Amount and Landscape Connectivity. Restoration ‘communities based on connectivity in order to enhancing landscape connectivity while
Ecalogy. 22(2), 163—177. https:/idoi.orgl10. priaritize restoration that will ba most impactful. reducing cost
1111/rec. 12048
Vbshuka. A Alcasaka. M & Kadoya, T. (2014} Yes MiA The framewaork presented guides the collection of (English To create a simple I'ramewurk for spatial |None
Spatial raquisita information, mapping tha cost index of restoration priotitization wsin,
A Simple Framawork Referenclng Pasl Species sites, prioritizing sites, and ‘complementarity analysis basad on the
Distributions. Resforation Ecology. 22(2), 185— the results. Thesa methods can be applied to differences between past and present
185. hitps:fdoi.org/10.1111/rec. 12075 other restoration activities. spacies distribution. Focuses on cost-
afficient planning and implementation
aver large areas
‘Song, X., & Frostell, B. (2012). The DPSIR Yes NiA The framework focuses on the selection of English To develop a d
Framewark and a Pressure-Oriented Watar system boundaries, cost-effectiveness framewark tD baltar Eddross the need for |Justice not directly
Quality Monitoring Approach to Ecological River , and i ing as p but
Restoration. Water (Basal), 4(3), 670-682. hitps: . It argues that ‘overlapping goals
fidoi.org0.3380/w4030670 pressures should be considered through are present.
discussion and inclusion of the human acfivities
that give rise to them.
Biswas, 5. R., Mallik, A. U., Choudhury, J. K., & Yes NiA This novel restoration framework focuses on English To present a framework for tropical Environmental
Nishat, A. {2009) unified framewaork for the: identifying the causes of degradation and mangrove restoration that addresses the | Justice not directly
Asian mang addressing them to prevent further degradation as ecalogy, economy, and social issues mentioned but
bridging euu\ogy. society and economics. 'wall as developing a detailad practical guideline by the cause ing goals
Wellands Ecology and Management, 17(4), 365— for restoring already degraded mangroves. The of mangrove degradation are prasent.
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5., (1995). A planning and decision-making
frameawork for ecological restoration.
Environmental Management {New York), 19(8},
TBS-T36. hitps://doi.crg10.1007/BF0247 1832

wider range of participants and more decision
criteria than earlier frameworks.

acalogy and presant a decision

Citation YN lion Stage {If Reasen for Language | Study Purpose Environmental
Justice Factors
King, E. G., & Hobbs, R. J. (2006). Identifying Yes MNiA The piece uses an analysis of connections and English To present a framework far considering MNone
Linkages amang Conceptual Models of i behwaen o ion and i
gradation and i strengthen restoration planning efforts. Thess aptions from a synthesis of three

Towards an | rative Framewoark. Restoration mathods can be applied across many ecosystem concaptual models.
Ecalogy. 14(3), 368-378. hitps:/idoi.org/0.1111/j types to aid rastoration.
1526-100X.2006.00145.x
Pastorok, R. A, MacDonald, A., Sampson, J. R, |Yes i The framework includes methods to define English To create a formal restoration planning MNone
Pace Wilber, Yozzo, D. J., & Titre, J. P. (1997). ‘ecosystem appropriateness, measure site framework based on the U.S. Army Corps
An ecological decision framewark for uncertainties, develop ecological modals, and af Engineer's project planning framewark

i ion projects. implement monitaring methods. These methods that is focused specifically on guiding
Enginearing, 9(1), 88107 https:/'doi.orgi10. ‘can be used in many types of restoration ‘acosystam restoration projects.
1016/50925-B574(87)00036-0
Wyant, J. G. (Decision R_, Meganck, R, & Ham, |Yes NiA This framework presents a methad for including a |English | Ta provide a definition for restoration Environmental

Justics nat directly

framework that organizes diffarent menticned but
phases of ion and i pping goals
decisions. are present.
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Citation
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(¥IN)

Stags (If

Language
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Emiironmental
Justice Faciors

Dan, Y., Peng, J., Zhang, Z., Xu, Z., Mac, Q., &
Dang. J. (2020). Territorially ecological restoration
zoning based on the framework of degradation
pressura supply state and restoration potential:a
‘case study in the Pearl River Delta region.
Shengtai Xuebao = Acta Ecologica Sinica, 23,
B451-.

Eliminated at Stage 1.

Not English language

Chinese

McCoy, A. L, Holmes, S. R., & Boisjolie, B. A.
(2018). Flow Restoration in the Columbia River
Basin: An Evaluation of a Flow Restoration

Managemant (New York), 61(3), 506-519. hitps:
ifdoi.org10.1007/500267-017-0926-0

Eliminated at Stage 1.

focused on restoring flow levels to previously regulated
water bodies, not ecological restoration

English

Nam, J., Son, K.-H., & Khim, J. 5. {2015). Multiple
Implications of the Restoration of Coastal Wetland
Ecosystem and the Establishment of a Strategic
Restoration Framework. Ocean and Polar
Research, 37(3), 211-223. hitps-/idoi.org10.
4217/0PR.2015.37.3.211

Eliminated at Stage 1.

Mot English language

Korean

Park, H., & Higgs, E. (2018). A criteria and
indicators monitoring llammrk for [wd forestry
in lha i of

Assessmant, 190(3}, 113-120. nltps_#dm orgio.
1007/510661-018-5454-9

MNo

Eliminated at Stage 1.

Focused on food forests and applying ecological
i incil toi jing their agri

yield, not restoration work.

English

Ya, Y., Lin, Y., Liy, 5., & Luo, M. (2019). Socal-
‘ecological syslam (SES) analysis framework for

of
farests laki
\grasslands: Ulilizing the source area of Qiantang
River in Zhejiang Province as an example. Sheng
Tai Xue Bao, 39(23), 8846-. hitps:idoi.org/10.
5846/5ixb201905301138

MNo

Eliminated at Stage 1.

Mot English language

Chinese

Zhao, L., Xia, J., Yang, F, Yang, L., & ¥u, F.
(2021). Currant situation, framework, problems
‘and prospect of water ecological restoration in
Guangdong-Hong Kong-Macao Greater Bay Area.
Sheng Tai Xue Bao, 41{12), 5054-. https-/idoi
orgi10. 11077

Eliminated at Stage 1.

Not English language

Chinese

Jantawong, K., Kavinchan, M.,
‘Wangpakapattanawong, P., & Elliott, S_(2022).
Financial Analysis of Potantial Carbon Value over
14 Yaars of Forest Restoration by the Framework
Species Method. Forests, 13(2), 144-. hitps_iidoi.
org10.3390F13020144

Mo

Eliminated at Stage 1.

Framewark species-focused.

English

Muhar, §., Januschke, K., Kail, J., Poppe, M.,
Schmutz, 8., Hering, D., & Buijse, A. D_{20186).
Evaluating good-practice casas for river
restoration across Europe: context, methodological
framework, selected results and
recommendations. Hydrobiologia, 76%(1), 3-19.
hitps-ifdoi org/10_1007/510750-016-26852-7

Eliminated at Stage 1.

Mot a restoration framework

English

Sagar, R., Mondragon-Botero, A., Dolins, F.,
Morgan, B., Vu, T, McCrae, J., & Winchester, V.
(2021). Forest Restoration at Beranty Reserve,
Southern Madagascar: A Pilot Study of Tree
Growth Following the Framework Species Mathod.
Land (Basel), 10{10}, 1041-. https:/idoi.org 0.
33890land 10101041

Mo

Eliminated at Stage 1.

Framework species-focused

English

England, J., Skinner, K. 5., & Carter, M. G. (2008).
Monitoring, river restoration and the Water
Framework Directive. Water and Environment
Journal | WE, 22(4), 227-234_ hitps:/idoi org/10.
1111/].1747-6583.2007.00090.x

Eliminated at Stage 1.

Water Framework Directive

English

Mouton, A M_, Van Der Most, H_, Jauken, A
Goethals, P.L. M., & De Pauw, M. (2009).
Evaluation of river basin restoration options by the
‘application of the Water Framework Diractive
Explorar in the Zwalm River basin (Flanders,
Belgium). River Research and Applications, 25(1),
82-87. hitps:/doi.org/10.1002/ra. 1106

Eliminated at Stage 1

Water Framawork Directive

English

. R, Podsiadiowski, 5., Dondajewska, R., &
Kazak, A. (2014). The sustainable restoration of
|lakes—towards the challanges of the Water
Framawork Directive. Ecohydralogy &

iology, 14(1), 6874, :ildoi.org/10.
101&] ecohyd.2013.12.001

Eliminated at Stage 1.

Water Framework Directive

English

Zauner, Gerald & Jung, Michael & Ratschan,

Clemens & Muhlbauer, M.. (2016). Euulupc:al

restoration of free flowing and impoundsd

stratches of the Austrian Danube River — towards

ihe uh]ech\nas of the Water Fralmwurk Directive.
Wasser- und

0;1.;" Wasser- und Abfallw. xc

at Stage 1.

Water Framework Directive.

English

Brown, B.I., Ray, G.1. (1993). Restoring Caribbean dry
foreet. In: Licth, H., Lohmann, M. (eds) Restoration of
Tropical Forest Ecosystems. Tasks for vegetation
science, vol 30. Springer, Dordrecht. hitps:/doi.org/10.
LO0T/978-94-017-2896-6_5

Eliminated at Stage 1.

Content was not accessible lo ressarchers

Atakul, N., Thaheam, M. J., & De Marco, A
{2014). Risk management for sustainable
restoration of immovable cullural heritage, part 1:
PRM Yrammdi. Journal of Cu\lurEl Heritage

42},
148-165. hﬂpsﬂdol orgio. ‘II{ISJ'.ICHMSD-12-
2012-0068

Eliminated at Stage 2.

Risk ot a
framework

English

Bouchard, M.. & Garet, J. (2014). Aframework to
oplimize the restoration and retention of large
mature forest fracts in managed boreal
landscapes. Ecological Applications, 24(7), 1689—
1704 https:fidoi org/10.18%0/13-1893 1

Eliminated at Stage 2.

This is a framework for coordinating forest harvesting
in managed forest acosystems in order to raduce.
pressure on mature forests, but is not a restoration
framewark.

English

Bried, J., Tear, T., Shirer, R, Zimmerman, C.,
Gifford, N, Campbeall, ., & O'Brian, K. {2014)
Framework to Integrate Habitat Monitoring and

ion with Insact
Environmental Management (New York), 54(6}
1385-1336_ hittps:/idoi org10.1007/s00267-014-
0351-6

Eliminated at Stage 2.

steps to i infoa
but not a i

of their own

English
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Emiironmental
Justice Faciors

Chazdon, R. L, Gutiarraz, V', Brancalion, P H. 8., |No
Laestadius, L, & Guariguata, M. R. {2020). Co-
Crealing Conceptual and Working Frameworks for
ing Forest and L i
Basad an Core Principles. Forests_ 11(8), 708-.
hitps:iidoi.org/10.3300/f11 060706

Eliminated at Stage 2.

This piece facuses on how to tailor existing frameworks
in forest and landscape management to create
alignment between projects, but does nat present a
framewark.

English

Efroymson, R, Nicolats, J, & Suter, G {2004). & |No
framework for net environmental benefit analysis

for iation or ion of i

sites. Environmental Management (New York), 34
(3), 315-331. htips:lidoi org/10.1007/s00267-004-
00B8-7

at Stage 2

Nota butisa for
deciding whether or not to actively remave
contaminants from an area.

English

Egner, L. E.. Siitterlin, 5., & Calogiuri, G. (2020). |No
Proposing a Framework for the Restorative Effects
‘of Nature through Conditioning: Conditioned
Restoration Theory. International Journal of
Ernvironmental Research and Public Health, 17
(18), 6792-. hitps:/idai.org/10.

3390/ijerph17 186732

Eliminated at Stage 2.

The piace focuses on using nature in psychological
restaration, not on restaring ecosysterms.

English

Fadorowick, J. M. (1993). A landscape restoration |No
framework for wildlife and agriculture in the rural
landscape. Landscapa and Urban Planning, 27(1),
7-17. hitps:/idoi.org/10.1016/0163-2046(%93)
80024-8

Eliminated at Stage 2.

This paper is a study of habital connectivity and how lo
imize the benefits of

an agricultural

but is nat a

English

Funk, J. L. (2021). Revising the trait-based Mo
filtaring framewark to include interacting filtars:
Lessons from grassland restoration. The Journal
of Ecology, 109(10), 3466-3472. hitps:idol.orgi 0.
1111/1365-2745.13763

Eliminated at Stage 2.

This piece does not present a restoration framewark
but rather updates a method for filtaring species into.
communities based on shared fraits.

English

Hanson, D., Hachmeister, L, Hale, D., & Hassler, |No
E. (2014). Gulf Of Maxico Ecosystem Restoration:
A Risk-based Integrated Environmental,

ic, And Social
Decision Support Framework. Enviranmental
Impact 11, 181, 531-. hitps://dai.orgM0.
2495/EID140451

Eliminated at Stage 2.

This piece presents a support framework for decision-
making systems that can be incorporated into a
i butis nat a i

framework of its own.

English

Kondolf, G.M., Micheli, E.R. Evaluating stream Mo
restoration projects. Environmental Management
19, 1-15 (1995). hitps://doi.org/10.
1007/BF02471999

Eliminated at Stage 2.

The piece is an evaluation framework and does not
focus on initiating restoration work.

English

Mansourian, 5., & Vallauri, D. (2020). How to Mo
Leamn Lessons from Field Experience in Forast
L ion: A Tentative F 3
Environmental Management (New York), 66(6).
841-951. https-//doi.org/10.1007/500267-020-
01285-4

Eliminated at Stage 2.

Aframewark for capturing the lessons leamed from
forest ian, not a i

English

Podolak, C. J. P. (2014). visual framewark for No

isplayi icating and inating a river
restoration menitoring project. River Research and
Applications, 30{4), 527-535. hitps:/fdoi.org/10.
1002/ra 2651

Eliminated at Stage 2.

This pieca presents a monitoring framewark for
restoration projects but does nat presant a restaration
framewark.

English

Shadkam, 5., van Oel, P, Kabat, P, Roozbahani, |No
A, & Ludwig, F. (2020) The Water-Saving

gi (WESA)
Application for the Urmia Lake Restoration
Program. Water (Basal), 12{10), 2789-. hitps-/idoi
orgi10.3380Vw 12102788

Eliminated at Stage 2.

The piece is an assessment framework for water use
reduction siratagies.

English

Sivapalan, M., & Bowen, J. (2020). Decision Mo
for ion & i

investment-Applying lessons from asset-intensive
industries to the Great Barrier Reef. PloS One, 15
(11}, 80240460-. https:ifdoi.org/10.1371journal.
pone.0240460

Eliminated at Stage 2.

argument for using asset-intensive industry
framewarks in restoration using the Great Barrier
Reafs i case fo icati

English

'WALSH, C. J. (2000). Urban impacts on the Mo
‘acology of receiving waters : a framework for
tiom and ion.
Hydrobiclogia, 431(2-3), 107—114. hitps:iidai.
0rgi10.1023/a: 10040237 15627

Eliminated at Stage 2.

This piece is a review of the need for restoration and a
call for ecologists to increase cooparation in effarts.

English

‘Wang, C., Zhang, H., Liu, H., Jian, §., Yan, J., Liu, |No
M., & Ostertag, R. (2020). Application of & trail-
based species screening framework for vegetation
rastoration in a tropical coral island of China.
Functional Ecology, 34(8), 11931204, hitps:/idai.
orgi10.1111/1365-2435.13553

Eliminated at Stage 2.

This pieca presents a new mathod for selecting targat
spacies, bul does not ga into the restoration steps after
this paint.

English

Zhang, . 8., Gittman, R. K., Donaher, 5.E., Mo
Trackenberg, 5. M., van der Heide, T, & Silliman,
B. R. (2021). Inclusion of Intra- and Interspecific
Facilitation Expands the Theoretical Framework
for Seagrass Restoration. Frontiers in Maring
Science, 8. hitps:idoi.org/10.338%/fmars.
2021645673

Eliminated at Stage 2.

Experiment on increasing the efficacy of seagrass
restoration to improve other frameworks. Mot
presenting a framework of its own

English

Marlier, M. E., Liu, T., Yu, K., Buonocors, J. J., Mo
Kaplitz, 5. M., DeFries, R. 5., Micklay, L. J., Jacob,
D. J.. Schwartz. J., Wardhana, B. 5.. & Myers, 5.
S. (2019). Fires, Smoke Exposura, and Public
Health: An Integrative Framework to Maximize
Health Benefits From Peatiand Restoration.
Geohealth, 3(7). 178-189. hitps:/'doi.org0.
1028/2018GHI00191

at Stage 2.

Health framewark but not acosystem health.

English

Bodin, B., Garavaglia, V., Pingault, M., Ding, H., Mo
Wilson, 5., Meyback, A, Gitz, V., d'Andrea, 8, &
Besacier, C. (2022). A standard framework for
‘assessing the costs and benefits of restoration:

i Th

3 ics of
Restoration. Restoration Ecology, 30{3). https:
/fdoi.org10.1111/rec. 13515

Eliminated at Stage 2.

not

English

Schwaizer, D, Mali, P, Brancalion, P.H. 5., & Mo
Guariguata, M. R. (2021). Implementing forest
landscape restoration in Latin America:

i on legal
Land Use Policy, 104, 104244-_ https:/idoi org/10.
10164, 2019.104244

Eliminated at Stage 2.

Lagal frameworks and public opinion pisce.

English

Alayan, R.. Rotich, B.. & Lakner, Z_(2022). A fos
Comp i for Forest i

after Forest Fires in Theory and Practice: A
Systematic Review. Forests, 13(9), 1354-. hitps:
//doi.org/10.3390/f1 3091354

A

six criteria and indicator framework for creating
restoration projects post-fire would be used in many
different types of restoration projects

English

To create an indicator framewark for
forest restoration after disturbances.
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Singh, M.. & Sinha, R. (2022). Integrating Yes
; ical G ivity in a Pros

p

for ion and i
Prigritisation of Floodplain Watlands in the
Ramganga Basin, India. Watar (Basel}, 14(21),
3520-. hitpsyidoi org/10. 3380/w 14213520

o other resloration scenarios

rasponse based protocol for basin-

scale assessment of wetland health

status through hydrological

connectivity analysis and their
iorifisation for tha alluvial

basin of the Basin

Citation (Y¥IN) Stage (If Reason for Language | Study Purpose Envirenmental
Justice Faciors
Brancalion, P. H. 5., Viani, R. A. G., Calmon, M., | Yes WA This piece presents the restoration framework that English To develop a template to halp other  |Emvirenmental
Carrascosa, H., & Rodrigues, R. R. (2013). How to Brazil used in its racent forest restoration initiative, as initiatives to mainstraam isolated Justice not directly
Organize a Large-Scale Ecological Restoration well as reflections on challenges in the process. restoration projects into a large and  |mentioned but
Program? The Framework Developed by the I i . which may ing goals
Adlantic Forest Restoration Pact in Brazil. Journal increase the chances of successful are presant.
of Sustainable Forastry, 32(7), 728-744. hitps: restoration in the future.
J/fdoi.org/10.1080/10549811.2013.8173339
Dodl, B. A, Kurki-Fox, J. J., & Line, D. E. (2020). A | Yes NiA This piece was included as its framework for English The overall goal of this paper is to None
Framework for Planning and Evaluating the Role ining the best ination of ion and propose a planning-level framework
.of Urban Stream Restoration for Improving engineered solutions could be applied to other regions for avaluating the potential impacts of
Transportation Resilionce to Extrema Rainfall and problems beyond stream flooding. siream and floodplain restoration in
Events. Water (Basel), 12(6), 1620-. https-//doi. urbanized catchments with a focus on
0rg10.3390/w12061620 increasing resilience to extreme
avants.
Hyman, J. B., & Leibowitz, 5. G. (2000). general Y5 MiA The framework presented develops a process for English + This paper aims to develop a None
for prioritizing land units for i i sites that imi; common and rigorous framework for
p ion and banafits. ranking restoration sites, such that
Managemeant (New York), 25(1), 23-35. hitps:/idoi. the process is explicit and repealable,
0rg/10.1007/s002679910003 necessary assumptions are
highlighted, and commanalities and
significant differances among
priorilizalions can be readily
assessed, particularly when
rasources are limited and limiting.
Kozak, J. F., & Piazza, B. F. (2015). proposed Y5 MiA This piece created a decision framewaork for restoration | English This paper proposes a process io Environmental
process for applying a structured decision-making that incorporated community value into the process of apply a structured dacision-making Justice not directly
framework to restoration planning in the siting, il ing, and itori i with a val based i but
Atchafalaya River Basin, Lovisiana, U.S.A- projects. pproach to promote apping goals
Restoration Ecology, 23(1), 46-52. hitps:/idoi driven restoration efforts in the ARB  |are present.
org10.1111/rec. 12125 and to befter prepara for and manage
long-term environmental issues. The
goals of this approach are: {1} to
create a process founded on
stakeholder values and supported by
rigorous sciantific assessment to
meet management agency mandales
and (2) to establish a transparent
process for restoration planning in tha
ARB that incorporates current and
future non-governmental stakeholders
into the decision-making process.
Mulvaney, K., Ayvazian, S., Chafles, C., Wigand, |Yes NIA This incorp social ics into English To develop a Sociak i i
C., Canfield, K., & Schoall, M. (2022). Open previ i i fo d ‘Systerns, Adaptive Management, and |Justice not directly
SESAME: a social ical systems planning framawarks in order to increase success of (SESAME) ioned but
for collaborative adaptive management and restoration projects. that provides recip apping goals
‘angagement in coastal restoration and climate between the human and ecological  |are present.
‘adaptation. Wetlands Ecology and Management, components of restoration efforts and
30(8), 1291-1302. hitps-ldoi org/10. 1007/511273- the resulting management and
022-09891-3 engagement neads
Murphy, B. M., Russell, K_L_, Stilwell, C.C., s WA This piece is included as it prasents a novel framewnoek |English Basad on thesa and other results, we |Emvirenmental
Hawley, R., Scoggins, M., Hopkins, K. G., Bumns, for crealing restoration projects that increased benefit propese a conceptual framework that |Justice not directly
M. J., Taniguchi-Quan, K. T., Macneale, K. H., & for communities, both biological and social. i diverse and i but
Smith, R. F. (2022). Closing the gap on wicked knowledge to enhance social and ‘overlapping goals
urban stream restoration problems: A framewoark acolagical outcomes of urban stream | are prese
to integrate science and community values. restoration. The framework also
Freshwater Science, 41(3), 521-531. htips://doi. emphasizes the importance of setting
org/10. 1086721134 objectives that support incremental
salutions to fostar more realistic
expectations amongst slakeholders.
Parkins, L. B.. & Leffler, A. J. (2018). Yos NA This paper presants a restoration triangle of priorities | Enaglish To propose a simple, adaptable None
C i i ion: a concise to guide practitionars that includes the atiributes and conceplual framework that contains
and for al characteristics of the desired focal restoration species, these three sets of factors with the
practiioners. Restoration Ecology, 26(6), 1024— the biotic characteristics of the restoration site, and the hope of increasing generalization
1028, https:iidoi arg/10. 1111 /rec 12881 i itions of the ion site and is amang diversa projects, improving
widely applicable. ‘communication amang researchers
and between researchers and
practitionars, and encouraging
acological restoration io be mora
hofistic or comprehensive by
acknowledging all three sets of
factors at least during planning
phases.
NA It's two fundamental restoration steps could be applied |English This work aims to develop a process- |None
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