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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,

5



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
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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.
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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
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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 (Appendix 1). 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.
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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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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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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.

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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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

16



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

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.

23



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
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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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