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Introduction

In recent years, there have been numerous articles that identify core elements and 
principles of what constitute “landscape approaches” (Sayer et al. 2013; Freeman et al. 
2015; Reed et al. 2016; Ros-Tonen et al. 2018; Carmenta et al. 2020). However, guidance 
on methods to design and evaluate initial activities required for implementation are 
largely missing and many practitioners are essentially “shooting in the dark” when it 
comes to application (Sunderland et al. 2012). This is, in part, likely due to an acceptance 
that “complexity and uncertainty are inherent characteristics of landscape research” 
(Hobbs 1997, p.3) and, as such, prescriptive approaches are unlikely to be effective. 
Ultimately, we agree with this standpoint, but nevertheless consider a toolbox of 
methods to be of value for users and researchers of landscape approaches, which should 
be inclusive, participatory, adaptive and dynamic processes. We are aware that such 
prescriptive methods are somewhat antithetical to this overall concept and therefore, 
this manual does not attempt to provide a “one size fits all” approach to the process 
of implementation. Rather, we highlight options for key activities and methods for 
consideration to facilitate an enhanced shared understanding of the landscape context 
and dynamics.



90   •   Operationalizing integrated landscape approaches in the tropics

This toolbox has been developed as an attempt to provide guidance to implementers 
of integrated landscape approaches (ILAs) who seek to utilize previously published 
principles for landscape approaches (Sayer et al. 2013) (see Chapter 1). However, it is 
important to first note some caveats to its potential application. First, we strongly 
recommend that users of this toolbox first read and consider the preceding chapter in 
this volume that encourages the consideration and selection of an evaluation approach 
prior to designing research methods. Designing a clear theory of change and prioritizing 
the causal links can help relevant stakeholders to make decisions about the extent to 
which they should adjust the implementation and management of an ILA – and should 
help to inform the selection of research methods. 

Second, questions and hypotheses related to land-use management are specific to 
each landscape – context is key – and therefore, the methods described here are in no 
way intended to be either prescriptive or exhaustive. We acknowledge that there are 
many other methods to select from that may be more or less appropriate than those 
described below (likewise, those described below may not be relevant in every context), 
and that the specific landscape context (and evaluation approach) will help to inform 
the selection of methods. Therefore, we selected the tools that we feel could apply in 
a broad range of contexts because they inform and are closely related to the theory of 
ILAs and ILA principles (Sayer et al. 2013, Reed et al. 2016). Finally, this toolbox was 
developed in the context of the IKI-funded Center for International Forestry Research 
(CIFOR) initiative ‘Collaborating to operationalize landscape approaches for nature, 
development and sustainability’ (COLANDS) and therefore, the methods are designed 
to guide implementation activities in a context-specific way, while also seeking to 
facilitate consistency in application across sites and subsequent cross-site comparison 
and analysis.

The methods described are based on an important underlying assumption that 
landscape approaches are primarily concerned with improving the governance and 
sustainable and equitable use of land and natural resources within a target landscape. 
As such, there is an emphasis on methods that will help to both enhance stakeholder 
engagement and capacity and also contribute to monitoring and evaluation protocols 
that can, in turn, influence the processes of adaptive management. We specifically hope 
that these methods will help build an understanding of the institutional, socio-economic 
and biophysical characteristics of each landscape. The suggested methods can be applied 
to generate a historical characterization of the landscape, current challenges associated 
with land use and natural resource management, and potential future landscape 
trajectories of change – as perceived by those that influence, are affected by, or have an 
interest in land-use decision-making. A further assumption is that operationalization 
of landscape approaches will benefit from the acknowledgement and use of previously 
formulated landscape approach principles proposed by Sayer et al. (2013). 

Therefore, we draw from these 10 principles to suggest the specific principles that are 
fundamental to the various stages of implementing a landscape approach. We then 
describe how and why certain methods might be useful for developing a more holistic 
understanding of the landscape system that encompasses the institutional, biophysical 
and socio-economic context. Finally, we propose a toolbox of methods that can be 
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applied in the implementation of landscape approaches. While some of the methods will 
hold relevance for the biophysical dimension, this is not a primary focus of this chapter 
as these are described elsewhere in this volume (see Chapter 3). It is anticipated that 
applying the methods described here can then inform subsequent stages of process, how 
this feeds back to the theory of the conceptualization of landscape approaches and inform 
future policy development (see Fig 6.1).

6.1 Ten principles for landscape approaches

While all of the 10 landscape approach principles (Sayer et al. 2013) hold practical (and 
technical) value for implementing agents, we suggest that certain principles will require 
greater focus, dependent on the phase of implementation. Furthermore, contextual 
application of the principles has shown that some principles are critical for process 
guidance, while others relate to outcomes (Omoding et al. 2020). For example, identifying 
a common concern amongst stakeholders (principle 2) will be fundamental to achieving 
long-term engagement in the process and therefore is necessarily an early stage activity. 
Meanwhile, principles of adaptive management (principle 1) are reliant on responding to 
a certain level of application and monitoring (principle 8) and therefore, become a more 
prominent concern at a later stage of the implementation process. Below, we identify 
the principles we consider to be of more immediate concern and that will provide the 
structure for the identification of the methods toolbox described later in the chapter. 

Figure 6.1 An overview of the methods described in this chapter, their general purpose  
 and the landscape approach principles and actions to which they apply.   
 Methods are broadly arranged chronologically but in practice may be  
 iteratively applied as required. 
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Nevertheless, as articulated (Sayer et al. 2013), the 10 principles are not deemed to 
be a prescriptive approach to landscape management. Rather, they are considered a 
loose guiding framework to be most valuable when considerately applied to a given 
context such that users are “able to draw on the principles in ways that meet the 
particular needs of the problems they are confronting” (Sayer et al. 2013, p.8355). 
We therefore recommend introducing the 10 principles to stakeholders within the 
particular landscape of interest and encouraging a deliberative process of negotiation 
to select, amend and refine the guiding framework to best meet the contextual needs. 
However, prior to this, implementing agencies should conduct scoping and baseline 
studies to identify key partners and establish a characterization of the landscape and 
the associated challenges therein. Where possible, we recommend that such activities 
should aim to make use of existing, affordable and reusable data sources rather than 
investing heavily in primary data collection at the outset. Furthermore, implementing 
agencies should be cognizant of the data preferences of local institutions and national 
government ministries and where appropriate aim to use consistent or complementary 
sources. We suggest the activities to characterize the landscape fall broadly within the 
categories outlined below.

6.2 Institutional context 

Environmental governance and local socio-economic development in the global South 
often ensue in the context of an increasingly complex political economy. Forces of 
economic globalization and global environmental change have increased the level of 
interaction and interdependency of actions between previously distinct, and often 
conflicting, land-use sectors and actors (Brondizio et al. 2009). Landscapes are complex, 
diverse and dynamic, and therefore the extent to which such interaction exists will 
vary. However, within all landscapes there will be a degree of multi-level interaction of 
institutions representing public, private and civil sectors. Landscape approaches should 
attempt to understand and convey the linkages and interplay between institutions 
operating across the vertical, horizontal, and diagonal spectrum. Furthermore, 
landscape approaches should then seek to go beyond the depiction of interacting 
institutions and attempt to draw actors together so that governance challenges and 
responses can be discussed, translated, negotiated, and reformulated to influence more 
positive social-ecological outcomes (Cash et al. 2006; Mansourian et al. 2020).

Institutional challenges manifest across decision-making levels of influence and 
spatial and temporal scales of outcome. For example, national policy design may be 
maladapted to local policy development or realities, while mismatches often occur 
between human action and biophysical processes (Cash et al. 2006). Generating a 
thorough understanding of the institutional context will therefore aid the process 
of implementation at the landscape scale. Such an improved understanding can be 
achieved via a number of processes. Firstly, identifying and establishing political 
partners at multiple levels that are committed to engaging in landscape approaches 
will increase the likelihood of achieving the political will necessary to influence policies 
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conducive to sustainable, equitable landscape prosperity. Secondly, identifying bridging 
organizations that can close the vertical and horizontal institutional gaps that hinder 
better coordinated governance and integrated landscape planning efforts. Finally, 
conducting desk-based policy analysis (see Chapter 7), and field-based policy and 
network analysis (see below) can generate an understanding of the existing governance 
structures and social networks that shape policy and decision-making. These activities 
may also help explain the uptake (or lack thereof) and influence of policies in practice 
(full description in toolbox below). 

6.3 Socio-economic context

Landscapes are complex, dynamic social-ecological systems. Consequently, multiple 
socio-economic factors (i.e. demographics, employment, health, culture, etc.) influence 
landscape form and function. Recognizing these factors and the local political economy 
are therefore crucial for understanding the priorities of people within a landscape, and 
the impacts of natural resource management and decision-making on human well-being 
and landscape dynamics. 

There are many pre-existing socio-economic data sources available that can be used 
as a basis for understanding a landscape’s socio-economic context. For example, the 
Living Standards Measurement Survey (LSMS) is a household survey program that 
partners with national statistical offices to design and implement multi-topic household 
surveys (http://surveys.worldbank.org/lsms). Other sources include census data and 
the Demographic and Health Surveys (DHS) (https://dhsprogram.com/) program, both 
providing country-wide and region-specific data. Another useful resource is Gapminder 
Data, which provides free access to the datasets used by the data visualization tool, 
Gapminder World (https://www.gapminder.org/data/). The site has a wide range of 
datasets available for topics such as health, education, land use, population, economy, as 
well as related sub-indicators. 

Utilizing existing data sources, such as the aforementioned examples, can enhance the 
feasibility and replicability of data collection and evaluation within a landscape. Further, 
available data collected on a recurring basis is useful for identifying socio-economic 
indicators that can be monitored over time. That being said, objective indicators must 
be paired with subjective methods of data collection from the outset of the process of 
implementing landscape approaches. Social considerations, particularly in natural 
resource management, are often characterized by objective, externally defined, and 
easily quantifiable indicators. Though these indicators are useful, they fail to capture 
the complex and multidimensional nature of well-being that can vary from site to site 
and from one stakeholder group to another (Milner-Gulland et al. 2014; Satterfield et al. 
2013; Sterling et al. 2017). Moreover, they ignore subjective well-being indicators that 
determine how people perceive their quality of life (McGregor and Pouw, 2017).

A context-specific understanding of what people perceive to be important to well-
being and what they prioritize in their landscape is critical information for the early 

http://surveys.worldbank.org/lsms
https://dhsprogram.com/
https://www.gapminder.org/data/
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stages of operationalizing landscape approaches. Yet, it is important to recognize 
that perceptions among different stakeholders on priorities might differ and should 
therefore be continuously revisited as needs and priorities may shift over time. 
Evidence suggests perceptions, particularly of good governance and social impacts, are 
strong predictors of local support for natural resource management initiatives (Bennett 
2016; Bennett et al. 2019). This underscores the importance of using a suite of methods 
to produce a more holistic understanding of the socio-economic context. In this 
document we introduce several interdisciplinary methods for this purpose. 

6.4 Biophysical context

Integrated landscape approaches are particularly concerned with developing equitable, 
just and sustainable solutions for land and natural resource management. It is therefore 
imperative for implementing agencies to generate an understanding of the landscape 
components and configurations, how stakeholders perceive these, and what their 
expectations are for future landscape change, as well as to develop a system whereby 
such changes can be monitored and assessed. 

Biodiversity, i.e. the variety of life across genes, species and functional traits, plays 
an integral role in human well-being by providing food, medicine, non-timber forest 
products (NTFPs), food security and nutrition, and overall livelihood strategies 
(Broegaard et al. 2017). Therefore, biodiversity is a key component of integrated 
landscape approaches and should be incorporated at the design stage rather than 
considering it as a response alone. Landscape management strategies also need to 
consider the simultaneous interactions between multiple trophic levels and ecosystem 
services and potential trade-offs between biodiversity, ecosystem services and 
livelihoods at both local and landscape scales (Macfadyen et al. 2012).

Biodiversity monitoring is crucial in understanding biodiversity responses to drivers 
of change, their effects on ecosystem services and assessing the progress of such 
integrated landscape approaches (see Chapter 3). Setting a frame of reference to track 
progress and choosing suitable indicators reflecting key aspects of biodiversity response 
will facilitate objective evaluation of the performance of landscape approaches. 
Moreover, remote sensing, scenario modeling techniques and community-based 
monitoring programs can contribute to large-scale data collection, interpretation, and 
informed decision-making. Strengthening stakeholder capacity and facilitating their 
active involvement in every stage – from planning to implementation – can contribute 
significantly in biodiversity assessments (Zanzanaini et al. 2017). Understanding how 
different stakeholders benefit from ecosystem services and their preferences for valuing 
services is also crucial in evaluating trade-offs and their implications for livelihoods 
and well-being (Bennett et al. 2015). This will facilitate a better understanding of 
stakeholders’ multifaceted perceptions toward ecosystem services and will lead to 
effectively incorporating those in land management strategies (Ahamadd et al. 2019; 
Martín-López et al. 2012).
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6.5 Methods toolbox

The methods described below are neither prescriptive, nor exhaustive, but are intended 
to provide an overview of established methods that can support the implementation 
phase of ILAs. That is, they are mostly concerned with bringing together diverse 
stakeholders to help enhance the collective understanding of past, present and future 
social-ecological dynamics and land-use change. Where appropriate we link the 
methods with associated principles for landscape approaches as described by Sayer et al. 
(2013) and reminded above. Selection of methods should be informed by the evaluation 
approach applied (see Chapter 5). We do not detail biodiversity associated methods as 
they are described elsewhere in this volume (see Chapter 3).

6.6 Diagnostic tools

6.6.1 Stakeholder analysis

Landscape approaches are premised on processes of negotiation and decision-
making that aim for equitable and sustainable land and natural resource management 
(van Oosten et al. 2014). Identifying stakeholders, learning about their rights and 
responsibilities, their interests and influence is thereby a first step in landscape 
approaches. A stakeholder is defined as an individual, group, institution or aggregation, 
or levels in society with an interest in a particular resource/process/service/intervention 
and affecting or being affected by those (Freeman et al. 2010). Stakeholders are typically 
those who are interested in or affected by policies, decisions, and actions of the system 
(Burger 2011). The term thus includes policy makers, planners and administrators in 
government and other organizations, people with ties to the land, and commercial and 
subsistence user groups (Grimble et al. 1995). For example, in watershed management, 
stakeholders may be viewed in a continuum, ranging from upstream to downstream, 
from local to national or even the international funding agencies at the global 
institutional level (Pulhin 2014). 

Recognizing the wide range of the continuum and stakeholder classification, it is 
important to apply a classification that fits the local multi-level governance of decision-
making, involving de facto and de jure rights and power, and informal and formal 
institutions. There are numerous stakeholder classifications as described by Stanghellini 
(2010). In the COLANDS Indonesia case (Chapter 10) for example, we applied the 
classification by Kusumanto et al. (2005) as a first step to identify relevant stakeholders: 
on-site, off-site, and supra-site stakeholders. This classification was modified from 
primary-secondary stakeholders (ODA, 1995), combined with proximity attribute (Colfer 
et al. 1999; Driscoll and Starik 2004). Having this classification in mind prior to data 
collection also helps to formulate appropriate interview questions and better understand 
the stories shared by respondents, for example related to power structure, rights, and 
responsibilities. 
• On-site stakeholders are those who live in the concerned area, use or manage the 

land according to local or customary rules, often do not have legal rights or authority 
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to make decisions, but are directly affected by any decisions on the area made by 
others. Stakeholders within this group will vary by landscape but might include: 
indigenous people (with different sub-groups e.g. customary leaders, administrative 
leaders, elites, marginalized), and in some cases could also include transmigrants, 
and plantation workers. 

• Off-site stakeholders are those who do not live in the concerned area, but possess 
legal rights or authority to make decisions over the area. Various sectors of 
government at multiple levels represent this group. 

• Supra-site stakeholders are those who live further from the concerned area, whose 
livelihoods are not affected by any decisions, do not have legal rights or authority on 
the area but have concerns/interests and have the potential to influence decisions 
and often function as mediators between the on-site and off-site stakeholders. 
Belonging to this group are typically donors, research institutions, NGOs, and the 
private sector.

Identifying stakeholders might not be sufficient to understand the dynamics. A 
second step in stakeholder analysis might be to understand the relationships between 
stakeholders. One method is the network analysis explained below. Another, more 
participatory approach, is asking stakeholders to indicate the importance of, and 
relation to, other stakeholders and drawing, for instance, a Venn diagram. This approach 
and subsequent analysis is useful to understand the reasons behind perceptions of 
stakeholder relations. Another method to understand relations is to ask stakeholders 
how close their relationship is to other stakeholders where ‘close’ needs to be defined 
together. Using a simple 1-5 score the results can be drawn in a spider diagram (for more 
details see Moeliono et al. 2020).

6.6.2 Network analysis 

Landscape approaches aim to improve communication and reconcile conservation 
and development needs between multiple stakeholders and actors (principle 5) and 
across multiple scales (principle 3). Conducting a network analysis in the early stages 
of operationalizing landscape approaches can be an important tool for understanding 
the current social network in the landscape and the associated power dynamics and 
relationships. This insight would provide important baseline information including who 
has the most influence in the landscape and the diversity of knowledge being shared 
by, and with, whom. Conducting a network analysis at different periods throughout 
the process will be a powerful tool for visualizing how the network changes over time. 
However, it also comes with challenges, as we will address below. 

Social network analysis

Across disciplines, it is common to categorize actors within a study or project (Prell et al. 
2009). However, categorization does little to inform us on how these actors interact with 
one another and the impacts of these relationships. Social network analysis (SNA) is a 
method used to quantitatively and qualitatively analyze the social connections between 
individuals, subgroups, and larger social systems (Kowalski and Jenkins 2015; Scott 
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and Carrington 2011). SNA is based on graph theory, in which actors are represented by 
the points on a graph, and their social relations are represented by the lines (Scott and 
Carrington 2011). To generate this information, a network of actors must be identified. 
Possible methods to identify actors include stakeholder analysis (see above) and key 
informant interviews. This is followed by the creation of a tool (questionnaire, survey, 
semi-structured interview script) to survey individuals in the network and identify what 
kind of relationships and knowledge flows between them. Once this data is collected it 
is entered into a software mapping tool to illustrate the network. There are a number 
of software options available, many of which can be found at the Knowledge Sharing 
Toolkit website (KSTOOLKIT 2018). 

The relationships can then be analyzed for structural patterns that illustrate the 
functionality of the larger network. For example, actors sharing a strong tie are more 
likely to trust one another, share similar views, and influence each another (Prell et al. 
2009). Conversely, a weak tie is characterized by less frequent communication, typically 
between two dissimilar actors, and acts as a pathway for the flow of new information. 
This is beneficial for sharing diverse knowledge and perspectives, however actors 
sharing weak ties are less likely to trust one another and the relationship is more 
fragile (Prell et al. 2009). Other network patterns include centralization, where one or 
few individuals hold the majority of ties with others in the network, and homophily, a 
network where similar actors are drawn to each other (Prell et al. 2009), for example 
related to rights to land. 

There is an emerging body of work applying SNA to natural resource management 
studies (Kowalski and Jenkins 2015; Moeliono et al. 2014; Prell et al. 2009; Riggs et al. 
2018). Power arrangements influence local conservation and development outcomes, and 
in order to achieve conservation objectives and effectively engage with this structure, the 
distribution of power must first be understood (Langston et al. 2019). This is particularly 
relevant for evaluating the overall process.

Policy network analysis

Similar to a SNA, Policy Network Analysis (PNA) is a tool for analyzing the structure 
of governance and to understand the role of these structures in policy processes 
and outcomes. A PNA is designed to analyze the relationships between a network of 
actors, specifically actors defined as involved in a specific policy domain, ranging 
from legislative parties, government ministries, business associations, labor unions, 
professional societies, and public interest groups (Rhodes 2006). Exploring the exchange 
and pooling of resources within a policy network can reveal how a network limits or 
enables participation in policy making and implementation. 

Network analysis challenges 

The focus of a network analysis is the relationship between actors in a specific network. 
Thus, one challenge before undertaking the actual survey is identifying the network 
to be studied and to define the boundaries. This is a particularly complex problem 
as everybody in the landscape, and often beyond, is an actor having some influence 
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on outcomes, either directly or indirectly. Defining the boundaries is therefore an 
important first step, either as perceived by actors themselves or based on our theoretical 
understanding of the landscape (Wasserman and Faust 1994). In policy network analysis, 
boundaries are typically set by a policy. Thus, members of the network are all actors who 
are directly or indirectly involved in the particular policy, for example the development 
planning process.

Capturing the complexities of a network is both the purpose and the challenge of this 
method. It is common for network analyses to show the interactive processes between 
actors but fail to elaborate on power relations and functional relations (Ndeinoma et al. 
2018). Another important consideration while conducting a network analysis is defining 
‘actors’ as individual stakeholders or as a member of an organizational stakeholder 
(government, private sector, etc). It is also important to recognize that actors may be 
marginalized, such as indigenous communities. In some cases, certain actors may self-
exclude themselves not wanting visibility in a network due to the possible illegal nature 
of their engagement, the current political climate, or due to a specific interest whereby 
it is more advantageous for the actor to influence policy from a hidden position. 
Identifying these ‘ghosts’ in the landscape is a particular challenge. Furthermore, 
actors may be intermittently present in the landscape, varying seasonally, or only be in 
the network a few times a year, yet have a large impact. Relatedly, it is optimal for the 
person conducting the analysis to be a respected and trusted person in the landscape. 
It is critical the interviewee trusts the interviewer and has little to lose by answering 
honestly. Trust and familiarity may also help when scheduling interviews with people 
in high ranking positions (i.e. traditional leaders, members of government, industry 
representatives, etc.). 

Finally, sharing the results of the analysis can provoke conflict among local actors if 
they perceive the structure of the network differently to the results of the exercise, or 
if the results indicate controversial positionality. This can be a benefit and a challenge 
depending on the mediation and facilitation of the process. Benefits of the process of 
constructing the actor network are a shared understanding of who actually influences 
landscape conservation and development processes.

6.6.3 The Global Person Generated Index (GPGI)

The Global Person Generated Index (GPGI) is one example of a tool that enables people 
to articulate their own definition of well-being, or what they need to live ‘a good life’. 
This tool is relevant to landscape approaches as it is able to capture the priorities and 
perspectives of multiple stakeholders (principle 5). Responses can be used to identify 
common concerns (principle 2) and diverging perspectives within and across stakeholder 
groups as well as informing medium-long term activities such as establishing a 
negotiated and transparent change logic (principle 6). 

The GPGI originates from the Patient Generated Index, which was designed to assess 
health-related quality of life (Camfield and Ruta 2007). GPGI builds on this by collecting 
information on subjective well-being, which allows participants to share their own 
assessment of their life circumstance. The GPGI consists of three stages (Rasolofoson 
et al. 2018). In the first stage, the participant(s) are asked to identify five domains 
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that are most important to their lives (e.g. family, employment, health, etc.). In stage 
two, the participants rate their satisfaction with each domain from 0 (very bad) to 4 
(very good). In stage three, participants score each domain according to its relative 
importance in their life. This information is valuable for capacity needs assessment 
purposes (see below) and developing a baseline for tracking social changes over time. To 
elicit responses specific to perceptions of the impact of an intervention on well-being, a 
fourth stage can be added, where participants again score the impact of the intervention 
(Rasolofoson et al. 2018). The GPGI process can be repeated to monitor change in 
perceptions and priorities over time.

The GPGI can be utilized on its own, or combined with other methods, such as an 
interview or household survey. However, due to the subjective nature of the GPGI, it 
is difficult to test the validity of the results. The GPGI is best used in conjunction with 
other methods to provide a more holistic approach to evaluating social impacts. 

6.6.4 Capacity needs assessment

A frequently cited reason for the failure of community-based conservation projects is 
a lack of local capacity to achieve project objectives and implement good governance 
(Smith and Walpole 2005; Linkie et al. 2007). Furthermore, the literature on attempts 
to integrate conservation and development objectives frequently refers to the need 
to promote a more equitable representation of stakeholders and ensure that those 
previously underrepresented have the capacity to meaningfully engage in decision-
making (German et al. 2007). Therefore, capacity development should be a fundamental 
component of any strategy focusing on the scale of an entire landscape (principle 10). 

Capacity is the overall ability of the individual or group to perform their responsibilities 
(Stephen and Triraganon, 2009). It depends not only on the capabilities of the people, 
but also on the overall size of the task, the resources which are needed to perform 
them, and the framework within which they are discharged. Meanwhile, capability is 
the knowledge, skills and attitudes of the individuals, separately or as a group, and 
their competence to undertake the responsibilities assigned to them (Stephen and 
Triraganon, 2009). 

There are numerous examples of existing capacity development strategies and so rather 
than add to these, we provide here a brief overview of the key steps and considerations. 
Various international organizations have developed tools for capacity building needs 
assessment (e.g.Kay et al. 2004; UNDP, 2008; Stephen and Triraganon, 2009). These 
tools share similar principles that capacity development is “not a one-off intervention 
but an iterative process of design-application-learning-adjustment” (UNDP, 2008). 
Capacity is not something that can be built through blueprint activities with specific 
timeframes and strict budgets and the capacity needs will often emerge during the 
course of a project rather than at the beginning, which relates to continuous and 
adaptive learning (principle 1). Capacity development, therefore, is an organic process 
which involves experimentation and learning as it proceeds. The Food and Agriculture 
Organization (FAO) uses the term “capacity development” to emphasize that it is a 
process rather than a blueprint (Kay et al.2004). 
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While there are some differences in the proposed methodologies for conducting capacity 
assessments, many share key characteristics and most emphasize the need to find a 
good balance between being scientifically robust and sufficiently adaptable to a range 
of contexts. There is also consistency in the idea that a capacity development process 
should encompass a series of interlinked steps.

The steps defined by FAO (Kay et al. 2004) and IUCN (Stephen and Triraganon 2009) 
appear to be the most aligned with the objectives of landscape approaches (i.e. initiatives 
that are not merely development projects).

The steps are summarized below:
• Where are we now? Identification of the existing and latent capacities.
• Where do we want to go? Identification of what capacity is required to achieve the 

intended goals.
• How do we get there? Identification of capacity gaps, and development of plan to fill 

the gaps including identification of other potential institutions to contribute in the 
capacity building.

6.6.5 Stakeholder perception analysis - Q methodology

Q methodology is a blend of quantitative and qualitative techniques to help understand 
people’s framing of human values and the perspectives on a given topic or issue that 
ultimately shape decision-making and behaviour (Webler et al. 2009). Q is particularly 
relevant for landscape approaches as it is considered useful for revealing stakeholder 
perceptions on policy appraisal, land-use management alternatives, critical reflection 
and conflict resolution (Mukherjee et al. 2018); all potential challenges for landscape 
approach ‘users’. The principal aim of Q methodology is to uncover the diversity 
of perspectives on a given topic amongst a selected group of stakeholders and how 
these are embedded in the language (discourse) they use. In the context of landscape 
approaches, the application of Q method could therefore help identify consensus 
or divergence of perspectives related to pressing land use concerns (principle 2) or 
identification of influential actors in the landscape (principle 5), amongst others.

A Q study consists of four stages – research design, data collection, analysis and 
interpretation (Zabala et al. 2018). The first stage involves identifying the spectrum of 
potential perspectives on the topic of interest, with information drawn from as many 
sources as available (i.e. print, interviews and expert consultation); this process should 
be documented. From this spectrum of perspectives, the researchers then select a 
representative sample of perspectives (the Q set) that a (typically non-random) group 
of respondents (the P sample) will then subjectively rank (typically from most agree 
through to most disagree). Consideration must be carefully given to the formulation of 
the question of interest, the Q set, and the P sample, in order to ensure the full range 
of divergent positions a person could take on the issue is captured. The statements that 
make up the Q set should be short, stand-alone (not double-loaded) statements that are 
easily comprehensible but, depending on the topic of interest can have ‘excess meaning’ 
(i.e. they are not factual statements and so can be interpreted slightly differently by 
different sorters) (Brown 1980; Webler et al. 2009). Unlike other methods, a large sample 
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size is not necessary to elicit powerful findings (Sandbrook et al. 2013), however findings 
cannot be extrapolated to broader populations (Zabala et al. 2018).

Stage two, referring to data collection sees the respondents (P sample) rank and sort 
the Q set into categories typically demarcated by quansal (QUANtification of SALiency) 
units (Webler et al. 2009). Respondent choices are ‘self-referential’ using internal yard-
sticks based on personal values and beliefs, but placement of the Q statements is guided 
by a ‘condition of instruction’ – typically the extent to which they most agree or most 
disagree (Webler et al. 2009, Zabala et al. 2018). The resultant grid (the Q sort) usually 
takes a bell-shaped distribution with statements of lowest saliency clustered in the 
middle of the bell and statements of highest salience at the outer extremes (Brown et al. 
2008; Zabala et al. 2018). Data collection is typically performed face-to-face but can also 
be performed online.

Each respondent generates one Q sort and the sum of Q sorts are then statistically 
analyzed (stage three) to reveal patterns in the way the respondents form opinions on 
the subject of interest. Analysis of the Q sorts is performed through multivariate data 
reduction techniques that entails reducing the data to the main shared perspectives 
(factors), through processes of extraction and rotation (see Brown, 1980; Zabala et al. 
2018). Two key results describe each factor and the relation between each factor and 
each respondent and item (Zabala et al. 2018). There are a number of software packages 
available to perform Q analysis (Schmlock 2014; Zabala 2014).

The final stage (interpretation) involves interpreting the factors and developing the suite 
of social perspectives. This results from a combination of the item scores, qualitative 
data collected during the Q sort, and the researchers understanding of the case and 
respondent views. This stage is thus completed by examining the areas of consensus and 
divergence across the shared perspectives.

Results from Q-methodology can provide transparency on the diverse underlying 
narratives of sustainability, natural resource management, and development issues. 
Enhanced understanding of stakeholder perceptions enables decision-makers to achieve 
more legitimacy and buy-in to interventions aimed at addressing social-ecological 
challenges. Decision-makers that strategically account for consensus and divergence in 
stakeholder perspectives will be better equipped to boldly contest, or to collaborate with 
the influential actors in the landscape (Ravikumar et al. 2018). Beyond, there is inherent 
value in exposing diverse views for better collaborative problem framing by scientists 
aiming to be honest brokers. Landscape approach practitioners must not overlook or 
discount those with different perceptions and narratives when trying to make progress 
toward more inclusive or sustainable development. Illuminating previously unforeseen 
perspectives of least and most resistance to landscape approach interventions can enable 
more rigorous theories of change. 

6.6.6 Historical trends analysis 

Historical trends analysis relies on local actors or community recollection to outline 
important past events and drivers of change to identify underlying patterns and social-
ecological impacts and help predict potential future outcomes. Historical trends analysis 
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is therefore useful for engaging multiple stakeholders (principle 5) to identify common 
concerns (principle 2), feed into theories of change (principle 6) and enhance resilience 
of future landscape trajectories (principle 9). 

A diversity of representatives that are familiar with different aspects of the landscape 
can be brought together in a focus group discussion-like setting to discuss drivers of 
change and social-ecological impacts. Participants should be selected strategically for 
their likely held knowledge of place and of issues. This requires selecting participants of 
adequate diversity, representing the different facets of the local society. Groups should 
reflect the diversity of household incomes in landscape, include both women and men, 
and be culturally appropriate. The aim is to establish some consensus on the discussion 
outputs. The first step is to build a historical timeline for the landscape, including social, 
environmental and political events that occurred within the village and at higher scales. 
Timelines do not have to be defined but can be open to the locally perceived time scales 
of influence. Participants can therefore offer information on what they felt was relevant 
to the discussion. The next step is to ask participants to identify key events that have 
had an impact on natural resources, and whether the impact was positive or negative. 
This question should be repeated for life in the village, asking which events have brought 
positive and negative changes to people’s lives. Quality of life can be defined with 
locals through their perspectives. A final step is to then ask participants of their future 
expectations for the landscape and which institutions they expect to have influence 
on future conservation and development outcomes. Historical trends analysis can be 
supplemented and/or triangulated by capturing secondary historical information of 
relevance through, for example, public records, past studies or surveys. 

6.7 Decision-support tools

6.7.1 Rich pictures and scenario visualization 

Rich pictures encourage people to prepare simple drawings that allow them to represent 
their knowledge, values, and potential scenarios for a landscape (Boedhihartono 2012). 
Rich pictures are particularly useful for engaging multiple stakeholders (principle 5), 
understanding the multi-functionality (principle 4) of a landscape and identifying 
common concern entry points (principle 2), which can later inform a negotiated and 
transparent change logic (principle 6) and strengthen stakeholder capacity (principle 10). 

Participatory mapping is one example of a method that uses rich pictures. 
Broadlyspeaking, participatory mapping is the creation of maps by local participants. 
This is an adaptable tool that can be used to elicit a wide range of information. For 
example, maps can be used to visualize areas of high dependence or cultural significance 
to specific stakeholder groups, as well as where they travel, what for, and how often 
(Chambers 2006). Additionally, participatory mapping can be used for scenario 
development which can be a powerful tool for building shared visions of desired future 
situations. Sletto et al. (2009) describe the process as important as the completed map 
itself. Asking stakeholders to negotiate a shared vision can raise issues of identity, 
social relations, overlapping boundaries, and competing objectives. With this in mind, 
independent facilitation can be valuable to carefully, and impartially, guide this process.
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The choice of method for building scenarios should be appropriate to the capacities of 
the participants. Scenarios can be developed using simple visual techniques, such as 
participatory mapping, or more technical approaches using simulation modeling (see 
below), depending on the context (Sandker et al. 2010; Collier et al. 2011; Boedhihartono, 
2012). Scenarios based initially upon drawings and later formalized with models were 
used as a basis for a long-term initiative to monitor the performance of a Congo basin 
forest landscape (Endamana et al. 2010). Asubonteng et al. (2020) used previously 
cut out symbols representing land uses present in the landscape, which participants 
arranged on a base map of the landscape to design their desired landscapes. Scenarios 
for best-case and worst-case future situations can be used to encourage debate 
about conservation decision-making, and for building consensus on desirable future 
situations as the basis for theories of change (see Chapter 5). Figure 6.2 an example of 
visualization of two possible future scenarios seen by local people and other stakeholders 
in La Paloma, Uruguay. Participants were asked to illustrate their preferred balance 
between mixed crops, plantations, cattle grazing and forest. These visualizations helped 
exchange information, reduce tensions and move toward an acceptable compromise at 
the landscape scale. For more examples like this, see Boedhihartono 2012. 

6.7.2 Photovoice

Photovoice is another example of a participatory visual method. Photovoice enables 
participants to capture and share aspects of their environment through photographs 
and/or video. The method was created to (1) enable people to record and reflect their 
community’s strengths and concerns; (2) to promote critical dialogue and knowledge 
about important community issues through large and small group discussions of 

Figure 6.2 Example of visualization of two possible future scenarios seen by local people  
 and other stakeholders in La Paloma, Uruguay.
Source: Reprinted/adapted by permission from Springer Nature (Boedhihartono and Sayer 2012)
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photographs; and (3) to reach policymakers (Wang and Burris 1997, p.370). Photovoice 
is highly flexible and can be used to visualize answers to specific questions or broader 
topics. For example, Bennett and Dearden (2013) used photovoice to visualize the social 
and ecological changes in coastal communities on the Andaman Coast of Thailand; 
Berbés-Blázquez (2012) used photovoice to assess ecosystem services and well-being in 
Costa Rica; and Masterson et al. (2018) used the method as a scoping exercise and deep 
learning tool to assess interlinkages between well-being and socio-ecological change and 
power dynamics in knowledge co-production in Kenya and South Africa. 

6.7.3 Simulation modeling

Simulation modeling can be an effective way of creating and analyzing a formal 
abstraction of a social-ecological system to predict its performance in the real world 
(Sandker et al. 2010; Sandker et al. 2012). Simulation modeling can be used to assess 
alternative performance outcomes by varying the parameters of the model; its stocks 
and flows and the weights they are given. It can help users understand whether, under 
what conditions, and in which ways desired or perverse outcomes might be achieved 
(Collier et al. 2011). Sandker et al. (2007) used STELLA dynamic modeling software 
(Isee systems, 2012) in Malinau district, North Kalimantan, Indonesia. The model was 
created through an iterative participatory process involving government officials, local 
communities and researchers from CIFOR. The model draws upon a variety of available 
data sources to simulate a range of potential scenarios for impacts of oil palm expansion 
in the landscape. Models have limited power to make accurate predictions of complex 
outcomes of land-use change but in this case were used to promote dialogue on different 
possible trajectories of change (Sandker et al. 2008). The involvement of district officials 
created an opportunity for scientists engaging in long-term conservation activities 
in the landscape to discuss potential risks and benefits of oil palm development, for 
example, with decision-makers, and moderate raised expectations to ensure that local 
communities were central to the conservation and development debate, and therefore 
informed adaptive management (principle 1).

When considering the impacts of biophysical changes on landscape dynamics, the 
application of ecosystem service mapping tools offers potential. The online, open access 
tool InVEST (Integrated tool to Value Ecosystem Services and their Trade-offs) is an 
integrated and spatially distributed model that enables users to analyze the impacts 
of land-cover change on the provision of ecosystem services. Developed by the Natural 
Capital Project1 the tool predicts future ecosystem service provision in biophysical 
or monetary value outputs (Crossman et al. 2013) and has been widely applied in 
varying contexts (Swetnam et al. 2011). Importantly, the tool can be used to assess 
potential future ecological trade-offs. Nelson et al. (2009) used InVEST to assess three 
stakeholder-defined scenarios of future land use. By combining models for ecosystem 
services, biodiversity conservation and commodity market values, they were able to 
quantify potential future trade-offs arising from increasing one or other of the model 
inputs. Furthermore, they were able to speculate the degree to which potential trade-

1 http://www.naturalcapitalproject.org/InVEST.htmlS.

http://www.naturalcapitalproject.org/InVEST.htmlS
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offs might be moderated by future policy interventions – particularly payments for 
ecosystem services.

While InVEST is especially useful for biophysical mapping and evaluating socio-
economic and ecological trade-offs, it fails to account for social (particularly non-
monetary) values of ecosystem services, or “cultural services”. A new tool, SOLVES 
(Social Values for Ecosystem Services), enables quantified and spatially explicit 
measures of social values to be incorporated into ecosystem service assessments. The 
publicly available GIS tool developed by the US Geological Survey uses a 12-point index 
to allow users to assess and map social values in relation to landscape metrics such 
as topography, distance to roads or water, and land cover – therefore improving the 
ability to assess trade-offs amongst ecosystem services and the social perception of 
their value (Sherrouse et al. 2011). Bagstad et al. (2016) used SOLVES in collaboration 
with another biophysical modeling tool, ARIES (Artificial Intelligence for Ecosystem 
Services) to map ecosystem service hot/cold spots in the Southern Rocky Mountains with 
public perceptions of areas of natural value. The analysis enabled the identification of 
areas of potential synergy or conflict between locations of ecosystem service value and 
the areas valued by local residents, thus benefitting resource managers, land planners 
and policymakers.

While model projections are characterized by a high degree of uncertainty (Prestele 
2016) and rarely capture real world complexity (Reed et al. 2019), the process of bringing 
together multiple stakeholders (principle 5) to build the model and negotiate alternative 
scenarios (principle 6) can help to clarify roles and responsibilities (principle 7) and build 
capacity (principle 9) to enhance resilience (principle 9) to future environmental and 
social disturbance (Trosper 2003) and provide important decision-making support for 
policy development (Reed et al. 2019).

Conclusion 

This methods paper and toolbox details those methods that we feel can inform the 
implementation of ILAs and may hold relevance across a range of contexts. Nevertheless, 
it is important to re-emphasize that the above is not intended to be an exhaustive list 
of methods and tools for integrated landscape approaches. The methods described 
will likely be of greater value when used in combination and when appropriate, 
iteratively. Each of the methods holds individual value, but we recognize an added 
value in using a suite of methods (see e.g. Asubonteng et al. 2020). The methods 
described can be broadly associated with three themes: back-casting (and identifying 
general historical trends), establishing current baseline conditions, and forecasting to 
generate projections of potential or desired futures and aid decision-making. As such, 
selecting methods that fulfil each of these themes can help to develop a more complete 
understanding of the past, present and future landscape dynamics and help identify 
potential needs, opportunities and challenges. 

https://www.sciencedirect.com/science/article/pii/S0006320719305737
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