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Executive Summary

This report presents the first comprehensive global assessment of land degradation incorporating
restoration and rehabilitation responses to avoid, reduce and reverse land degradation (well
established). The assessment is guided by the IPBES Conceptual Framework, draws on evidence from
previous reviews on aspects of land degradation and aims to transform human understandings and
behaviour to avoid, reduce and reverse land degradation. The assessment is a structured, evidence-based,
multi-authored, expert-reviewed process by which knowledge from diverse scientific disciplines,
stakeholder groups, evidence sources, including indigenous and local knowledge systems, differing values
and worldviews is evaluated, summarized and presented to guide decisions {1.1}.

It is a challenge to bring together diverse understandings of land degradation as they respond to varied
contexts, some of which are more closely related to decision-making (well established). The third
session of the IPBES Plenary (IPBES, 2015) established definitions and geographic scope for this
assessment whereby degraded land is defined as a state of land which results from the persistent decline
or loss in biodiversity ecosystem functions or services that cannot fully recover unaided within decadal
time scales. Land degradation refers to the many processes that drive the decline or loss in biodiversity,
ecosystem functions or services, and includes the degradation of freshwater and coastal ecosystems that
are closely interconnected with terrestrial ecosystems. Restoration is defined as any intentional activity
that initiates or accelerates the recovery of an ecosystem from a degraded state. Rehabilitation is defined
as restoration activities that may fall short of fully restoring the biotic community to its pre-degradation
state {1.1}. The geographic coverage encompasses all terrestrial regions and biomes of the world,
excluding Antarctica, and encompasses the full range of human-altered systems, including but not limited
to drylands, agricultural and agroforestry systems, savannahs and forests and associated aquatic systems.
Here, land includes all the non-ocean and non-permanently ice-covered regions of the Earth, the
freshwater bodies that drain them, and is defined as the terrestrial bio-productive system that comprises
soil, vegetation, other biota and the ecological and hydrological processes that operate within the system
{1.1}.

Actions that incorporate full and effective participation of indigenous peoples and local communities,
including their knowledge in decision-making and in applying traditional systems of land use and
resource management, have in many cases demonstrated solutions to avoid and reduce land
degradation, recover degraded ecosystems while providing multiple benefits for the well-being of the
society (well established). The inclusion of indigenous and local knowledge is a distinctive feature of the
IPBES assessments. The Land Degradation and Restoration Assessment has incorporated a participatory
mechanism and provided opportunities for indigenous knowledge holders, indigenous peoples,
indigenous peoples’ recognized groups and local communities to contribute to the assessment.

An operational framework, incorporating an integrated socio-ecological landscape approach, has been
developed by this chapter. This framework can provide guidance on the interacting criteria most likely
to deliver solutions to avoid, reduce and reverse land degradation, incorporating restoration and
rehabilitation (established but incomplete). It supports policy, governance, economic, financial legal and
regulatory decisions at the global to local scales {1.3, Figure 1.2}. This tool interlinks multidimensional
processes, aimed at establishing effective socio-ecological governance, incorporating nature’s
contributions to people, diverse values and the demands of the biophysical environment, considering and
incorporating approaches to deal with rapid change and guide co-ordinated solutions.
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Rehabilitation of degraded lands has been successfully achieved in many places (well established).

Successful cases of restoration or rehabilitation of formerly degraded land are presented in this chapter.

These cases were selected from different systems, degradation types, parts of the world and with
differing socio-ecological interactions {1.4} and the evaluation of their success to stated objective is laid

out against the operation framework developed by this chapter {1.3.1}.
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1.1 Introduction to the land degradation and restoration assessment

Land degradation is a global issue, costing the world an estimated 10-17% of the global Gross Domestic
Product annually (ELD Initiative, 2015). Human well-being costs, associated with land degradation, are not
only monetary in nature, but include negative outcomes for health, social cohesion and impacts on local
management practices (see also Chapter 5). Food systems operating in the 21 century have developed as
major innovations over a significant period; however, the impacts of many of these systems on the
degradation of land provide significant threats to people’s long term health and prosperity (IPES-Food,
2016). One and a half billion people inhabit and depend on degraded land (UNCCD, 2015b). According to
the ELD Initiative, the estimated global economic services loss due to land degradation is up to $10.6
trillion per year (ELD Initiative, 2015). On the basis of the estimates of annual soil erosion by Pimentel et
al. (1995), a minimal estimate of the economic impact of land degradation is $40 billion annually (FAO,
2010), with large but unknown additional costs for human well-being.

The geographical scope of this assessment encompasses all the terrestrial regions and biomes of the
world, excluding only the continent of Antarctica. This encompasses the full range of human-altered
systems, including but not limited to drylands, agricultural and agroforestry systems, savannahs and
forests and associated aquatic systems. This includes wetland and aquifer systems that are embedded in
the land mass, to the landward side of coastal ecosystems and including saline systems. The state of
wetlands is inextricably linked to actions in the drier parts of the landscape which drain into them. This
scope includes the wetlands as defined within the Ramsar Convention on Wetlands, including areas of
marsh, fen, peatland or water, whether natural or artificial, permanent or temporary, with water that is
static or flowing, fresh, brackish or salt, and including areas of marine water, the depth of which at low
tides does not exceed six meters (Ramsar, 1994).

The definition for land for this assessment was that adopted by the UNCCD: land means the terrestrial
bio-productive system that comprises soil, vegetation, other biota, and the ecological and hydrological
processes that operate within the system.

This definition of land matches the IPBES adopted definition of land degradation (see below), which is
essentially ecosystem-based and includes the decline or loss of biodiversity, which is considered an
integral part of land as a terrestrial ecosystem.

At its third session, the IPBES Plenary (IPBES-3) approved definitions for degraded land, land degradation,
restoration and rehabilitation (IPBES, 2015). The expert team was not empowered to change these
definitions or adopt other definitions. The process of the assessment revealed both strengths and
limitations in the definitions, which are discussed below:

Degraded land is defined as land in a state that results from the persistent decline or loss of biodiversity,
ecosystem functions and services that cannot fully recover unaided within decadal time scales.

Land degradation refers to the many processes that drive the decline or loss in biodiversity, ecosystem
functions or services, and includes the degradation of all terrestrial ecosystems including associated
aquatic ecosystems that are impacted by land degradation.

This is a broader definition than the one adopted by the UNCCD in Article 1 of the Convention text
(UNCCD, 1994), whereby land degradation was defined as “reduction or loss, in arid, semi-arid and dry
sub-humid areas, of the biological or economic productivity and complexity of rainfed cropland, irrigated
cropland, or range, pasture, forest and woodlands resulting from land uses or from a process or
combination of processes, including processes arising from human activities and habitation patterns
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including soil erosion, deterioration in physical, chemical, biological or economic properties of soil and
long term loss of vegetation.”

The IPBES-adopted definition of land degradation fully includes the narrower definition adopted in 1994
by the UNCCD Convention and is the basis for this Land Degradation and Restoration Assessment. Hence,
this assessment is fully compatible with the scope and mandate of the UNCCD and intends to contribute
to the actions implemented within that multilateral environmental agreement in reversing land
degradation in affected countries.

Note that degradation sensu IPBES is restricted to anthropogenic processes. A full discussion of the
different perceptions and worldviews related to land degradation is available in Chapter 2. The
assessment also recognizes that land degradation, including its drivers and processes, can vary in severity
within regions and countries as much as between them.

Restoration is defined as any intentional activity that initiates or accelerates the recovery of an ecosystem
from a degraded state. This definition covers all forms and intensities of the degradation state and is in
this sense inclusive of the definition adopted by the Society for Ecological Restoration (SER) (Mcdonald et
al., 2016).

Rehabilitation is used to refer to restoration activities that may fall short of fully restoring the biotic
community to its pre-degradation state, including natural regeneration and emergent ecosystems.

The origin of the degraded land definition adopted by the IPBES plenary can be traced to the
desertification synthesis of the Millennium Ecosystem Assessment (MA, 2005), which proposed that
degradation could be unambiguously defined as a persistent reduction in ecosystem services. The word
persistent is intended to exclude short-term fluctuations, such as between summer and winter or from a
short run of dry years (MA, 2005). It also implies that the recovery processes are slow, even if the driver of
the decline has been alleviated. This idea is consistent with the UNCCD definition of desertification, which
is defined as land degradation in arid, semi-arid and sub-humid lands, where degradation is, among other
things, a long-term loss of vegetation (UNCCD, 1994). It is important not to confuse areas of inherently
low biodiversity, ecological function, or ecosystem service with degraded areas. They may be low in
productivity or biodiversity for a range of entirely natural reasons, including among others, because they
are climatically too dry or too cold to support much life, have thin soils, or are naturally saline.

Subsequent to the adoption of the land degradation definition by the third session of IPBES Plenary, the
fifth session of IPBES Plenary (IPBES, 2017) replaced ecosystem services by nature’s contributions to
people (NCP). The new terminology includes all the contributions of nature, both positive and negative, to
the quality of life of humans as individuals and societies. In this assessment we use both phrases —
ecosystem services and nature’s contribution to people — since much of the literature we assess uses the
older terminology, as does our scoping document and definitions. Where appropriate and where it causes
no ambiguity, we use the new terminology of nature’s contribution to people.

The various parts of nature’s contributions to people are conceptually similar to provisioning, cultural and
regulating ecosystem services, but exclude supporting services (which are now considered ecosystem
functions) and include natural harms such as floods. The nature’s contribution to people terminology also
avoids the perceived association of ecosystem services with economic valuation. The evolving IPBES
approach to how nature’s contributions to people are valued is more inclusive than previous studies
(Pascual et al., 2017). Ecosystem services (and nature’s contribution to people) are linked to living
organisms, but neither are synonymous with biodiversity in its widely-accepted sense of the variety of
nature (CBD, 1992). For these reasons, loss of biodiversity and ecosystem functions were both made
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explicit in the IPBES definition of land degradation. However, doing so can result in ambiguities in
quantifying and mapping land degradation or restoration. When ecosystem services, ecosystem functions
and biodiversity all decline and fail to recover within ten or more years, it is clear that degradation has
occurred. What can be concluded if one or more declines, but the others do not, or perhaps even
increase? This situation occurs frequently. For instance, when land cover or land use is changed in order
to promote the production of a particular ecosystem service (for example, food from agricultural systems,
or timber from plantation forestry), biodiversity almost always declines, and other non-prioritized
ecosystem services may also decline (MEA, 2005). However, much human well-being rests on such
deliberate and socially-sanctioned conversions and land uses, and it would be perverse to automatically
regard them as degradation. On the other hand, conversion to land uses focusing on a restricted set of
ecosystem services — and the ongoing management actions used to maximize the yield of those services
within the new land use — is a major cause of loss of biodiversity worldwide (MA, 2005; Sala et al., 2000;
Wood et al., 2000) and the decline of ecosystem services such as climate regulation and the supply of
clean water (Allan et al., 2015; Oliver et al., 2015).

In order to navigate the internal contradictions which, arise from the definition presented to it, this
assessment makes a distinction between land transformation and land degradation. Land transformation
— including the reverse transformation resulting from the abandonment or rewilding of formerly
cultivated, settled or domestically grazed lands — has impacts on biodiversity, ecosystem functions and
ecosystem services, some of which lead to either an increase or decrease in particular factors. The latter
can therefore be considered a form of degradation. Since land transformations are by definition very
apparent, they can usually be unambiguously identified and mapped. Therefore, transformation is often
expressed in terms of the area affected: for instance, the number of square kilometres deforested, or the
percentage of wetlands restored. Implicitly, targets such as the Aichi Target 15 of the Strategic Plan for
Biodiversity 2011-2020 (CBD, 2010) and the UNCCD Land Degradation Neutrality Target (Orr et al., 2017)
rest on the assumption that such changes can be expressed in area terms.

Within a land use or cover, persistent changes in ecosystem services, function and biodiversity can also
occur. These changes are often slower, continuous and thus difficult to detect, but nevertheless
constitute land degradation as defined. They may apply over very large areas to varying degrees and
cumulatively have large consequences. Defining the affected area also requires a determination of the
degree of change (severity) considered to constitute degradation. Therefore, a more meaningful indicator
of impact is the integral of severity over the area, and perhaps over time as well (duration), since long-
lasting effects are more important than ephemeral effects. Past failures to effectively quantify severity
and duration have hampered the ability of this assessment and previous studies to quantify this perhaps
most important form of land degradation (i.e., the deterioration of the functioning of composition of an
ecosystem without registering a change of area).

The final element in the land degradation definition is how to meaningfully combine a number of
simultaneous changes of different magnitudes and even directions, into a single indicator. The ecosystem
services literature uses the notion of bundles, which are groups of services that co-vary positively, to help
reduce the dimensions which need to be considered (Raudsepp-Hearne et al., 2010), but this approach
does not solve the fundamental problem of incommensurability. Relationships exist between restoration
and ecosystem services (Aronson et al., 2016). Natural Capital Accounts (Robinson, et al., 2014) show
some promise in being able to combine ecosystem service changes of different types, extents, severities
and durations into a single framework; in which case, it would be possible to say unambiguously whether
the natural asset had on aggregate increased or decreased. To date it has not been possible to
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satisfactorily include all aspects and values of biodiversity in this framework. Furthermore, some
perspectives reject any attempt to do so on the grounds that it may be unethical (Robinson at al., 2014).

As a result of the issues raised above, it is currently not possible to operationalize a land degradation
definition alike the one provided to this assessment, which includes both ecosystem services and
biodiversity. The compromise implemented in this assessment is to treat biodiversity and loss of
ecosystem services separately where necessary, and to quantify land transformation separately from land
degradation without transformation, within a land use.

Definitions of degradation and restoration also require a measurement of change over time if they are to
be detected and quantified. Box 1.1 outlines this discussion briefly (for more detail, see Chapter 2, Section
2.3.1 and Chapter 4, Sections 4.1.3,4.1.4,4.4.2 and 4.4.3).

Box 1.1 Targets and baselines

Degradation and restoration are relative terms: “degraded relative to what?” and “restored towards
what?” Thus, a reference state is required to detect and assess both the magnitude of degradation and
the progress of restoration. Since degradation and restoration refer to change over time, information is
needed at two or more times. There is no perfect reference state for all purposes, but allowing free
selection of the reference is likely to reduce comparability and increase the risk of deliberate bias. In
practice, the nature of a specific data set often dictates the choice of reference state.

The term baseline is defined as a reference state in the past up to the present, and is in principle
verifiable by observation.

It should not be confused with a target which may exist now or, more commonly, is set in the future,
and whereby its achievement can only be verified at that time in the future. A target is a political choice,
weighing societal, economic and ecological factors, and it can vary case by case and be revised over
time.

1. Targets

A target is a desired state. It is typically used for purposes of restoration, though it can be applied to
measure degradation as well. The target is perhaps the most important of the reference states for policy
purposes, since it represents the future, and thus a state whose achievement can be influenced by
policy. It is based on a deliberate, societally-informed choice and is therefore context-dependent. The
target may be updated over time, as societal preferences or circumstances change, or as knowledge
accumulates, will generally vary from place to place. For example, the aim of restricting global mean
temperature rise within 2°C of the pre-industrial mean is a target. An ecosystem target can be
considered from the perspective of biodiversity (e.g., protect 17% of the original area of each
ecosystem), or it can be considered from the perspective of ecosystem services (e.g., achieve a
prescribed sustained flow of clean water). Targets can range from being pragmatic — based on modest
investments and readily available technology (such as to slow the rate of species loss) — to aspirational,
an ideal outcome with little practical chance of being reached. In the former case, outcome-based
metrics are usually set, whereas in the latter case effort-based metrics are more relevant.

2. Baselines

There are two qualitatively different types of baselines which have been used for the measurement of
human-caused ecosystem degradation and restoration. The first refers to the distant past, a “natural”
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state before human modification. The second is a “historical” state that refers to much more
contemporary states, for which we have increasingly precise data.

2.1 Natural baselines

Establishing a natural reference state for an ecosystem is challenging, since most ecosystems have been
influenced to some degree by humans for a very long time. Two approaches have been used:

2.1.1 Pre-modern natural baseline

This can be thought of as the ecosystem condition within the Holocene, but before the Anthropocene —
in other words, sometime between 10 000 and 100 years ago. This seems to be an obvious baseline
from which to assess degradation and recovery since it is before the onset of the profound
modifications brought about by the rapid increases in the human population, consumption and waste
production in the modern era, at which point a distinct discontinuity appears in the degree and type of
disturbance. The pre-modern natural baseline has the advantage of not being easily manipulated.
Several examples show it to be implementable in appropriately-selected cases, though not without
challenges. Practically, it is rare to find data from so far in the past that includes all the variables needed
to compare with current ecosystem condition. Proxies are commonly used, such as paleo-ecological
data, which is sparse, expensive to collect and requires great expertise to interpret. Another strategy is
“space-for-time” substitution, where a currently existing ecosystem in another place (for instance, a
protected area) is taken to represent the pre-modern past of the human-altered ecosystem under
consideration. But the climate and other biophysical environmental conditions may have changed in the
intervening time, or may be subtly different at the reference location, and it is difficult to disentangle
the effect of anthropogenic degradation from natural environmental change. In some cases, the
ecosystem structure, composition and function which we desire to retain or achieve is inextricably a
product of human actions, and in these cases, considering the ecosystem without human influence
makes no sense.

2.1.2 Counterfactual natural baseline.

Perhaps a more operational approach for establishing a natural state baseline is to use the current time,
but apply counterfactual thinking, which can be characterized by the phrase “what might have been in

the absence of human influences”. Counterfactual natural baselines avoid some of the challenges of pre-
modern observation-based baselines, but they require a high level of expertise, sometimes using explicit

|II

process knowledge that constitutes a “model” of what would have happened in the absence of human
effects. Some implementable examples exist: for instance, enough is known about the ecosystem
dynamics of carbon to be able to state with good confidence what the soil carbon content at a site

would have been under a natural cover.

2.2 Historical baselines

Historical baselines use direct observations of the ecosystem state, and therefore seldom extend before
about 1950; but they include our most reliable datasets, such as long-term datasets and ecological
experiments, and are therefore an invaluable resource. Quantitative trend analysis sets no explicit
baseline, but unavoidably uses the start of the record. Unlike natural baselines, it is accepted that
historical baselines may have undergone some human-induced change prior to their establishment, and
therefore provide underestimates of the totality of degradation or restoration. Particularly in the case of
non-linear change (for instance, degradation which levels off at a limit), a recent historical baseline
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underestimates the total degradation, relative to those where it occurred before the baseline was
established. The closer to the present baselines are established, the more data are available, but the less
they represent the totality of degradation. The advantage of earlier references is that they allow better
detection of slow changes, particularly against noisy short-term variation. Various historical baselines
have been used in the land degradation and restoration domain. Their differing and sometimes arbitrary
starting dates make comparisons difficult and are open to self-serving manipulation. When we are
interested in the impacts of policy or management changes, a recent baseline can be used - for instance
the date at which an agreement came into force.

For further discussion regarding baselines and targets, and citations of the underlying literature, see
Chapter 2, Section 2.2.1.1, Figure 2.4 and Figure 2.5 and Chapter 4, Sections 4.1.3,4.1.4,4.4.2 and 4.4.3.

Fig. 1 @ Schematic diagram of various types of baselines (reference conditions) which
can be used to identify degradation and restoration, and as a starting condition
from which to measure trends.

1. Pre-modem Natural bassline - the information is inferred from the current state, historical data, palec-ecological proxies and
axpert opinion. Since the actual date of this state is rarsly known, the derived trend is indicated by a dashed line;

2. i, i, iii. Historical basslines - data gathered in the recorded past (.g. 1900, 1960, 2000);

3. Current state - used to measure past trends and to provide a reference for future monitoring;

4. Target - the state chosen as an objective for restoration.
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1.2 When is the avoidance or reversal of land degradation successful?

1.2.1 An operational framework

The scope of this chapter is to provide examples of success cases which demonstrate the benefits to
human well-being and quality of life achieved by avoiding, reducing and reversing land degradation
through restoration and rehabilitation. The objective in highlighting cases is to show how land
management and restoration measures can help improve livelihoods, reduce poverty and strengthen
long-term sustainability of land use in different situations.

To determine the approach to the selection of cases, scientific and other literature was systematically
assessed (see Section 1.2.1.1). More specifically, this literature search was done to identify, summarize
and evaluate key recurring factors and criteria which are most likely to contribute to such success and to
assist in determining the success cases to be highlighted in Chapter 1. The outcome of this systematic
review lends itself to the development of an operational framework (Figures 1.2 and 1.3), which
incorporates the landscape socio-ecological approach. This framework was subsequently used to guide
the choice of cases and the quantitative assessment of their success (see Sections 1.3.1 and 1.4). The
Operational Framework may also assist with project development, implementation and assessment.

1.2.1.1 Methodology to identify key criteria

A systematic seven-step methodology was developed to identify the key criteria most likely to deliver
outcomes which will benefit human well-being and quality of life through the avoidance, reduction and
reversal of land degradation, incorporating successful restoration and rehabilitation of degraded lands.
This seven-step approach integrated the main elements of the IPBES Conceptual Framework (i.e., nature,
anthropogenic assets, nature’s contributions to people, drivers of change and good quality of life) (Figure
1 in Preface based on Diaz et al. (2015)), the IPBES approach to the valuation of nature’s contributions to
people (Pascual et al., 2017), and the evolving IPBES approach to the inclusion of indigenous and local
knowledge. The approach drew on information and insights from all other chapters. This seven-step
methodology is described below:

Step 1: Search terms were established using the main elements of the IPBES Conceptual Framework and
the valuation of nature’s contributions to people, incorporating causes and consequences of land
degradation. Search terms elements were also drawn from the Sustainable Development Goals, the Aichi
Biodiversity Targets, and the UNCCD Convention. The authors incorporated differing knowledge systems
and worldviews (including indigenous and local knowledge), the elements of quality of life and human
well-being, the quality of life of individuals, communities, societies, nations and humanity, and successful
solutions including restoration and rehabilitation (Chapter 1). Key elements from other chapters were
reviewed and incorporated, including different perceptions (Chapter 2), direct and indirect drivers
(Chapter 3), status and trends of biodiversity and ecosystem services (Chapter 4), scale and trade-offs
(Chapters 4 and 5), changes in ecosystem functions, human well-being and good quality of life (Chapter
5), responses to land degradation and restoration (Chapter 6), trade-offs between social, economic and
environmental objectives (chapters 4, 5, 6 and 7) and decision-support approaches (chapter 8).

Step 2: Using the aforementioned terms, a systematic literature search was conducted, incorporating the
cycle of events from causes through to solutions, drawing on relevant articles, books, regional and
national assessments, reports by governments, United Nations bodies, national and international non-
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government organisations and indigenous peoples and local community knowledge sources. A total of
260 references were accessed during this search.

Step 3: The content of the 260 references were subjected to a systematic review process to identify key
recurring and common terms associated with the causes of land degradation, its impacts on human well-
being and quality of life, restoration, rehabilitation, successful outcomes and solutions. This review of
literature revealed 106 key terms.

Step 4: The 106 key terms were grouped by similarity, reflecting on the initial search criteria. This resulted
in 15 key headings, based on the frequency in which the term occurred. The information from the
literature search was gathered into a table listing the pertinent references and divided by: (i) perspective;
(i) initial search criteria; (iii) the key term to which it is related; (iv) implementation outcomes; and (v)
other factors.

Step 5: The information in the summary table (Step 4) was further analysed to reveal three overarching
and overlapping criteria. The three overarching criteria emerging from this systematic iterative process
were: (1) guiding instruments: (2) nature’s contributions to people; and (3) biophysical conditions. In
addition, three overarching principles emerged. These were: (1) communication; (2) coordination; and (3)
participatory processes.

Step 6: All information in steps 1 through 5 was grouped within each of the relevant three key
overarching criteria. This resulted in a number of sub-categories within each criterion, including those
which overlapped with the three criteria, demonstrating the importance of interconnections between
criteria for successful outcomes. An internal review of the initial outcomes occurred across all chapters in
the assessment. Inputs from two external reviews enhanced the outcomes presented in Chapter 1
(Figures 1.2 and 1.3).

Step 7: Figure 1.2 represents the outcomes of the iterative systematic review process, summarising an
operating approach which may guide actions. Section 1.3 expands on Figure 1.2 and provides information
on the subcategory elements, their interlinkages and interconnections and their usefulness in potentially
identifying and achieving future successful outcomes. A further literature search based on the developed
Figure 1.2 was conducted. Additional 250 references supporting the outcomes of the systematic review
process (total of 510 references) have been utilised to substantiate the information presented in Figure
1.2and 1.3.

This systematic review process is summarised into an operational framework (Figure 1.2 and Section 1.3)
which may guide coordinated approaches to achieve successful outcomes (Chapter 1) to avoid, reduce
and reverse land degradation (Chapter 6) while benefiting human well-being and quality of life (Chapters
1, 2, 5), incorporating different perceptions and worldviews (Chapter 2) and understandings of the
biophysical environment (Chapters 3, 4), including decision processes and tools (Chapters 7, 8). This
review has demonstrated the importance of including information and insights from all chapters of the
assessment, the IPBES Conceptual Framework and approach to values and nature’s contributions to
people, to identify an approach which may guide actions to achieve and measure the success of
outcomes. The evaluation methodology (Figure 1.2 and Section 1.3.1), provides a quantitative approach
to identify which criteria, and their sub-elements, have been achieved successfully and the elements for
which improvements can be made.
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1.2.1.2 Key aspects of the operational framework

Key aspects of the operational framework are the socio-cultural relations between people and nature
(Figure 1.2). This cultural context influences the perceptions and experiences of actions and what counts
as success. Effective outcomes occur when actions are co-produced with people and nature and include
the application of their knowledge and work. This guidance draws on insights from the seven subsequent
chapters of the assessment, underpinned by a firm evidence base (Estrada-Carmona et al., 2014). When
all factors are implemented in a coordinated, interacting manner and communicated to all levels of
society, outcomes are most likely to lead to positive solutions to avoid, reduce and reverse land
degradation, benefitting human well-being, quality of life and nature (see Section 1.3).

Figure 1.2 provides direction for the selection of the eight success cases presented (see Section 1.4). To
assess the outcomes of the success stories, our approach considers aspirations to benefit human well-
being and quality of life while avoiding, reducing and reversing degradation processes utilising the
restoration and/or rehabilitation of degraded land. The three key interacting criteria and associated
elements have been used to frame, along with a quantitative evaluation (see Section 1.3.1), the outcomes
of the success cases.

The three interacting criteria (i.e., guiding Instruments, nature’s contributions to people and biophysical
conditions) depend on active, multi-stakeholder involvement to ensure outcomes that: (i) incorporate
human well-being, differing values and good quality of life; (ii) are technically and legally feasible, while
being environmentally and socially acceptable; (iii) incorporate knowledge and capacity-building,
establishing an enabling environment which is well understood, communicated and supported by all
stakeholders; and (iv) incorporate economic and financial mechanisms compatible with all three
interacting criteria (Figure 1.2). The operational framework utilizes the ecosystem approach at a
landscape scale — that is, a socio-ecological ecosystem, delivering multiple functions, including multiple
stakeholders with differing values. The landscape-scale approach incorporates the socio-ecological
system, including natural and human-modified ecosystems, influenced by ecological, historical, economic,
and socio-cultural processes. The landscape includes an array of stakeholders small enough to be
manageable but large enough to deliver multiple functions for stakeholders with differing interests
(Denier et al., 2015; Scherr et al., 2017).
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Figure 1 @ Operational framework for guiding decisions and actions to establish and
identify success in avoiding, reducing and reversing land degradation for the
benefits of human well-being and good quality of life, while restoring and
rehabilitating degraded land.

This approach is underpinned by coordination, communication and participatory processes; and the main IPBES elements

(Figure 1) of nature, anthropogenic assets, nature’s contributions to people, drivers of change, good quality of life and diverse
values.

COORDINATION

1. GUIDING INSTRUMENTS
1.2 LEGAL AND REGULATORY
1.3 INTERNATIONAL COMMITMEN
1.4 POLICY
1.5 GOVERNANGE

(3
%
)
%
%
2
>

1.3 Understanding the operational framework

Coordination, communication and participatory processes are key influences of the three overarching
criteria. They are underpinned by participatory planning and different knowledge systems (Brancalion,
2015; Guilfoyle, 2004; Hill et al., 2013; Laestadius et al., 2015). Together they may create evidence-based,
enabling instruments and environments to avoid land degradation and deliver effective restoration and
rehabilitation (ELD Initiative, 2015; Joly et al., 2010).
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Evaluating success

Several elements support each of the three overarching criteria (Table 1.1). None of these elements,
across and within the three criteria are sufficient individually to establish or identify success. Positive
solutions rarely, if ever, operate in isolation from all other factors. Our literature review (see Section
1.2.1.1) has demonstrated that interactions, alignments, implementation and measurements across the
three criteria can be critical for success. A quantitative method is presented which can evaluate
effectiveness of individual success stories (Table 1.1, Box 1.2), and may also provide an approach to
measure effectiveness of new projects into the future. The scoring is conducted against and within each
of the three criteria (Table 1.1, Figure 1.2), using scoring values as outlined in Box 1.2. All factors (Table
1.1) are given a scoring value between -1 to +5 (Box 1.2). These quantitative measurements can be used
prior to restoration and rehabilitation actions, during implementation, at the end of implementation and
can also assist project adaptation.

Table 1 @ Factors linked to the 3 overarching criteria of the operational framework (Figure 1.2)
to score against to evaluate success, using scoring values -1 to 5* (Box 1.2).

* Scoring values

1. GUIDING INSTRUMENTS 2. NATURE'S CONTRIBUTIONS TO PEOPLE 3. BIOPHYSKZ&L CONDITIONS

1.1 Economic and finance 2.1 Social and cultural instruments

1.2 Legal and regulatory 2.2 Conflict resolution

1.2.1 Formal recognition property rights, 2.2.1 Food and biodiversity
land tenure 2.2.92| velihoods
2.2.3 International/national interests

1.3 International Commitments 2.3 Values and worldviews

2.3.1 Non-monetary valuation
2.3.2 Human well-being, guality of life
2.3.3 Indigenous people & local communities

1.4 Policy Instruments 2.4 Whole of life cycle assessment 3.4 Whole of Ilfat:yclaassessmant

1.4.1 Formal recognition
Property rights, land tenure

1.5 Governance 2.5 Capacity-building

1.5.1 Active multiple stakeholder
engagement

e [
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Box 1 @ Methodology to evaluate success of solution-based projects designed to improve
human well-being and quality of life by avoiding and reducing land degradation
and restoring and rehabilitating degraded lands.

BB  Negative
I Limited

2 Slight

3 Slight to moderate
4 Moderate

BEN Good

1. Guiding instruments 11 factors score each factor (-1 to + 5) max value 55 = total 1
2. Nature's contributions to people 11 factors score each factor (-1 to + 5) max value 55 = total 2
3. Biophysical Conditions 9 factors score each factor (-1 to + 5) max value 45 = total 3
Success value % = (total 1 + total 2+ total 3) / (55+565+45) * 100

* Scoring values

1.3.1 Guiding instruments

The guiding instruments (Figure 1.2, Points 1.1-1.7) are the core instruments which, if effectively
developed, integrated and aligned, can provide opportunities for a positive impact for people and the
land. Good governance structures (1.5) incorporating differing values, worldviews and indigenous and
local knowledge can stimulate successful strategies which may reduce negative impacts of conflicting
interests. Communication and capacity-building potentially can align all players.

1.3.1.1 Effective and implemented economic and financial instruments (Figure 1.2, point 1.1)

Successful restoration is underpinned by a strong business case, which incorporates ecological, social and
economic benefits (FAO, 2015; IUCN & WRI, 2014). Successful restoration also needs to be supported by a
decision-making framework aiming for net social and economic benefits, and implemented within strong
legal, governance and institutional contexts (Laestadius et al., 2015; Wortley et al., 2013). The correct mix
of policy incentives, excluding perverse incentives, can lead to the establishment of new incentives to
lower or remove economic barriers (Global Landscapes Forum, 2015b), and encourage the adoption of
more sustainable management practices (ELD Initiative, 2015). Subsidies which stimulate low profit
agriculture, and negative landscape impacts, such as the European Union’s Less Favoured Areas subsidies,
predicates a support scheme (Salvati & Carlucci, 2014) with perverse incentives, hence this subsidy is
being reviewed by the European Union. Policies and schemes for the payment of ecosystem services,
which provide incentives for investment in land improvement and reward sustainable land use, have been
employed as economic instruments in some parts of the world (Nkonya et al., 2016). Successful
application is relative to the country and its legislation. However, a singular focus on economic value, such
as the payment of ecosystem services, provides limited opportunity to incorporate a pluralistic approach
which embraces a diversity of non-monetary values, and limits opportunities for transformative
integrated practices (Pascual et al., 2017). Economic incentives for one ecosystem function or service can
lead to unbalanced outcomes and negative impacts on communities, including indigenous peoples and
local communities — particularly women, who disproportionally depend on non-monetary values. Private
markets often fail to assign a price to many ecosystem services that adequately reflects their benefits to
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society as a whole (Kroeger & Casey, 2007). The Kisoro District in Uganda provides an example where
fragmented landscapes and lack of collaboration, between upstream and downstream communities in the
Chuho springs watershed, has resulted in upstream land degradation due to intensive agricultural
practices and a lowered water supply to downstream users. The potential for a payment for ecosystem
services scheme to benefit both communities was found to be very limited (Sengalama & Quillérou,
2016).

Effective examples incorporating financial instruments

Landscape partnerships, including businesses, have the potential to be effective for reducing land
degradation, while benefitting and contributing to local communities, businesses, landscapes, food and
nature. The Business for Sustainable Landscapes project, created by the Landscapes for People, Food and
Nature Initiative, (partnered by EcoAgriculture, [IUCN’s SUSTAIN-Africa Programme, SAl Platform and the
Sustainable Food Lab) catalysed input from 40 companies and organizations, to advance landscape
partnerships - resulting in an Action Agenda to strengthen business participation and contributions. The
Action Agenda aims to improve the quality of business engagement and scale up landscape partnerships
for sustainable development including food, nature, business, local communities and landscapes (Scherr
et al., 2017).

Australia’s Indigenous Land Corporation’s National Indigenous Land Strategy is linked to Australia’s
Indigenous Economic Development Strategy and enables the Indigenous Land Corporation to meet their
legislated function to assist indigenous people to acquire and manage land to achieve economic,
environmental, social or cultural benefits (Indigenous Land Corporation & Australian Government, 2012;
Indigenous Land Corporation, 2013).

A local Kenyan organization, Kijabe Environment Volunteers in the Kikuyu escarpment landscape has
mobilized communities across their landscapes. These landscapes are rich in wild biodiversity, have strong
cultural heritage and important areas of agricultural production. A landscape perspective was adopted to
sustainably manage natural resources and balance the multiple functions of the landscape, enabling local
communities to define and pursue their goals related to agricultural development and profitability while
conserving the area's critical natural capital (Buck et al., 2014).

Countries experiencing salt-induced land degradation have recognised the cost-effectiveness of investing
in land remediation, incorporated into a broader strategy for food security. Including remediation in
national action plans can identify and remove barriers to the adoption of sustainable land management,
including perverse subsidies (Qadir et al., 2014).

1.3.1.2 Effective and implemented legal and regulatory instruments (Figure 1.2, point 1.2)

Legal and regulatory instruments that guide countries’ and states’ policies for land restoration and
rehabilitation, including extraction of natural resources, establish legal and regulatory frameworks to
improve restoration outcomes and success. Such legal instruments are only as good as their
implementation, particularly in controlling compliance and implementing potential prosecutions. Latin
American countries have developed regulatory frameworks and supportive instruments aimed at guiding
restoration. However, exclusion of stakeholder groups, limited institutional and organizational capacity to
operationalize large-scale restoration and particularities of the high socio-ecological heterogeneity in legal
and regulatory instruments have limited their effectiveness (Meli et al., 2017). For example, the
Secretariat for the Environment of the State of S3o Paulo, Brazil, drives planning and assesses
achievement of legally-established goals and compulsory restoration targets. These are however only
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biophysical and exclude impacts on people, particularly indigenous peoples and local communities
(Chaves et al., 2015).

The Western Australian State legal and regulatory instruments (Western Australian Department of Mines
Industry and Regulation, 1978), linked to Australian government legislation (Commonwealth of Australia,
2016), direct the formulation of policy and guidance statements around the extraction of natural
resources, including rehabilitation and restoration completion criteria, definitions, measurement of
success and timeframes, and are auditable (EPA, 2006). South Africa requires mining companies to
rehabilitate land after open cast mining, which is costly. Estimating the farming revenue of land prior to
and after open-cast mining can establish what the value of land use will be after mining, and can shift
scenarios toward a win-win situation for all land users (McNeill & Quillerou, 2016).

Legal policies based on environmental compensation, without restoration recovery conditions, have failed
in mangrove recovery projects in Mexico (Zaldivar-Jimenez et al., 2010). To compensate for wetland
losses through the implementation of the Clean Water Act in the United States, performance standards
for wetland creation and restoration have been established (National Research Council 2001a, 2001b).

Formal recognition of property rights and land tenure (Figure 1.2, points 1.2 and 2.2)

Land tenure is the legal status and ownership of land, often with a mixture of formal and informal tenure
systems and a mosaic of property rights, individual and collective. Effective rule of law — including
property rights allocation and women'’s land tenure rights (Silverman, 2015; Plurality in Public Policy,
2014) — provides certainty, reduces conflict and land degradation. Case studies from 10 countries (Chile,
Ethiopia, Iran, Panama, Paraguay, Russia, Samoa, Solomon Islands, South Africa and Uganda) established
that legislation recognizing community land, conserved areas and traditional knowledge further enhanced
project success (Global Forest Coalition, 2015).

Solid evidence exists that strong customary tenure and clear, uncontested land rights have a positive
impact on good stewardship of landscapes and are critical to the success of large projects such as REDD+,
community forest programs and integrated landscape management. Strong correlations exist between
weak, poorly defined rights and insecure tenure, deforestation and landscape-level degradation (Global
Landscapes Forum, 2015b). A lack of formal registration of customary property rights may not benefit the
local and poorer populations, potentially causing unrest and marginalization of local communities (ELD
Initiative, 2015). Difficulties occur where modernization has diluted such “law”, and in colonial disputed
lands where differing views exist on land tenure regimes (see Case Study 8).

Restoration and rehabilitation of degraded land can benefit by working with the knowledge of indigenous
and local knowledge holders to aid restoration approaches, who have been on the land for generations,
and have relevant intergenerational observational knowledge, as articulated in the Indigenous and Tribal
Peoples Convention, 1989 (No 169) (ILO, 1991).

Indigenous law has key connections to sustainable land management. Adult traditional owners of the
Girringun in northern Australia (and other indigenous traditional owners across the country) hold formal
legal, cultural and spiritual obligations to care for ancestral lands and waters — based on a worldview and
customary planning system with spiritual, social and physical connections between land and people, in
addition to their responsibilities under customary law (Guilfoyle & Mitchell, 2015). Negative changes in
ecosystem components, directly affect the mental health and spiritual well-being of these indigenous
communities, including the quality of food and plant resources (Fisher, 2013; Robinson et al., 2016).
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1.3.1.3 Implementation of international commitments (Figure 1.2, point 1.3)

International commitments and targets can only be effectively implemented if there is local action and
support. The following commitments all have provisions relevant to land degradation and restoration with
obligations entered into by signatory countries: Sustainable Development Goals 2, 13 and 15; the land
degradation neutrality (LDN) of the United Nations Convention to Combat Desertification (UNCCD); the
United Nations Framework Convention on Climate Change (UNFCCC); The Ramsar Convention through the
4™ Strategic Plan 2016-2024 (Ramsar, 2015) and the Convention on Biological Diversity (CBD) Aichi Target
15 of the Strategic Plan for Biodiversity 2011-2020 (Paustian et al., 2016, Montanarella & Lobos, 2015).
Land and soils are considered across the three Rio Conventions (UNFCCC, CBD and UNCCD), and while
some advances have been made in the past two decades, land and soil degradation persist. This calls for a
more integrated approach for the implementation across the Conventions. Opportunities exist to
strengthen linkages between the Rio Conventions (UNFCCC, CBD and UNCCD) and the Sustainable
Development Goals (SDGs), utilizing soil-based greenhouse gas mitigation policies (Paustian et al., 2016),
consolidating associations with the UNFCCC and the 171 countries who have become signatories to the

Box 1.3 Sendai Framework complementarities to the operational framework of this chapter

Elements of the Sendai Framework for Disaster Risk Reduction (2015-2030) which are
complementary to the ecosystem and landscape approach proposed within the operational
framework include:

28 (d) To promote transboundary cooperation to enable policy and planning for the
implementation of ecosystem-based approaches with regard to shared resources, such as
within river basins and along coastlines, to build resilience and reduce disaster risk, including
epidemic and displacement risk;

30 (f) To promote the mainstreaming of disaster risk assessments into land-use policy
development and implementation, including urban planning, land degradation assessments ...
the use of guidelines and follow-up tools informed by anticipated demographic and
environmental changes;

30 (g) To promote the mainstreaming of disaster risk assessment, mapping and management
into rural development planning and management of, inter alia, mountains, rivers, coastal
flood plain areas, drylands, wetlands and all other areas prone to droughts and flooding,... and
at the same time preserving ecosystem functions that help to reduce risks (UNISDR 2015);

30 (n) To strengthen the sustainable use and management of ecosystems and implement
integrated environmental and natural resource management approaches that incorporate
disaster risk reduction.

Paris Agreement (April, 2016). Similarly, soils and land play a key role to achieve the post-2015
development agenda and can be found across the Sustainable Development Goals (Montanarella &
Lobos, 2015).

SDG 15 (Targets 15.1-15.9) is relevant to this assessment and pertinent to the operational framework of
success. Coordination and incorporation of all elements as outlined in the operational framework (Figure
1.2) may assist governments in choosing an appropriate suite of strategies to reach net positive impacts
and the mitigation hierarchy (BBOP & UNEP 2010), the Bonn Challenge (Chazdon et al., 2015) and the
Latin American Initiative of 20x20 — a country-led initiative to restore 20 million hectares of degraded land
in Latin America and the Caribbean by 2020, which is guided by the World Resources Institute and
strongly influenced by the political agenda (Vergara et al., 2016). The Sendai Framework for Disaster Risk
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Reduction 2015-2030, adopted in 2015, is relevant to this assessment as it recognizes the benefits in
reducing risk to the degradation of ecosystem services, and prioritizes a number of related actions
(including at a landscape-scale) on ecosystem-based approaches to disaster risk reduction. A number of
elements within the Disaster Risk Reduction Framework are well aligned with and complement the
approaches of this chapter’s operational framework (Figure 1.2) (Box 1.3).

1.3.1.4 Enabling policy instruments (Figure 1.2, point 1.4)

Enabling circumstances include coordination and communication across all success factors and provide
strategic and coordinated efforts to strengthen them. Implementation of the following enabling
instruments provide opportunities to achieve successful land degradation and restoration outcomes.

Successful policy instruments prioritize incentives and practices which increase restoration outcomes:
removing disincentives; incorporating secure land and natural resource tenure; aligning with policies to
avoid land degradation; and encouraging effective institutional coordination while incorporating good
governance (ELD Initiative, 2015; Laestadius et al., 2015). They also incorporate ecosystem services,
economic, social and ecological benefits, enhance livelihoods and address political, cultural and economic
concerns (Chazdon et al., 2015). When integrated with national policy and international commitments,
their effectiveness increases (Natural Resource Management Ministerial Council Government of Australia,
2010; COAG Standing Council on Environment and Water, 2012).

Formal recognition of property rights and land tenure through policy

Land tenure is the legal status and ownership of land, often with a mixture of formal and informal tenure
systems and mosaic of property rights, individual and collective. A study of 21 indigenous and mestizo
communities in four landscape mosaics in the Peruvian and Ecuadoran Amazon, demonstrates that social
relationships, and not only legal formalities, play a powerful role in tenure security (Global Landscapes
Forum, 2015a; Cronkleton & Larson, 2015). In many cases, the type of land tenure — such as private
ownership, community-based, government protected areas — has created conflicts and been associated
with degradation. Weak or poorly defined rights and insecure tenure are strongly associated with land
degradation, while uncontested land rights and strong customary tenure have provided good landscape
stewardship (Global Landscapes Forum, 2015a; ELD Initiative, 2015), strengthening dialogues which
entrench free, prior and informed consent (Global Forest Coalition, 2015; Guilfoyle et al., 2009). FAO
members, nearly all countries of the world, have adopted Voluntary Guidelines to improve governance of
land tenure, fisheries and forests to achieve food security (FAO, 2012).

The SDG Indicators (United Nations Economic and Social Council, 2016) include specific indicators which
address land tenure. Specific example includes SDG Indicator 1.4.2: proportion of total adult population
with secure tenure rights to land, with legally recognized documentation and who perceive their rights to
land as secure, by sex and by type of tenure. Prohibiting formal registration of customary property rights
and land tenure can lead to governments and international investors excluding local and poorer
populations in restoration and rehabilitation projects, causing or exacerbating social unrest and
marginalization (ELD Initiative, 2015; Plurality in Public Policy, 2014). Acknowledgment of distinct
indigenous rights, including women'’s tenure rights (Silverman, 2015) and collaborative approaches
combining different knowledge and “ways of knowing”, offers the potential for successful co-generated
outcomes (Araujo et al., 2015; Feit et al., 2013; Robinson et al., 2016), including two-way knowledge
techniques (Ens et al., 2012; Kok & van Delden, 2009).
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1.3.1.5 Good governance structures (Figure 1.2, point 1.5)

Governance, defined by the World Governance Indicators framework, is the traditions and institutions by
which authority in a country is exercised (Kaufmann, 2011). This includes: (i) the process by which
governments are selected, monitored and replaced; (ii) the capacity of the government to effectively
formulate and implement sound policies; (iii) political commitment at the highest level; (iv) the role of
coordination mechanisms that cross sectors, scales and administrative boundaries; (v) demonstrated
value of mechanisms for science-policy dialogue with stakeholders; and (vi) the respect of citizens and the
state for the institutions that govern economic and social interactions among them (Edelman et al., 2014).

Ecosystem governance integrates social and ecological components into ecosystem co-management,
incorporating democracy and accountability (Vasseur et al., 2017). In so doing goals, priorities, decision-
making and management of the environment are determined by society, incorporating indigenous, local
and practitioner knowledge to achieve successful outcomes (IUCN & State Forestry Ministry China, 2015).

Good governance affords sustainable management of environmental, economic and social resources.
Multi-stakeholder involvement ensures transparency and accommodates multiple stakeholders’ needs
and concerns, establishing a cooperative mechanism for improving responses to avoid and reduce
degradation and restore degraded lands (IUCN & State Forestry Ministry China, 2015).

Integral to good governance structures is the provision of access to information that: supports an
informed dialogue; recognizes and includes multi-stakeholder engagement incorporating indigenous and
local knowledge bases; and recognizes the value of diverse knowledge and opportunities for innovation,
including intergenerational conservation and farming knowledge, incorporating western scientific
knowledge (Fisher, 2012; FAO, 2012; Iniesta-Arandia et al., 2015; Hill et al., 2012; Murcia et al., 2015;
Robinson et al., 2016). Successful governance incorporates and respects indigenous and local knowledge
(IUCN & State Forestry Ministry China, 2015).

An assessment of 21 case studies identified the importance of robust governance incorporating the
integration of indigenous knowledge through four types of engagement: (i) indigenous-governed
collaborations; (ii) indigenous-driven co-governance; (iii) agency-driven co-governance; and (iv) agency
governance. The most successful outcomes have been shown to be derived from type (i) indigenous
governance and type (ii) indigenous-driven co governance (Hill et al., 2012; Robinson et al., 2016).

Active multiple stakeholder involvement and governance

A place-based approach may lead to effective economic, environmental and social outcomes. Success
may result from involvement between communities, indigenous and local knowledge, business, national
institutions, government officials and international institutions to achieve equal and full representation
(ELD Initiative, 2015; Global Forest Coalition, 2015; Guilfoyle et al., 2009; Latawiec et al., 2015; Pinto et
al., 2014; Robinson et al., 2016). Organizations in the finance sector are key partners for multi-stakeholder
collaborations to avoid and reduce land degradation and restore landscapes (Van Leenders & Bor, 2016).
Business and finance institutions are becoming increasingly aware of their dependency on a healthy
natural environment, and understand that if their impacts are neutral, nature may sustain or regenerate
itself. Degradation of the health of the ecosystems on which business depend is linked to vulnerability in
business performance (Scherr et al., 2017).
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1.3.1.6 Communication and coordination (Figure 1.2, point 1.6)

Good communication begets good coordination. (Gottschalk-Druschke & Hychka 2015; Meli et al., 2017,
Robinson et al., 2016; Thomas et al., 2014; Schultz et al., 2016). Therefore, unless all stakeholders —
including legislators, policymakers, decision makers, scientists, managers, indigenous peoples and local
communities, restoration innovators and others — are aware of the decisions and how they influence
actions, approaches in different sectors may fail. Good communication includes horizontal frameworks as
well as innovative and varying communication techniques.

1.3.1.7 Capacity-building (Figure 1.2, point 1.7)

A key factor in successful avoidance and reduction of land degradation and informed restoration is
capacity-building. As we move forward with new ways of caring for the Earth and its people, it is
important that everyone understands, is trained in and has capacity for implementing new and varied
approaches. Capacity-building across the guiding principles is important for all elements and at all levels
of understanding. Its effectiveness will be enhanced when innovative communication approaches are
utilized (Calle et al., 2013; Forest Peoples Programme, 2016; Ramsar, 2015; Rodrigues et al., 2011; Scherr
et al., 2017; United Nations Economic and Social Council, 2016).

1.3.2 Solutions and nature’s contributions to people

1.3.2.1 Incorporation of social and cultural instruments (Figure 1.2, point 2.1)

The IPBES Land Degradation and Restoration Assessment provides the first opportunity to catalyse the
intangible assets of cultural ecosystem services by assessing and incorporating these indicators, which are
strongly correlated with well-being and directly associated with land use (Hernandez-Morcillo et al.,
2013), and pivotal to achieve effective solutions. The success and effectiveness of restoration actions may
be significantly enhanced by the inclusion of traditional knowledge and local communities who live in and
understand their local habitats, and are also motivated to restore them (Hallet et al., 2015). Perceptions
and differing worldviews strongly influence understandings of success within and across the landscape
and are incorporated into the assessment of success (Latawiec & Agol 2016; Nkonya et al., 2016).

Cultures and the values established by people’s relationships with their local environments, over time,
result in the transfer of knowledge between generations — which end up playing an important role in
maintaining resilient landscapes (Chazdon, 2008; Guilfoyle et al., 2009; Guilfoyle, 2004; Kohler et al.,
2015; Kok et al., 2017; Walsh et al., 2015; Zheng et al., 2015). Removing cultural, social, environment,
legal and technical barriers improves the management of degraded land (ELD Initiative, 2015).

Across many landscapes and over time, traditional and local knowledge has decayed, whether due to
immigration, emigration, marginalization or colonialism (see case study 8). For such communities to
contribute positively, capacity-building mechanisms designed to restore social, cultural and local
knowledge are required, such as two-way knowledge systems (Ens et al., 2010; Ens, 2012).

The inclusion of social and cultural traditional practices into restoration and rehabilitation may enhance
the success of projects and provide opportunities to include the key dynamics of the traditional approach
into management policies (Ens et al., 2015; Finlayson et al., 2012; Ens et al., 2010; Fisher, 2013; Fisher et
al., 2014; Hill et al., 2013; Iniesta-Arandia et al., 2015; Zheng et al., 2015). Evidence from 15 countries and
a wide range of traditional communities working on landscape-scale projects has identified bottom-up,
place-based, participatory approaches incorporating cultural, social and differing worldviews to be highly
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successful in consensus decision-making (Brancalion et al., 2015; Guilfoyle & Mitchell, 2015; Global Forest
Coalition, 2015; Guilfoyle et al., 2011; Hernandez-Morcillo et al., 2013; Pinto et al., 2014; Robinson et al.,
2016).

1.3.2.2 Incorporation of approaches and strategies to resolve conflicting interests (Figure 1.2,
point 2.2)

Successful mitigation and land restoration cases will be those that acknowledge that conflicts may exist,
identify potential conflicts and develop a strategy to deal with known and potential conflicts (Sayer et al.,
2013; Scherr & Willemen, 2014).

Potential areas of conflict

Conflicting interests have the potential to impact all success factors. Conflict may occur in differing arenas
and subsequently influence the degradation of land, with resultant negative impacts on people. Some
examples are the extraction of natural resources (ICMM, 2013), offset proposals creating conflict between
businesses, local communities and livelihood impacts (FAO, 2015), between food production, biodiversity
conservation and poverty reduction (Ciccarese et al., 2012), land claims and tenure (International Council
on Mining and Metals, 2015; Hill et al., 2013) and long term sustainability of land (IUCN & State Forestry
Ministry China, 2015).

Corruption can directly impact the success or failure of excellent government policies and procedures
developed for environmental and social-cultural protection. When high-level corruption occurs between,
for example, government officials, large foreign enterprises, police and military, it can be difficult to stop
land degradation and rehabilitate areas unless corruption can be addressed and eliminated.

Conflicts may arise among diverse values, thus integrated valuation may recognize values of multiple
stakeholders, their worldviews regarding land and its values, and provide opportunities for more
successful decision-making (Pascual et al., 2017; Fontaine et al., 2014). A coordinated landscape approach
(as proposed by the operational framework) may provide opportunities to overcome such conflicts.

Food security competing with biodiversity conservation

Competition for land between, for example, agriculture and biodiversity, commercial operations and
biodiversity, forest conversion, general land-use change and restoration, may result in poorly managed
large-scale restoration projects. The potential outcomes being: inequality between landowners;
displacement of marginalized community members; indirect land-use change; and associated social
problems (Locatelli et al., 2015; Latawiec et al., 2015).

It is possible to maintain and increase agricultural productivity, while at the same time protecting natural
resources at a national scale (Isbell et al., 2015; Latawiec et al., 2015; Seppelt et al., 2016 ). To minimize
agricultural impacts on biodiversity, Seppelt et al. (2016) proposed a framework to manage trade-offs
between agriculture production and biodiversity conservation, namely land sharing and sparing. The most
economically-desirable option needs to be compatible with existing economic mechanisms, while being
technically, legally, environmentally and socially acceptable and feasible. This approach requires pre-
conditions, an integrated suite of policies to ensure sustainable improvements in agriculture productivity,
biodiversity outcomes and restoration resulting in long-term environmental and social benefits through
an integrated landscape approach (Latawiec et al., 2015; Seppelt et al., 2016). Success would not include
an “ecosystem service debt” by removing biodiverse areas for other outcomes, such as agriculture
production (Isbell et al., 2015).
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A whole of landscape ecosystem approach provides possible solutions where food security and
biodiversity concerns may be in conflict (Sengalama & Quillérou, 2016). Diversifying agricultural
landscapes from large-scale industrial farming — such as intensive crop monocultures and industrial-scale
feedlots, which can generate negative outcomes including widespread degradation of land, water and
ecosystems, biodiversity losses, micro-nutrient deficiencies and livelihood stresses for farmers — has the
potential to reduce land degradation, while incorporating the diversity of values of those engaged with
food production. Diversified agroecological landscapes incorporate diverse farming practices which
replace or greatly reduce chemical inputs, optimize biodiversity and stimulate interactions between
different species. These approaches may provide a basis for secure farm livelihoods by including
comprehensive strategies to build long-term soil fertility, keep carbon in the ground and sustain yields
over time (IPES-Food, 2016).

Loss of livelihoods

Environmental policy designed to reduce land degradation, using livelihood change, should ensure that
outcomes do not go against local interests. Successful solutions to avoid land degradation include
biophysical processes and social issues, locally and broadly across the landscape and the spectrum of
players. If not considered, outcomes that support more powerful actors who take control of resources
while depriving villagers of their control over resources, may occur (Lestrelin & Giordano, 2007).

Substitution of natural capital with human-made capital

The replacement of resilient, self-repairing ecosystems with technological substitutes often does not
provide all natural ecosystem services, and can require large engineering and maintenance costs (Moberg
& Ronnback, 2003; UNEP-FI, 2012). Technological approaches, including environmental engineering, can
often lose control and power over evolutionary functions and do not conserve natural capital (Sarrazin &
Lecomte, 2016). Ecological constraints and the limiting growth factors of a site need to be considered —
for example in China, learning from nature has proved to be more successful than utilizing artificial
solutions alone (Grainger et al., 2015; Wang, 2013). Nature-based solutions provide opportunities to
sustainably manage and restore natural or modified ecosystems. Nature-based solutions, either on their
own or in concert with technological and engineering solutions, aim to address societal challenges while
incorporating human well-being and biodiversity benefits (Cohen-Shacham et al., 2016).

Conflict between international and national interests

Clarity over acceptable trade-offs and effective strategies to deal with conflicting interests and competing
objectives requires management in an all-encompassing manner to identify and prioritize impact
avoidance and minimization actions, which determine whether to effectively use or avoid offsetting
(Gibbons et al., 2017). Drivers of degradation are not always found where local solutions are designed.
Therefore, an understanding of trade policies and transboundary issues is important to establish and
implement successful actions to reduce impacts of degradation activities associated with trade at the local
scale (IUCN, 2016).

1.3.2.3 Values and worldviews (Figure 1.2, point 2.3)

Understanding the plurality of worldviews and diversity of values enhances coordination across the three
overarching criteria and underlying factors of the operational framework. This applies particularly to
situations of conflict wherein an understanding of the plurality of world views and diversity of values can

provide opportunities to work towards developing effective solutions (Pascual et al., 2017).
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Values, human well-being and a good quality of life

The understanding of well-being and what constitutes a good quality of life is dependent on a complex
mixture of values, cultures, traditions and interrelationships (Latawiec & Agol, 2016), including the point
of view of those who analyse values. Some social upliftment programmes, poverty reduction schemes and
agricultural policies designed to enhance human well-being may compromise the environment, human
well-being and good quality of life, as was the case in Boteti, Botswana. In this case, formal land-use and
management institutions have negatively influenced environmental change, through overstocking, land
clearance and wildlife protection in conflict with traditional uses. These actions have led to the shrinking
of Boteti’'s commons. Mulale’s research recommends community-based natural resource strategies to
secure livelihoods and conserve the commons (Mulale et al., 2014). In order to achieve this outcome, it is
also important for policymakers to avoid working in silos.

Effective incorporation of analyses to assess non-monetary, whole of life cycle valuation of a restoration
project

Transdisciplinary approaches to valuation analyses of restoration projects incorporating nature’s
contributions to people may better inform decision-making and lead to greater success (Baker et al.,
2013; Pascual et al., 2017).

The use of economics, alone, to assess projects aimed at rehabilitating and restoring degraded lands, may
result in unanticipated project outcomes, potentially leading to conflict with local communities. Cultural
factors can have a powerful and long-lasting effect on how individuals, communities and nations relate
and respond to local implementations. Many local communities place a high value on non-monetary
benefits, which are reflected in regionally-relevant social and cultural values (Easterlin et al., 2010).

To avoid conflict, the development of projects would be better informed using a whole of life cycle
assessment, incorporating public and private funds and including an impact measure of project outcomes
(Van Leenders & Bor, 2016). A whole of life cycle assessment takes social and cultural values (i.e., non-
monetary benefits) into account and includes fair participation of various stakeholder groups (Sutherland
et al., 2014). An impact measure could provide insights into potential negative outcomes on biodiversity
and people, including values, health and well-being (Pascual et al., 2017).

As countries, such as those in Latin America (Murcia et al., 2015), move to reach ambitious large-scale
restoration targets (Vergara et al., 2016), a whole of life cycle assessment has the potential to provide an
evidence base on which to operate and measure success (Murcia et al., 2015). Such analyses provide
opportunities to identify and remove potential barriers prior to the establishment of projects leading to
greater opportunities for successful implementation (ELD Initiative, 2015).

1.3.2.4 Capacity-building (Figure 1.2, points 1.6, 2.4, and 3.5)

Successful integration of values, worldviews and nature’s contributions to people within social and
cultural instruments, conflict resolution, human well-being, quality of life and interactions with diverse
communities may be achieved through capacity-building by fostering learning and leadership skills, and
through integrated cross-sectoral approaches and communication (Cohen-Shacham et al., 2016).

1.3.3 Biophysical conditions

In this section, we focus on the opportunities to enhance biophysical outcomes. Initial assessment of
social and biophysical causes of land degradation provide evidence to set long-term restoration targets
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including comprehensive monitoring programmes to measure outcomes and adapt actions if required
(zaldivar-Jimenez et al., 2010; Convertino et al., 2013). Achieving successful changes to the biophysical
condition is dependent on effective and well-designed biophysical and social measurements (Acufia et al.,
2013) . These include pre-condition and ongoing assessments in planning, design, monitoring,
implementation, management and adaptation actions (see also Chapter 8, Section 8.2.3) to provide an
evidence-based understanding of the outcomes of landscape change, while gaining an understanding of
requirements to adapt management actions (Jackson et al., 2010; Sayer et al., 2013; Stanturf et al., 2015;
Weinstein et al., 1996).

Restoration project design needs to consider potential impacts from biophysical conditions which may
hinder its success — for example, through potential damage to a restoration site from hurricanes, winds,
water currents, erosion and sediment. Lack of consideration may lead to projects doomed to failure
(zaldivar-Jimenez et al., 2010).

1.3.3.1 Accurate assessment of ecological and biophysical conditions (Figure 1.3, point 3.1)

Successful restoration projects incorporate the establishment of firm goals (Matthews & Endress, 2008;
Melo et al., 2013; Ryder & Miller, 2005), include wide ranging measurements of processes and indicators
(Wortley et al., 2013) that are the result of inclusive and extensive consultations with scientists,
policymakers, managers, stakeholders and local knowledge holders (Brancalion et al., 2013; Latawiec &
Agol, 2016). Successful outcomes may benefit from an assessment of ecological conditions prior to project
implementation, assessing the state of land degradation (Weinstein et al., 1996; Westwood et al., 2014).

1.3.3.2 Monitoring (Figure 3.1, point 3.2)

Monitoring is a key procedure to measure and understand restoration success for the implementation of
numerous international agreements (Murcia et al., 2015) such as Aichi Target 15 of the Strategic Plan for
Biodiversity 2011-2020 (CBD, 2010), CBD’s Decision XI/16 (CBD 2012), the Bonn Challenge (IUCN & WRI,
2014), the New York Declaration (Murcia et al., 2015) and the WRI Initiative 20x20 (IUCN & WRI, 2014).
These country commitments require significant human and financial resources, for which accountability is
key to understanding if actions reduce and reverse degradation and provide climate change adaptation
benefits (Murcia et al., 2015). Concerns exist in Latin America and other regions where, in response to
countries commitments, large-scale restoration projects are being implemented with limited
understanding of how to measure and guarantee success (Sansevero & Garbin, 2015; Aguilar et al., 2015;
Ehrenfeld 2000). An understanding of restoration responses can only be accurately determined with the
incorporation of accurate evidenced-based monitoring prior to, throughout and post-restoration
(Sondergaard et al., 2007). Different restoration scales, ecosystem types require both their own approach
and methodologies, and extensive knowledge of the dynamics, multifunctionality and interconnectedness
across the landscape (Pinto et al., 2014; Rodrigues et al., 2011).

Similarly, understanding monitoring and design in successful agrobiodiversity projects requires an
understanding of multiple socio-ecological options which improve the sustainability of the system, while
improving livelihoods and providing benefits for future generations (Jackson et al., 2010). The
incorporation of effective landscape-scale systematic planning over time may benefit the implementation,
management and success of restoration (Fisher, 2010; Grainger et al., 2015; Wang, 2013; Palmer &
Bernhardt, 2004; Turner |l et al., 2016; Pressey & Bottrill, 2008; Knight et al., 2011; Knight et al., 2006).
There are examples where planning for conservation has been ineffective (Game et al., 2013; Knight et al.,
2008).
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To assess the ecological success of restoration projects, reliable measures of ecosystem health and
function are beneficial (Jansson et al., 2005; Martin et al., 2005). The setting of long-term restoration
targets can support and improve understanding of the cumulative impacts of climate change (FAO, 2015),
which operate in concert with other degrading processes (see Chapters 3 and 4), including likely regional
effects. Restoration provides opportunities to mitigate against cumulative impacts.

1.3.3.3 Landscape-scale ecological approach (Figure 1.2, point 3.3)

A landscape-scale approach considers degradation and restoration within the spatial context of the
ecosystems and social systems which affect it or are affected by it — not only considering the immediate
effects at the local site, but across the landscape including long-term timescales. An example of an active
initiative using a landscape approach is the International Partnership for the Satoyama Initiative, which
comprises 172 member organisations working to help maintain and rebuild more than 65 socio- ecological
production landscapes and seascapes in at least 30 countries (Denier et al., 2015; Forest Peoples
Programme, 2016).

The Anthropocene is dominated by humans at all scales. Social and ecological actions in one location
often influence responses some distance away (for further discussion on this see Chapter 2, Section
2.2.1.3). There is a need to mainstream a landscape and systems approach into land degradation and
restoration policy and for effective monitoring over time. The landscape approach provides opportunities,
for example, to incorporate existing protected areas into restoration beyond site-based activities
(Bowman et al., 2011; Diaz et al., 2015; Grainger et al., 2015; Haider et al., 2016; Keenan et al., 2015;
Miller et al., 2015; The Pew Charitable Trusts, 2014; Vellend et al., 2013; Waters et al., 2016).

Biodiversity, food, water, soils, carbon, climate

Accurate assessment of ecological and biophysical conditions, including reliable measures of ecosystem
health and function, and landscape-scale ecological approaches (Doren et al., 2009), are necessary to
identify restoration success and changes in degradation in biodiversity, food, water, timber, soil, carbon,
climate, wetland and urbanized landscapes (for detailed discussion of drivers and biophysical processes,
see Chapters 3 and 4).

1.3.3.4 Whole of life cycle assessment (Figure 1.2, points 3.4 and 2.4)

To adequately assess the biophysical outcomes of restoration and rehabilitation programmes a whole of
life cycle assessment, including biophysical, socio-ecological, financial, non-material values and fair
inclusion of multiple stakeholders throughout the project, will accurately identify project results,
particularly when assessed from project inception to completion (Robinson, et al., 2014; Van Leenders &
Bor, 2016).

1.3.3.5 Capacity-building (Figure 1.2, points 3.5, 4.5, and 1.7)

As governments work to achieve international commitments, capacity-building may assist delivery of
successful outcomes in view of a potentially incremental increase of workforce in this field (Meli et al.,
2017; Rodrigues et al., 2011; Vasseur et al., 2017).

1.3.3.6 Incorporation of science and technology (Figure 1.3, point 3.6)

There are gaps and unevenness around the globe in the availability and understandings of scientific and
technical knowledge to enhance restoration outcomes. In many regions, insufficient scientific and

39



IPBES/6/INF/1/Rev.1

technical knowledge exists, while in other regions scientific and technical knowledge is very advanced
(Grant & Koch, 2007). In situations where technological solutions are being considered to reduce
degradation, the choice of technology can benefit by using interdisciplinary science to understand social,
cultural and environmental effects. Any risks associated with the long-term outcomes of the introduction
of new technologies will benefit from careful assessment (Simila et al., 2014). Nature-based solutions
provide opportunities to incorporate natural responses to reduce degradation alongside limited
technological approaches (Cohen-Shacham et al., 2016).

1.3.3.7 Multi-stakeholder involvement (Figure 1.2, points 1.5 and 3.7)

It is common agreement across all levels — including for implementing international commitments,
effective restoration, indigenous and local communities, decision-making and policy formulation (to name
a few) — that for successful outcomes to be achieved active multi-stakeholder inclusion and involvement is
crucial (Van Leenders & Bor, 2016; United Nations Economic and Social Council, 2016; UN, 2012; United
Nations Environment Finance Initiative, 2016; Murcia et al., 2015).

1.4 A selection of success cases

These success stories represent a small number, selected from many others, with the objective to show
how land management and restoration measures help improve livelihoods, reduce poverty and
strengthen long-term sustainability of land use in different situations. Success cases are: results driven;
have been established over a long period; provide evidence of positive ecological change, socio-economic
improvements; lead, for instance, to greater food security, reduction in degradation, adaptation to
change, improvement in human rights; and demonstrate long-lasting gains across the three interacting
groups of the operating framework criteria (Figure 1.2). These cases show how land conservation and
restoration measures have helped to deliver improvements in livelihoods, reduce poverty and strengthen
long-term sustainability of land use and the extraction of natural resources.

The eight success stories are deliberately selected from different regions of the world, in different
landscapes and ecosystems impacted by different degradation processes. Comparisons of success
evaluation scores across cases should be conducted with caution, due to these differences.

There are many other examples of successful avoidance of degradation and/or restoration of degraded
land. Please see chapters 2 through 8 for further examples of successful cases.
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1.4.1 Success Story 1: Lake Chilika, Odisha, India

Figure 1 @ Change in vegetation structure of Lake Chilika.

The image on the left shows the structure of Lake Chilika before hydrological restoration (March 1990) and the right panel shows
the structure after restoration (March 2010). The dominant floating vegetation is Eichornia crassipes and the dominant emergent
vegetation is Phragmites karka. Source: Pattnaik & Kumar (2016).
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1.4.1.1 Context and degradation

Chilika, a brackishwater coastal lagoon on the east coast of India, in the state of Odisha, forms the base of
livelihood security of more than 200,000 fishers and 400,000 farmers. The inundated area is 1,165 km?,
flanked by ephemeral floodplains of 400 km?. Chilika is an assemblage of shallow to very shallow marine,
brackish and freshwater ecosystems. Designated as a Wetland of International Importance in 1981, Chilika
is famed as one of the largest congregation sites of migrating water birds in the Central Asian Flyaway, the
habitat of globally vulnerable Irrawaddy Dolphin (Orcaella brevirostris) population and has contiguous
seagrass bed in the adjacent ocean exceeding 10,000 ha.

Nature and nature’s contributions to the people of Chilika are closely related to the maintenance of
coastal and freshwater hydrological processes. The wetland went through a phase of reduced connectivity
to the sea (1950-2000) owing to increasing sediment loads from upstream degrading catchments. As the
lagoon evolved towards a freshwater environment, its fisheries rapidly declined (from an annual landing
of 8600 metric tonnes in 1985/86 to 1702 metric tonnes in 1998/99), invasive freshwater aquatic plants
choked the waterspread and the lagoon shrank in size. The introduction of shrimp culture in a
predominantly capture fisheries setting led to the gradual breakdown of community management
systems, loss of traditional fishing grounds and conflicts. Chilika was ultimately placed in the Ramsar
Convention’s Montreux Record in 1993 (sites having undergone adverse ecological character change).
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1.4.1.2 Restoration

Responding to the immense social pressure to address wetland degradation, the Government of Odisha
created the Chilika Development Authority (CDA) in 1991 as the nodal agency to undertake ecological
restoration. The Authority was constituted as a multi-stakeholder institution, under the chairmanship of
Chief Minister of the state. In 2000, a major hydrological intervention in the form of opening of a new
mouth to the sea was undertaken based on modelling and stakeholder consultations. The intervention
was complemented by basin-wide measures for treating degraded catchments, improving the well-being
of fishers, communication and outreach on needs of integrated management and systematic ecosystem
monitoring.

1.4.1.3 Outcomes for nature and nature’s contributions to people

The response of the hydrological intervention and lake basin management has been rapid and sustained.
After initial trophic bursts, the annual fish landing stabilised at nearly 13,000 metric tonnes per year.
Annual censuses of Irrawaddy dolphins within Chilika reported an increase from 89 to 158 individuals
between 2003 and 2015, an increase in habitat use, as well as improved breeding, dispersal and decline in
mortality rates. The sea grass meadows expanded from 20 km? in 2000 to 80 km?, and a significant decline
in freshwater invasive species. In 2001, the site was de-listed from Montreaux Record and the
intervention recognzed with the Ramsar Wetland Conservation Award and Evian Special Prize for
“wetland conservation and management initiatives”. Management continues under the framework of a
basin-scale stakeholder-endorsed integrated management plan. Changing patterns of extreme events (as
floods and cyclones) in the region, intensification of water use in the upstream reaches and rising sea-
levels are major challenges which are currently being addressed through specific research (Pattnaik &
Kumar, 2016).
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1.4.1.4 Evaluation of success

Table 1 @ Scoring for all factors (Table 1.1) across the 3 overarching criteria (Figure 1.2) of
the operational framework, both pre- and post-restoration, to evaluate the success
of the project, scored against the coloured scoring values (-1 to 5) (Box 1.2).
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1.4.2 Success Story 2: Dune forest ecosystem rehabilitation after titanium mining

Figure 1 @ Dune restoration in Richards Bay, South Africa.

The left panel shows dune restoration weeks after mining and the right panel shows restoration after 25 years.
Location: Richards Bay, South Africa (28.758 S 32.114 E to 28.705 S 32.404 E). Photo courtesy: R van Aarde.

1.4.2.1 Degradation process

The dune cordon on the north-east coast of South Africa is enriched with about 5% with the minerals
ilmenite, rutile and zircon, which have been mined since about 1980 (van Aarde et al., 1996). The
undisturbed dunes are covered by species-rich forests and grasslands of the Maputaland centre of
endemism (a “centre of endemism” is an area with an unusually high diversity of species not found
elsewhere) (Wassenaar & Van Aarde, 2005) and known as a dune forest for being established on an old
dune substrate. This is a fossil dune (along the coast from Richards Bay with titanium mines until
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Mozambique). Further north of the mine, these littoral dunes are protected in a National Park. They
provide inland protection against Indian Ocean storms, and are a source of many benefits to the local
communities. Extracting the heavy metal particles involves complete removal of the plant cover and
topsoil, forming a freshwater pond which is dredged to the entire depth of the deposit, up to 100 m.
What is left behind is low-nutrient sand, devoid of vegetation and organic matter. Unrehabilitated, it
would remain in this state for many decades while slow succession by primary dune colonizing plants
occurred. During the non-vegetated time, it is a source of dust pollution, is severely compromised as a
bulwark against beach erosion and produces little in the way of grazing, fuelwood, medicinal plants,
edible organisms and/or tourist attractions.

1.4.2.2 Rehabilitation process

The topsoil is removed in 100m wide strips ahead of the mine and replaced within 2 months to cover the
tailings behind the mine, after they have been reshaped into correctly oriented bi-parabolic dunes. Fast
growing annual exotic grass (Sorghum spp), sunflowers, the nitrogen-fixing forb Crotolaria spp and the
indigenous grass Digitaria eriantha are seeded into the 150mm thick topsoil layer, which already contains
propagules of many indigenous species. The germinating cover is protected from sand-blasting with low
plastic mesh windbreaks and the endemic dune pioneer tree Vacheria (Acacia) kosiensis is planted among
the nursery cover, which is weeded to remove alien species. Once a stable cover has formed after a few
years, a selection of other indigenous dune forest trees is planted as saplings (Richards, 2017).

1.4.2.3 Outcomes

Herbaceous cover is established within a year. A monodominant Vacheria kosiensis tree cover is complete
within roughly 10 years and forest gaps begin to open after about 15 years. A three-layered forest
structure (herbs, sub-canopy shrubs and canopy trees) is present by 25 years, but even by 32 years, only
two-fifths of the original forest tree species are present (van Aarde et al., 2012). During this period, the
soil organisms, arthropods, birds and small mammals are all on a recovery trajectory which mimics that of
natural dune succession (van Aarde et al., 1996; Davis et al., 2003; Ferreira & van Aarde, 2000; Kritzinger
& van Aarde, 1998; van Aarde et al., 1998; Wassenaar & van Aarde, 2001). Functions that are restored
very early in the process include erosion control, storm protection, hydrological and visual rehabilitation.
Grazing, fuelwood and other useful resources become available from around year 10. Biodiversity-friendly
habitat structure consolidate after a couple of decades, but a full complement of pre-degradation species
has not returned over a 40-year observation period (van Aarde et al., 2012).

1.4.2.4 Evaluation of success

The mining company, the mine regulation authorities, the ecological research community and some local
communities and environmental NGOs regard the process as a success (van Aarde et al., 2012). On the
other hand, other local communities and environmental NGOs have argued that the local communities
have reaped few benefits and are intimidated by the propaganda power of the industry, which is a major
local source of employment. (Richards Bay Minerals Dune Mining, 2017).
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Table (1 @ Scoring for all factors (Table 1.1) across the 3 overarching criteria (Figure 1.2) of
the operational framework, both pre- and post-restoration, to evaluate the success
of the project, scored against the coloured scoring values (-1 to 5) (Box 1.2).
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1.4.3 Success Story 3: indigenous land, culture and fire management in the
tropical Kimberley Region, Australia
Figure 1 @ Location of the Kimberley fire management area and Indigenous Ranger Network

who implement indigenous fire management to reduce land degradation from
large uncontrolled wildfires. Source of the map: Kimberley Land Council.

THE KIMBERLEY

HALLS CREEK
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Figure 1 @ Fire management in the tropical Kimberley Region, Australia.

Left panel shows wildfire in the Kimberley region. Right panel shows the indigenous, early dry season mosaic burning, which
reduces fire-induced land degradation. Photo credit: CSIRO Tropical Ecosystems Research Centre.

1.4.3.1 Context and degradation activity

Aboriginal people in the Kimberley Region of North Western Australia, covering 423,000 km 2 (Figure 1.6),
have been managing their country for more than 40,000 years. They have a cultural, spiritual and social
connection to country that adapts with time and space. Indigenous law, culture, language, knowledge,
traditions, stories and people are embedded in the landscape, being interconnected and dependent on
each other (Kimberley Land Council, 2016 b). With the onset of colonization and the removal of aboriginal
people from traditional lands, during the 20™ century, traditional burning practices were largely stopped
(Vigilante, 2001). This led to the emergence of large, uncontrolled tropical wildfires, usually occurring late
in the dry season, burning for long periods (Russell-Smith et al., 2003) and damaging important
ecosystems, habitats, culturally-significant sites, degrading the landscape and promoting the invasion of
invasive species (Figure 1.7) (Fisher et al., 2014; Russell-Smith et al., 2003; Vigilante et al., 2004). At the
end of the dry season, the savannah grasslands across the region are extremely dry and burn out of
control across large areas. Late dry season wildfires impact and degrade grazing pasture, cultural sites,
biodiversity infrastructure and other assets (Russell-Smith et al., 2003). Years of neglect and
mismanagement, particularly of fire, and dispossession of traditional owners have created major
environmental degradation problems for the savannah, pindan woodland and monsoon vine thicket plant
communities and heavily impacted livestock grazing. The lower socio-economic circumstances of the
aboriginal people also make it more difficult for them to adapt to and respond to the cumulative impacts
of climate change (Kimberley Land Council 2016b, 2016a).

1.4.3.2 Rehabilitation actions

The Kimberley Land Council was formed in 1978 and works with aboriginal people to look after their
country and gain control of their future. The Kimberley Land Council Land and Sea Management Unit
began in 1998. This has enabled aboriginal people to create strong regional organisations, founded on
aboriginal cultural values and governance structures. A network of 13 ranger groups, who look after land
and sea across 378,704 km? of the Kimberley, now exists. They work to avoid and reduce degradation and
restore degraded lands, achieving the cultural and environmental management outcomes that their
elders and cultural advisors want to see happen on the ground (Kimberley Land Council, 2016b). Fire
management, wildlife and biodiversity monitoring, and the passing on of traditional knowledge and
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cultural practices from old people to young people, are key priorities of the ranger groups (Kimberley
Land Council 2016a). In the last 25 years, with the introduction of native title and the recognition that
western fire prevention methods have not been working effectively, there has been a reinvigoration of
traditional fire management in the Kimberley and across northern Australia (Legge et al., 2011). In
addition to improving degraded landscapes with traditional mosaic early dry season fires, aboriginal
people achieved some economic independence using traditional fire management practices to develop
carbon businesses (Walton et al., 2014; Walsh, Russell-Smith, & Cowley, 2014) through the Indigenous
Savanna Burning Carbon Projects (Figure 1.7 ) (Sigma Global, 2015). The North Kimberley Fire Abatement
Project (Kimberley Land Council, 2016b) — working with indigenous traditional knowledge and modern
scientific practices — reduces land degradation, builds cultural intergenerational knowledge transfer and is
reducing the amount of greenhouse gas emissions released into the atmosphere from unmanaged and
potentially dangerous wildfires (Dore et al., 2014).

1.4.3.3 Outcomes

Indigenous people using traditional knowledge for fire management have reduced the greenhouse gases
released into the atmosphere. For example, single wildfire events once burned up to half the 800,000 ha
the Wunambal Gaamberaa project area. In the managed period, fires have been contained to within
10,000 ha in size (Moorcroft et al., 2012) — avoiding emissions of 350,000 tonnes of carbon dioxide
equivalent. In northern Australia, traditional fire management has proven to deliver as much as a 50%
reduction in wildfires reduced emissions by 8 million tonnes, enriched biodiversity and generated more
than $85 million for indigenous communities. North Kimberley native title groups generated 230,000
Kyoto Carbon Credit Units in two years. The sale of these credits provides an economic boost, delivering
social and environmental outcomes through improved biodiversity and landscape health, reinvigorating
social and cultural traditions, strengthening climate change adaptability, reversing socio-economic
disadvantage and increasing employment opportunities (Heckbert et al., 2012; Sigma Global, 2015; Dore
et al., 2014; Walton et al., 2014). Uunguu Rangers have found major reductions in the negative impacts of
uncontrolled wildfires since ramping up traditional burning methods four years ago. Through this project,
traditional owners spend more time on country looking after important cultural sites and facilitating the
sharing of traditional knowledge across generations, while caring for country and reducing degradation
(Fitzsimons et al., 2012). The Kimberley Land Council is working with the corporate sector to secure long—
term benefits to increase the demand and value paid for the biodiversity, social and cultural benefits
generated (Kimberley Land Council, 2016a).

1.4.3.4 Evaluation of success

The change in fire management approaches has been considered a major success by land managers,
indigenous communities and state and federal government departments. Positive outcomes have
occurred for biodiversity, providing concurrently indigenous economic development and cultural
traditional benefits, re-engaging aboriginal people with their traditional practices across generations.
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Table 1 @ Scoring for all factors (Table 1.1) across the 3 overarching criteria (Figure 1.2) of
the operational framework, both pre- and post-restoration, to evaluate the success
of the project, scored against the coloured scoring values (-1 to 5) (Box 1.2).

LEGEND
1. Guiding Instruments 44/55 = E:’:;:a “%f};gﬁgggg:n
2. Nature's Contributions to People 40/55 [ sight
3, Biophysical Conditions 34/45 3 Slight to moderate
1, 2, 3 combined % Total 76% = Z‘Iz:zrate

1.4.4 Success Story 4: adoption of conservation tillage in Prairie Canada

Figure 1 @ Adoption of conservation tillage in Prairie Canada.

Left panel shows bare soil after being fallowed using tillage. Right panel shows soil protected by residue cover.
Photo: courtesy of Department of Soil Science, University of Saskatchewan.

1.4.4.1 Context and degradation

The former grasslands of western Canada were almost entirely converted to agricultural production
during the 20™ century, with an estimated 29 Mha of cropland in the region. For the first 75 years of the
20%™ century, the dominant soil management practice was a two-year crop-fallow system, with multiple
tillage events in the fallow year leaving the soil completely bare (termed “tillage summer fallow”). Tillage
summer fallow was used primarily as a water conservation measure, with soil moisture recharge during
the fallow year contributing to higher yields in the crop year. The bare soil fallow and high tillage intensity
led to losses of soil organic carbon estimated at approximately 25% compared to native soils and to high
and continuing rates of erosion, especially wind erosion. Significant areas of the region were abandoned
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during the 1930s due to catastrophic wind erosion events. The high tillage intensity also led to significant
tillage erosion on knolls and upper slope positions in agricultural fields, creating a patchwork of soil
distribution in fields and hence high levels of within-field crop yield variability.

1.4.4.2 Description of rehabilitation actions

In the 1970s, progressive producers in the region began to adopt tillage and cropping practices that
provided significantly more protection for the soil. First and most importantly, producers began to adopt
conservation tillage (defined in the Canadian context as where at least 30% of the crop residue is left on
the surface after seeding) and zero tillage, rather than the conventional tillage practices that left the soil
bare. Second, producers reduced the frequency of fallow in the crop system. The reduction in fallow was
coupled with the introduction of new crops to the region, principally canola (rape) and pulse crops such as
lentils. Weed control, which had previously been accomplished with multiple tillage events each year, was
instead accomplished with a broad spectrum of herbicides, especially glyphosate. Adoption of the new
practices spread slowly until the 1990s, when improvements in seeding equipment, rising fuel costs and
rising public concern about soil degradation combined to spur high rates of adoption. The area under
conservation tillage in the region was less than 5% in 1981; by 2011, of the 29.6 Mha seeded, 16.7 Mha
(56%) were in no-till and a further 7.2 M ha (24%) in conservation tillage. Only 1.4 M ha (5%) was in tillage
summer fallow, down from 5.3 M ha in 1991. Throughout this period the main impetus for adoption came
from the producers themselves, assisted by public sector research and extension from conservation
organizations.

1.4.4.3 Outcomes

The widespread adoption of conservation tillage or no-till in Prairie Canada has led to major reductions in
the risk of erosion from water, wind and tillage, and an increase in soil organic carbon levels. The erosion
risk indicator calculated by Agriculture and Agri-Food Canada has steadily decreased: in 2011, 61% of
cropland was in the very low risk category, whereas in 1981 only 29% was in this category. The shift to
improved tillage has also led to small increases in soil organic carbon storage. A recent meta-analysis
found increases in soil organic carbon in the Prairie region of approximately 3 Mg soil organic carbon ha
over the past 20 years. Although the per hectare amount is small (perhaps equal to 10 to 15% of the soil
organic carbon lost due to initial cultivation), the overall contribution to Canada’s greenhouse gas budget
is substantial - soils went from being a 1 Mt COze source in 1981 to an 11.7 Mt COze sink in 2006, driven
largely by the shift in management practices in the Canadian Prairies. Concerns continue to be raised,
however, about the continuing use of glyphosate to suppress weeds and its possible effects on soil biota
and aquatic ecosystems (AAFC, 2013; Awada et al., 2014; Clearwater et al., 2016; Statistics Canada, 2015;
Vandenbygaart et al., 2003). A detailed account on the impact of glyphosate is available in Chapter 4 (see
Section 4.2.4.2).
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1.4.4.4 Evaluation of success

Table 1 @ Scoring for all factors (Table 1.1) across the 3 overarching criteria (Figure 1.2) of
the operational framework, both pre- and post-restoration, to evaluate the success
of the project, scored against the coloured scoring values (-1 to 5) (Box 1.2).
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1.4.5 Success Story 5: regreening the Sahel through tree regeneration

Figure 1 @ Regreening the Sahel through tree regeneration.

The tree and field cover trends estimated as changes in tree density (unit = percent of precolonial tree cover): landscape dynamics
in southwest Zinder. Scale is 1:5000. The 1975 aerial photos (1:50 000) were zoomed in to the specific terroir shown. Note: the
emergence of a large village and severe shrinking of a wet area east of it may suggest that the 2005 image is of a different area, but
all three images cover the identical geographical location. Remote sensing imagery courtesy of Dr. G. Tappan (Tappan & Cushing
2004, 2008).
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1.4.5.1 Degradation process

The Sahel is a semi-arid region (200-700 mm annual rainfall) immediately south of the Sahara Desert, an
approximately 500 km wide band stretching almost across Africa, with a total area of around 160 million
ha and a population of 100 million people, mostly very poor. The annual rainfall, highly variable
throughout the period of record, decreased abruptly and persistently by about a fifth between 1968 and
2005 and then apparently recovered (Mitchell, 1997; Ouedraogo et al., 2014). Severe food insecurity,
increased morbidity, loss of livestock and livelihoods was a region-wide phenomenon during the three-
decade dry period (Franke & Chasin, 1980). The prolonged dry phase is now attributed to a temporary
change in ocean circulation (Giannini et al., 2003). At the time, it was thought that land degradation was
either directly caused by overgrazing and tree cutting (Mainguet & Chemin, 1991; Le Houérou, 2002), or
those activities had led to regional-scale desiccation (Xue & Shukla, 1988) — although some viewed the
changes as mostly reflecting decadal rainfall variability (Nicholson, 2001).
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The traditional farming system includes crops grown interspersed with selected and nurtured trees, in a
rangeland matrix supporting cattle and goats. Clearing of the trees was advised by colonial and post-
colonial extension services, since the trees were viewed as “weeds” competing with the crops and grass.
Without the trees, however, soil exposed to sun and wind lost its capacity to absorb and retain water.
Fertility declined and wind-blown sand covered the exposed crops. Crop plagues and pests increased over
time, while the population of insects and birds that control them, deprived of their habitats, declined.
Crop and livestock yields fell, increasing chronic hunger. Without fuelwood, people burned manure and
crop residues for domestic cooking fuel, eliminating the main source of soil improvement (Reij et al.,
2005; Herrmann & Tappan, 2013) .

1.4.5.2 Rehabilitation actions

III

The dry “mode” of regional climate apparently returned to “normal” mode, without human intervention.
Yet, it remains an open question as to whether future reverse flips will occur and if they are and will be
related to global climate changes (Giannini et al., 2003). As a response to the degraded conditions, a
project was set up in Niger to encourage farmers to regenerate natural trees from stumps. The new trees
provided firewood, fruits, edible leaves and nuts, timber, medicines, fodder, dyes, soil protection and
ameliorated the microclimate. Using the wood, provided for fire once again, freed-up crop residues and
manure as soil amendments, improving their fertility, structure and reducing soil erosion, and leading to
greater rainwater infiltration. Fewer pests and diseases were observed. The return of favourable
conditions of both rainfall and soils led to higher crop yields and diversification of food sources and
income - which in turn increased production resilience to extreme weather events. However, it remains
disputed what fraction of this recovery was due to active rehabilitation efforts and how much was due to
the return of the previous climate (Brandt et al., 2015; Mbow et al., 2015; Brandt et al., 2017; Olsen et al.,
2015; Fensholt & Rasmussen, 2011), but all agree that active tree regeneration played a significant role
(Behnke & Mortimore, 2015). Regulation also played an important role; previous attempts to plant
windbreaks and woodlots of exotic trees in the region failed because trees were state property, thus
farmers could not cut the trees planted on their land. Changes in the laws gave farmers ownership of the
trees. Advantages derived from trees on the land stimulated more farmers to adopt this practice. The
initial project spread to Burkina Faso, Mali and Senegal (Reij et al., 2005; Herrmann & Tappan, 2013).

1.4.5.3 Outcomes

The vegetation cover of the Sahel, as observed by satellites and measured by the Normalised Difference
Vegetation Index (NDVI), has generally increased over the period 1987 to 2015 (Anyamba & Tucker, 2005;
Anyamba et al., 2014; Dardel et al., 2014; Fensholt et al., 2009; Horion et al., 2014), but not everywhere
(Rasmussen et al., 2014). Much of this increase has been attributed to the return of higher rainfall and
some is due to tree planting (Brandt et al., 2015; Mbow et al., 2015; Brandt et al., 2017; Olsen et al., 2015;
Fensholt & Rasmussen, 2011). There is field- and satellite-based evidence for increases in tree and shrub
cover (Brandt et al., 2017; Horion et al., 2014; Hanke et al., 2016). More than 200 million trees of various
species, generally indigenous and local, were established or planted since 1985 — restoring more than 5
million ha of land. Grain production increased by half a million tonnes per year and there was fodder for
many more livestock. As a result, food security improved for more than 2.5 million people (Reij et al.,
2009). The capacity of the Sahelian landscape to deliver natural contributions to people is agreed by all to
have increased over the past two decades, relative to the previous three decades.
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1.4.5.4 Evaluation of success

Table ‘1 @ Scoring for all factors (Table 1.1) across the 3 overarching criteria (Figure 1.2) of
the operational framework, both pre- and post-restoration, to evaluate the success
of the project, scored against the coloured scoring values (-1 to 5) (Box 1.2).
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1.4.6 Success Story 6: the Brazilian Atlantic Forest

Figure 1 @ The Brazilian Atlantic Forest.

The map on the left shows the location of the Atlantic Forests and Atlantic Forests fragments.
The right panels show an example of a restoration site before restoration (top right) and after restoration (bottom right).
Map source: Instituto Interacional de Sustentabilidade. Photos: courtesy of Ricardo R. Rodrigues.
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1.4.6.1 Context and degradation activity

The Atlantic Forests, with high species diversity and endemism, extend along the Atlantic coast of Brazil
from Rio Grande do Norte, in the north, to Rio Grande do Sul, in the South, and inland as far as Paraguay
and the Misiones province of Argentina. The Tupi people dominated the Brazilian Atlantic coast before
the arrival of European settlers. After 500 years of land-use change, less than 12% of the original forest
cover (1.2 million km?) remains, mostly in isolated fragments and of which 90% is privately held. Forest
clearing for coffee plantations and cattle ranching, and logging for hardwoods are the principles threats
(Pinto et al., 2014). Throughout the twentieth century, the Brazilian Government enacted a series of legal
instruments to support sustainable forest use, including laws regulating the use of native forests (1965).
Weak environmental governance, poor compliance and - from the 1980s onward social concern for the
Atlantic Forest pressured governments to enforce laws more rigorously and support grew for the
restoration of the Atlantic Forest (Rodrigues et al., 2009). In 1988, the Brazilian Federal Constitution
established that authorities should promote restoration of ecological processes with the aim to guarantee
a healthy environment for Brazilian society (Pinto et al., 2014). Public prosecution, from 2000 onwards,
resulted in large-scale restoration projects — with more recent innovative legal instruments regulating
forest restoration and incorporating socio-ecological benefits. Despite such instruments and social
understanding of the need for restoration, the restoration process was disorganized, with poor dialogue
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between the multiple stakeholders and limited incentives for implementation. A disaggregated approach
to forest landscape restoration led to inefficiencies which, in the end, did not lead to effective restoration
at the landscape scale. The solution was to bring everyone together with the creation of the Atlantic
Forest Restoration Pact.

1.4.6.2 Description of rehabilitation actions

In 2006, a group of NGOs and researchers developed a plan, including a diverse coalition of interests and
agendas from all forest restoration actors, which resulted the 2009 Atlantic Forest Restoration Pact. The
Pact is a multi-stakeholder coalition aiming to restore 1 million ha of the Atlantic Forest by 2020 and 15
million ha by 2050, doubling native cover to at least 30% of the original biome area (Aguilar et al., 2015).
The Pact aims to: promote biodiversity conservation; create jobs and provide income generating
opportunities through the restoration supply chain; restore key ecosystem services for millions of people;
and establish incentives for landowners to comply with the Forest Act. The joint effort of more than 270
members from the private sector, governments, NGOs and research organisations has changed how large-
scale forest landscape restoration is practiced in the region. The development of a new web-based
database allows continuous monitoring of progress towards the ambitious goal and allows project
implementers to optimise the benefits from restoration. The Atlantic Forest Restoration Pact has
produced thematic maps to guide restoration, economic models to lead forest rehabilitation projects,
guides for restoration and monitoring and capacity-building programs (Brancalion et al., 2013; Calmon et
al., 2011; Melo et al., 2013; Pinto et al., 2014; Rodrigues et al., 2011).

1.4.6.3 Outcomes

The Atlantic Forest Restoration Pact aims to restore tens of thousands of hectares (as of late 2017). It is
estimated that the potential for job creation is as high as 6 million new jobs (Melo et al., 2013), mostly in
rural communities, for full implementation. Maintaining the Pact’s governance mechanisms is
fundamental to its success. Several challenges need to be overcome, such as representation from all four
major sectors. Moreover, the uneven geographical distribution of its members will need to be addressed
in the future. Achieving success is dependent on the engagement and commitment of all its members
towards a common vision, goals and objectives. The Atlantic Forest Restoration Pact is incorporating
people and human well-being into restoration planning and action, and working to reverse the Atlantic
Forests’ reputation as a dwindling biodiversity hot spot, into a region of hope for the future. To reduce
the negative impacts of climate change on society and their livelihoods, the Pact is involving society in the
protection and restoration of nature to improve peoples’ standards of living (McKenna & Hemphill, 2010;
Rodrigues et al., 2011; Scarano & Ceotto, 2015).

1.4.6.4 Evaluation of success

Despite innovative legal instruments, problems occurred in implementing effective restoration of the
Atlantic Forest due to weak environmental governance, poor compliance and limited connections
between multiple stakeholders. The establishment of the Atlantic Forest Pact (2009) has played a key role
in working to overcome these conflicts by fostering collaborations. A consistent monitoring approach has
been developed, capacity-building and guidelines established, with the AFRP having more than 40,000 ha
of restoration projects registered. At this stage, it is too early to understand the long-term ecological and
social effectiveness of these projects and, to date, there does not appear to be much engagement with or
involvement from indigenous peoples. For these reasons, a low value was given for biophysical conditions
and a medium value for nature’s contributions to people.
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Table 1 @ Scoring for all factors (Table 1.1) across the 3 overarching criteria (Figure 1.2) of
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the operational framework, both pre- and post-restoration, to evaluate the success
of the project, scored against the coloured scoring values (-1 to 5) (Box 1.2).
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1.4.7 Success Story 7: Hunshandake Sandland Inner Mongolia - sustainable
management of marginal drylands (SUMAMAD)
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Figure 1 (D Sustainable management of marginal drylands (SUMAMAD) in Hunshandake

Sandland Inner Mongolia.

The map below shows the location of Hunshandake Sandland Inner Mongolia: 41°56°-44°22° N, 112°22'-117°57" E, 1100-1300
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1.4.7.1 Context and degradation

China’s rangelands are the second largest in the world. Hunshandake Sandland (41°56'-44°22' N, 112°22'-
117°57' E, 1100-1300 m a.s.l.) is located within the Xilin Gol Plateau close to the Xilin Gol Biosphere
Reserve, in a semi-arid grassland ecosystem - with habitats of sparse elm forests, lowlands, hills and
wetlands. It is 450 km long, 50~300 km wide and has an area of 53,000 km?. Monthly temperatures range
from -18.3 °Cin January to +18.5 °C in July and most of the annual precipitation (250 to 400 mm) falls
during summer. Hunshandake has a population of 128,000 people, 40% of whom are Mongolian (Thomas
et al., 2014). Virtually all (92%) of the local population’s income is derived from stockbreeding, including
cattle, goats, sheep, horses and camels. Towards the end of the twentieth century, these animal numbers
increased rapidly, reaching 108,0000 animals. The large number of medium to-large mammals is the main
reason for the serious degradation of the Hunshandake Sandland. Serious land degradation has limited
the ability of the land to carry enough animals to sustain the livelihoods of local families (Liu et al., 2013;
Jiang, 2009).

1.4.7.2 Restoration

The sustainable management of Marginal Drylands established a comprehensive, multi-
partner/stakeholder project, which included government, local farmers, scientists/experts and businesses,
(Thomas et al., 2014).

This project adopted an alternate strategy to that usually employed in grassland restoration, artificially
increasing primary production. This alternative replaced the major grassland consumers with less
destructive animals (i.e., chickens). The natural grasslands were used for chicken farming, reducing
overgrazing ruminant pressure, establishing a different source of income for the local community.
However, it is important that these practices are designed in such a way that they have minimal impact on
traditional nomadic cultures (Su et al., 2017).

The community’s work intensity has been reduced. Chicken farming requires 4 months of activity, while
the traditional practices of intensive rearing of lambs and calves requires 12 months of continuous
activity. Grasslands have a variety of trees, shrubs, forbs and grasses with fruits, leaves and insects -
forming the natural diet for free-range chickens. The above-ground plant biomass was similar between
the chicken faming and the control situations. Pecking and scratching caused less soil disturbance and
compaction than in the case of large and middle-sized mammals. More water was found in soils manured
by chickens, sustaining non-degrading grassland soils. As a restoration pathway, chicken farming also
enhances local people’s income. The economic benefit of chicken farming, raised organically, was
approximately six times higher (per hectare) than grazing sheep. This restoration approach has been
applied across 10 800 km? of the of the Hunshandake sandland and sequesters more carbon than the
degraded ecosystem (Su et al., 2017; Liu et al., 2007, 2013). Satellite images were used to calculate land-
use patterns for different land coverages (e.g., meadow, steppe, spare elm tree, desert and crop farm)
throughout the restoration process (Schaaf, 2011).

Further research is being conducted to establish the impacts on grassland ecosystems of selective feeding
of chickens. Future use of this restoration approach would limit the number of medium and large
livestock and ensure traditional nomadic practices, however not prohibit livestock grazing, to ensure
traditional nomadic practices are enduring (Liu et al., 2013). The deep-rooted attachments of the local
herdsmen to livestock grazing, suggest that the most effective approach is an integrative land-use
approach, where herders systematically use their rangelands incorporating both practices (Li, 2011;
Papanastasis et al., 2015; Li & Huntsinger, 2011; Papanastasis et al., 2015).
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1.4.7.3 Outcomes

Thanks in part to the uptake of policy recommendations and good restoration outcomes on degraded
grasslands, there has been a three-fold increase in above- ground plant biomass in chicken farmed land
compared to land with medium to large animals. The sustainable management of Marginal Drylands
project has received large financial investments from the Chinese government and other partners.
Potential has also been identified for carbon payments. Together with the traditional deep-rooted
livestock grazing of the local herdsmen, organic chicken farming is a viable integrated and comprehensive
landscape-farming method. Farmers have received a six-fold increase in economic return, for less
intensive time commitments. Raising free-range chickens increased the communities’ income by 54%,
compared with sheep grazing. The reduction in livestock grazing has resulted in an increase in biomass of
groundcover, reducing soil erosion, and land degradation.

1.4.7.4 Evaluation of success

Table 1 @ Scoring for all factors (Table 1.1) across the 3 overarching criteria (Figure 1.2) of
the operational framework, both pre- and post-restoration, to evaluate the success
of the project, scored against the coloured scoring values (-1 to 5) (Box 1.2).

2. Nature’s contributions to people

Guiding instruments

Nature’s contributions to people

LEGEND
. * Coord. = coordination
Negat .
1. Guiding Instruments 34/55 - e ** LD = land degradation
I Limited
2. Nature's Contributions to People 42/55 2 Slight
3. Biophysical Conditions 34/45 3 Slight to moderate
74 Moderate
1,2, 3 combined % Total 71%
IS Good
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1.4.8 Success Story 8: Ujamma community resource team - northern Tanzania
pastoralist and agro-pastoralist communities

Figure 1 @ Ujamaa Community Resource Team location. Source: Tanzania/UNDP Equator
Initiative.

. __

1.4.8.1 Context and degradation

Northern Tanzania has rich savannas, grasslands and montane landscapes, a diverse array of farmers,
traditional pastoralists and hunter-gatherer communities. Longstanding competition over land and its
resources exists amongst local communities. Over the last century, the loss of extensive areas of land to
large-scale commercial farms or state protected areas has had negative impacts on indigenous
communities. Legal and policy instruments often commandeered local resources, degrading landscapes
and traditional livelihoods, and failing to recognise traditional systems of land use. The livelihoods of
pastoralist, agro-pastoralist and hunter-gatherer communities, such as the Maasai, Barabaig, Akie, Sonjo
and Hadzabe communities, are under threat from: the overexploitation of natural resources; political
marginalization; limited resources; and access to knowledge. Marginalization has been further
exacerbated by the geographical remoteness of many ethnic minority communities.

This has resulted in less productive agriculture, exacerbated by drought, loss of fertility and climate
change. Moreover, the kinds of knowledge that hunter-gatherers possess about harvesting wild foods
(plants, honey and so on) become more important to food security and nutritional well-being. While the
policy environment enables local groups to formalise rights over lands and resources, the political
economic environment can skew power relations in favour of non-local actors, such as commercial
investors or national government bodies.

1.4.8.2 Restoration and rehabilitation processes

The Ujamma Community Resource Team was founded in 1998 and operates across the Yaeda valley, as
well as in the Kiteto, Ngorongoro, Simanjiro, Longido and Hanang districts of northern Tanzania. The
Ujamma Community Resource Teams’ mandate is to work with indigenous groups in Northern Tanzania
who depend on communal natural resources to support their livelihoods, towards rehabilitating and
restoring northern Tanzania’s degraded landscapes by including their customary rights and practices.
Ujamma Community Resource Team works with Tanzania's village land legislation (Tanzanian Land Act of
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1999) and assists communities to develop by-laws from this legislation and develop land-use plans for
their customary lands, while focusing on improving their ecosystem management capacity.

Figure 1 @@ Ujamaa Community Resource Team. Photo credit: Tanzania/UNDP Equator Initiative.

They operate across four key foci: land use, natural resource management, community empowerment
and advocacy. The goal is the restoration and rehabilitation of marginalized lands and communities to:
secure land and resource rights; improve natural resource management capacities; develop management
skills and tools; establish and manage community reserved areas using indigenous land management
practices, while enhancing economic benefits. Capacity-building, conflict resolution and sustainable
livelihood programmes underpin the work, enhancing the effectiveness of the rural communities as land
and resource managers. Ujamma Community Resource Team has secured several landmark agreements,
including the legal demarcation of the first village for hunter-gatherers in Tanzania - which has increased
land access and security, improved gender rights and raised community confidence across marginalized
indigenous communities, while reducing land degradation.

The Ujamma Community Resource Team assists with the development of land-use plans that ensure
communities have secure property rights and resource access, and has assisted with surveying, mapping
and demarcating community lands to ease inter-community conflicts and the process of formalizing
tenure. To ensure good governance they assist committees within village councils to oversee resource
plans and monitor resource use. This resource mapping has resulted in innovative partnerships between
communities.

Ujamma has worked with four other Tanzanian groups to found the Mama Ardhi Alliance, which has
played an instrumental role in successful efforts to ensure provisions enshrining women’s rights to land
ownership, were included in the new proposed Constitution 2014, or Katiba inayopendekezwa, passed by
the Constituent Assembly in October 2014. Women’s empowerment programmes are operated in
conjunction with the Pastoral Women’s Council of Tanzania: an NGO working with pastoralist groups in
northern Tanzania to advance women'’s rights and the education of Maasai girls.
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Figure 1 (B Ujamaa Community Resource Team. Photo credit: Tanzania/UNDP Equator Initiative.

1.4.8.3 Outcomes

These sustainable management practices have reduced conflict, achieved secure land tenure and
provided improvements in the health and well-being of the land, wildlife and communities between 1998
and 2016. In 2008 the Ujamaa Community Resource Team was awarded the UNDP Equator Prize and, in
2016, Edward Loure, the Director for a decade, was the 2016 Goldman Environment Prize Winner for
Africa (United Nations Development Programme, 2012; Siandei, 2016; Ujamaa Community Resource
Team, 2015). The continued success of these partnerships has brought awareness, understanding and
acceptance at all levels of society. One of the main socio-economic impacts has been the fostering of
private sector partnerships that have enabled villages to earn income.

The ecological condition of this area has improved considerably over the past decade and can support
hunter-gatherer livelihoods. It has also allowed the recovery of local wildlife populations, which faced
pressures from competing livestock grazing, as well as hunting by farmers that had immigrated to the
area. The recovery of natural resources (e.g., water sources, forested areas) has improved the food
security of the local people and established clear rules for governing access to land and resources - in
conjunction with local government authorities to demarcate, plan and legally formalize ownership of their
land. Large numbers of people and communities have gained responsibility for the management of their
land and livelihoods (Ujamaa Community Resource Team, 2010, 2011, 2015; Siandei, 2016; Nelson &
Makko, 2005; UNDP, 2012; Katiba Initiative, 2012; Ardhi, 2013).
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1.4.8.4 Evaluation of success

Table 1 @ Scoring for all factors (Table 1.1) across the 3 overarching criteria (Figure 1.2) of
the operational framework, both pre- and post-restoration, to evaluate the success
of the project, scored against the coloured scoring values (-1 to 5) (Box 1.2).

DI e R I N 2 I N I R 2

et P £ 1 1 [ ] [ ]

Guiding instruments

Mature's contributions to people

LEGEND
BB vegatve * Coord. = coordination
1. Gulding Instruments 48155 * LD = land degradation
I Limited
2. Nature's Contributions to People 48/55 o Slight
3. Biophysical Gonditions 35/45 3 Slight to moderate
7@ Moderate
1,2, 3 combined % Total 82%
M Good

1.5 Conclusion

This chapter has developed an operational framework, incorporating the socio-ecological landscape
approach, which may provide guidance and direction on the planning and implementation of new projects
with the aim to improve human well-being and quality of life, while avoiding and reducing the impacts of
land degradation and restoring and rehabilitating degraded lands. This operational framework
incorporates a whole of life cycle implementation and evaluation process with the active participation of
multiple stakeholders, including indigenous peoples and local communities, and businesses in order to
embrace both monetary and non-monetary valuations of natural resources. Eight existing long-term cases
have been evaluated against the three overarching criteria and the underlying elements of the
operational framework. This approach has proven to be useful in gaining a holistic understanding of the
outcomes of the eight case projects and in identifying future directions.
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Chapters of the thematic assessment of land degradation and
restoration

Note by the secretariat

1. In paragraph 2 of section IV of decision IPBES-3/1, the Plenary of the Intergovernmental
Science-Policy Platform on Biodiversity and Ecosystem Services approved the undertaking of a
thematic assessment of land degradation and restoration in accordance with the procedures for the
preparation of the Platform’s deliverables set out in annex | to decision IPBES-3/3, based on the
scoping report for the assessment set out in annex V111 to decision IPBES-3/1.

2. In response to the decision, a set of eight chapters (IPBES/6/INF/1) and a summary for
policymakers (IPBES/6/3) were produced by an expert group in accordance with the procedures for
the preparation of the Platform’s deliverables for consideration by the Plenary at its sixth session.

3. In paragraph 1 of section V of decision IPBES-6/1, the Plenary approved the summary for
policymakers of the thematic assessment of land degradation and restoration (IPBES/6/15/Add.5) and
accepted the individual chapters of the assessment, on the understanding that the chapters would be
revised following the sixth session as document IPBES/6/INF/1/Rev.1 to correct factual errors and to
ensure consistency with the summary for policymakers as approved. The annex to the present note,
which is presented without formal editing, sets out the final set of chapters of the thematic assessment
of land degradation and restoration including their executive summaries.

4. A laid-out version of the final thematic assessment report on land degradation and restoration
(including a foreword, statements from key partners, acknowledgements, a preface, the summary for
policymakers, the revised chapters and annexes setting out a glossary and lists of acronyms, authors,
review editors and expert reviewers) will be made available on the website of the Platform prior to the
seventh session of the Plenary.
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