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Abstract
Monitoring schemes for holistic landscape restoration have rarely been effectively
implemented. Success rates for restoration are therefore not as high as they could have
been, which poses a serious barrier for scaling up landscape restoration: without clear
evidence from monitoring and evaluating landscape restoration efforts, there is a risk to
ineffectively deploy resources and for negligible or immeasurable benefits for biodiversity,
landscapes, and communities. This study explored the role of the newly introduced
concept ‘monitoring pluralism’, which means that different stakeholders generally have
different underlying interests and information needs. Meeting diverse stakeholder needs
is important, as success of monitoring heavily depends on support from key stakeholder
groups. This support in turn can be obtained when stakeholder’s information needs are
met, and when selected indicators show the benefits they gain from restoration.
In a case study in the Altiplano Estepario (Spain), it has been investigated in which ways
monitoring pluralism affects the development of a broadly supported and practical
monitoring framework. A broad indicator inventory for holistic landscape restoration has
been conducted, and indicators were prioritized through a multi-criteria decision analysis
based on their relevance for key stakeholders. It can indeed be concluded that
stakeholders have diverse information needs, although that is hardly considered in existing
monitoring frameworks. It has also been found that there is a risk that the most relevant
indicators are not necessarily practical: resource constraints might hamper the feasibility
and long-term implementation of monitoring frameworks. It is therefore recommended to
rethink the selection process of indicators. Mapping of involved stakeholders and their
information needs is a pivotal first step, followed by an analysis of underlying interests and
motivations that determine the relevance of indicators. Otherwise, there is a risk of
misunderstanding, which further complicates the development of a broadly supported
monitoring framework. Once monitoring pluralism is transparently accounted for, other
assessment criteria should be considered to ensure the feasibility and practicality of
monitoring frameworks. Accounting for monitoring pluralism and practicality issues is
essential for the implementation of monitoring schemes and to optimally make use of
learning opportunities from monitoring.
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Introduction
Ambitions for the restoration of degraded landscapes are expressed all over
the world: The UN decade on ecosystem restoration aims to prevent, halt, and
reverse the degradation of ecosystems, the Bonn Challenge/New York
Declaration on Forests aims to restore 350 million hectares of degraded land,
and the Convention on Biological Diversity (CBD) advocates for the restoration
of 15% of degraded ecosystems (Höhl et al., 2020; United Nations, 2016). The
large scale of these restoration ambitions calls for data about the effectiveness
of restoration activities. However, measuring restoration progress remains a
challenge (Höhl et al., 2020). Despite many calls to implement rigorous
monitoring programs, they have rarely been effectively implemented. Success
rates for restoration are therefore not as high as they could have been, which
poses a serious barrier for scaling up landscape restoration (Block et al, 2001;
Cooke et al., 2019; Knight et al., 2006; Suding, 2011).This is a problem, as one
billion people live in degraded areas, and one third of the world’s entire
population is expected to become affected by landscape degradation
(Sabogal, Besacier & McGuire, 2015). Preventing, halting, and reversing
landscape degradation is therefore among the greatest challenges of the
upcoming decades (UN Decade on Ecosystem Restoration Strategy, 2021).
Landscape restoration can be defined as “The improvement of degraded land on a large
scale that rebuilds ecological integrity and enhances people’s lives” (Ambe & Obeten,
2020; Whitbread-Abrutat, 2012). This definition shows that landscape restoration is
dependent on ecological, social, economic, and cultural forces. As a consequence, a
holistic approach to landscape restoration – that pays heed to all these components – is
deemed essential (Ferwerda, 2015; Sena et al., 2021; Sewell, Bouma & van der Esch, 2016).
Nonetheless, several challenges exist related to landscape restoration. One of these
challenges is that significant shortfalls persist related to systematic monitoring
(Mansourian, Dudley and Vallauri; 2017; Reed et al., 2016). Without clear evidence from
monitoring and evaluating landscape restoration efforts, there is a risk to ineffectively
deploy resources, for continued habitat destruction, and negligible or immeasurable
benefits for biodiversity, landscapes, and humanity (Cooke, Bennett & Jones, 2019; Keene
& Pullin, 2011; Pullin & Knight, 2009; UN Decade on Ecosystem Restoration Strategy, 2021;
Young & Schwartz, 2019).
Shortfalls of systematic monitoring are the results of inadequate methodologies for
measuring landscape restoration progress (Höhl et al., 2020; Mansourian et al, 2021;
Mansourian, Dudley and Vallauri; 2017; Reed et al., 2016). This challenge is also specifically
mentioned by the UN, which emphasizes the importance of “designing, implementing,
monitoring & sustaining ecosystem restoration initiatives” (UN Decade on Ecosystem
Restoration Strategy, 2021). Specifically, there is a knowledge gap on two issues related to
monitoring holistic landscape restoration: (1) insufficient consideration of the diverse
information needs of key stakeholders and (2) limited practicality of monitoring
frameworks (FAO, WRI, 2019). Therefore, this study will explore approaches to develop a
broadly supported and practical monitoring framework for holistic landscape restoration.
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Problem statement
The two identified problems related to monitoring holistic landscape restoration will be
further described in this section. The first challenge relates to the diverse information
needs of stakeholders in a landscape, which is called ‘monitoring pluralism’ by the author
of this study. The second challenge relates to the limited practicality of monitoring
frameworks.

Monitoring pluralism: varying information needs in a landscape
Landscapes provide different values and services to a broad array of stakeholders, such
as agricultural lands for farmers and businesses, a place for humans to live, and habitat for
flora and fauna (Ockendon et al, 2018). Accordingly, different stakeholder groups generally
have different underlying interests. This complicates monitoring of landscape restoration:
all stakeholders have different monitoring requests given their different interests (Dudley
et al., 2018; Landrau, 2002). This phenomenon is hereafter referred to as monitoring
pluralism: the plurality of information needs in a landscape and the varying relevance of
indicators for stakeholders.
Success of monitoring strongly depends on support from key stakeholder groups (Dudley
et al. 2006; Dudley et al., 2018; Emborg, Walkers & Daniels, 2012). Broad stakeholder
support can be obtained when monitoring provides stakeholders with valuable
information. Hence, meeting the information needs of all stakeholders is a prerequisite for
monitoring (Dudley et al. 2006; Dudley et al., 2018). Unfortunately, these diverse monitoring
needs are not explicitly included in current monitoring schemes or part of indicator
prioritization and selection processes (FAO, WRI, 2019). Therefore, this study further
explores how monitoring pluralism can be accounted for in monitoring frameworks.

Practicality of monitoring frameworks
Although practicality and resource constraints are often, unlike monitoring pluralism, part
of methods to select and prioritize indictors, practicality remains a major challenge (FAO
WRI, 2019). For example, frameworks are generally not simple enough to be implemented
and understood by a wide range of stakeholder (Dudley et al., 2018; Mansourian, Dudley &
Vallauri, 2017; McDonald et al., 2016). Also, they are often too complex to evaluate and
translate into adaptive management, or they might require expert knowledge or specific
tools that might not be available (Dudley et al., 2018; Herrick et al. 2006; Mansourian,
Dudley & Vallauri, 2017; McDonald et al., 2016). Monitoring frameworks also generally
require a significant amount of financial resources, which might not always be available
(Dudley et al., 2018; Herrick et al. 2006). Also, frameworks often collect information for
unclear purposes (Dudley et al, 2018). And lastly, monitoring might need to take place too
frequently or they could be too time consuming, which is not feasible in practice (Dudley
et al, 2018).
All these practicality issues complicate the monitoring of landscape rest in two ways.
Firstly, the long-term implementation and maintenance of monitoring frameworks are
under pressure when frameworks lack practicality (Dudley et al., 2018). Secondly,
practicality issues could result in the selection of unsuitable indicators, which could lead
to monitoring suboptimal indicators (FAO, WRI, 2019; Mayer et al. 2014). Therefore, this
study not only examines how monitoring pluralism can be accounted for, but also
considers the practicality of indicators.
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Putting theory into practice: the Altiplano Estepario
Before the research questions of this study will be presented, it is useful to describe the
case study: the semi-arid steppe Altiplano Estepario in Spain. In 2014, the Asociación
AlVelAl was established with support from the Commonland Foundation, and they
mobilized farmers, entrepreneurs, and other stakeholders to for the initiation of a largescale dryland restoration initiative to combat erosion and desertification and bring back
prosperity (Commonland, 2019). The total area of the landscape is 1 million hectares, and
the goal for the territory is to support the transition to regenerative agriculture (including
the creation of a market for regenerative products) and to restore natural zones on both
farmland and public land. This section will describe the main characteristics of the territory,
restoration goals, and the key stakeholders.

Figure 1 The Alvelal territory (https://commons.wikimedia.org/wiki/File:Mapa_territorio.jpg)
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The territory
The Altiplano Estepario in South-eastern Spain lies roughly in between the cities of
Granada and Murcia. This region has a semi-arid Mediterranean climate, which makes the
territory particularly sensitive to landscape degradation (Millennium Ecosystem
Assessment, 2005). Precipitation significantly declined the last decades, and the climate is
characterized by long periods of drought: on average there are 330 dry days per year.
Mean annual precipitation is 350 mm, which is concentrated in heavy rain events that limit
water infiltration in soils and results in soil erosion (Cruz et al., 2010; Soto et al., 2021). The
region consists of several land uses, but the majority is shrubland, cereals, and woody
crops. Rainfed almonds occupy the greatest part of the woody crops in the high steppe
plateau, and the production of organic rainfed almonds is fast expanding (11% between
2010 and 2017) (Soto et al., 2021).
The region is scarcely populated and characterized by an ageing population with young
people leaving the region since the 1950’s. In addition, the extent of unsustainable
agricultural practices has increased, which has led to serious landscape degradation.
Practices that contributed to the degradation process are mainly (1) the monocultures that
replaced natural areas on slopes and drylands with woody crops such as almond trees, (2)
intensified agricultural practices such as ploughing and the use of pesticides and fertilizer,
(3) exploitation of land for large-scale industrial purposes and overextraction of
(ground)water resources, and (4) intensive agriculture that has led to nitrate pollution (Cruz
Pardo et al., 2010) The Alvelal territory has received an increased interest because of its
severely degraded state and its restoration potential (Commonland, 2020; Martín-Arroyo,
2019).

Figure 2 Alvelal territory and dominant land uses (Soto et al., 2021)
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Restoration goals
Based upon the different degradation processes, different restoration challenges can be
identified. The framework of the ‘open-ended’ approach of Hughes et al. (2011) has been
used to structure the restoration goals of the Altiplano Estepario. With the open-ended
approach, specific restoration targets are replaced by goals that are framed in terms of
restoring natural processes, creating landscape mosaics, and improved provision of
ecosystem services. The open-ended approach is considered applicable for the Altiplano
Estepario, since it can be adopted in remote and large areas, when future climate change
is expected to impact the region, and when the endpoint is (partly) uncertain due to novel
starting points for restoration (Hughes, Adams & Stroh, 2012). The main goal of the openended approach is therefore “Re-establishing the natural processes over large spatial scale”,
and the two subsidiary outcomes are 1) “The development of dynamic habitat mosaics” and
2) “Improved provision of ecosystem services” (Hughes et al., 2011). This main goal and
subsidiary outcomes are deemed applicable in different types of landscapes (personal
communication Francine Hughes, March 18th, 2022). Accordingly, the open-ended
approach will be used to structure the goals of the Altiplano Estepario.
Based on personal communication with the monitoring coordinator of Alvelal [D1] and
strategy documents of the Altiplano Estepario, the main goal and subsidiary outcomes
have been slight adjusted to align it better with the strategy and ambitions for the Altiplano
Estepario (Commonland, 2019). Table 1 describes the restoration goals of the Alvelal
territory in the open-ended structure. The main goal is still “Re-establishing the natural
processes over large spatial scale”, and the two subsidiary outcomes are 1) “Optimise
ecological functioning and create a green biodiversity corridor” and 2) “Enable farmers to
transition to regenerative agriculture” (Alvelal, 2021; Commonland, 2019; Hughes et al., 2011).
For both subsidiary outcomes, their current situation and their desired direction of change
are described.
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Table 1 Restoration goals Alvelal territory, based on the open-ended approach scheme (Alvelal, 2021;
Commonland 2019; Hughes et al., 2011; Soto et al., 2021)
Main goal

Re-establishing natural processes over a large-scale

Subsidiary
outcomes

Key disturbed
processes

Current situation

Desired direction of change

1)

Optimize
ecological
functioning
(and create a
green
biodiversity
corridor)

Disturbed
natural
regeneration
and
succession,
and
occurrence of
desertification
and soil
erosion

Semi-arid Mediterranean
ecosystem, dominated by vast,
herbaceous, and shrubby
vegetation. It is difficult to
regenerate the vegetation due to
desertification. The vegetation
consists mainly of mixed forests
of Quercus rotundifolia, Pinus
Halepensis, and various Juniperus
species. Most of the original
vegetation has been removed.
There is significant erosion due to
deforestation, land use change,
and rare but extreme rainfall
events. Soils are disturbed and
vulnerable to erosion due to the
absence of a dominant tree layer.
Soils experience more extreme
conditions such as direct sunlight,
and are therefore lower inorganic
matter, and retain less water. Soil
biodiversity is affected as a result.
Erosion is visible through erosion
channels and sedimentation
areas.

Restoration of shrub and tree
vegetation such as holm oaks to
create dynamic habitat mosaics,
and restore key ecological
functioning such as erosion
mitigation, temperature control,
moisture retention, soil
development, and sustainable
water use. This is expected to
result in improved biodiversity
benefits, pollination and biological
pest control. Also desired is
reduced soil erosion through
construction of ponds, gullies,
tree/shrub planting, cover crops,
ponds, terracing, and erosion
control blankets to add vegetation
to slopes. This will result in darker
soils that retain more water, are
higher in OM, and richer in soil
biodiversity.

2)

Enable
farmers to
transition to
regenerative
agriculture

Insufficient
alternative
business
models,
insufficient
adoption of
regenerative
practices, and
too low
perceived
quality of life

Predominantly conventional
farming practices, although there
is an increasing number of (partly)
regenerative farmers. There are
mainly commercial markets for
conventional products, and
insufficient attractive markets for
regenerative products. The
population is aging, and young
people move to cities or outside
the territory.

Facilitation of farmers to apply
regenerative techniques through
financial incentives (lower inputs,
higher margin through 4-returns
businesses), and alternative or
additional income streams such as
PES and carbon farming.
Increasing share of fully
regenerative farms, and
increasing number of hectares of
agricultural land under improved
regenerative management. There
are attractive markets for
alternative products, and
improved profitability and viability
of businesses. A supply and value
chain of regenerative products
has been created, and incomes
stay predominantly in the territory.
This has strengthened the
economy and generated
employment opportunities.
Quality of live has improved:
increased employment, better
perceived well-being and quality
of life in the villages, increased
number of inspirational events,
and better maintenance of
agricultural heritage.
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Key stakeholders
Since this study explores the relevance of holistic landscape restoration monitoring
frameworks for different stakeholder groups, it is useful to provide an overview of the key
stakeholders in the Alvelal territory. Landscape restoration stakeholders include all people
and organizations that are directly or indirectly affected by or benefitting from landscape
restoration initiatives. Figure 3 shows the main stakeholder groups involved in landscape
restoration, although none of these categories are static. Individuals could either move
between groups, or simultaneously belong to different groups (Mansourian, 2021; RECOFT,
2022). Values, interests, and approaches generally vary between groups, and they could
also vary within each group. For example, some NGOs aim to improve biodiversity
conservation, while others focus on community livelihoods (RECOFTC, 2022). As a result,
stakeholders have diverse information needs, and therefore relevance of indicators can
be varying.
Figure 3 shows the main stakeholder groups that are involved in landscape restoration,
including some examples for the Alvelal territory. The stakeholders are described in more
detail below. However, it is not sufficient to only understand which stakeholders are
involved. Rather, it should be investigated what their interrelationships, motivations, and
underlying power dynamics are. This is essential to conduct forest and landscape
restoration in an inclusive, fair and transparent manner (Mansourian, 2021). However,
accounting for monitoring pluralism through investigating diverse stakeholders and their
underlying interests is likely to contribute to this objective, and starts with a stakeholder
overview.

Figure 3 Stakeholder overview with some examples for the Altiplano Estepario region (Own elaboration, based
on Mansourian, 2021; RECOFT, 2022)

The public sector consists of governmental bodies. Especially since the 2011 Bonn
Challenge, commitments to forest and landscape restoration have been made, and
governmental bodies became increasingly involved with landscape restoration
(Mansourian, 2021; van Oosten et al. 2018). The private sector is very diverse. It consists for
example of private companies that might need to adhere to schemes such as the Forest
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Stewardship Council (FSC) or other labelling schemes related to restoration (Ciccarese et
al. 2012). Also, companies involved in resource extraction, such as mining companies, have
legal obligations concerning restoration (Clewell and Aronson 2006). A relatively new
stakeholder in the field are insurance companies that are interested in restoration because
it reduces and mitigates climate change impacts (SwissRe, 2016). Private landowners
might also be required to protect natural resources or they could be involved in payment
for ecosystem services schemes (Liu et al. 2008). Private sector stakeholders could also
fund restoration projects, either coming from intrinsic or economic motivations (providing
loans, corporate social responsibility, financial compensation, risk reduction, improving
their image, positive impact). But increasingly, companies also voluntarily engage in forest
and landscape restoration, although concerns of greenwashing and real impact remain a
challenge (Bäckstrand and Lövbrand 2006). Another stakeholder are the nongovernmental organizations (NGOs), which could either be international NGOs such as
WWF, The Nature Conservancy (TNC), or the World Resource Institute (WRI), or local
NGOs that actively promote forest and landscape restoration, such as Alvelal. Another
stakeholder at the landscape level are the local communities, consisting of all people
living in the landscape. Numerous forest and landscape restoration initiatives are initiated
by local communities. This care taking of their land takes place for several reasons:
tradition, spiritual value of their land, recreation, economic reasons, aesthetic values, or
other reasons. Often, their practices pass from generation to generation (Lake et al. 2018).
The stakeholder group ‘science’ consists of research institutes, communities of practices,
or other research taking place. This groups plays an important role in initiating relevant
research, building proofs of concepts, leading projects, and providing advice for policies
(Reinecke and Blum 2018). Also, outcomes of scientific research could increase interest in
landscape restoration of the private sector (Mansourian, 2021). Lastly, it is important to
include non-human stakeholders in the process, such as migrating and endemic species
(Latour, 2020). It is useful to make a distinction between human and non-human
stakeholders since they respectively can and cannot verbally express their needs and
interests (Latour, 2020).
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Research objective and research questions
Research objective
This study has therefore two objectives:
1) Explore the role of monitoring pluralism in the indicator selection and prioritization
process and investigate the role of monitoring pluralism in developing a broadly
supported and practical monitoring framework. This way, this study aims to create
awareness and transparency about the different monitoring preferences of key
stakeholder groups in a landscape.
A. Develop and test a contextualized, broadly supported, and practical approach to
‘tackle’ monitoring pluralism by considering both the relevance of an indicator for
key stakeholders and its practicality. Such a framework is expected to provide
insight in the trade-offs and consequences of indicator selection and clarifies the
different monitoring needs in a landscape. This will result in a proposal for a set of
indicators for the Altiplano Estepario to monitor holistic landscape restoration
progress.

Overall question
In which ways does monitoring pluralism affect the development of a broadly supported
and practical monitoring framework for holistic landscape restoration, and through which
approaches can this pluralism be accounted for?

Research questions
Four research questions have been composed to meet the research objective and answer
the overall questions of this study.
1) Which indicators are suggested to monitor holistic landscape restoration?
2) Which assessment criteria could be applied to analyse indicators based on their
relevance for key stakeholders and their practicality, and how do indicators score
on these criteria?
3) To what extent does prioritizing indicators based on their relevance for key
stakeholders result in meeting the diverse stakeholder needs, and how do
prioritized indicators score on practicality aspects?
4) Which underlying interests and motivations determine varying scores on indicators
for key stakeholder groups?
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Conceptual framework
To answer the research questions, several theories and concepts will be used, which will
be elaborated on in this chapter. First, some basic characteristics of monitoring
frameworks for landscape restoration will be described, including a description of the
pressure-state-response model and ecological versus social aspects. Next, two dominant
holistic monitoring frameworks and existing approaches for selecting indicators for
restoration monitoring will be described.

Characteristics of monitoring frameworks for landscape
restoration
Indicators and metrics
First, the concepts ‘indicator’, ‘metric’, and ‘monitoring framework’ will be shortly explained,
as these terms are commonly used in this study. An indicator is a measurable variable that
is used to represent change or the accomplishment of a goal. For the sub-theme yield,
and indicator could be ‘products harvested’. However, this is not very operational yet,
therefore metrics are required. Metrics can be linked to indicators, and are specific
variables used to measure change in an indicator. For the sub-theme yield, a suitable
metric could be the ‘volume of products harvested per year’ (FAO, WRI, 2019). An
monitoring framework in turn is “an organized way to view data from different sources. It is
a simple and concise way to present data and help show the relevance and connection
between different indicators” (Government of Canada 2017). Indicators and metrics are
usually linked to themes that relate to certain objectives. Themes are often broad (e.g.
food, biodiversity or community), and can be further subdivided into sub-themes (Figure
4) (FAO, WRI, 2019).

Figure 4 Example of indicators, metrics, goal-theme and sub-themes. In this case for the goal-theme food &
products (FAO, WRI, 2019)

Pressure-state-response model
To be effective, monitoring frameworks need to consider three key elements: (1) factors
that caused landscape degradation, (2) the changes to the landscape state resulting from
restoration efforts, and (3) the steps and activities taken by the restoration project (Dudley
et al., 2018). These elements are in line with the ‘pressure-state-response’ (PSR) model,
and visualized and described in Figure 5. The PSR model has been developed by the OECD
and provides a mechanism to monitor an environmental or economic status (Zhang et al.,
2012). The PSR model includes factors that caused land degradation (pressure), changes
to the ecosystem as a result of restoration efforts or other impacts of human on the
activities (state), and the actions and policies taking place to tackle the problem, in this
case the landscape restoration measures (response) (Mihyeon & Amekudzi, 2005; OECD,
1999; Zhang et al., 2012).
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Figure 5 Pressure-state-response model (Mihyeon & Amekudzi, 2005; OECD, 1999)

Dudley et al. (2018) described three types of indicators that relate to the pressure-stateresponse model. Status indicators describe the pressures that caused degradation, such
as overgrazing (number of grazing animals) or deforestation (estimate of removed trees)
(Dudley et al., 2018). Therefore, monitoring schemes ideally start with a pressure analysis
that describe the current situation. Such a broad baseline assessment of a landscape is
pivotal to draw conclusions about restoration success (Cooper & Barry, 2017). The
described restoration goals in Table 1 of this study function as such a broad baseline
assessment, and described the main goal, subsidiary outcomes, key disturbed processes,
current situation, and desired direction of change (Hughes et al., 2011). Such an analysis is
the starting point of setting up a monitoring scheme, and following steps build upon the
knowledge gained with this analysis.
Outcome indicators describe the state of a landscape, such as soil conditions, forest cover
or hydrological impacts (Dudley et al., 2018). The state of a landscape changes due to the
implementation of restoration measures, so these indicators tell something about the
actual impact of landscape restoration activities. Output indicators monitor the response:
the activities or actions that have taken place to reduce landscape degradation. These
indicators can be derived from the landscape restoration plan. Output indicators basically
monitoring the removal of pressures and could for example be policies and agreements
to reduce deforestation and overgrazing or restoration efforts such as the number of trees
planted (Dudley et al, 2018).
As both ‘pressure’ and ‘response’ cover human activities (actions and policies) that
influence the landscape, these two components have been aggregated and called
‘activity indicators’ in this study. The ‘state’ of the environment has subsequently been
called ‘result indicators’, referring to the longer-term impact of activities.
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Ecological versus social aspects
Monitoring frameworks for holistic landscape restoration are designed to include
interconnectedness and interactions between components, and to monitor socioeconomic, cultural, and ecological indicators (Commonland, n.d.; Ockendon et al, 2018;
Whitbread-Abrutat, 2012). By considering the whole, holistic system, it is prevented to
oversimplify complex systems and primarily look at isolated issues (Gutierrez et al., 2021).
This is important, as it regularly happens that success is measured based on a too limited
set of indicators. For example, success is sometimes solely based on forest increase area,
thereby ignoring the social and ecological impact of restoration activities. In other words,
narrowly defined goals and indicators are one of the challenges related to measuring
landscape restoration progress (Höhl et al., 2020).
Since the objective for holistic landscape restoration is to restore a landscape holistically,
it is important to monitor both social benefits, consisting of cultural, economic, and social
aspects, and ecological benefits. This study distinguishes between social indicators and
abiotic and biotic indicators, which will be further explained below.
Social indicators. Social indicators exist among others of socio-economic factors such as
land abandonment, changes in (rural) economies, shifts in food production and distribution,
climate change, changes in farming systems, patterns of recreation, and changes in trade
and consumption patterns (Ockendorn et al., 2018; Morecroft & Speakman, 2015). Cultural
indicators are for example local culture practices (sacred land or cultural site protection)
or awareness of local communities (FAO WRI, 2019). Although social indicators are
essential to monitor progress of holistic landscape restoration and to meet diverse
stakeholder needs, most of the landscape monitoring systems to date focused primarily
on ecological landscape characteristics and underexposed social aspects (Dudley et al.,
2018; Egan & Estrada-Bustillo 2011; Melo et al., 2013; Wortley et al. 2013).
Biotic and abiotic indicators. Biotic and abiotic indicators are required to accurately
measure underlying ecosystem functioning of land under restoration. Examples of abiotic
indicators are soil properties and water quality and quantity. Biotic indicators are for
example canopy cover, pollination, and biodiversity (Dudley et al., 2018). Measuring
progress of relevant biotic and abiotic indicators is especially needed in case of severely
degraded landscapes, as they could monitor restoration of key ecosystem functions
(Dudley et al., 2018; Hughes et al., 2011). However, it should be noted that the aim of
monitoring landscape restoration is not to describe the general ecology of a landscape by
monitoring all ecosystem processes, ecological interactions, and the ecosystem structure.
Rather, indicators should be selected that show development towards desired ecosystem
functioning (Bubb et al., 2017; Hughes et al., 2011). If these indicators are selected carefully,
they could characterize the conditions to restore the underlying ecosystem functioning of
a landscape and ensure that the restoration project delivers the ecosystem services that
were targeted (Dudley et al., 2018).
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Existing monitoring frameworks for holistic landscape
restoration
Two dominant holistic monitoring frameworks are explored in this study: the Commonland
4 Returns Monitoring framework and the Forest and Landscape Restoration (FLR)
framework. Characteristics of both frameworks will be described more in detail.

FLR Monitoring Framework
The Forest and Landscape Restoration (FLR) framework is a holistic approach that “aims
to regain ecological integrity and enhance human well-being in deforested, humanimpacted, or degraded forest landscapes” (Sabogal et al., 2015). FLR envisions a
multidimensional relationship between people and nature and aims to include
interconnectedness and interactions between all aspects of this multidimensional
relationship (Gutierrez et al., 2021; Mace, 2014). FLR focusses on geographic scales beyond
the project level and long-term time horizons and considers the entire landscape. Different
stakeholder groups are involved in management decisions related to FLR, and the starting
point is that landscapes provide different types of benefits for local, regional, and global
stakeholders. FLR has different benefits to multiple stakeholders, and therefore it is pivotal
to engage diverse groups of stakeholders in the entire FLR process (Chazdon, 2017). The
FLR monitoring framework makes use of different themes and sub-themes and can be
seen in figure 6 (FAO, WRI, 2019).

Figure 6: FLR monitoring framework (FAO, WRI, 2019).
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Commonland 4 Returns Monitoring Framework
Another well-known holistic landscape restoration approach has been developed by the
Commonland Foundation: the 4 Returns Framework. This approach aims to restore
landscapes in the long term through raising finance, providing project management,
stakeholder management, business development support, financial support for alternative
land use, and development of farming business models that restore landscapes. It
considers a long term (minimum of 20 years), as that is considered a realistic timeframe to
implement large-scale, integrated landscape management activities with key stakeholder
groups (Ferwerda, 2015). Maintaining long-term monitoring schemes is important, as most
developments require a long period to show progress because they need to adapt to new
landscape dynamics (e.g. vegetation development) (Hughes et al., 2011). However, insights
into short-term changes need to be paid attention to as well: communicating short-term
impacts is important to keep stakeholders involved and to maintain funding (Hughes et al.,
2011).
Another focal point is scaling up existing projects by building business cases that create
returns for the farmers and inhabitants. Long-term returns, long-term willingness, and
intrinsic motivation on the ground are at the core the approach (Ferwerda, 2015; Sewell,
Bouma & van der Esch, 2016). The 4 Returns Frameworks subdivides restoration impact
into 4 returns: return of inspiration, social returns, natural returns and financial returns
(Ferwerda, 2015). The 4 Returns Monitoring framework can be seen in figure 7
(Commonland, n.d.). The outcomes can be interpreted as themes, and the domains as subthemes.

Figure 7: 4 Returns Monitoring framework. MSC stands for ‘most significant change’ (Commonland, n.d.)
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Although both the FLR and Commonland 4 Returns framework very well cover all
components of holistic landscape restoration, they face the same risk of becoming too allencompassing and therefore not practical. FLR consists of 14 sub-themes and the 4R
framework of 13 sub-themes, and for each sub-theme several indicators exist. Other
holistic landscape restoration monitoring frameworks face the same challenge. For
example, the framework of Landscale consists of 9 sub-themes, and again comprises
several indicators per sub-theme (Landscale, 2022). Althelia Climate also developed a
comprehensive monitoring framework and consists of 7 sub-themes and several
indicators per domain (Mirova, 2021). Though the extensiveness of these frameworks
improves their holisticness, it makes their practicability questionable.

Indicator selection methods
This study uses components of two existing approaches for selecting indicators for
restoration monitoring: the FLR three-step approach from and the open-ended approach.
The FLR three-step approach, part of the FLR monitoring framework, has been developed
to support restoration practitioners in making decisions about monitoring and aims to
identify priorities and indicators for restoration monitoring (FAO, WRI, 2019). The three
steps are:
1) In the first step, goals, current and desired land-use patterns, and principal barriers
to change are identified.
2) In the second step, choices are refined based on resource constraints and priorities
for change in the landscape. Ideally, the most scientifically accurate method would
be selected to monitor restoration, but restoration projects face real-world
constraints. As a result, not all developments can be monitored, and priorities must
be set through filtering indicators based on data availability, priorities, or other
resource constraints.
3) In the third step, the foregoing decisions are used as assessment criteria to help
identify indicators.
The open-ended approach also suggests starting with the identification of goals but
distinguishes between main goals and subsidiary outcomes (as described in the
introduction section and Table 1). This approach suggests a more open-ended approach
to monitoring instead of monitoring against fixed targets. Monitoring rather focusses on
underlying ecosystem functioning that facilitates the provision of ecosystem services and
social benefits. For example, it focusses on monitoring ‘indicator species’ that provide
information about the effective restoration area size, bridged landscape gaps and
improved connectivity, the environmental quality of the restoration area or hydrological
variables such as soil moisture (Hughes et al., 2011; Siddig et al. 2015). However, underlying
ecosystem functioning need to be determined per landscape. For all monitoring activities,
the expected changes relative to the starting point are therefore suggested to formulate,
which enables the evaluation whether a landscape develops into ‘the right’ direction.
Appendix 1 gives an example of a monitoring scheme for the open-ended approach for
the Wicken Fen in the UK (Hughes et al., 2011).
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Research hypotheses
Based on the problem statement and the conceptual framework, three hypotheses have
been formulated. These hypotheses will be tested and investigated through literature
review and empirical research and will be reflected upon in the discussion.
I.

Holistic landscape restoration is inherently complex to conceptualize, resulting in
the risk that holistic monitoring frameworks become too comprehensive and
difficult to translate into adaptive management.

II.

If holistic monitoring frameworks limit their number of indicators for practicality
purposes, there is a risk to include insufficient biotic and abiotic indicators to
monitor restoration of underlying ecosystem functioning.

III.

Monitoring pluralism could be dealt with through investigating underlying interests
that determine relevance of indicators for key stakeholders. Otherwise, there is a
risk of misunderstanding which complicates the development of a broadly
supported monitoring framework.
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Methodology
Research design
Hybrid, exploratory single case study
This study deals with both quantitative and qualitative data sets, which is called a ‘hybrid
method’ (Uhde et al., 2015). With a hybrid method, opportunities are created for
accumulation of insights from different research methods: qualitative and quantitative
(Mendoza & Martins, 2006). Qualitative methods (interviews, desk research) contribute to
the problem structuring, are conducted to compose research hypotheses, and improve
the learning process and understanding of stakeholders. Quantitative methods
subsequently help to evaluate the different alternatives using numerical information
(Myllyviita et al. 2011; Uhde et al., 2015). Quantitative methods applied in this study comprise
rating on Likert scale and a subsequent multi-criteria decision analysis (MCDA). Scores are
supported by qualitative claims and expert opinions (Esmail & Geneletti, 2018; Mendoza &
Martins, 2006).
This study is of an exploratory nature, since the theories and hypotheses are still relatively
unexplored (Saunders et al., 2012). As a result, no definite answers will be provided, but the
answers on the research questions are expected to guide further research towards
developing a broadly supported and operational monitoring framework for holistic
landscape restoration.
It has been chosen to conduct a single case study to gather data, as a case study is
recommended to explore a largely unexplored topic in-depth and draft new theories and
insights (Verschuren & Doorewaard, 2010). It has been chosen to explore this topic in a
large area, as this increases the chance of finding general structures and patterns. Also, it
contributes to obtaining an overall picture of the research topic (Verschuren &
Doorewaard, 2010). Although clear boundaries of ‘landscapes’ are not always easy to
define, it has still been decided to select a ‘landscape’ as case boundary. As described in
the section ‘Putting theory into practice: the Altiplano Estepario’, the semi-arid steppe
Altiplano Estepario in Spain has been chosen as case study. This territory has been
acknowledged as a ‘landscape’ by involved stakeholders (Alvelal, 2021). This landscape is
selected as (1) it is severely degraded, (2) because monitoring already takes place for a
while, and (3) because of the close contact with key stakeholders (Commonland, 2019). By
conducting interviews with key stakeholders in the landscape, it is expected to obtain indepth information and valuable insights, which are beneficial for composing more
substantive theories (Verschuren & Doorewaard, 2010; Gustafsson, 2017). The
disadvantage of a single case study is that one needs to be careful with drawing general
conclusions from the obtained insights. Therefore, the recommendations primarily apply
to the Altiplano Estepario and should not directly be generalized to a larger scale or used
for decision-making processes in other landscapes. However, the approach could very
well be applied in other landscape too, but it is essential to always contextualize the
approach with landscape specific information (Nargundkar, 2008).
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Research strategy
Next, the methods of data collection and methods of analysis will be described, which will
be integrated into a step-by-step research approach, see Figure 8. The six research steps
are described in more detail in the section ‘research steps’.

Figure 8 Research steps, including methods of data collection and methods of analysis

Methods of data collection
Desk research

Desk research is conducted to compose hypotheses based on existing literature, and to
investigate indicators for holistic landscape restoration. This study explored the monitoring
frameworks of Forest and Landscape Restoration (FLR), Commonland, and current
monitoring studies and reports of the Altiplano Estepario. Reports about current
monitoring practices in the Altiplano Estepario have been received from the local
monitoring representative. Also, desk research it conducted to operationalize the concepts
‘relevance’ and ‘practicality’, which enables prioritization based on these assessment
criteria. Examined literature consists of both scientific articles and monitoring reports of
landscape restoration projects (Verschuren & Doorewaard, 2010).

Semi-structured interviews
Semi-structured interviews were conducted to understand the perspective of four key
stakeholder groups. The next section ‘interviewed stakeholders’ describes the four
stakeholder groups in more detail. Most interviewees have been approached before the
fieldwork through making use of the existing network and contacts of Commonland.
During fieldwork, the snowballing technique was applied to identify further relevant
stakeholders. This method is considered useful, as stakeholders in the field generally have
the best overview or other relevant actors (Bryman, 2012). Interviews were conducted in a
semi-structured manner, which means that a list of questions was prepared, but questions
could be asked or touched on in any particular order and answers could be obtained in a
conversational manner (Bryman, 2012). The list with goal-themes and corresponding
identified indicators (Appendix 3 and 4, answer on research question 1) and the assessment
criteria (Appendix 5, answer on research question 2) served as starting point.
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Rating exercise
The objective of the interviews was to obtain rates on all assessment criteria on a threeor five-point Likert scale (Appendix 5). For the assessment criterion ‘relevance’, rates were
obtained for all four stakeholder groups separately. This enabled the analysis whether
relevance of indicators differed between stakeholder groups, which is essential
knowledge in order to answer the questions about how monitoring pluralism affects the
development of a broadly supported and practical monitoring framework.
For the assessment criterion ‘practicality’, an overall rate was obtained instead of a rate per
stakeholder group. Practicality is expected to differ less per stakeholder group, therefore
researchers (interviewee 1 & 2) and the local monitoring representative of the Altiplano
Estepario (interviewee 11) rated the indicators on practicality aspects, supplemented with
literature review. Accordingly, specialist knowledge was needed to obtain rates on
‘practicality’, while rates on ‘relevance’ required local stakeholder knowledge (Dudley et
al., 2018).
Through rating indicators, quantitative scores are assigned to assessment criteria, based
on either expert opinions or stakeholder preferences (Linkov and Moberg, 2011; Wood et
al., 2012). For most indicators, a five-point scale was chosen, as this is the most commonly
used scale. Beyond a seven-point scale, respondents generally have trouble to respond
in a similar way when repeating the survey. With a five-point scale, this risk is minimized
(Sparkchart, n.d.). The five-point scale has been subdivided into “not well – slightly –
moderately – well – very well” - and variations on this subdivision. For some indicators, a
three-point scale was chosen. This has been chosen when the three-point scale covered
the answer options, and to keep the interview feasible and reduce complexity. To ensure
the quality of the gathered data, every survey rating scale was labelled with words to
clarify their meaning. Appendix 5 clearly indicates what each rate exactly means. Also,
language has been used consistently throughout the interviews, and the “unknown” option
was provided too (Sparkchart, n.d.). However, as the “unknown” option was never chosen
by the interviewees, it has been removed from the tables.
The first interview functioned as ‘pilot’ and tested whether filling in the rating exercise
jointly was feasible. Accordingly, it has been decided to apply a slightly different strategy
to minimize potential for demotivation. Instead, the rating exercise was done in a
conversational manner. Through asking an interviewee about the relevance of each
indicator, (if necessary, with follow-up questions) it was possible to ascertain their rates
and discover the perspectives of the different stakeholder groups. The interviews were
recorded and transcribed to ensure the right interpretation. More than that, through letting
the interviewee talk and by asking follow-up questions, it was expected that most
insightful and important information will be obtained: both the interviewer and interviewee
could discuss issues they feel are important (Bryman, 2012; Longhurst, 2003). This also
enabled the support of rates with qualitative data.
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Methods of analysis
Transcript analyses
All interviews were recorded and transcribed, except for stopgaps and subordinate
clauses. Accordingly, a qualitative data analysis (QDA) has been conducted, which consists
of three steps: (1) collect data: in this case through interviews. (2) notice things: noticing
things based on rereading transcribed interviews, (3) analyze data: mark important sections
and add descriptive names or codes (Khandar, 2009). In this third step, the transcripts were
analyzed, and codes were added. The codes were pre-defined and corresponded with the
goal-themes and identified indicators (appendix 3 and 4, answer on research question 1).
Next, transcript analyses were reread and translated into rates on assessment criteria per
indicator per stakeholder group. Also, supporting qualitative data (quotes) for these rates
were marked, so that insightful and important information could easily be added in the
results and discussion section (Bryman, 2012).

Additive aggregation

Since multiple interviewees were interviewed per stakeholder group, the average rate
(arithmetic mean) has been calculated for each indicator. This is called ‘additive
aggregation’, and results into one average rate per stakeholder group. Accordingly,
different interviews together shape one perspective and one set of scores on assessment
criteria. This score will be referred to as the stakeholder aggregated mean. Additive
aggregation is possible since all assessment criteria of the indicators are scored on the
same Likert scale. Some groups are better represented than others and for some
assessment criteria more rates are gathered, but this could be compensated for through
making use of the arithmetic mean (FAO WRI, 2019). In addition to calculating the
arithmetic mean per stakeholder group, the scores for the different stakeholder groups
will be aggregated to obtain an overall score for each criterion. This score will be referred
to as overall aggregated mean and will be used for final prioritization of indicators.

Multi-criteria decision analysis
Different methods exist to select and prioritize indicators, all with their advantages and
disadvantages. Common methods are for example ‘best professional judgment’ (BPJ) and
‘historical precedence’, but their disadvantage is lack of transparency, which complicates
justification and transparency of decision-making (Convertino et al., 2013). Another method
is called ‘screening’, whereby potential indicators and metrics are evaluated against a set
of criteria. This method is more transparent and structured than BPJ and historical
precedence, but criteria are applied to metrics individually, and therefore doesn’t consider
a metrics’ suitability compared to alternatives (Convertino et al., 2013).
Rather, it is recommended to make use of a ‘multi-criteria decision analysis’ (MCDA), which
enables the quantitative evaluation of alternatives based on their usefulness for
stakeholders in relation to specific pre-defined assessment criteria (Convertino et al., 2013;
Esmail & Geneletti, 2018). MCDAs can cope with a large variety of stakeholders, as it
provides output that is simple to interpret and because of its user-friendliness and
transparency (Convertino et al., 2013). MCDAs are useful for complex decision as multiple
interests and objectives can be integrated through including assessment criteria. The
relative importance of assessment criteria can be determined through assigning weights
(Linkov and Moberg, 2011).
This study explored the use of MCDA and selected and prioritized indicators based on their
overall aggregated mean rate on ‘relevance’, resulting in a final ranking (Linkov and
Moberg, 2011; Wood et al., 2012). A multi-criteria decision matrix has been used, whereby
different weights can be assigned to assessment criteria or stakeholder perspectives.
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However, this study applied the equal weighting method as this the most straightforward
and objective approach, especially when there is no consensus or evidence for
implementing alternative weights. Once there is political or empirical consensus to
prioritize a certain assessment criterion or stakeholder perspective, this could be modified
and for example public/expert opinion-based weighting could be applied to assigns
weights to the assessment criteria (FAO WRI, 2019).
Practicality aspects will not be integrated into the MCDA. Without a resource constraints
analysis, it is unknown which practicality criteria should determine the final prioritization.
Therefore, practicality scores of indicators will be visualized after prioritization. As no
resource constraints analysis has been conducted, all assessment criteria for practicality
have an equal weight (25%), and together they determine the aggregated mean practicality
per indicator. This way, it can be concluded how ‘practical’ the final compiled monitoring
framework is. This is in line with the main goal of this study: exploring how monitoring
pluralism affects the development of a practical and broadly supported monitoring
framework for holistic landscape restoration.

Interviewed stakeholder groups
Based on the stakeholder overview in the section ‘key stakeholders’, four stakeholder
groups (including both human and non-human stakeholders) have been included in the
analysis: (1) the Farmer, (2) Flora and Fauna, (3) the holistic landscape restoration NGO, and
(4) the Funder (donors or philanthropists). These stakeholder groups have been selected
from the broader stakeholder inventory, as they are expected to have the most direct stake
or interest in the monitoring process. Also, due to time constraints, not all stakeholder
groups could be interviewed. The final stakeholder inventory can be seen in Appendix 2
and describes the interviewees per stakeholder group.
1) The Farmer: farmers (part of ‘local communities’) have been interviewed to obtain
insight into the Farmer’s perspective and to understand the relevance of indicators
for a Farmer.
2) Flora and Fauna: they are the only non-human stakeholder group. Since Flora and
Fauna cannot speak for themselves, researchers have been interviewed to
represent ‘the voice of nature’. The interviewed researchers are all involved with
nature restoration and have a background in ecology, soil physics, or land
management. With their background, they were capable to describe how ‘effective’
each indicator is in explaining and showing landscape restoration progress and
restoration of underlying ecological functioning (Bubb et al., 2017; Hughes et al.,
2011). The interviewed researchers were explicitly asked to reason from an
ecological point of view to represent ‘the voice of nature’. This way, the ‘relevance’
of indicators for Flora and Fauna could be determined.
3) The holistic landscape restoration NGO: holistic landscape restoration NGOs have
been interviewed to understand monitoring needs and relevance of indicators from
an NGOs perspective. Also, the objective was to obtain insight into current
monitoring practices through interviewing the local responsible monitoring person.
4) The Funder: several types of funders exist, for example loan providers, investors, or
donors and philanthropists. Donors and philanthropists usually like to receive as
much data as possible, whilst investors or loan providers generally ask for more
specific indicators [B4, B5]. Although all different types of funders are very relevant
to explore, this study focused on the donor and philanthropist, as they are currently
the main type of funder for holistic landscape restoration [B4, B5].
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Research steps
The three phases and six steps visualized in Figure 8 will shortly be described. With this
step-by-step approach, it has been attempted to increase the replicability (external
reliability) of this study (Bryman 2012).
Step 1. Compose set of indicators
Through desk research, current holistic monitoring frameworks are studied and
reorganized into goal-themes and sub-themes. The indicator inventory was
supplemented with indicators from current monitoring schemes in the Altiplano Estepario
(delivered by interviewee 11). The obtained indicator inventory served as starting point for
the following research steps.
Step 2. Define assessment criteria
To explore the role of an indicators’ relevance and practicality, criteria have been selected
that operationalize these concepts. It is essential that criteria and their weights are selected
for each landscape restoration project individually, depending on their specific context
(FAO WRI, 2019).
Step 3. Indicator scores on assessment criteria
Interviews were conducted to obtain indicator rates on assessment criteria, and the
stakeholder aggregated mean and overall aggregated mean were calculated through
additive aggregation.
Step 4. Weighting
The equal weighting method has been applied, as this study did not explore whether there
is consensus to prioritize certain assessment criteria or stakeholder perspectives.
However, the weights in the multi-criteria decision matrix can be modified if needed.
Step 5. Prioritization of indicators
Prioritization has taken place through ranking (MCDA) the indicators based on their overall
aggregated mean on ‘relevance’. To ensure a ‘holistic’ selection of indicators, two
indicators has been selected per goal-theme. In that way, a comprehensive selection is
ensured. The practicality of prioritized indicators has been visualized afterwards, through
plotting the aggregated mean on ‘relevance’ against the aggregated mean on ‘practicality’.
Step 6. Prioritization in a broader perspective
After the prioritization has taken place, the outcomes have been analyzed more in-depth
through exploring underlying interests and motivations that determined the varying scores
on indicators per stakeholder group. This will be done through 1) analyzing the relative
benefits that each stakeholder obtained per prioritized indicator, 2) through discussing
some contested indicators, and 3) by compiling a generalized stakeholder profile (backed
up with qualitative data obtained through the interviews). The relative benefits provide
information about how relevant an indicator is for a stakeholder compared to other
stakeholders. To analyze this, first the stakeholder aggregated mean will be compared to
the overall aggregated mean per indicator. Next, a follow-up analysis will be conducted
with normalized scores, as it could be the case that a stakeholder group in general has
less interest in monitoring and therefore assign lower rates compared to a stakeholder that
has a larger interest in monitoring. Normalized scores could therefore give better insight
into the relative relevance benefits, as it shows the deviation of an indicator compared to
the average assigned rate of that particular stakeholder group. That way, it could be
discovered whether certain indicators still stand out, despite average lower assigned rates
of a stakeholder group.
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Results
1. Inventory indicators holistic landscape restoration
Indicator inventory
The indicators of the Commonland 4 Returns framework and the FLR framework have
been studied and complemented with indicators from existing monitoring schemes in the
case study territory by the local monitoring expert of the Altiplano Estepario [D1]. Since the
studied monitoring frameworks use slightly different goal-themes, this study ‘reshuffled’
their goal-themes and split them up in 8 logical goal-themes (Table 2). The extensive
indicator inventories are included in Appendix 3 and Appendix 4, which provide more
information about the indicators, dominant metrics, and the source of the indicator.
Based upon the open-ended approach, the indicators are organized according to the two
subsidiary outcomes that are composed under the main goal ‘re-establishing natural
processes over a large-scale’. This way, monitoring activities are directly linked to the
monitoring goal, and they are easier to link to expected changes relative to the starting
point (Hughes et al., 2011). In addition, the indicators have been organized based on the 4
Returns division and the composed goal-themes (Table 2). Indicators that were very similar
have been merged, which is indicated in the column that describes the references in
Appendix 3 and Appendix 4. Besides, indicators that are rather preconditions but are not
expected to provide information about landscape restoration progress (such as nutrition)
have been removed. This has been done in consultation with the local monitoring expert
of the Altiplano Estepario [D1].
The indicator inventory is still rather elaborate for two reasons: (1) because the inventory
serves as starting point for further selection and prioritization based on composed
assessment criteria, and (2) because a wide range of indicators is required to show
progress of large-scale, holistic landscape restoration (Dudley et al., 2018).
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Table 2 Indicator inventory for holistic landscape restoration
Subsidiary
outcome
Subsidiary
outcome 1:
optimize
ecological
functioning

4 Returns
division

Goal-theme

Natural
capital

Climate Change

Biodiversity and
ecosystems

Soil

Water

Subsidiary
outcome 2:
enable
farmers to
transition to
regenerative
agriculture

Financial
capital

Businesses

Inspiration

Involvement

Social
capital

Human well-being
and community

Indicator
Mitigation (carbon sequestration)
Adaptation (Impact shocks)
Adaptation (fire management)
Adaptation (resilient species)
Vegetation and canopy cover
Native or indicator species
Hotspot species of connected habitats
Biodiversity abundance
Habitat connectivity
Maintenance natural area
Biodiversity supporting structures
Natural area at farm
Sustainable grazing management
Erosion (mm soil loss)
Erosion (observed signs)
Erosion (hillslope)
Land management
Soil quality
Tillage
Fertilizer
Green cover
Crop diversification
Improved water-related land-use management
Stream catchment balance
Soil moisture
Water quality
Water capture
Irrigation
Maintenance
Entrepreneurship
Network
Collaboration between farmers
Business development
Profitability (for farmer/business)
Investment (for investor)
Market value
Available financing
Subsidies
Viability
Yield
Awareness
Inclusive governance
Participation and education
Participation (farm)
Replication
Experimentation
Jobs
Total income
Income from restoration activities
Human rights
Local culture practices
Farm history
Equity
Land-use rights
Quality of life

29

2. Assessment criteria for indicators
Sound assessment criteria of indicators and metrics are a pragmatic way to select and
prioritize indicators and metrics (Dudley et al., 2018; FAO, WRI, 2019). However, there is a
large variety of assessment criteria that can be used to analyze the suitability of indicators
for monitoring landscape restoration. Since the objective of this study is to investigate in
which ways monitoring pluralism affects the development of a broadly supported and
practical monitoring framework for holistic landscape restoration, this study focusses on
the assessment criteria ‘relevance’ for key stakeholders and ‘practicality’. This section will
further operationalize these assessment criteria.

Basic characteristics
Before the assessment criteria for relevance and practicality will be discussed, some basic
assessment criteria have been identified: (1) whether the indicator measures activities or
impact, and (2) the ‘nature of the data’, i.e. whether the indicator provides abiotic, biotic, or
social data. These two characteristics follow from the conceptual framework and are
considered relevant information to present with the final indicator prioritization.
1) The impact level is important to know, as this indicates whether an indicator solely
provides information about activities that have taken place, or about the longer-term
impacts and actual results of these activities (FAO, WRI, 2019). Scores on this criterium
are either ‘activity’ or ‘result’ (based on the pressure-state-response model) as has
been described in the conceptual framework.
2) The nature of the data (abiotic, biotic, or social) is important to be aware of as the
objective for holistic landscape restoration monitoring is to include all three types of
indicators. This way, it can be pursued to monitor both the restoration of the ecological
foundation that underlies ecosystem functioning and socio-economic and cultural
components (Dudley et al., 2018).
3) Indicator already monitored in practice (Altiplano Estepario). To enrich and
contextualize the outcomes of this analysis, especially for the final prioritization, it will
be investigated whether each indicator is already monitored in practice.

Relevance
Due to the large variety of stakeholders involved in landscape restoration and the
expected variation in information needs, it is interesting to analyze how relevant all
indicators are for each key stakeholder group (Latour, 2020; Mansourian, 2021; RECOFT,
2022).
4) The relevance of indicators for specific stakeholders will be used as main assessment
criterion in this study, as monitoring frameworks are expected to be most effective
when they are tailored to both specific stakeholder needs and landscape objectives
(Bubb et al., 2017; FAO WRI, 2019). Since information needs can differ per stakeholder
group, it is relevant to discover the relevance of an indicator for all key stakeholder
groups in a landscape (Dudley et al. 2006; Dudley et al., 2018; Whitbread-Abrutat, 2012).
As described in the methodology section, researchers represent the Flora and Fauna
perspective, as Flora and Fauna cannot verbally express their needs and interests.
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Practicality
Besides the importance of an indicator’s relevance, an indicator must be measurable with
available resources and tools (Bubb et al., 2017). Ideally, a monitoring framework is feasible
to implement for local stakeholders, which minimizes the dependency on external experts
(Bubb et al., 2017). In other words: monitoring should be achievable. Landscape
practitioners usually experience different resource constraints, that together determine
which indicators are feasible to monitor (Dudley et al., 2018; FAO, WRI, 2019). Four
assessment criteria have been identified in this study to determine the ‘practicality’ of an
indicator: affordability and time effort, expertise, monitoring frequency, and
responsiveness to change (Bubb et al., 2017; Dudley et al., 2018; FAO, WRI, 2019).
5) Affordability and time effort. Monitoring might face considerable financial
constraints, and therefore costs of data collection should be considered (FAO WRI,
2019). Assessing how much time is required for monitoring and analyzing data, is
another point for consideration. When the time investment is feasible, this will help
to ensure that monitoring efforts are sustained (FAO WRI, 2019). As both time effort
and affordability are closely related, they are combined into one assessment
criterium.
6) Expertise. It is important to have knowledge of how easy an indicator can be
measured and how easy the outcomes can be interpreted and understood by local
stakeholders. The same goes for data collection methods (Bubb et al., 2017; FAO
WRI, 2019). The required expertise could be determined through analyzing whether
specific knowledge or tools are needed for monitoring, and if those are available or
could be provided for a landscape. For example, some indicators require specialist
knowledge, such as laboratory methods to measure soil conditions. However, other
indicators can easily be interpreted by local stakeholders (Dudlet et al., 2017).
Carefully considering required and available expertise contributes to the long-term
maintenance of restoration and monitoring efforts.
7) Monitoring frequency. How frequently should data be collected for a given
indicator? Although certain indicators might be affordable and require little
expertise, the monitoring frequency could still pose a monitoring constraint.
Assessing the suggested monitoring frequency therefore contributes to ensuring
that monitoring will be maintained (FAO WRI, 2019).
8) Responsiveness to change is determined by an indicator’s sensitivity to change, i.e.
sensitivity to restoration activities, and describes if a metric accurately reflects
landscape restoration progress. Sensitive indicators show a response that is
proportionate to the actual restoration progress (FAO, WRI, 2019). Responsiveness
also describes whether the data will be obtained in a timescale appropriate for
decision-making. This is important, as monitoring data should advice (adaptive)
decision-making and steer restoration activities when necessary (Bubb et al., 2017).
This criterium primarily applies to indicators that measure on the impact level
‘results’ rather than ‘activities’, as activity indicators show immediate response after
implementation of a measure. Their responsiveness to change could be described
as ‘immediate’, which will be included in the interviews.
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Indicator scores on assessment criteria
Next, all indicators from the inventory in Table 2 will be scored on the eight identified
assessment criteria. Appendix 5 provides an overview of the assessment criteria used in
this study, including the key questions asked in the interviews and the answer options.
Also, the scores on the basic characteristics ‘impact level’, ‘nature of data’, and ‘already
monitored’ are included in Appendix 6.

Subsidiary outcome 1: aggregated indicator scores on relevance for key
stakeholders
Table 3 shows the relevance of indicators for the stakeholder groups (1) the Farmer, (2)
Flora and Fauna, (3) the holistic landscape organization NGO, and (4) the Funder for
subsidiary outcome 1 (optimize ecological functioning). A high score means that the
indicator is very relevant for that stakeholder. Clarification of the numerical answer options
are provided in Appendix 5: every rating scale is labelled with words to clarify their
meaning.
Table 3 shows that scores on relevance vary a lot between stakeholder groups. Almost all
indicators have a low relevance for the Farmer, although those indicators often have a high
relevance for the NGO, Flora and Fauna, and the Funder. This is for example the case for
erosion (mm soil loss) and habitat connectivity. The Farmers indicated that these indicators
are irrelevant for them the way they are currently formulated, while the other stakeholder
groups concluded that they are relevant to very relevant for them. These scores give the
first insight into ‘monitoring pluralism’: information needs vary greatly among key
stakeholders.
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Biodiversity and ecosystems
1
1

Climate Change

3,0

1
1
1

4,5

3,7

4
4

1
4

1
1

Soil

4

3
4

3,5

1
1
4

3,5
3,5

1,7

1
3,5

3

1
1

4

3,0
3

2,7

1,5
1,3

1
1
1

Stream catchment balance2

1

4,3
5

Water quality

4,5

Water capture

4,3

Soil moisture

1
3
4

4,7
5

Maintenance infrastructures

33
4,04
4,7

555

Irrigation

3
4

4,7
5

Improved water-related land-use
management

4,7
5

Tillage

4,5

55

Soil quality

1

4
5

Land management

4,7

NGO

Green cover

1
4

5

Fertilizer

3
4

Flora and Fauna

Erosion (observed signs)

4,3
5

Erosion (mm soil loss)

2
4
5

Erosion (hillslope)

4
5

Crop diversification

Farmer

Mitigation (carbon sequestration)

1
4,0

5

Adaptation (resilient species)

4,5

Adaptation (Impact shocks)

2
5

Adaptation (fire management)

2
44

5

Vegetation and canopy cover

4

5

Sustainable grazing management

1
5

Natural area at farm

5

Native or indicator species

44

Maintenance natural area

4,5

Hotspot species of connected habitats

5

Habitat connectivity

5

Biodiversity supporting structures

Biodiversity abundance

Table 3 Aggregated indicator scores on relevance for key stakeholders for subsidiary outcome 1 (optimize ecological functioning). The higher the score, the higher the
relevance.

INDICATOR RELEVANCE PER STAKEHOLDER GROUP
Funder
5

4,7
4,3
4,5

3,7
4
4

3,3
3,5

3,0

2,7

2
1,7
1,5

1

Water
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Subsidiary outcome 1: indicator scores on practicality
Table 4 shows practicality scores of the different indicators for subsidiary outcome 1 based on the assessment criteria (1) suggested
monitoring frequency, (2) responsiveness to change, (3) expertise, and (4) time effort and affordability. As described in the methodology, no
weighting of criteria has been applied, all four criteria account for 25% of the weight each. A high score on practicality means that the
indicator faces little resource constraints or other practicality issues, as described in Appendix 5. It can be seen that practicality scores vary
a lot too. For example, irrigation and natural area at farm score very well on all criteria, while for example soil quality has a lower score.
Interestingly, soil quality scored very well on relevance (Table 3), which reveals a potential trade-off between an indicator’s relevance and
practicality.
Table 4 Indicator scores on practicality for subsidiary outcome 1 (optimize ecological functioning). The higher the score, the better the practicality.

INDICATOR SCORES ON PRACTICALITY
Suggested monitoring frequency

Responsiveness to change

Expertise

Time effort and financial resources

5
5

5
5
5

5

5

5

5

5

5

5

5

5

5

5

5

3
5

5

5

3
3

3

3

5

5

5

3

3

4

4

4

Ecosystems and Biodiversity

5

4

Sustainable grazing management

Natural area at farm

Biodiversity supporting structures

Maintenance natural area

Habitat connectivity

Biodiversity abundance

Hotspot species of connected habitats

Native or indicator species

Vegetation and canopy cover

Adaptation (resilient species)

Adaptation (fire management)

Adaptation (Impact shocks)

Climate Change

5

1
1

2

2

4

4

Soil

3

3

3

4

4

1
1
1
1

1
1
1

3
3

2
4

4

3

1
Maintenance

4

5

Irrigation

4

5

5

Water capture

4
2

5

3

Erosion (observed signs)

4

5

1
1
1

Water quality

1

Erosion (mm soil loss)

4

5
5

1
3

5

5
3

Soil moisture

3
5

Stream catchment balance

5

Improved water-related land-use management

5

Crop diversification

3

Green cover

1
1
1

Fertilizer

5

1
1
1

Tillage

1
1

5
1
1
1

Land management

5

1
1
1

Soil quality

1

Mitigation (carbon sequestration)

5

5
3

3

5
3

Erosion (hillslope)

1
1

3

Water
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Subsidiary outcome 2: aggregated indicator scores on relevance for key stakeholders
Table 5 shows the relevance of indicators for the different stakeholder groups for subsidiary outcome 2 (enable farmers to transition to
regenerative agriculture). Again, almost all indicators have a low relevance for the Farmer, although those indicators often have a high
relevance for especially the NGO and the Funder. The Flora and Fauna perspective often scored in the middle class. This can for example
be seen for the indicator business viability. These scores again give insight into ‘monitoring pluralism’: information needs vary greatly among
key stakeholders.
Table 5 Aggregated indicator scores on relevance for key stakeholders for subsidiary outcome 2 (enable transition to regenerative agriculture). The higher the score, the higher
the relevance.

INDICATOR RELEVANCE PER STAKEHOLDER GROUP
Farmer

5

5

4

4,0

4

3

3,0

5

5

5

5

5

5

5

4,0

3

Business

3

3

3,0

3 3

4 4

4,0

4 4,0

3

3

4

3 3

4 4

4,0

4

3

4

3,0

Involvement

4

3,0

3

2

3

2,0

1 1

Farm history

1

Local culture practices

1

Human rights

1

Income from restoration activities

1

Farmer income

1

Jobs

1

Experimentation

1

Replication

1

Farm demo's

Subsidies

Access to markets

1 1

5

3,5

3,0

1 1

5

4,5

2,0

Investment (IRR)

Profitability (positive cashflow)

Business development

5
4,5

2

1

Collaboration between farmers

5

4,0

3

1

Network

1

Entrepreneurship

1

2

5
4,5

3,5

Available financing

3

2

5
4,5

3,5
3

5 5

Participation and education

4

3

5

3,0

3

3,0

2

1

Quality of life

5

NGO

Land-use rights

5

Inclusive governance

4,0

5
4,5

Yield (products harvested)

4,5

Funder

Equity (women and minorities)

5
4,5

Awareness

5

Business viability

5

Flora and Fauna

Human well-being and community
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Subsidiary outcome 2: indicator scores on practicality
Table 6 shows practicality scores of the different indicators for subsidiary outcome 2. A high score means that the indicator faces little
resource constraints or other practicality issues. It can be seen that practicality scores vary less and are generally higher compared to the
scores for subsidiary outcome 1 (Table 4). Almost all indicators score a rate of 3, 4, or 5 on the assessment criteria, meaning that are rather
practical to monitor. This can be explained by the fact that almost all indicators for subsidiary outcome 2 are social indicators (see Appendix
6), which generally need to be monitored through surveys. Accordingly, monitoring social indicators faces fewer resource constraints or
other practicality issues compared to the monitoring of abiotic or biotic indicators.
Table 6 Indicator scores on practicality for subsidiary outcome 2 (optimize ecological functioning). The higher the score, the better the practicality

INDICATOR SCORES ON PRACTICALITY
Suggested monitoring frequency

Responsiveness to change

Expertise

Time effort and financial resources

5
5

5

5

5

5

5

5
5

5

5

5

5

5
5

5

3

5

5
5

5

5

5
5

5
3
5
5

Involvement

3

4

2

3

3

3

4

5

5

4

Land-use rights

4

2

Equity

3

2

2

Farm history

3

2

2
2

Local culture practices

2

3

3

2

Income from restoration activities

4

2

3
5

Total income

3

2

Jobs

2

1

Yield

Viability

2

Experimentation

5

2

Business

5
5

Replication

4

3
5

5

3
1

2

5
5

Participation (farm)

4

4

5
5

Participation and education

4

5

2

5
3

Inclusive governance

4

1

3

Subsidies

3

2

Profitability (for farmer/business)

3

Business development

3

Collaboration between farmers

3

Network

3

Entrepreneurship

3

2

3

Human rights

5
3

Awareness

5

Available financing

5

Market value

5

Investment (for investor)

5

Human well-being and community
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3. Prioritizing indicators
This section will provide a final prioritization of indicators per goal-theme through
conducting an MCDA (Convertino et al., 2013; Esmail & Geneletti, 2018). For the final
prioritization, the two indicators with the highest aggregated score on relevance will be
selected per goal-theme, which ensures that the prioritization is ‘holistic’. This corresponds
with the second and third step of the three-step FLR approach, in which indicators are
filtered based on assessment criteria and where those outcomes are used to help select
and prioritize indicators. Practicality scores of indicators will be visualized after the
prioritization, in order to analyze how ‘operational’ or ‘practical’ the composed monitoring
framework is. Accordingly, this section explores to what extent prioritizing indicators based
on additive aggregation of relevance scores results in meeting the diverse stakeholder
needs.

The “polderen” approach
Polderen is a typically Dutch habit: involving all stakeholders and looking for consensus.
The approach in this study is inspired on the Dutch polder model, and equally integrates
all key stakeholders in the decision-making process through an MCDA. Table 7 already
shows the final indicator prioritization with this ‘polderen’ approach, which will be further
elaborated upon in this section. Through assigning equal weights to the stakeholder
groups, scores per stakeholder group (the stakeholder aggregated mean) can
transparently be compared to overall aggregated mean, which will also be done later in
this section.
In the end, this objective of this study is to explore and better understand monitoring
pluralism. This will be done through exploring to what extent the diverse stakeholder
needs are met with the ‘polderen’ approach. However, different approaches could be used
instead of equal weights to all stakeholder groups. For example, through experimenting
with adding or excluding specific stakeholders, or prioritizing based on one single
stakeholder group. This will be reflected upon later in this section.
Table 7 Holistic indicator prioritization ‘Polderen’ perspective
Goal-theme

Indicator

Climate change

Mitigation
Adaptation (resilient species)
Native or indicator species

Biodiversity and
ecosystems
Soil
Water
Business
Involvement
Human wellbeing and
community

Biodiversity abundance
Erosion (observed signs)
Soil quality
Improved water-related
land-use management
Maintenance infrastructures
Business development
Yield
Participation and education
Replication
Jobs
Total income
Income from restoration
activities

Impact
level
Abiotic
Biotic
Biotic

Nature of
data
Result
Activity
Result

Already monitored

Biotic
Abiotic
Biotic

Result
Result
Result

Occasionally measured
Occasionally measured
Occasionally measured

Social
Social
Social
Biotic
Social
Social
Social
Social

Activity
Activity
Result
Result
Activity
Result
Result
Result

Systematically measured
Systematically measured
Systematically measured
Systematically measured
Occasionally measured
Occasionally measured
Systematically measured
Systematically measured

Social

Result

Not measured

Systematically measured
Occasionally measured
Not measured
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Indicator prioritization subsidiary outcome 1
Table 8 provides the aggregated indicator scores for the “polderen” approach for
subsidiary outcome 1 (optimize ecological functioning). The bars in red show the prioritized
indicators with the highest and second highest score per goal-theme. Through this ‘holistic’
indicator selection approach, it is ensured that all goal-themes (climate change,
biodiversity & ecosystems, soil, and water) are represented in the monitoring framework.
However, it also means that not necessarily the indicators with the highest relevance score
are prioritized. Table 8 is organized from low to high, and the red bars are not the eight
highest scores, which is a consequence of the holistic indicator selection approach.
Table 8 Aggregated indicator scores for the “Polderen” approach for subsidiary outcome 1 (optimize ecological
functioning), in red the prioritized indicators.

PRIORITIZATION OF INDICATORS 'POLDEREN' APPROACH
SUBSIDIARY OUTCOME 1
0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

5,0

Soil quality
Erosion (observed signs)
Fertilizer
Biodiversity abundance
Maintenance infrastructures
Native or indicator species
Soil cover
Vegetation and canopy cover
Hotspot species of connected habitats
Land management
Habitat connectivity
Erosion (mm soil loss)
Biodiversity supporting structures
Improved water-related land-use management
Natural area at farm
Maintenance natural area
Grazing
Carbon sequestration
Tillage
Soil moisture
Adaptation (resilient species)
Crop diversification
Stream catchment balance
Adaptation (Impact shocks)
Water capture
Irrigation
Erosion (hillslope)
Water quality
Adaptation (fire management)
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Indicator prioritization subsidiary outcome 2
Table 9 provides the aggregated indicator scores for the “polderen” approach for
subsidiary outcome 2 (enable transition to regenerative agriculture). It is remarkable that
the ‘holistic’ indicator selection approach in this case actually results in prioritizing the
indicators with the highest relevance scores. This could mean that the division into goalthemes to ensure holistic monitoring might not be needed for subsidiary outcome 2.
Table 9 Aggregated indicator scores for the “Polderen” approach for subsidiary outcome 2 (enable transition to
regenerative agriculture), in red the prioritized indicators.

PRIORITIZATION OF INDICATORS 'POLDEREN' APPROACH
SUBSIDIARY OUTCOME 2
0,0

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

Replication
Income from restoration activities
Business development
Yield
Participation and education
Jobs
Total income
Profitability (for farmer/business)
Network
Investment (for investor)
Awareness
Entrepreneurship
Market value
Viability
Participation (farm)
Human rights
Local culture practices
Collaboration between farmers
Inclusive governance
Experimentation
Equity
Land-use rights
Quality of life
Subsidies
Available financing
Farm history

Figure 9 shows further characteristics of the prioritized indicators in the ‘polderen”
perspective (subsidiary outcome 1 and 2 together). As can be seen, almost half of the
prioritized indicators are already systematically monitored, the other half is either
occasionally or not measured. Also, slightly less than half of the indicators are of abiotic or
biotic nature, the others are social indicators (Dudley et al., 2018). And most indicators
measure results rather than activities, which indicates that monitoring is likely to provide
insight into longer-term impacts of activities (FAO, WRI, 2019).

Systematically measured
Not measured

Occasionally measured
Abiotic

Biotic

Social

Result

Activity

Figure 9 Further characteristics of indicators prioritized in the ‘polderen” perspective, subsidiary outcome 1 and 2
combined.
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Meeting different stakeholder needs with the ‘polderen’ approach
To what extent are the different stakeholder needs met in this ‘polderen’ approach, and
are certain stakeholder groups favored more than others? It will be explored whether an
equal weight for all stakeholders in the decision-making process could still result in
marginalization of stakeholders. Figure 10 shows how each stakeholder groups scored
compared to the overall aggregated mean (the average relevance of that indicator based
on the scores of all four stakeholder groups).
Relative relevance for stakeholder groups
Figure 10 shows that there are quite some deviations from the overall aggregated mean.
For example, for carbon sequestration, Flora and Fauna and the Funder score higher than
the overall aggregated mean, while the Farmer has a lower score. This pattern is recurring:
the Farmer consistently scores lower than the overall aggregated mean. What
consequences does this have for meeting the diverse stakeholder needs? Although the
‘polderen’ approach is very transparent and includes all stakeholder preferences equally,
it still seems to result in marginalizing one group: the Farmer. The yellow bar scores
consistently lower than the overall aggregated mean. This could happen for example
when other stakeholder groups are more united in their preferences, then their preference
is likely to dominate the final prioritization. Accordingly, equal inclusion of all stakeholders
could still result in marginalized stakeholder groups. Considering normalized scores could
result in different conclusions, which will be explored in the next paragraph.

RELATIVE RELEVANCE FOR STAKEHOLDER GROUPS IN POLDEREN
PERSPECTIVE
Flora and Fauna

Funder

Farmer

NGO

2,5
2
1,5
1
0,5
0
-0,5
-1
-1,5
-2
-2,5

Carbon RELATIVE
AdaptationRELEVANCE
Native or
sequestration
(resilient
indicator
species)
species

BENEFIT
IN POLDEREN
Biodiversity STAKEHOLDERS
Erosion
Soil quality
Improved
Maintenance
abundance (observed signs)
water-related infrastructures
PERSPECTIVE
land-use

Flora and Fauna

Funder

Participation and
education

Replication

Farmer

NGO

management

2,5
2
1,5
1
0,5
0
-0,5
-1
-1,5
-2
-2,5

Business
development

Yield

Jobs

Total income

Income from
restoration
activities

Figure 10 Final indicator prioritization and their relative relevance for stakeholder groups in ’polderen’ approach.
The zero line is the overall aggregated mean.
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Normalized relative relevance for stakeholder groups
Relative relevance scores are different when rates are compared to the stakeholder
aggregated mean instead of the overall aggregated mean. Figure 11 shows these
normalized scores for the prioritized indicators. These scores could be interpreted as the
deviation from the mean assigned score of that specific stakeholder group. For example,
for erosion (observed signs), Figure 11 shows that the Farmer assigned a score that was 2,5
higher than the average assigned score by the Farmer.
Outcomes are very different from Figure 10. The Farmer does not seem to be marginalized
anymore, and almost all prioritized indicators score higher than the average assigned
relevance rate per stakeholder group. Using this method, equal inclusion of stakeholders
does not seem to result in marginalized stakeholder groups.

NORMALIZED RELATIVE RELEVANCE FOR STAKEHOLDER GROUPS
IN POLDEREN PERSPECTIVE
Flora and Fauna

Funder

Farmer

NGO

2,5
2
1,5
1
0,5
0
-0,5
-1
-1,5
-2
-2,5

Carbon RELATIVE
AdaptationRELEVANCE
Native or
sequestration
(resilient
indicator
species)
species

BENEFIT
IN POLDEREN
Biodiversity STAKEHOLDERS
Erosion
Soil quality
Improved
Maintenance
abundance
(observed
signs)
water-related infrastructures
PERSPECTIVE
land-use

Flora and Fauna

Funder

Participation and
education

Replication

Farmer

NGO

management

2,5
2
1,5
1
0,5
0
-0,5
-1
-1,5
-2
-2,5

Business
development

Yield

Jobs

Total income

Income from
restoration
activities

Figure 11 Final indicator prioritization and their normalized relative relevance for stakeholder groups in ’polderen’
approach. The zero line is the stakeholder aggregated mean for every stakeholder group.
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Practicality of the ‘polderen’ approach
Although an analysis of resources constraints for the Altiplano Estepario has not been part
of this study, the practicality of indicators has been investigated to be able to conclude
about the practicality of the composed monitoring framework. This is important, as
practicality aspects determine the likelihood of implementing a monitoring framework in
the longer term. Table 4 and 6 already showed the indicator scores on the assessment
criteria that make up practicality. In addition, Figure 12 shows the aggregated mean
practicality scores of the prioritized indicators plotted against their overall aggregated
mean relevance.
What does Figure 12 tell us? All relevance scores are high (because that is what the
indicators are selected on), but practicality scores vary. Most of the indicators have a low
practicality score, ranging between 1 and 3. Perhaps, the most relevant indicators are not
the most practical to monitor. Or in other words: sound indicators and metrics generally
require resources. If enough resources are available or can be arranged, low practicality
scores might not be an issue. However, stakeholders might have limited resources for
monitoring. For example, if little financial resources are available, this should play a role in
selecting indicators. Therefore, it is strongly recommended to conduct a sound analysis of
a landscape’s resource constraints and to include practicality aspects within the
prioritization process. A follow-up study could conduct such a resource constraints
analysis.

POLDEREN PERSPECTIVE
5
Soil quality

Income from restoration
activities

Replication

Total income
& Participation and education

Erosion (observed signs)

Biodiversity abundance
Yield

Maintenance
infrastructures

Native or indicator species

Jobs &
Business development

4

RELEVANCE

Carbon
sequestration

Improved water-related
land-use management

3
Adaptation
(resilient species)

2
2

3

4

5

PRACTICALITY
Figure 12 Scores of prioritized indicators in the ‘polderen’ scenario on relevance and practicality
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Considerations for alternative approaches
The MCDA conducted in this study considered the information needs of four stakeholder
groups, but what if other stakeholders would have been included or if stakeholders would
have been excluded? This could easily be tested by excluding a stakeholder group from
the analysis. It has been analyzed whether different indicators are prioritized when – in this
case the farmer’s perspective, is excluded from the prioritization. A similar MCDA has been
conducted, and the outcomes are somewhat different (see Appendix 7). Now, ‘vegetation
and canopy cover’, ‘fertilizer’, and ‘soil moisture’ are prioritized for subsidiary outcome 1
instead of ‘native and indicator species’, ‘soil quality’, and ‘maintenance infrastructures’.
The indicator ‘awareness’ is added to subsidiary outcome 2.
It can therefore be concluded that exclusion of the Farmer results in a different
prioritization. More general: when different stakeholder groups are included in the MCDA,
outcomes are likely to be different. Although that is not necessarily a problem, it is
important to transparently communicate about such decisions and to emphasize which
stakeholder group(s) determined the indicator prioritization. And if there is no clear
occasion to exclude groups, it is not recommended to exclude stakeholders from the
analysis, as this decreases transparency and goes along with the risk to marginalize their
needs. Also, the knowledge alone of not meeting certain stakeholder needs is already
valuable information. That could be the occasion to rethink the importance of serving that
specific group or to think about ways to meet their needs differently.
Although several approaches (different stakeholder compositions and assigned weights)
could be used to better understand monitoring pluralism, it is recommended to start the
indicator prioritization process broad through including all key stakeholders. Therefore, the
‘polderen’ approach is a suitable approach to start with if it has been pursued to include
all relevant stakeholder groups. Subsequently, follow-up steps could be based upon the
outcomes of that analysis. Generalized recommendations for follow-ups steps are
therefore complex to compose, as contextualization of findings are key to conclude upon
next steps.

Conclusion
Prioritizing indicators is not easy when the objective is to meet different stakeholder needs
and simultaneously consider practicality aspects. Also, when can it be concluded that
different stakeholder needs are met? Normalized and non-normalized analyses show
different results, and more context seems pivotal to understand all stakeholder needs,
which is a pivotal step to come to a broadly supported framework.
Therefore, the next section will analyze underlying interests and motivations that
determine the relevance of indicators for different stakeholders in more detail.
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4. Diverse monitoring needs explained
This paragraph will zoom in on underlying interests and motivations that determined the
varying scores on relevance for different stakeholder groups. This will be done through
discussing some ‘contested indicators’ that have varying relevance for stakeholder groups.
By doing so, some nuances, contextualization, and considerations that come with indicator
selection will be illustrated, which showcase that some more information about underlying
interests and motivations is essential to gather data for the right purpose. Also, some
general conclusions will be drawn about the four studied key stakeholder groups.

Contested indicators
Carbon sequestration
Let us start with the first indicator of the first goal-theme: carbon sequestration. How could
scores on relevance vary from 1 (Farmer), to 3 (NGO), to 4,3 (Flora and Fauna), to 5 (Funder)?
From a farmer’s perspective, knowing about carbon is “totally not interesting” [C1], unless
there is a carbon payment system [C1, B2]. For NGO’s, it is relevant information to provide
to funders, but not necessarily to show holistic landscape restoration progress. Also, first
you will need to tackle for example erosion problems and water infiltration before an area
is ready for tree planting and carbon sequestration. Accordingly, it depends on how far the
restoration process is whether carbon sequestration is a good indicator [D2]. From the Flora
and Fauna perspective, it is only relevant in combination with which types of vegetation
grow there (Joris). And for the funder, this number is very relevant, because it provides the
possibility to access carbon markets. However, it has been mentioned that carbon farming
needs more definition: “Carbon farming could be just to have a small tractor instead of a big
one, it could be to maintain the cover crop, it could be not to use diesel pumps to irrigate…”
[B3].

Species diversity
Three indicators relate to species diversity: (1) native or indicator species, (2) hotspot
species of connected habitats, and (3) biodiversity abundance. For a Funder and Flora and
Fauna perspective, all are relevant, although for different reasons. For a Funder, it is
important because numbers about increased biodiversity appeal, although this is mainly
about larger mammals such as the Iberian Lynx than about insects [B2]. For the Flora and
Fauna perspective, these indicators are basically the essence. However, native or indicator
species and hotspot species of connected habitats are somewhat more complex, as the
presence of the Iberian Lynx is for example quite difficult to relate to restoration actions.
Presence could be quite random because species have such a large mobility. Therefore,
the selection of the proper species is key [A3]. It is striking that high scores on relevance
for an indicator could be for very different reasons. For a farmer, information about species
diversity is interesting, but in combination with providing information about the relevance
of a species for a farm. For example, why is it important to have certain insects [C1]? From
a NGOs perspective, general biodiversity abundance is most relevant, as their goal is
mainly to improve biodiversity in general, not necessarily particular species [D2].

Erosion
Three indicators relate to erosion: (1) observed signs, (2) millimeter soil loss, and (3)
hillslope. Although all indicators provide information about erosion, their relevance for
stakeholders varies. For example, millimeter soil loss is not very relevant to know for a
farmer. From a farmer’s perspective, it is rather about recognizing erosion through
observed signs in combination with obtaining knowledge about erosion risks and how to
combat it [C1, C2]. From a Funder, Flora and Fauna and NGOs perspective it is important to
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know about erosion because it is a precondition for landscape restoration, although it is
one of the indicators that is not monitored by the NGOs in the Altiplano Estepario [D2].

Water retention
From a Funder perspective, it is very important to know the use of water, as society is
concerned about the drought and climate change [B3]. Knowing whether an investment
results in increased water capture is therefore useful information. From a Flora and Fauna
perspective, this information should be combined with information about tillage and land
management, as those practices impact water capture too [A1]. Soil moisture is also an
indicator for water retention (as well as for soil carbon), but because of the absence of rain
in the Altiplano Estepario, this indicator is less relevant. “You can have a huge pocket for
coins, but if it you don't have money it's useless.” [A1]. In other words: soil potential can be
huge, but if it does not rain, it is not relevant. In that scenario, evaporation would be more
interesting: if it rains, which part of the rain is retained in the soil and which part evaporates
[A1]? That relates to the water balance of a landscape. This again illustrates the pivotal
process of contextualizing indicators: what is the climate you are coping with, and does a
specific metric really provides the information you are looking for?

Jobs and income
Three indicates are related to this topic: (1) Jobs, (2) Total income, and (3) Income from
restoration activities. From a NGOs perspective, it is important to know how many people
are hired in the landscape and whether they have temporary, permanent or ‘family’ jobs
[D1}. However, it also depends on what kind of jobs are created. Ideally, this would be about
jobs in restoration or sustainable businesses [A2]. However, from a farmer’s perspective,
just the number of jobs in general would already be interesting to know, because that says
something about people coming back to the region [C1]. However, for a farmer, it would
also be to interesting to know how much you could benefit economically from restoration
activities, thereby making the indicator ‘income from restoration activities’ particularly
interesting for them [C1].

Business development
Several indicators are related to this theme: (1) business development, (2) profitability, and
(3) viability. The number of businesses developed is very relevant from the NGO’s and
funder’s perspective, although it has been argued whether this should be specifically
about sustainable businesses [D1, D2, B1, B2, B4, B5]. For example, if the total number of
businesses increases, that is good for the attractiveness of the region and therefore for the
health of the communities [B1]. However, if these businesses are not sustainable, they are
not necessarily contributing to restoring the land [A2]. And if they are unsustainable, they
could even harm the landscape [A2]. Profitability and viability are more specific indicators.
However, it has also been mentioned that in the beginning (at least the first 10 years), it is
unlikely to be profitable and viable [D1]. However, for investors they provide important
information about the health of their investment and the likelihood of farmers to pay back
their loan, but they are rather indicators for the longer-term [B4].
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The stakeholders explained
Based on the interviews conducted for this study, some general conclusions can be drawn
to characterize the four stakeholder groups. These conclusions give further meaning to
the diverse stakeholder scores on relevance that were presented in Table 3 and 5.

The Farmer’s perspective explained

Although ‘the Farmer’ might seem uninvolved with low average scores on relevance, the
opposite is the case. However, many of the indicators of the list are not interesting for
farmers if they are not translated into practices on the ground. The # of hectares or a % of
people is no useful information for a farmer without further interpretation of these
numbers. For example, solely the # of hectares planted with resilient species is not useful,
but it would be interesting for farmers to obtain knowledge about species that can better
withstand future climate change. “But that information should be given to the farmer” [C1].
Similarly, tillage practices that are taking place are not useful to know, but it would be
interesting to know which tillage practices are recommended and for what reason.
Without making further sense of monitoring data, this is a missed opportunity: farmers are
always interested in ways to improve their soils and land, because that means you improve
your yield [C1, C2]. “Make the monitoring more a fun thing. Why do farmers think monitoring
is super boring? Because they never get anything out of it” [C1]. It is also suggested to provide
information about other farms that experiment with new practices, as that is a way to share
learnings and it could function as inspiration
However, farmers will not always have time to do the actual monitoring, as that is difficult
when there is a business to run [C2]. Therefore, filling in monitoring forms must be very
easy. Otherwise, priorities are different, and it will be difficult to maintain the momentum
and commitment. Also, it is important to make it interactive, and send reminders. Despite
low scores, feedback is of unprecedented value for farmers: knowing what things mean
and learning about how other people dealt with issues [C1, C2].

The NGO’s perspective explained
Some general conclusions can be drawn about the NGO’s perspective too. The holistic
landscape restoration NGO seems to have a complex and sometimes contested position.
They generally monitor for different purposes, which complicates the prioritization
process. The overarching question is therefore who they represent, and which goal they
serve. An objective could be to show ‘holistic landscape restoration’ progress as accurately
as possible from an ecological perspective, or it could be to support the landscape
practitioners and farmers on the ground with proof of concepts, or to communicate about
landscape restoration to funders or other external parties.
Generally, all apply to a certain degree, thereby significantly complicating the NGO’s
motives in the monitoring process. The NGO’s objective is realizing and scaling up holistic
landscape restoration, and they are the linking pin between all stakeholders. The NGO
itself is one of these stakeholders too, with its own theory of change and objectives. So, do
they want to monitor its progress against their own targets? Or do they want to monitor
ecological restoration in one of its landscapes? These are fundamental decisions that need
to be answered before final prioritization can take place. However, it can be concluded
that the holistic landscape restoration NGO in this study predominantly functions as the
facilitator, which is a diverse and all-encompassing perspective.
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The Flora and Fauna perspective explained
Although this is the only stakeholder group that could not speak for itself, the perspective
can be represented by human stakeholders. The Flora and Fauna perspective is perhaps
the most straightforward perspective, as it aims to measure restoration of ecological
functioning as accurately as possible. However, this does not mean that this perspective
is the least contested. There is a huge challenge in representing ‘the voice of nature’ within
decision-making and to bridge the scientific world and the operational level. “Often,
research and the operational level are two worlds apart usually. Crossing that is essential.
And there’s often conflict between the ‘office ecologists’ and farmers. That’s bad because it’s
a result of a lack of understanding and a lack of communication.” [C2]. Getting rid of this
‘office ecologist’ paradigm is essential to bring the voice of nature into debates and giving
it an equal voice. One of the challenges is therefore to transition the ‘office ecologist’ into
an acknowledged and respected stakeholder, who is included in decision-making
processes.

The Funder’s perspective explained
Funders are pivotal to enable large-scale landscape restoration and generally request
data about their donation or investment. As described in the methods, the Funder in this
research is assumed to be a rather data-driven donor or philanthropist, assuming they are
interested in a wide variety of data (although the more detailed indicators are considered
slightly less relevant). However, many different types of funders exist, which makes it
difficult to generalize ‘the funder’. A funder could be a private donor or philanthropist, or
an investor or loan provider. Both types have very different requests. For an investor or
loan provider, it is important to know whether their investment is ‘healthy’ or whether their
provided loans can be paid back. Therefore, they generally request rather detailed
information that enables to analyze the viability of their investment [B4].
Data requests of donors or philanthropists can also be diverse. A funder could
predominantly be interested in social data about jobs and living conditions of people, but
their focus could also be on ecological aspects. Also, some are really ‘data-driven’ and
would like to receive as many details as possible from a landscape, while others prefer to
receive less and higher-level data. Accordingly, monitoring needs are very different for
different types of donors or philanthropists [B5].
It is therefore strongly recommended to do further research into monitoring needs of
different types of funders, including investors and providers of loans. Ideally not just into
their current monitoring needs, but also into ways of ‘educating’ them about relevant data
to show landscape restoration progress. It cannot be assumed that funders automatically
know which indicators are important. Therefore, there is also a responsibility of the NGO to
communicate a ‘holistic story’, and to educate funders about landscape restoration [B5].
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Discussion
Is the existence of a broadly supported and practical monitoring framework for holistic
landscape restoration a utopian dream? To come closer to answering this question, the
most important theoretical and empirical findings and their potential implications will be
critically discussed. First, the composed hypotheses will be discussed, considering the
empirical findings of this study and additional literature. Second, the findings of this study
will be put in a broader perspective, amongst others through comparing it with related
studies. Lastly, the strengths and limitations of this study will be described.

Reflection on hypotheses
Inherent complexity
I.

Hypothesis 1: Holistic landscape restoration is inherently complex to
conceptualize, resulting in the risk that holistic monitoring frameworks become too
comprehensive and difficult to translate into adaptive management.

This hypothesis relates to the complexity of envisioning and conceptualizing a
multidimensional relationship between people and nature, leading to the risk that holistic
landscape restoration lacks a strong scientific basis which makes clear objectives,
deliverables, monitoring, and evaluation challenging (Mace, 2014). For this, it is useful to
reflect upon the changed relationship between human and nature, visualized and
described by Mace (2014) in Figure 13.

Figure 13 Prevailing views and frames of nature conservation (Mace, 2014)

Figure 13 describes the four dominant frames of the past decades. Although landscape
restoration builds upon ideas from all frames, it fits best within the most recent ‘people
and nature’ frame. This frame stipulates the interconnectedness of people and nature,
combines social and ecological sciences, and focusses on creating resilience and adaptive
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socioecological systems: i.e., landscapes. The advantage of the frame ‘people and nature’
is that it includes societal needs and envisions a multidimensional relationship between
nature and people. Therefore, it connects well to policies and decision-making, which
fosters societal engagement with nature (Mace, 2014).
However, the frame also entails challenges. The main challenge as described by Mace
(2014) is that the multidimensional relationship between human and nature is “difficult to
conceptualize, let alone to measure”. Although the aim is to capture the human-nature
relationship with all its complexity, measuring success of landscape restoration is
challenging when people and nature are considered together. For example, it is assumed
that conserving biodiversity automatically results in improved ecosystem services for
people. However, this is not necessarily the case, as provision of food and clean water
have resulted in immense conversion of wilderness into agricultural land (Cardinale et al.,
2012). Similarly, the commodification of nature through for example finding business cases,
even though their purpose is to restore nature, still comes with the risk to have negative
outcomes for nature (Redford & Adams, 2009).
Key ideas might also have different meanings for human and nature. This will be illustrated
through explaining the concept resiliency. From a societal perspective, innovation and
behavioural change can increase resiliency on a relatively short-term. But these terms
mean something completely different from a nature perspective: resiliency of species and
ecosystems results from restored biophysical processes, which often requires
commitment far beyond the normal time scale for environmental policies (Cretney, 2014;
Hughes et al., 2011; Mace, 2014). These diverse interpretations complicate the
development of an unambiguous and broadly supported monitoring framework with a
strong scientific basis (Mace, 2014).
In addition, the people and nature frame is complex to monitor, as different impacts
expected from landscape restoration all require at least one measurable indicator (Dudley
et al., 2018). Attempts to develop holistic, large-scale metrics often resulted in a multitude
of criteria and measures. For example, the UN Convention on Biological Diversity (CBD)
consists of about 100 indicators, because this framework also addresses the underlying
and indirect causes of biodiversity loss (CBD, 2010). As all these indicators in turn are linked
to complex processes and subject to interaction, contradictory outcomes are likely to arise
from such holistic frameworks. These in turn might give ambiguous recommendations for
adapting restoration policies, management, and practices, thereby overlooking the main
goal of monitoring (Mace, 2014). In this study, the analysis of holistic monitoring frameworks
indeed resulted in a large number of indicators. This is the consequence of monitoring the
pluralism of motivations that underpin landscape restoration: it is about creating resiliency,
restoring nature, improving communities, and explore business cases. Although it is
beneficial to include people’s desires and hopes about the landscape they wish to live in,
there is a risk that its objectives are insufficiently measurable and too complex to evaluate
and translate into adaptive management (Dudley et al., 2018; Mansourian, Dudley &
Vallauri, 2017; McDonald et al., 2016). Nonetheless, it is a challenge that needs to be
accepted rather than ignored to successfully scale-up landscape restoration the
upcoming decades (Mansourian, Dudley & Vallauri, 2017).
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Underlying ecosystem functioning
II.

Hypothesis 2: If holistic monitoring frameworks limit their number of indicators for
practicality purposes, there is a risk to include insufficient biotic and abiotic
indicators to monitor restoration of underlying ecosystem functioning.

This study tested whether prioritization based on the relevance of indicators for key
stakeholder resulted in selecting insufficient biotic and abiotic indicators to monitor
restoration of underlying ecosystem functioning (Dudley et al., 2018; Hughes et al., 2011).
In the conceptual framework, it has been described that successful monitoring schemes
according to the ‘pressure-state-response’ model should include both indicators that
monitor a change in human activities that impact the state of a landscape, and the actual
response of the state of the landscape, the result (Dudley et al., 2018; OECD, 1999; Zhang
et al., 2012). For the prioritized indicators, it has therefore been analyzed whether they
monitor activities or results, and if they are abiotic, biotic, or social. This way, it can be
concluded whether the prioritized indicators enable monitoring of underlying ecosystem
functioning. In the results chapter, it was already concluded that most prioritized indicators
measure at the ‘result’ level and almost half of the indicators are of abiotic or biotic nature.
As the majority measures at the ‘results’ level, the prioritized indicators are likely to provide
insight into longer-term impacts of activities (Dudley et al., 2018; FAO, WRI, 2019). However,
it is still questionable to what extent they will monitor a landscape’s underlying ecosystem
functioning. This is important, as the Altiplano Estepario is severely degraded, and
therefore sound monitoring of restoration of ecosystem functioning is pivotal. To obtain
some more insights into this question, the prioritized indicators that are either biotic or
abiotic will be discussed (Table 11).
Table 10 Prioritized indicators that monitor 'results' and are monitor either biotic or abiotic data
Indicator
Carbon sequestration
Adaptation (# hectares planted
with resilient species)
Survey of native or indicator
species
Survey of biodiversity
abundance
Erosion (observed signs)
Soil quality (soil health)
Yield (products harvested)

Already monitored

Impact level
Abiotic

Nature of data
Result

Biotic

Activity

Occasionally measured

Biotic

Result

Not measured

Biotic
Abiotic
Biotic and
abiotic
Biotic

Result
Result

Occasionally measured
Occasionally measured

Result
Result

Occasionally measured
Systematically measured

Systematically measured

However, discussing the adequacy of prioritized biotic and abiotic indicators needs some
more context. Their adequacy depends on the type of ecosystem, level of landscape
degradation, and restoration objectives (Dudlet et al, 2018). Therefore, it is interesting to
have another look at the restoration goals of the Altiplano Estepario as described in Table
1 in the introduction (Alvelal, 2021; Commonland 2019; Hughes et al., 2011). The current
situation and desired direction of change describe which components of ecosystem
functioning need to be restored. It can be concluded that although most components are
covered with the prioritized indicators (such as erosion, soil biodiversity, soil quality, yield,
flora and fauna biodiversity), some are missing. For example, moisture retention,
sustainable water use, temperature control, pollination, and biological pest control are
mentioned in Table 1, but they are not amongst the prioritized indicators. In addition, most
of the prioritized abiotic and biotic indicators are not systematically monitored either (Table
7, results section).
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Perhaps, equal inclusion of key stakeholders might simply not be in favor of flora and fauna
in the end. In the ‘60s and ‘70s, when the dominant frame was ‘nature for itself’ (figure 13),
conservation success could be measured with well-established metrics, for example
based on change in species richness and abundancy based on the IUCN Red List or the
coverage of protected areas (Butchart et al., 2010; Mace, 2014). Nonetheless, this is no plea
to move back to the frame ‘nature for itself’, as the ‘people and nature’ frame is much more
inclusive and connects better with societal needs and to policies (Mace, 2014). Rather, the
challenge is to include people’s hope and desires without losing sight of the focus on
restoration underlying ecological functioning: ecosystem functioning provides the basic
conditions for human existence, natural goods and services critical to humanity, and
simultaneously generates new sources of growth and business opportunities (Acosta et
al., 2020; EEA, 2015).
So how could the inclusion of indicators that monitor underlying ecosystem functioning
be ensured? The categories that serve as a basis for the prioritization play a pivotal role.
This can be seen in Table 2 in the results section: there is quite a difference in terms of
number of indicators when comparing the 4 Returns categorization, the two subsidiary
outcomes and the seven goal-themes. With the 4 Returns categorization, ‘natural capital’
consists of almost as much indicators as ‘financial capital’, ‘social capital’, and ‘inspiration’
combined. However, when prioritization takes place based on the two subsidiary
outcomes or the seven goal-themes, ecological indicators will be better represented in
absolute terms. It is therefore important to be aware of the consequences of selecting
indicators on the basis of specific categories.
With regard to the objective of monitoring underlying ecosystem functioning, which is
especially important for severely degraded landscapes such as the Altiplano Estepario,
prioritization based on the two subsidiary outcomes or the seven goal-themes is more
likely to fulfill this objective. Nonetheless, the discussion of Table 10 showed that still, there
is a risk to include insufficient or inadequate biotic and abiotic indicators. Holistic
monitoring frameworks indeed seem to face the risk of including insufficient biotic and
abiotic indicators to adequately monitor restoration of underlying ecosystem functioning.
Therefore, it is recommended to better study and systematically monitor a landscape’s
disturbed ecosystem functioning.

Dealing with monitoring pluralism
In the problem statement, it was described that that different stakeholder groups generally
have different information needs, in this study referred to as ‘monitoring pluralism’ (Dudley
et al. 2006; Dudley et al., 2018; Landrau, 2002; Uhde et al., 2015). The following hypothesis
was composed about this topic:
III.

Hypothesis 3: Monitoring pluralism could be dealt with through investigating
underlying interests that determine varying relevance of indicators for key
stakeholders. Otherwise, there is a risk of misunderstanding which complicates the
development of a broadly supported monitoring framework.

The existence of varying information needs (monitoring pluralism) can be confirmed: Table
4 and 6 (results section) showed the varying relevance of indicators for each stakeholder
group, which indeed confirms that they have different information needs. However, it
turned out that sometimes the divergence of needs can be decreased. The normalized
relative relevance analysis showed that mainly the average assigned rate explained the
diverging relevance of indicators. In other words: there might be more fundamental
explanations for the varying relevance scores. Through interviews and exploring the
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underlying interests and motivations of stakeholders, it was discovered that information
needs were not as conflicting as it seemed. Sometimes miscommunication or
misunderstand was rather the problem. Therefore, investigating underlying motivations is
essential to truly understand monitoring pluralism, and to come to a broadly supported
monitoring framework.
Some of the most important issues that need to be dealt with to come to a broadly
supported monitoring framework are visualized in Figure 14 and discussed in Table 11.
Once these barriers are overcome, both the divergence of information needs and the risk
of miscommunicating and misunderstanding are likely to decrease.

Figure 14 Visualization of seven identified main barriers that need to be to overcome to decrease monitoring
pluralism

Table 11 Description of seven identified main barriers that need to be to overcome to decrease monitoring
pluralism
Barrier

1

Explanation

It can be a puzzle to balance all monitoring needs: “Donors want to know something different than
farmers, and we need to connect with all of them. We are now exploring how to balance all these
different requests.” [B2]. Also from the business perspective, it is sometimes unknown what clients
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are demanding in terms of specific indicators of the sustainability of the products [B3]. Accordingly,
clarity on all different monitoring needs is the starting point for developing a monitoring framework.

2

3

4

5

6

7

Expectation management about landscape restoration progress is important, as often expectation
need to be adjusted in slow growing regions. Showing landscape restoration progress in slow
growing regions (such as semi-arid Mediterranean climates) is very different from humid, tropical
regions. For Funders, it is much cheaper to reforest and restore humid territories with a fast-growing
climate such as in South America. Landscapes that deal with desertification cope with low growth
and survival rates, and therefore it could be challenging to maintain interest. However, monitoring
and communicating progress of slow, long-term processes should always be combined with
indicators that satisfy stakeholders in the short-term [B2].
Not all progress can be put in an excel table, numbers need context, both to prevent greenwashing
and to maintain the quality of data. Some indicators that are currently asked suffice for
greenwashing and communicating ‘success’. Although communicating success is important for
marketing and communication, it is important that sound analyses underly these numbers and that
they represent the actual situation [B3]. Also, ideally numbers in the monitoring framework should
have some more context to show the real story, thereby satisfying a wider range of stakeholders
too [B2]. Certain indicators come short to cover actual success and impact on the ground. For
example, ‘inspiration’ is much more than the # of people who participated in workshops. It is
challenging to monitor the movement and energy within landscape [B2]. Similarly, reading
landscape restoration progress from the number of jobs that has been created is too limited.
Indirect jobs could have been created, maybe just outside the defined landscape boundaries, but
perhaps those are inspired by the landscape activities.
Monitoring outcomes are insufficiently translated into practices on the ground, and monitoring
could be made both easier and more fun. Monitoring and making sense of data does not always
have the highest priority, and the relevance of indicators could be assigned lower values when a
stakeholders’ priority is elsewhere. “The trouble is that farmers don’t really maintain a monitoring
regime when you have all these other things going on as well. You need to make a livelihood.” [C2]. And
as long as there is no compensation or clear monitoring purpose, it is difficult to maintain monitoring.
Also, if a farmer or landscape practitioner would have to do the monitoring himself, it needs to be
as easy and interesting as possible” “It needs to be straightforward and structured, and you need to
remind them. You could not expect that they just do it, organize something that stimulates the actual
taking of information.”[C2]. Monitoring questions could be linked to local circumstances: send an
update when it is raining and ask about water capture structures, and simultaneously provide
information about alternatives. This way, valuable monitoring data is gathered, but the farmers or
landscape practitioners also benefit, learn, or get inspired. “Knowing what things mean and learning
about how other people dealt with issues is so important.” [C1, C2].
For some indicators, people are required that are trained in monitoring. For example, visual soil
assessment might look easy on paper, but it is not so easy to conduct. More than that, it could be a
risk for the reliability of a monitoring scheme to let people monitor that might lack the required
skillset. Partnering up with universities might be a good option [C2]. An additional benefit is that it
results in less time that a landscape practitioner would need to invest in monitoring. However, it
remains essential to distinguish between monitoring and long-term scientific research. In the end,
monitoring needs to produce sufficient information to steer (adaptive) decision-making and
restoration actions, but it does not need to be an in-depth research study (Bubb et al., 2017; Hughes
et al., 2011).
Research and the operational level are generally two worlds apart and there is often friction
between the ‘office ecologists’ and farmers. That is a problem, because it is often the result of
misunderstanding and miscommunication. Farmers often feel that they are asked to do certain
things because of the environment and biodiversity, and that those requests imply a decrease in
earnings and yield. It is essential to cross these worlds and to overcome the current paradigm of
being either an environmentalist or a farmer, because monitoring data benefits all stakeholders [C2].
It is recommended to shift the focus from restoring a specific system to improving livelihoods in
order to foster integration of landscape practitioners and farmers in the monitoring process. It is
therefore discouraged to emphasize the restoration of a specific ecosystem for two reasons. First,
landscape restoration is to a certain extent open-ended, and it is unlikely that the exact same
system can be restored as circumstances have changed and will change continuously. Second,
such a focus is likely to appeal less to farmers, as there is a risk to exclude the human interest with
this approach. Therefore, a shift from focusing on specific components to creating a healthy
ecosystem with improved livelihoods will foster broad inclusion of stakeholders in the monitoring
process [C2].
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Findings in a broader perspective
Having reflected upon the hypotheses, it is interesting to put the ‘monitoring challenge’ in
a somewhat broader perspective through comparing it with other challenges related to
landscape restoration. Also, this study will be compared with the FLR three-step approach
that also aims to select and prioritize indicators based on certain assessment criteria.

Monitoring versus other challenges of landscape restoration
Although progress can be seen in several areas of landscape restoration, for example an
increasing number of landscape restoration projects, the adoption of ambitious objectives
by several global and multilateral agreements and initiatives, a supportive political
environment and increased sustainable financing, many challenges and barriers still exist
to successfully restore landscapes (Mansourian, Dudley & Vallauri, 2017; Sewell, Van de
Esch & L Löwenhardt, 2020). Mansourian, Dudley and Vallauri described five challenges
(Table 12) that are suggested to put a particularly strong emphasis on the next decade
(Mansourian, Dudley & Vallauri, 2017). Their fifth key area overlaps with this study and
describes the need for improved methods to measure landscape restoration progress,
learn from practices, and translate learnings into practices on the ground (Mansourian,
Dudley & Vallauri, 2017; Reed et al. 2016). Next, the monitoring challenge will be reflected
upon in a broader perspective through a comparison with the other four key areas of
attention.
Table 12 Key areas concerning landscape restoration for the next decade (Adopted from Mansourian, Dudley &
Vallauri, 2017)

Challenges
1. Implementing FLR at scale and in an interdisciplinary fashion
2. Improving governance
3. Ensuring an increase in both forest cover and forest quality
4. Promoting the role of restoration in climate change responses
5. Improving methodologies for measuring progress of (holistic) landscape restoration (long term
impacts of FLR)

The first key area describes the need of working together in multi-disciplinary teams, and
to better involve local and regional institutions (Mansourian, Dudley & Vallauri, 2017). This
challenge relates to the findings of this study as it relates to the need to better integrate
research and practice, and better communicate about local opportunities that could
support landscape practitioners [C1, C2].
The second key area describes the need for better understanding of the governance
environment of restoration and challenges such as land tenure and stakeholder
participation (Mansourian, Dudley & Vallauri, 2017). These topics also emerged in holistic
landscape restoration monitoring frameworks but did not appear to be an urgent topic in
the case study (FAO WRI, 2019; Ferwerda, 2015), Probably, this might be a more urgent
challenge in less developed and democratic landscapes [D1].
The third key area is about ensuring an increase in both forest cover and forest quality. In
other words: it is not just about planting trees, but about forest and landscape quality.
Therefore, reforestation should be accompanied with improved overall landscape
planning for both human and nature (Mansourian, Dudley & Vallauri, 2017). This has also
been mentioned in the case study, as interviewees emphasized that landscape restoration
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is much more than just planting trees, although funders might sometimes be unaware of
this [D1, D2, A1, A2, A3, B1, B2].
The fourth key area is about promoting the role of restoration as an effective response to
climate change through for example carbon sequestration and enhanced ecosystem
services (Mansourian, Dudley & Vallauri, 2017). Recognition of the role of landscape
restoration for maximizing climate resiliency could also provide additional benefits for key
stakeholders, which has also been mentioned in this case study [B2, B3, D2]. Although
carbon markets are still emerging, they might become very interesting for local
stakeholders, and could catalyze landscape restoration through creating a business case
from landscape restoration (Mansourian, Dudley & Vallauri, 2017). However, they require
better monitoring systems to accurately measure carbon sequestration [B1, B2, B3, D1].
It can be concluded that all five challenges are to a certain extent related, and it is
therefore important to deal with these challenges in an integrated manner. Monitoring
could even play a central role, as monitoring progress is important for all key areas:
learning and sharing information is key for further catalyzing and scaling up of landscape
restoration.

Comparison with similar approach: WRI’s ‘Road to Restoration’
WRI’s ‘Road to restoration - A Guide to Identifying Priorities and Indicators for Monitoring
Forest and Landscape Restoration’ guide has a very similar objective as this study (FAO
WRI, 2019). The FLR three-step approach that is introduced in WRI’s guide has been an
inspiration for this study, although some remarkable differences exist which will be
reflected upon. Most importantly: WRI’s approach excludes the assessment criterion that
has been the focal point of this study: the relevance of indicators for key stakeholder
groups. WRI does emphasize the importance of engaging different stakeholder groups,
but this is not explicitly considered in their three-step approach (FAO, WRI, 2019). Although
it is mentioned that different perspectives can be used for setting up a monitoring scheme
(for example through focusing on specific restoration goals, biophysical & socio-economic
factors, ecosystems goods % services, or UN conventions), the possibility to focus on
diverse stakeholder needs is not mentioned. Also, WRI uses slightly different assessment
criteria to filter and select indicators and categorizes them into ‘resources’ (ease of data
collection, affordability, availability of data, and quality of data) and ‘considerations’ (time
taken to show effects, comprehensiveness, sensitivity to restoration interventions, ease of
disaggregation, and ethics of data collection). Within the case studies presented in WRI’s
guide, only some of these assessment criteria are used, and considerations or trade-offs
within the selection and prioritization process are not described. It would have been
interesting if recommendations would have been provided about when to use which
assessment criteria.
However, one of the case studies presented in WRI’s guide did include
‘relevance/effectiveness’ as assessment criterion, which could also be rated on a five-point
Likert scale (1–least relevant; 5–most relevant). This was a case of the Kenya Water Towers
Agency (KWTA, 2015). However, these scores are not assigned per stakeholder group but
by a technical working group (FAO WRI, 2019). This working group is described as an
inclusive working group, that collaborated in selecting indicators and defining weights to
criteria for assessing indicators. This case for Kenya Water Towers is the only example that
seems to account for ‘monitoring pluralism’ in a certain extent through setting up an
inclusive working group with the objective to monitor across various sectors and
stakeholders (KWTA, 2015).
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Also, recently the AURORA (Assessment, Understanding and Reporting Of Restoration
Actions) tool has been launched, which is based on the approach of WRI’s approach. The
tool aims to “help stakeholders develop a monitoring system tailored to their needs by
identifying indicators and metrics to monitor progress toward their set goals”. This tool can
be compared with the stepwise approach and the multi-criteria decision matrix used in
this study. However, the most notable differences are that (1) the AURORA tool does not
provide the assessment criterion ‘relevance for stakeholders’, (2) there is no option to add
customized assessment criteria, and (3) the different assessment criteria cannot be
assigned different weights. Accordingly, the AURORA tool and the MCDA matrix both have
different advantages. The AURORA tool is easier to fill in as it is a more stepwise and predefined approach, and it is visually attractive. The advantage of the rather simple MCDA
matrix in this study is that it could be better contextualized and tailored to specific needs
through assigning weights to assessment criteria or stakeholders, and it is possible to
consider different stakeholder needs separately. This way, also non-human stakeholders
can be included in the decision-making process, which brings us to a reflection on Latour’s
‘The Parliament of Things’.

Comparison with related philosophy: Latour and the ‘The Parliament of
Things’
This study explored the inclusion of non-human stakeholders into the decision-making
process for selecting and prioritizing indicators. One occasion is that the non-human
perspective (the voice of nature) is most likely to advocate for monitoring restoration of
underlying ecosystem functioning, which is pivotal in order to restore severely degraded
landscapes in the long-term. A more fundamental reason is the consideration of the
intrinsic value of non-human nature and the importance of listening to ‘things’, especially
in the ‘Anthropocene’ era (Kortetmäki, Heikkinen & Jokinen, 2022; Simons, 2017; Latour,
2022). The Anthropocene refers to a proposed new era that started with the significant
impact of human activity on the planet (Crutzen, 2016). Latour argues for the necessity of
a ‘Parliament of Things’ in the Anthropocene, where 'things’ can speak in their own name
and where human and non-human stakeholders are adequately represented (Latour,
2022). Latour considers such a form of democracy indispensable in an age of climate
change, ecosystem degradation and biodiversity decline (Simons, 2017).
Inspired on Latour’s philosophy, this study included a non-human stakeholder in the
analysis: ‘Flora and Fauna’. Unfortunately, the challenge to accurately represent this
perspective remains, as only human intermediaries can represent the voice of nature
(Kortetmäki, Heikkinen & Jokinen, 2022). Attempts to define nature’s interests have been
scarce since the definition by Starik in 1995: “The continuation of evolution, the preservation
of species, habitats, and systems, and humane treatment of individual nonhuman living
entities” (Starik, 1995). This definition is still quite general and needs further consideration,
especially because the interest of nature is context-dependent and continuously subject
to transformation, just like human interests (Kortetmäki, Heikkinen & Jokinen, 2022; Mcvea
& Freeman, 2005).
Instead of assigning nature a stakeholder status, nature could also be regarded as a
‘shared concern among human stakeholders’ (Kortetmäki, Heikkinen & Jokinen, 2022;
Schaltegger et al., 2019). However, the outcomes of this study showed that the relevance
of indicators for Flora and Fauna – as far as it was possible to accurately represent their
perspective, were different from other stakeholder groups. This raises the question
whether the voice of nature will be sufficiently represented when it is solely included as a
‘shared concern’ among all stakeholders. In fact, is ‘the voice of nature’ as stakeholder not
similar to approaching ‘society’ as a stakeholder in its whole, thereby leaving out all
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different types of respectively non-human and human stakeholders? Do Hoopoes, Holm
oaks and Sandgrouses all have the same interest? Probably not. Further defining different
types of non-human stakeholders into for example species and communities might
therefore better represent ‘the voice of nature’. Since the objective of a stakeholder
analysis is to identify and balance all stakeholder needs, the challenge is to do the same
for non-human stakeholders (Kortetmäki, Heikkinen & Jokinen, 2022; Mcvea & Freeman,
2005).

Scientific and societal contribution
This study delivered a scientific contribution, as it developed and tested a transparent
approach to select and prioritized indicators based on a largely unexplored assessment
criterion: relevance of indicators for key stakeholders. This is also its societal contribution,
as this prevents the risk of excluding and marginalizing stakeholders in the monitoring
process.

Methodological limitations
The most important consequences or limitations of the applied method will be discussed
in this section. First, it is important to be aware of the decisive role of the selected
assessment criteria and involved stakeholders. Even though assessment criteria have
been selected based on elaborate literature review, they still involve a certain subjectivity.
The same goes for the selection and representativeness of stakeholders. Although it has
been pursued to select interviewees that were representative for that stakeholder group,
ideally more stakeholders would have been included in the analysis. Perhaps most
important to mention is the exclusion of the public sector as stakeholder group. The public
sector has not been included due to limited time and resources. However, it could be
interesting to further explore their information needs, as governments generally also
requests monitoring data to determine grants or subsidies. In addition to local, regional,
and national governments, it would be interesting to explore data requires at the EU level
related to common agricultural policy (CAP) subsidies and eco-schemes [A2].
Another limitation is the potential overlap between the assessment criteria responsiveness
to change and the suggested monitoring frequency. Some examples from this study will
be provided to illustrate this. For example, ‘habitat connectivity’ is not responsive to
change, but also does not need to be monitored frequent. The indicator ‘stream catchment
balance’ on the other hand is not responsive to change but does require a high monitoring
frequency. ‘Vegetation and canopy cover’ however is quite responsive to change, but it is
still suggested to monitoring this indicator frequently. From these examples, it can be
concluded that although there could be overlap between these assessment criteria, they
do have different meanings. Therefore, both have been considered in this study. However,
it could also be debated whether a low monitoring frequency is most positive, as higher
monitoring frequencies generally lead to better data (FAO WRI, 2019). Nonetheless, this
study mainly considered practicality aspects and therefore assigned a high score to low
monitoring frequency.
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Conclusion
The relation between human and nature has changed a lot over the last decades. It slowly
transitioned from a focus on nature for itself, underpinned by the ecological sciences, to a
focus on people and nature, backed up by interdisciplinary studies. The latter also refers
to holistic landscape restoration, which envisions a multi-dimensional relationship
between human and nature. This framing is indispensable to strengthen and restore the
distorted relation between human and nature, and essential for communities that are more
depended on nature. However, this transition also implies some serious challenges. The
main question of this study was “In which ways does monitoring pluralism affect the
development of a broadly supported and practical monitoring framework for holistic
landscape restoration, and through which approaches can this pluralism be accounted for?”
It can be concluded that monitoring pluralism exists, although it is hardly accounted for or
considered in existing monitoring frameworks for holistic landscape restoration. More
specifically, this study point towards the importance of two findings (A) to account for
monitoring pluralism through considering all stakeholder needs and (B) to maintain the
feasibility and long-term implementation of monitoring.
Point A turned out to be important, because with current holistic landscape restoration
monitoring frameworks and the prioritization of this study, stakeholder needs are not
equally met. This is worrying, as apparently, current holistic monitoring frameworks are not
designed as such to meet the needs of all key stakeholders. This is unfortunate, as it often
seemed to be the result of a miscommunication. Or even worse: because of the lack of
communication. For example, this study showed that most metrics were not useful for
farmers the way they are currently formulated, but with some further translation, they
could be very relevant for farmers too. Mapping involved stakeholders and their
information needs is therefore an essential first step to develop a broadly supported
monitoring framework. Especially because success of monitoring heavily depends on
support from key stakeholder groups. Point B turned out to be important, as the prioritized
indicators in this study were not the most practical to monitor, which is a problem in case
stakeholders are limited by their resources. Therefore, once monitoring pluralism is
transparently accounted for, prioritized indicators should be analysed on their practicality
to ensure the long-term maintenance of monitoring frameworks. In case an indicator is
very relevant to monitor but requires many resources, it is recommended (for funders and
NGOs) to pursue to overcome these resource constraints. Otherwise, resource constraints
might result in monitoring suboptimal indicators that provide insufficient information about
landscape restoration progress.
It is surely suggested to think twice about the selection and prioritization of indicators.
Although it is perhaps not feasible to equally support and include all stakeholders, it is
recommended to actively think about which stakeholders need to be served, including
non-human stakeholders. Also, when a stakeholder is excluded or a new actor is included,
prioritization of indicators is likely to be different. That is not necessarily a problem, but it
is important to transparently communicate about such decisions. And without a clear
occasion, it is not recommended to exclude stakeholders from the analysis as that
decreases transparency and goes along with the risk to further marginalize their needs.
Also, the knowledge alone of not meeting certain stakeholder needs is already valuable
information. It could be the occasion to rethink the importance of serving that stakeholder
or to think about ways to meet their needs differently. And sometimes, the solution is easier
than one might think, and only further translation of monitoring data is needed to meet all
needs. Or more importantly: to optimally make use of all the learning opportunities that
monitoring could provide and to successfully scale up holistic landscape restoration.
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Recommendations further research
Based on the findings of this study, several recommendations for further research are
provided:
•
•
•

•
•

•

Explore the information needs of public sector stakeholders (local, regional, national,
and EU actors), and include them in the selection and prioritization process.
Further explore information needs from different types of funders and distinguish
among others between donors, philanthropists, investors, banks, and loan providers.
Explore the development of an application or tool that makes monitoring for landscape
practitioners and farmers easier and enables two-way communication and knowledge
sharing. Such an application could have potential to make monitoring both easier, more
fun, and more information. It could link collection of monitoring data to providing
related information and recommendations that could inspire landscape practitioners
and farmers.
Investigate political, societal, or empirical consensus on prioritizing certain criteria in
the Altiplano Estepario territory and apply public/expert opinion-based weighting to
further contextualize the MCDA.
Explore advantages and disadvantages of prioritization of indicators through
discussion groups and jointly prioritizing instead of determining the relevance for each
stakeholder group separately. This corresponds with the approach applied in WRI’s
case of the Kenya Water Towers Agency (FAO WRI, 2019; KWTA, 2015). Perhaps, such
a joint prioritization process could also have potential to account for monitoring
pluralism.
Discuss the final prioritization of this study with all relevant stakeholders. The final
prioritization still needs to be further developed and agreed upon by all involved
stakeholders. Aspects that still need to be determined are the actual monitoring
frequency, the scale to which all indicators refer, specific information provided by each
indicator, and how this information will be used for adaptive management. In other
words: define an actionable monitoring framework.
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Appendices
Appendix 1: example of monitoring scheme open-ended
approach
Table 13 Monitoring activities associated with the two subsidiary outcomes of open-ended restoration. Example
for the Wicken Fen Vision, UK (Adopted from Hughes et al., 2011)
Assessment
criterium

Monitoring activities

Subsidiary
outcome 1:
Development
of dynamic
habitat mosaic

Production of maps of vegetation
assemblages using FCIR aerial
photomosaic taken in 2007. Next aerial
survey 2012
o Object-based’ analysis combined
with supervised classification
o Image segmentation technique
Design of indices to describe mosaic
change:
o Pixel turnover rates
o Fragmentation
o Edge to centre ratios

Subsidiary
outcome 2:
Improved
provision of
ecosystem
services (ESS)

Expected changes relative to starting point
(impacts or
benefits)
Novel wetland and drier habitat types
associated with different edaphic conditions
and past land use histories

Movement of vegetation assemblages but
also changes in composition of vegetation

Survey of fixed vegetation quadrats (2m
x 2m) at 5-yearly intervals

Novel wetland and drier habitat types
associated with different edaphic conditions
and past land use
histories.

•

•

•
•
•
•

•

•

Automated measurement of
carbon flux
Automated continuous monitoring
of water tables
Annual Monitoring of species
indicative of water
quality, e.g. aquatic macrophytes
Annual measurement of nontimber natural products, e.g.
Cladium mariscus used for
thatching rooves of houses
Monitoring of various recreational
uses, e.g. number of angling
licences, dog-walkers, other
visitors, engagement with
conservation activities
Annual monitoring of species
arrivals and departures over time

•

Increased carbon conservation and
capture
Increased ground water recharge

•

Improved water quality

•

No change as currently confined to
NNR

•

Increased opportunities for recreational
and aesthetic activities

•

Changing species diversity
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Appendix 2: Interviewed stakeholder groups
Table 14 Interviewed stakeholder groups

Stakeholder group

Interviewee (referred
to in text as)

Flora and Fauna

A1

“The voice of nature”

A2

Represented through
researchers

A3

The Funder

B1

“The business side”

B2
B3
B4
B5

The Farmer
“The landscape
restoration
practitioner”

C1
C2

The NGO

D1

“The holistic landscape
restoration advocate”

D2

Description
Researcher involved with monitoring landscape
restoration
Researcher involved with monitoring landscape
restoration
Alvelal employee (ecologist) that provided input
about the indicators about species diversity
Alvelal employee involved with fundraising.
Presents project results to donors.
Alvelal employee involved with finance and
budget
Businessman in the Alvelal region involved with
selling regenerative products and meeting the
requirements set by the customer
Landscape finance specialist at Commonland
Donor relationship expert and Fundraising at
Commonland
Regenerative farmer with monitoring background
Permaculture farmer and lecturer, volunteering
and working at regenerative farms. Holds PhD in
Insect Ecology. Has extensive experience in
garden and agricultural systems. Lived and
worked at the Ecosystem Restoration Camp.
Alvelal employee involved with monitoring holistic
landscape restoration
Commonland employee involved with monitoring
holistic landscape restoration
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Appendix 3: Suggested indicators subsidiary outcome 1
Table 15 Suggested indicators subsidiary outcome 1
Subsidiary outcome 1: Optimise ecological functioning and create a green biodiversity corridor
Goal-theme

Sub-theme

Indicator

Climate
Change

Mitigation

Biomass and carbon sequestration

Adaptation (Impact
shocks)

Impact of shocks and stresses

Adaptation (fire
management)
Adaptation (resilient
species)
Biodiversity
and
ecosystems

Vegetation and canopy
cover
Native or indicator
species
Hotspot species of
connected habitats

Adapted fire management regimes and
strategies to address more frequent and
intense wildfires
Planting of species that are more likely to
survive future climate conditions
Number of hectares where vegetation
and canopy cover have increased
(vegetation regeneration and succession)
Presence of 'environmental indicator
species' or 'native hotspot species'
previously confined to the Alvelal region
Presence of 'hotspot species' that have
bridged a landscape 'gap' at regional
scale

Biodiversity abundance

Species diversity / community
composition

Habitat connectivity

Natural ecosystem connectivity

Maintenance natural
area

Conservation measures such as thinning,
pruning or planting at natural area at farm
% hectares with active biodiversity
measures in the landscape (conservation
measures such passive regeneration,
hedges, islands of biodiversity, aromatics,
beehives)

Biodiversity supporting
structures
Natural area at farm

% natural zone at farm

Dominant metric

Reference

# of tonnes C or aboveground biomass stock per
hectare
% of people experiencing food shortage, heat
stress, water nuisance

CL MEL framework /
Landscale / FLR
FLR

Existence of adapted fire management regismes
and stratgies

Oakes et al., 2022

# of hectares planted with species capable to
survive future climate conditions

Oakes et al., 2022

# of hectares through survey of vegetation layer

CL MEL Framework /
Open-ended approach

Survey that might locate 'native hotspot species'
or 'environmental indicator species' that were
previously confined to the Alvelal region
Survey that might locate 'hotspot species' that
have bridged a landscape 'gap' at regional scale,
e.g. butterflies
Survey of species diversity and abundance of
'landscape species' (annual counts of abundance
of flora and fauna)
Mean nearest distance between habitat patches
and # of habitat patches
> 3 measures, 2 measures, 1 measure, or 0
measures

Open-ended approach
/ FLR
Open-ended approach
Open-ended approach
FLR / Landscale
Memoria Anual Alvelal

% of area (ha) with biodiversity supporting
structures

CL MEL framework /
Memoria Anual Alvelal

>50% is natural area, 25-50%, 10-20%, 1-10%, or no
natural area at farm

Memoria Anual Alvelal
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Soil

Grazing

Sustainable grazing management
(rotational/holistic management)

Erosion (mm soil loss)

Erosion level

Erosion (observed signs)
Erosion (hillslope)

Soil erosion risk
Hillslope
Number of hectares with active soil/land
improvement measures

Land management

Water

% territory with sustainable grazing management
(rotational grazing)
mm soil loss or deposition (tonne/ha) (method:
analysis of erosion pins) **
# observed erosion signs at farms
% of crops/agriculture on a hillslope
# of hectares

Open-ended approach
*
Thesis Raquel
Memoria Anual Alvelal
CL MEL framework /
Landscale / FLR
FLR / Memoria Anual
Alvelal
Memoria Anual Alvelal

Soil quality

Soil health

Tillage

Reduced tillage

Fertilizer

Alternative pesticides and fertilizer

Green cover

Green cover over the year (farm)

Crop diversification
Improved water-related
land-use management
Water quantity (stream
catchment balance)
Water quantity (soil
moisture)

Crop diversification

% organic matter in soils, faunal density and
richness, survey of soil structure, pH
# tillage per year through surveys
Survey on type of pesticide or fertilizer applied
with or without advice
# months per year of green cover (3-6 months, 69 months, 9-12 months, 12 months) - and which
months
Number of different crops cultivated

Use of water conservation practices

# of hectares with water improvement measures

CL MEL framework
FLR / Open-ended
approach

Water quality

Sediment in water / water turbidity levels

Water capture

Improvement of water retention

Irrigation

Sustainable irrigation

Maintenance

Maintenance agricultural infrastructure
(terraces, ponds, gullies, etc.)

Measurement of streamflow & baseflow
(hydrograph), water table, ditch levels
Measurement of hydrological variables: soil
moisture and soil matric potential
Sediment level in reservoir (FLR) or Analysis water
turbidity level (*)
# of ponds, swales (hydric corrections)
Water harvesting through cistern, rain
catchments, etc.), punctual water
supplementation, irrigation ditch, or through a
well (> or < than 7000 m3/year)
# infrastructures (well) maintained per farm: >3, 3,
2 or 1 infrastructure maintained

Water balance (stream catchment)
Soil moisture

Memoria Anual Alvelal
Memoria Anual Alvelal
Memoria Anual Alvelal

FLR / Open-ended
approach

Memoria Anual Alvelal
Memoria Anual Alvelal

* https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0006/255156/fact-sheet-3-monitoring-erosion.pdf
** alternative metric: mm soil loss or deposition (tonne/ha) (through plots -random soil erosion experiments such as small-size runoff plot tests, runoff plot erosion tests,
field-size erosion tests (*))
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Appendix 4: Suggested indicators subsidiary outcome 2
Table 16 Suggested indicators subsidiary outcome 2
Subsidiary outcome 2: Enable farmers to transition to regenerative agriculture
Goal-theme
Businesses
= FINANCIAL
CAPITAL

Sub-theme

Indicator

Dominant metric

Reference

Entrepreneurship

Entrepreneurship (people whose
entrepreneurial and professional skills
have been improved)

# of participants in entrepreneurial and skills
training events

CL MEL framework

Network

Connected network partners

Collaboration between
farmers
Business development
Profitability (for
farmer/business)

Businesses with positive cash flow
generated for the restorative business

CL MEL framework /
Memoria Anual Alvelal
Memoria Anual Alvelal

# of businesses developed

CL MEL framework

# of businesses with positive cashflow (CL MEL)
or net margin: >75%, 50-75%, 25-50%, 0-25%, <0%
(Alvelal)

CL MEL framework /
Memoria Anual Alvelal

# of businesses where IRR for investors is met

CL MEL framework

Producer's share of final price
% accessing financial services
% income from subsidies: <25%, 25-50%, or >50%
% of businesses that are viable: >50%, 36-50%, 2235%, <22%
Volume (m3 or kg?) of products harvested per
year in agricultural, agroforestry, and tree
production systems

FLR
FLR
Memoria Anual Alvelal

Market value
Available financing
Subsidies

Businesses where IRR for investors is
met
Access to markets
Access to financial services
% income from subsidies

Viability

Business viability

Yield

Products harvested

Awareness

Awareness of ongoing landscape
restoration practices

# of people exposed/made aware through onand offline interactions

CL MEL framework

Inclusive governance

Stakeholder inclusion in land-use policy,
planning, and management

# stakeholders participated in participatory
planning events

Landscale

Investment (for investor)

Involvement
= INSPIRATION
CAPITAL

Collaboration of farmers with banks,
through barter, or other provision of
services
Businesses developed within the
landscape)

# of network partners, e.g. universities,
community centres, business schools,
government, stakeholder groups, etc.
Collaborations with: associations/banks, barter
(manure, bees, cattle), provision of services,
other: ...

Memoria Anual Alvelal
FLR / Landscale
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Human wellbeing and
community
= SOCIAL
CAPITAL;

# of people engaged during workshops,
festivals, volunteer work, agrocafés , visits to
regenerative farms (CL MEL), # of events joined
per famer or % engaging in restoration activities
(FLR) , # stakeholders participated in
participatory planning events
Usage of you farm for events: >2 times, 2 times, 1
time, never
# of new initiatives, related businesses, or pilot
projects created outside or inside the target
landscape
# experiments conducted per farm: >2
experiments/tests, 2, 1 or never experimented
# of direct and indirect jobs supported (CL MEL),
OR type of jobs: permanent jobs, temporary jobs,
family workers

CL MEL framework /
Landscape plan/
Memoria Anual Alvelal
/ FLR

Participation and
education

Participation in events related to
landscape restoration and education on
regenerative practices

Participation (farm)

Usage of farm for
events/demonstrations

Replication

Replication: (in)directly related projects
using landscape restoration practices

Experimentation

Experiments at farms

Jobs

Employment/jobs supported by
landscape restoration practices

Total income

Farmer income

% increased farmer income

CL MEL framework /
Landscale

Income from restoration
activities

Economic benefits from restoration

% income from restoration related activities

FLR

Survey to determine perceived equality and
equity of women, indigenous people and other
marginalized groups
Area of cultural/sacred land protected (#ha)

Land-use rights

Women's rights, indigenous peoples'
rights and other marginalized groups'
rights
Sacred land or cultural site protection
Farm belonging to the same family for
generations
Restoration benefits for women &
minorities
Land and natural resource tenure

Quality of life

Perceived quality of life

Human rights
Local culture practices
Farm history
Equity

Memoria Anual Alvelal
CL MEL framework
Memoria Anual Alvelal
CL MEL framework /
Memoria Anual Alvelal

Landcale
FLR

Yes or No

Memoria Anual Alvelal

Yield of non-timber forest products

FLR

% with perceived land tenure security
Quality of life on Likert scale 1-5 (very bad till
very good)

FLR / Landscale
Memoria Anual Alvelal
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Appendix 5: Assessment criteria to operationalize
relevance and practicality of indicators
Table 17 Assessment criteria including the key question asked in the interviews

Basic characteristics
Relevance

Assessment
criterium
Impact level

Key question

Nature of data

What is the nature of the data?

Relevance

How relevant is this data for key
stakeholders?
How much financial resources and/or
time is required for monitoring and
analyzing indicator trends?
How specific are the tools or
knowledge required for monitoring?
What is the suggested monitoring
frequency for this indicator?

Measuring activities or impact?

Affordability and
time effort
Expertise
Practicality

Suggested
Monitoring
frequency
Responsiveness to
change

How responsive to change is an
indicator?

Table 18 Assessment criteria for 'relevance' and ‘practicality’ including answers options (assessment criteria number 3, 4,
5,6, and 7 on Likert scale)

Assessment criteria
Basic characteristics
1

Impact level

Activities

Impact

2

Nature of data

Abiotic

Biotic

Social

Relevance and practicality
1
3

Relevance of an indicator

Not relevant

4

Affordability and time effort

5

Expertise

6

Suggested monitoring
frequency

Very much
to much
Specific to
very specific
Continuously

7

Responsiveness to change

8

Already monitored

After >5
years

2
Slightly
relevant

3
Moderately
Relevant
Some

4

5

Relevant

Very relevant

General
Seasonally
or every
half year

Yearly or 2yearly

4-yearly

After 2-5
years

Little to not
much
Very general
to not specific
>5-yearly (or:
never, exists
or doesn’t)
After 1 year or
Immediately
(activity
indicator)

Basic characteristic: specific information Altiplano Estepario
Not
measured

(sometimes)
measured

Systematically
measured
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Appendix 6: Indicator scores on basic characteristics
Climate
Change

Biodiversity
and
Ecosystems

Soil

Water

Business

Involvement

Human
well-being
and
community

Sub-theme

Nature of
data*

Impact
level

Already monitored

Mitigation

Abiotic

Result

Systematically measured

Adaptation (Impact shocks)
Adaptation (fire management)
Adaptation (resilient species)
Vegetation and canopy cover
Native or indicator species
Hotspot species of connected
habitats
Biodiversity abundance
Habitat connectivity
Maintenance natural area
Biodiversity supporting structures

Social
Social
Biotic
Biotic
Biotic
Biotic

Result
Activity
Activity
Result
Result
Result

Not measured
Not measured
Occasionally measured
Systematically measured
Not measured
Not measured

Biotic
Abiotic
Social
Biotic

Result
Result
Activity
Activity

Occasionally measured
Systematically measured
Systematically measured
Systematically measured

Natural area at farm
Grazing
Erosion (mm soil loss)
Erosion (observed signs)
Erosion (hillslope)
Land management
Soil quality
Tillage
Fertilizer
Soil cover
Improved water-related land-use
management
Water quantity (stream catchment
balance)
Water quantity (soil moisture)
Water quality
Water capture
Irrigation
Entrepreneurship
Network
Collaboration between farmers
Business development
Profitability (positive cashflow)
Investment (IRR)
Access to markets
Available financing
Subsidies
Business viability
Yield (products harvested)
Awareness
Inclusive governance
Participation and education
Farm demo's
Replication
Experimentation
Jobs
Farmer income
Income from restoration activities
Human rights
Local culture practices
Farm history
Equity (women and minorities)
Land-use rights
Quality of life

Biotic
Biotic
Abiotic
Abiotic
Abiotic
Abiotic
Biotic
Social
Social
Biotic
Abiotic

Result
Result
Result
Result
Activity
Activity
Result
Activity
Activity
Activity
Activity

Systematically measured
Occasionally measured
Occasionally measured
Occasionally measured
Occasionally measured
Systematically measured
Occasionally measured
Systematically measured
Systematically measured
Systematically measured
Systematically measured

Abiotic

Result

Systematically measured

Abiotic
Abiotic
Abiotic
Abiotic
Social
Social
Social
Social
Social
Social
Social
Social
Social
Social
Biotic
Social
Social
Social
Social
Social
Social
Social
Social
Social
Social
Social
Social
Social
Social
Social

Result
Result
Activity
Activity
Activity
Activity
Activity
Result
Result
Result
Result
Result
Activity
Result
Result
Activity
Activity
Activity
Activity
Result
Activity
Result
Result
Result
Result
Activity
Activity
Result
Activity
Result

Systematically measured
Systematically measured
Systematically measured
Systematically measured
Systematically measured
Systematically measured
Not measured
Systematically measured
Systematically measured
Systematically measured
Not measured
Systematically measured
Systematically measured
Systematically measured
Systematically measured
Systematically measured
Not measured
Occasionally measured
Systematically measured
Occasionally measured
Systematically measured
Systematically measured
Systematically measured
Not measured
Not measured
Not measured
Systematically measured
Not measured
Not measured
Systematically measured

*(Dudley et al., 2018)
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Appendix 7: Prioritization and relative relevance benefits
when the Farmer is excluded
1,5

RELATIVE RELEVANCE BENEFIT STAKEHOLDERS, FARMER EXCLUDED
Flora and Fauna

1

Funder

NGO

0,5

0

-0,5

-1

-1,5

Carbon
Adaptation
Vegetation and
sequestration (resilient species) canopy cover

Biodiversity
abundance

Soil quality

Fertilizer

RELATIVE RELEVANCE BENEFIT STAKEHOLDERS,
Flora and Fauna

1

Funder

Improved water- Water quantity
related land-use (soil moisture)
FARMERmanagement
EXCLUDED

NGO

0,5
0
-0,5
-1
-1,5

Business
development

Yield

Awareness

Participation and
education

Replication

Jobs

Total income

Income from
restoration
activities

Figure 15 Indicator prioritization and relative relevance benefit stakeholder when the Farmer perspective is excluced. The
zero line is the average aggregated mean
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