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Abstract: Forest restoration is increasingly becoming a priority at international and national levels.
Identifying forest degradation, however, is challenging because its drivers are underlying and site-
specific. Existing frameworks and principles for identifying forest degradation are useful at larger
scales, however, a framework that includes iterative input from local knowledge-holders would be
useful at smaller scales. Here, we present a new mechanism; a framework for developing criteria
and indicators that enables an approach for the identification of forest degradation and opportunities
for restoration in landscapes that is free from failures that are often inherent to project cycles. The
Degradation and Restoration Assessment Mechanism (DReAM) uses an iterative process that is based
on local expertise and established regional knowledge to inform what is forest degradation and how
to monitor restoration. We tested the mechanism’s utility at several sites in the Lancang-Mekong
Region (Cambodia, Laos, Myanmar, Thailand, and Vietnam). The application of this mechanism
rendered a suite of appropriate criteria and indicators for use in identifying degraded forests which
can help inform detailed guidelines to develop rehabilitation approaches. The mechanism is designed
to be utilized by any individual or group that is interested in degradation identification and/or
rehabilitation assessment.

Keywords: Lancang-Mekong Region; forest degradation; restoration; criteria; indicators; assessment

1. Introduction

Forest loss and degradation are global issues that are of increasing public concern,
garnering international and national commitments to mitigate or reverse these trends.
International agreements such as the Bonn Challenge, Convention on Biodiversity (CBD)
Aichi (15) Targets, Sustainable Development Goals (SGD) Targets (15.3), and the New York
Declaration on Forests highlight the level of government urgency to halt deforestation and
restore degraded areas. The United Nations recently designated this decade (2021–2030) as
the Decade on Ecosystem Restoration [1].

The Asia Pacific region has seen high levels of deforestation and forest degradation as
many of its countries have experienced unprecedented land-use change over the last four
decades. The most recent Forest Resources Assessment estimated that Asia had an overall
loss of naturally regenerating forest in the amount of 386,000 ha per year from 2010 to 2020,
due mainly to losses in South and Southeast Asia [2].

Regional forums, such as the Asia-Pacific Economic Cooperation (APEC) and The
Associations of Southeast Asian Nations (ASEAN), have committed to increasing forest area
and resources in support of government goals that are outlined in the countries’ Nationally
Determined Commitments (NDCs), Sustainable Development Goals (SDGs), and other
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international commitments to sustainability. Restoring degraded areas is a uniquely acces-
sible opportunity for stakeholders to increase biodiversity, carbon stocks, and the quality of
ecosystem services at low-cost. Many efforts have been undertaken to target high-priority
sites for restoration in Asia Pacific countries that are at high risk for deforestation and forest
degradation. This is particularly true for the Lancang-Mekong Region (LMR), which is
comprised of Cambodia, Lao PDR, Myanmar, Thailand, Vietnam, and parts of Southern
China (Yunnan Province and Guangxi Zhuang Autonomous Region). While forest area
is said to be increasing in Lao PDR and Vietnam, the countries are both losing primary
forests at high rates [3]. Cambodia and Myanmar are experiencing high levels of all forest
loss (including both primary and secondary forests) [3], while deforestation and forest
degradation in Thailand’s watersheds is becoming a major concern [4].

In order to address forest degradation, it is first necessary to be able to define what it
is and to identify the processes that affect it. This task is challenging as forest degradation
and its drivers are unique to time and place. A one-size-fits-all approach to identifying
degradation is difficult to achieve as the state of a restored area is defined differently by
different audiences. What constitutes successful reclamation of a mining site is different
from expectations of ecological restoration of habitats, where the focus can shift between
ecological structure, function, and complexity [5,6]. There currently exists a multitude of
frameworks that can be used to assess land degradation and restoration. The Intergovern-
mental Science-Policy Platform on Biodiversity and Ecosystem Services (IPBES) published
a framework for the global assessment of land degradation, the Food and Agriculture
Organization (FAO) introduced their Restoration Opportunities Assessment Methodology
(ROAM) at national and subnational levels, and Gann et al. (2019) recently updated the
International principles and standards for the practice of ecological restoration (SER) [7–9].
However, while these frameworks are global in scope and the methodologies offer indica-
tors that are purposefully ambiguous for the sake of universal application. This approach
can yield generalized information on degradation and restoration that may not be helpful
for specific case sites. Furthermore, these approaches also presume major financial and
structural supportive systems of those that are conducting the restoration initiative and
may not be appropriate for sites of smaller sizes and scales at which these supportive
structures may be less accessible. Site-specific degradation must be understood by its
underlying drivers which are often specific to the social, economic, and political context.
Rather than supplant these approaches, our tool is meant to augment their efforts through
its usefulness at the project-level.

This is a follow-up paper to our previously published review on the current issues
related to forest degradation in the LMR [10]. While the first study provides an updated
overview of the drivers of forest degradation in the region, this study offers a new man-
agement approach. The aim of this research was to establish a framework for developing
criteria and indicators that define landscape degradation and identify opportunities for
restoration, referred to here as the Degradation and Restoration Assessment Mechanism
(DReAM). The objectives of this study are to describe the elements of DREAM and evaluate
its field test application. In order to assess its utility, we applied the mechanism to various
sites of forest degradation across countries of the LMR. The following is a description of
the mechanism and an analysis of its applicability.

2. Materials and Methods
2.1. Description of the Study Sites

The Lancang Mekong Region (LMR) is located in Southeast Asia, which contains
about 15% of the world’s tropical forests. The Lancang–Mekong Region (LMR) crosses
the borders of six Southeast Asian countries: Cambodia, Lao PDR, Myanmar, Thailand,
Vietnam, and four provinces of southern China. The region is comprised of diverse forest
types that provide food, livelihoods, and other ecosystem services to tens of millions of
people. This report focused on the first five countries, excluding southern China.
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The forest types in the LMR are diverse between and within the region’s countries.
The region’s major forest types include evergreen forest (dry and secondary evergreen),
deciduous (deciduous dipterocarp forest and mixed deciduous), hill evergreen forest, and
swamp forest [11–15]. The drivers of degradation are specific to each country. In Cambodia,
they include illegal expansion of agriculture, as well as infrastructure and settlements [16].
The leading drivers of degradation in Lao PDR include logging, agricultural expansion [12].
The direct drivers of degradation in Myanmar include over-harvesting, illegal wood har-
vesting, and over-grazing [13]. The direct drivers of degradation in Thailand include
population growth, the extension of permanent and shifting cultivation, poorly planned
and managed logging by concessionaires, and illegal logging [17]. The direct drivers of
degradation in Vietnam include conversion to agriculture, infrastructure development,
unsustainable logging, and forest fires [18].

2.2. Methodology

We co-constructed a mechanism to help define a management ethos by deriving a
framework for understanding elusive concepts of degradation and restoration and then
translating that ethos into a tool (a set of criteria and indicators among three integrated
tiers of inquiry). This tool is designed to be utilized by any individual or group that is
interested in degradation identification and/or rehabilitation assessment. For this project,
it was applied by a wide range of stakeholders, including NGO members, local land
managers, and academics that oversaw rehabilitation projects throughout the LMR. The
tool’s flexibility lends itself useful to projects with specific aims. The mechanism enables
continued adaptation and learning so that restoration activities logically flow from more
critical and deeper understandings of degradation.

First and foremost, it is important to note that degradation is a fluid concept. It is a
societal construction, meaning it is framed subjectively by humans against some desirable
forest values. These values are not always objectively measurable sets of variables of
ecosystem functionality. The definitions and societal perceptions of forests and their health
are dynamic. The below figure highlights the fluid nature of how society frames “forest
health” (Figure 1).
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Figure 1. Framing forest health.

Forest degradation must be considered as part of broader forest landscapes. Therefore,
degradation is a people-centric concept and exercise; organizations cannot and should not
attempt to identify degradation on their own because the full range of stakeholders will
often perceive different scenarios for a desirable forest landscape.

Among these divergent perspectives (cultures and economic interest groups, etc.)
views often conflict on how to use and govern forest landscapes. There have been nu-
merous attempts to address the difficult tasks of conceptualizing and assessing forest
degradation—no universal approach is applied.
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As such, no universal method for defining and assessing forest degradation exists, and
nor should it, considering the complexities of local contexts. Therefore, this mechanism
strives to identify and encourage best practices in the framing of how degradation and
restoration can be (1) identified, (2) measured, and (3) treated.

The tool was designed to be a flexible framework that is guided by data and knowledge-
holders that are specific to the site of concern. The process includes inputs that are internal
to the project site (regional experts and project managers) and external (existing regional
literature, studies, and data). These inputs determine a list of C&Is that are relevant to the
project site. These C&I’s are organized into broader themes that describe the landscape
governance, project process, and project outcomes and listed in tables that will be used
to assess each through field tests (Appendix A). With the C&Is listed in the tables, the
individual(s) evaluating the project is asked to assess the strength of each variable and how
it was measured. The individual is asked to assess how relevant each is for identifying
degradation and how important each is for identifying degradation through a Likert scale
where “−“ indicates degradation and “+” indicates rehabilitation. If there are C&I’s that are
important to the project site but are not listed, the individual is asked to add it to the list.

This assessment culminates in an evaluation of degradation and effective approaches
to restoration. This process is iterative and can inform the baseline of a project area, assess
the project’s progress as it moves forward, and evaluate the project’s success once it is
complete. The mechanism accounts for another principle of dynamic complexity—there
are direct and indirect drivers of degradation and understanding their relationships and
feedbacks is vital to successful interventions.

Stakeholder involvement in issues of forest governance is a clear concern among
all LMR countries. In the context of climate change, impacts on forests will likely be
exacerbated. Additionally, the recent economic uncertainty that is brought by global
development shocks such as the COVID-19 is leading to further governance pressures.
Restoration relies on stakeholder influence and adaptation among the broad range of
stakeholders that influence forest outcomes. DReAM has been developed with this in mind,
to achieve learning in ways that steer restoration towards more robust, responsive, and
systemic forest landscape sustainability.

3. Results & Discussion

We co-constructed an assessment mechanism, based on the principles that are estab-
lished above. The Degradation and Restoration Assessment Mechanism frames restoration
as part of a broader social-ecological system of a forested landscape. As such, it functions as
both an ethos and a tool. It guides assessments from the first stage of problem identification
to the inclusion of inputs, outputs, and the projections of the impacts of expected restoration
measurements and management.

The basic elements of the framework are categorized into input, process, and output
components (Figure 2). The initial stage (in yellow) defines the inputs that characterize the
state and historical context of the project site. These inputs include internal considerations
(consultation with local experts and stakeholders) as well as external inputs (analysis of
the available data and literature reviews). These inputs feed into the tool itself (in green),
helping to define the ontology of what is a forest in relation to other parts of the landscape
system, and compiling and organizing the criteria and indicators into three tiers. These
include landscape governance, project implementation process governance, and outcomes.
When applied at the intervention level (in blue), they render an overview of the definition
and extent of degradation and inform restoration intervention opportunities. Based on
this application, changes are made, or resources are allocated to achieve restoration. These
steps are laid out below in brief. The actual proposed tables for the three tiers of criteria
and indicators for the tool are presented in Appendix A.
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Figure 2. Framing restoration.

3.1. Inputs

The following basic inputs are applied to derive a useful degradation and restoration
assessment mechanism (Table 1).

Table 1. Degradation and restoration assessment basic inputs.

External Considerations Internal Considerations

Literature review Stakeholder insights

Application of existing principles
Participatory diagnosis of local contexts,

histories, drivers of degradation, and
opportunities for restoration.

Expert Consultation (macro trends
affecting forests)

Upward and downward accountability (i.e., to
external experts, donors, recipients

of interventions)

DReAM is based on an important underlying assumption, that achieving sustainable
forest landscapes is primarily concerned with improving forest governance, and the sustain-
able and equitable use of natural resources within a target forest landscape. Therefore, this
study emphasizes broad-based methods that will form a mechanism to help enhance stake-
holder engagement and capacity, and to either establish and/or refine existing monitoring
and evaluation protocols that can contribute to informing sustainable forest landscapes.
These methods should help build an understanding of the institutional, socio-economic,
and biophysical characteristics of the forest landscape. The approach establishes ways to
understand the relevant historical characterization of the forest landscape, current chal-
lenges that are related to forest cover quality, and the potential future forest landscape
trajectories of change—as perceived by those that influence, are affected by, or have an
interest in forests. A further assumption is that this approach is benefitted by the reference
to, and consolidation of previously formulated degradation, restoration, and forest land-
scape restoration principles, criteria, and indicators, by a wide range of prominent forestry
research associations. Therefore building a shared ontology of how forests are relationally
situated among the diverse actors influencing, affected by, and interested in forests sets the
compass for steering restoration activities.

External inputs to this degradation and restoration mechanism are drawn from pre-
existing literature. Any initiative should be aware and note the best practices (our case
study application in the LMR was built from the work on forest rehabilitation by Lamb
and Gilmour (2003), Dudley et al. (2003), Besseau et al. (2018), and Maginnis et al. (2012),
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among many others, which can be found in Brewer et al. 2020 [10]. The global forest
restoration community has been accused of taking a narrow view of forests [19]. As
such, literature reviews for the sake of deriving principles, criteria, and indicators for
assessing degradation and restoration should expand far beyond the conventional site-
based approaches to restoration. Instead, they should build forest indicators according
to integrated visions across sectors, disciplines, and spatial scales. Otherwise, site-based
forest sectoral thinking creates bottlenecks to integrated management that ultimately inhibit
rehabilitation and the sustained management of forest landscapes [19].

Internal inputs include expert consultation with subject area experts of (1) regional
drivers of economic development, (2) social and cultural histories of natural resource use,
and (3) governance arrangements affecting the conservation and development trajectories.
This range of experts will contribute to a rich understanding of the trends of forest quantity
and quality. These consultations should be held with experts of the more regional macro-
level variables affecting forest-landscape development trajectories, and with a full range of
local experts and actors that affect local forest-landscape outcomes. We suggest convening
workshops where this diversity can collaboratively ‘frame the problem’ of degradation
and identify actionable leverage points to achieve sustained restoration. This can be done
strategically with the widest range of stakeholders to critically evaluate “restoring what?
And for whom?” [20].

We stress that these inputs are iterative processes of reflection and reference in order to
robustly ‘frame’ the issue of degradation in the forest landscape of interest, and determine
how restoration might be achieved. As this document is being drafted during the COVID-
19 pandemic, we are acutely aware of how large, non-local shocks can radically reframe
the stressors and opportunities to local land-use sustainability. Integrating the broadest,
but most focused set of criteria and indicators for a forest landscape is about inclusive par-
ticipation, reflection, and critical evaluation of who governs and benefits from restoration
activities and what aspects and values of the forest environment are being restored.

3.2. Process

The usability of a degradation and restoration assessment mechanism rides on the
ease of tracking criteria and indicators for both. In order to capture the complexity and
multi-scalar, fluid nature of degradation (refer to the principles section above), sets of
criteria and indicators must address the multiple layers of governance and processes that
determine outcomes. We derived a three-tiered assessment tool (using inputs as described
above). The three tiers can capture (1) landscape-level governance, (2) intervention-level
governance, and (3) outcomes (Table 2). Landscape-level governance refers to decision-
making processes at the over-arching landscape level. Intervention-level governance refers
to decision-making processes and elements at the intervention, or project, level. The
outcomes define the characteristics of the intended project outputs.

The first tier describes the overarching landscape governance processes. Included in
this category are a description of local leadership and the stakeholders, as well as dynamics-
characterization such as transparency and shared vision. The second tier of criteria and
indicators falls into what we call process governance. This tier is for ensuring good practice
within an organization that is directly leading degradation or restoration activities, whether
a discrete project by an agency such as an NGO or through ongoing programs, for instance
by government forestry or environment departments. These are based on the fact that forest
landscapes are areas of competing claims for resources, and that organizations aiming to
achieve their goals need to coordinate among a broad range of stakeholders in order to
make their efforts effective, and not a “displacement activity”. The final tier of criteria
and indicators is at the outcome level of any projects or programs. We differentiated
the domains of the outcomes among those that were conservation-oriented, production-
oriented, livelihoods-oriented, and those that were more institutional outcomes-oriented
(such as improving how land-use plans are made).
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Table 2. Degradation—three tier assessment tool.

Tier Dimensions of Criteria *

Landscape-level governance processes

• Leadership
• Stakeholder engagement
• Multi-functionality
• Shared vision
• Process-management
• System-level resilience

Intervention-level governance processes

• Connection to policy processes and key actors
• Rigorous and equitable process for continuing
• Stakeholder engagement
• Clear and agreed theory of change
• Effectiveness of governance
• Transparency

Outcomes

• Conservation
• Production
• Livelihoods
• Institutions

* Criteria and Indicator set found in the Appendix A to be determined, discussed, and verified locally.

Each tier is multi-dimensional, addressing the potential social, political, environmental,
and economic traits of forest landscape degradation and restoration. In each tier and for
each dimension, indicators must be chosen and tailored to local contexts in accordance
with local inputs from stakeholders as described above. Participatory workshops should
be held to consider the question ‘what needs to happen to achieve restoration?’. We have
co-established via the inputs that are laid out above, a comprehensive set of criteria and
indicators that can be used to track progress—found in the Appendix A.

These three comprehensive sets that allow for tracking must be tied to local contexts.
This requires asking the question repeatedly throughout an engagement or project—what
values in each tier are relevant to the management objectives of a certain project or inter-
vention? These questions are of utmost importance in the tracking of degradation and
restoration. This requires re-visiting the inputs section—convening and consulting with a
full range of actors that affect the local forest landscape land-use outcomes. While some
projects will inevitably be more ‘site or stand’ focused, we assert that the broad consider-
ation of the other indicators should be considered so that short term gains are not offset
by countervailing macro-level economic, political, or environmental forces affecting the
broader forest landscape; the equivalent of scoring a point but losing the match.

3.3. Outputs

After rigorously framing the indicator sets as to ‘what needs to happen to achieve
restoration?’, agencies that are involved in forest restoration should apply the criteria and
indicator framework in situ. Teams of people with in-depth knowledge of the landscape
are best suited for this—especially interdisciplinary teams who have literacy across social,
political, economic, environmental disciplines. People that are equipped with traditional
and/or local knowledge should be included and empowered to have input on the measur-
ing or commentary of the indicator sets. The indicator framework should not be rigid—but
should be responsive to realities on the ground once attempts to measure degradation frame
how restoration should offer insights as to what might be best measured and managed in
local landscape contexts.

3.4. Field Test

This mechanism was trialed across the Lancang-Mekong Region from 2018 to 2020.
Organizations such as the International Union for Conservation of Nature (IUCN), The
World Wide Fund for Nature (WWF), The Regional Community Forestry Training Center
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for Asia and the Pacific (RECOFTC), universities, government agencies, and local ENGOs,
provided input and tested the tool. In addition to receiving data, we obtained feedback on
the utility of the tool. DReAM was useful in uncovering the issues and shining a light on
areas where interventions need to be made to improve restoration outcomes. The tool was
used flexibly, depending on the stage of their project or initiative in the landscape.

The DReAM application to the LMR included inputs, processes, and output (Figure 2).
The inputs included both internal and external considerations. The external considerations
were approached through an extensive literature review, which included an overview of the
LMR, outlining the status of forests and forest-related challenges in the region, an outline of
prominent drivers of forest degradation, and a review of the use of the criteria and indicators
as a tool for linking forest measurement to management. The literature review concluded
with a discussion of approaches to rehabilitation, highlighting a range of current and
recently completed initiatives taking place in the LMR. The internal considerations included
local experts representing the five countries that were under consideration: Cambodia,
Laos, Myanmar, Thailand, and Vietnam. In June 2019, a workshop was organized in
Hanoi (hosted by the Vietnam National University of Forestry) where experts were invited
to present an overview of the state of degradation and rehabilitation in their country.
The experts that participated in the workshop included the managers of the selected
project sites; regional academics with research backgrounds in forestry, environmental
management, and land use science; and representatives of NGOs with high level expertise
in land degradation and restoration in Southeast Asia. An exercise was performed to
build consensus around the major relevant areas of focus that best reflect the regional
degradation and restoration processes. These informed the criteria and indicators included
in the evaluation tables (Appendix A).

Experts from five countries chose a degraded site for DReAM application. Conclusions
of both the literature review and expert meetings were integrated into the initial criteria
and indicator framework, which itself was refined into three tables that could be utilized
by the same experts to test DReAM’s utility in assessing degradation and restoration in the
chosen sites. Indicators that were categorized within all three tables (landscape governance,
process governance, and outcomes) were agreed upon between the experts and therefore
uniformly used across the test sites. However, the specific dimensions and descriptions
of the criteria and indicators were characterized by each expert according to their own
assessments of each site.

Outputs of the project were recorded by each expert and synthesized in reports on
site degradation and restoration opportunities. The experts evaluated the importance of
each criterion and indicator within each tier, weighting them by assigning values based on
five-point Likert Scale system. The same indicators were used to evaluate both defining
degradation and assessing restoration. The experts were then asked to evaluate the success
of each indicator with respect to the project’s restoration progress. Through this process,
each expert was able to determine the most important indicator of degradation in each
project, identify the most important areas of focus for restoration, and evaluate the relevance
of the indicators within the tier as well as the project’s success.

For each tier, the project sites defined the degradation and restoration opportunities
differently. For example, Cambodia and Myanmar both prioritized indicators of leadership
to qualify degradation, while Lao PDR and Vietnam prioritized indicators of system-level
resilience. For these countries, the absence of leadership in project sites was a major
indicator of degradation. However, the top qualifying indicators within this category were
unique to each project. While Cambodia valued budget sufficiency, Myanmar looked more
to stakeholder engagement. Similarly, Lao PDR and Vietnam prioritized indicators of
system-level resilience but had different top qualifying indicators. While Lao PDR valued
assessments of ecological resilience, Vietnam valued the capacity of the site to integrate
with processes at multiple scales.

Regarding the importance of indicators to restoration success, indicators of leadership
were again a major area of focus. Lao PDR, Myanmar, and Thailand all assigned higher
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values to indicators under this category, and again, the top indicators were different. While
Lao PDR established that budget sufficiency was high priority, Myanmar looked more to
marginalized stakeholder engagement, and Vietnam valued team leadership engagement
the most. In contrast, Cambodia determined that the multifunctionality of a site was key to
its rehabilitation, with a focus on the use of spatial prioritization tools. Thailand identified
indicators of process management as important to rehabilitation, assigning a high value to
management adaptation.

The data allowed for an analysis of how relevant the entire tier was to this exercise,
and how successful the site was in its restoration progress. Myanmar valued landscape
governance the highest for C&I relevancy, followed by Thailand, Vietnam, Lao PDR, and
Cambodia. With respect to the experts’ perceived project success within the context of
landscape governance, Lao PDR determined their project to be highly successful, while
Thailand determined theirs to be less so.

4. Conclusions

DReAM is ultimately about improving impact, as well as bridging practice with re-
search and external agents with internal ones. Given the variability of project site influences
and characteristics, the application of the tool should enable a rich diagnostic understanding
first of what comprises degradation, and then where the focus of restorations interventions
should go. For organizations wishing to understand how their restoration projects are suc-
ceeding or failing, the mechanism offers learning pathways. Too often restoration projects
fail due to the inadequate harmonization with local governance arrangements [21]. This
mechanism helps to clarify how organizations may achieve reaching their goals, pointing
to the way interventions are significantly affected by nested socio-political systems that
affect landscapes. The indicators that are built into the tables can be used for establishing
consensus and then for tracking the trajectory of the forest landscape as interventions are
made either in projects or programs that wish to steer the governance of the landscape
towards futures that include healthier forested ecosystems, providing the range of goods
and services that people demand of them.

Landscapes are situated within larger societies that vary in stages of development.
There is uncertainty as to whether the benefits of development will be reinvested in natural
capital and enhance environmental values that are associated with restoration concerns.
Our tool provides insight into what variables should be considered in decision-making
about current and future forest landscape scenarios. Surprises in technological advances
and market opportunities often present great shocks to the trajectories of forests. However,
humans make choices on a daily basis that impact forests directly. We strongly believe this
tool has great utility in framing forest restoration efforts in light of these multi-layered,
complex, and integrated conditions.
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