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Key methods discussed in this chapter

Wayftinder, RAPTA, Resilience Assessment Workbook for Practitioners 2.0, STRESS,

operationalising systemic resilience

Connections to other chapters

Resilience assessment is an umbrella process within which a wide range of tools and methods
can be used. During the first stages of the assessment, systems scoping (Chapter 5) will be
performed, commonly also interviews with key informants (Chapter 7) and participatory
data collection (Chapter 8), such as timelines and historical profiling. Resilience assessment
often benefits from reviewing previous collections of ecological field data (Chapter 6). The
more technical part of the assessment includes systems analysis, such as expert modelling
(Chapter 16), network analysis (Chapter 23), causal loop diagrams or other dynamical sys-
tems modelling (Chapter 26), and state-and-transition modelling (Chapter 27). The entire
participatory process will draw on elements from different co-production methods, includ-
ing facilitated dialogues and change labs (Chapter 9), scenario development (Chapter 11),
and participatory modelling and planning (Chapter 13), particularly adaptive environmental
management. Resilience assessment could also include action research (Chapter 15), futures
analysis (Chapter 10) and qualitative content analysis (Chapter 19).

Introduction

Resilience assessment is a strategic approach grounded in theory that integrates multiple
methods relevant to social-ecological systems (SES) research, in order to better understand
the dynamics of complex SES and design strategic interventions. Although primarily de-
signed for applying resilience theory in practice, the approach is often used as a research
method. While the core technical component focuses on analysing system dynamics,
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DISCIPLINARY BACKGROUND

SUMMARY TABLE: RESILIENCE ASSESSMENT

KNOWLEDGE TYPE

The methods in this chapter are derived
from or have most commonly been used in:

Ecology, Sociology, Environmental
Science, Human Geography,
Development Studies

The methods in this chapter are primarily
used to generate the following types of
knowledge:

+ Descriptive
* Exploratory

RESEARCH APPROACH

PURPOSE OF METHOD

The methods in this chapter originate
from or most commonly adopt the
following research approaches:

* Interpretive/subjective
+ Collaborative/process

The most common purposes of using the
methods in this chapter are:

+ Data collection/generation

+ System understanding

+ Stakeholder engagement and
co-production

+ Policy/decision support

TEMPORAL DIMENSION

SYSTEMIC FEATURES AND PROCESSES

The methods in this chapter are most
commonly applied to the following
temporal dimensions:

« Present (typically within the last
5-10 years)

* Recent past (post-1700s)

* Future

SPATIAL DIMENSION

The methods in this chapter are primarily
either or both:

+ Non-spatial
* Explicitly spatial

The methods in this chapter are most
commonly applied at the following
spatial scales:

+ Local
+ Regional (provincial/state
to continental)
+ Multiple places/sites around the world

While most methods can do many
things, the methods in this chapter are
particularly good (i.e. go-to methods) for
addressing the following:

+ SES components and linkages

* Multiple scales and levels or
cross-level interactions

+ Adaptation and self-organisation

* Regime shifts

+ Transformation

+ Social learning

+ Collective action and
collaborative governance

+ Exploring uncertainty




14 — Resilience assessment

resilience assessment increasingly emphasises the process itself, including strategic engage-
ment, knowledge co-creation and leveraging existing opportunities to help ensure actionable
outcomes.

Resilience assessment can be applied in any SES (e.g. rural villages, cities, coastal fish-
eries, working landscapes) where people depend upon, shape and respond to their en-
vironment. Central to resilience assessment is the development of a conceptual model
that integrates social and ecological variables and explicitly considers external drivers and
system feedbacks (Walker and Salt 2012). The approach assumes an integrated humans-in-
nature worldview that encourages multiple types of knowledge and evidence. While a key
objective of most assessments is to better understand SES dynamics in order to influence
change in the system, it also accepts that this knowledge will always be partial in complex
adaptive systems.

The early framework developed by Walker and colleagues (2002) (‘A working hypothesis
for a participatory approach to applying resilience thinking’) introduced a set of methods to
help researchers and practitioners view natural resource issues from a systems perspective.
These methods included describing the system and historical timelines, mapping external
drivers and using future scenarios. While the methods themselves were not new, Walker and
colleagues combined them in a framework for the purpose of understanding resilience in
SES. Resilience was defined as the amount of change a system can undergo and still retain its
structure and function, and its capacity for self-organisation, adaptation and learning (Walker
et al. 2002). Building on these core elements, the Resilience Alliance (R A) (2010) developed
a practitioner’s workbook, integrating concepts such as system thresholds, interactions across
scales, social networks and adaptive governance. Most of the resilience assessment approaches
available today that are designed to address SES problems and questions can be traced to these
original publications.

While early applications of resilience assessment tended to focus on ecological dynamics,
over time greater attention was paid to human dimensions and fully integrated SES dynam-
ics (Anderies, Walker, and Kinzig 2006; Walker and Salt 2012). This shift is also reflected
in changing definitions of resilience, which more recently has been defined as the capacity
of an SES to persist in the face of disturbance and change, while continuing to adapt and
develop along a pathway or transform and navigate new pathways in order to sustain human
well-being (Biggs, Schliiter, and Schoon 2015; Folke 2016). Increasingly, resilience thinking
takes into account and integrates notions of governance systems, ecosystem services and
human well-being, adaptive capacity and transformation (Olsson, Folke, and Hughes 2008;
Daw et al. 2015; Sellberg et al. 2018b). Engaging with complexity, a core concept of social-
ecological resilience thinking (Preiser et al. 2018) is increasingly seen as key to understanding
and engaging with SES dynamics. As social-ecological research continues to advance, many
new analytical methods, both qualitative and quantitative, are likely to become part of the
resilience assessment toolkit, just as the process itself is becoming more of a continuous prac-
tice involving reflection and reiteration.

Resilience assessment approaches are now being developed by a range of organisations
working in a variety of contexts, including coastal, urban and rural development, conser-
vation and climate change, to name a few. This growing abundance of resilience assess-
ment guides and tools (ODI 2016; Sharifi 2016; Douxchamps et al. 2017) highlights the
many different ways in which resilience is conceptualised. However, only a relatively small
number of these guides and tools align with an SES framing. In this chapter, we focus on
a select few guides that are based on social-ecological perspectives and that engage with
complexity.
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SES problems and questions

Resilience assessment broadly addresses questions about the capacity of an SES to cope with and
respond to change. In the Anthropocene, people and nature increasingly face complex, wicked
problems that demand coordinated actions across multiple scales (Steffen et al. 2011). Often
there are no simple solutions since actions to improve the conditions and resources for one
group might negatively affect another (Enfors-Kautsky et al. 2018). These types of challenges,
which span domains and interact across scales, have raised interest in complexity-based ap-
proaches to better navigate change while moving towards more desirable futures (Sellberg
et al. 2018a). Within the broad framing of just and sustainable futures, resilience assessment is
an adaptable approach that employs a variety of social-ecological methods to address multiple
issues that suit the context. Each assessment identifies as its focus one or more issues relevant to
the particular SES.
The types of questions that resilience assessments generally deal with include:

*  Understanding the resilience of an SES, how it has changed over time and what fac-
tors build or erode it; resilience assessment usually addresses both resilience to specific
changes and potential shifts in a system state, as well as general resilience to unknown
change

*  Exploring strategies and actions for an SES to continue to deliver important ecosystem
services to people in the face of change; these strategies can include buffering change,
but also adapting and transforming in response to change

*  Exploring how governance and management of an SES can be improved by taking more
of the inherent system complexity and dynamics into account; the assumption is that this
will better align the governance system with the underlying social-ecological processes
and also make it more effective

In practice, these three areas of exploration might be partly overlapping and one resilience
assessment could cover all of them. Below are examples of specific questions that resilience
assessments have dealt with.

e How has resilience of an SES changed over time? (e.g. understanding how the resilience
of'a Coastal Pacific herring fishery changed during different management eras (Salomon
et al. 2019))

e What factors build or erode resilience? (e.g. comparing cases of resilience and transfor-
mation across the Arctic region (Huitric, Peterson, and Rocha 2016))

*  How can we increase the resilience of important ecosystem services in the face of future
changes? (e.g. exploring strategies for building resilience of food systems in Eskilstuna
Municipality in Sweden (Sellberg, Wilkinson, and Peterson 2015))

*  How can we shift the system to a trajectory where important ecosystem services are
more resilient? (e.g. exploring how the Telecho community in Ethiopia can transition to
pathways to a more food-secure system (Maru et al. 2017))

*  How can we manage an SES in a way that takes more of its complexity into account?
(e.g. co-producing knowledge on multiple ecosystem services in the Helged water-
shed, the synergies and trade-offs between them and potential positive future scenarios
(Malmborg 2019))
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*  How can governance of an SES take more of the social-ecological connections and dy-

namics of change into account? (e.g. understanding the social and economic dimensions

of natural resource management issues and identifying thresholds of potential concern

in Australian natural resource management (Sellberg et al. 2018b))

*  How can we design development interventions that address the systemic causes of prob-

lems, are more effective and have sustained benefits? (Maru et al. 2017)

Brief description of key methods

A small number of resilience assessment guides explicitly engage with the complex nature

of SES. These approaches offer ways of exploring social-ecological dynamics and developing

strategies to influence how a system might adapt or transform in the face of change. They

also offer practical tools grounded in theory that can help researchers and others to assess and

influence the resilience of complex adaptive systems (Sellberg et al. 2018a). While there are

many other resilience assessment guides available that have been developed for a variety of

purposes, the approaches included in Table 14.1 are designed to assess resilience specifically

through a social-ecological lens.

Table 14.1 Summary of key approaches used in resilience assessment

Approach Description References
Wayfinder Wayfinder is a resilience guide for navigating Key introductory text
towards sustainable futures. It is a process guide  Enfors-Kautsky et al. 2018
used for resilience assessment, planning and L.
L . . Applications to SES
action in SES. It describes a process for engaging .
. . Goffner, Sinare, and Gordon
stakeholders at multiple levels, co-creating 2019:
knowledge and exploring system dynamics (e.g. p ,tt K d Goff
feedbacks, thresholds, cross-scale interactions) errotton, Ka, and totiner
. . . 2019
and social-ecological dilemmas (e.g. ecosystem
service trade-offs). It includes tools for developing
strategic actions and deciding when to build
resilience and when to adapt or transform.
Wayfinder also offers practical guidance and an
online toolkit with ready-to-use activity sheets.
Resilience, The Resilience, Adaptation Pathways and Key introductory text
Adaptation Transformation Assessment (RAPTA) framework O’Connell et al. 2016

Pathways and
Transformation
Assessment

is a guide to developing and implementing
interventions for sustainable development.

It includes technical components of system
assessment (feedbacks, thresholds, cross-scale
interaction) and guidance on filtering options
and creating pathways for change. It has been
designed to work with project cycles and to
enhance or work with existing theory of change
methods.

Applications to SES
Maru et al. 2017;
Cowie et al. 2019

(Continued)
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Table 14.1 (Continued)

Approach Description References

Resilience The Resilience Assessment Workbook presents a  Key introductory texts
Assessment five-phase approach to assessing the resilience of Walker et al. 2009;
Workbook for SES. This approach involves defining the system, Resilience Alliance 2010

Practitioners 2.0 understanding system dynamics, identifying key Applications to SES
relationships, exploring system governance and Haider, Quinlan, and Peterson
acting on the assessment. 2012;
Walker and Salt 2012;
Wilkinson 2012;
Sellberg, Wilkinson, and
Peterson 2015;
Sellberg et al. 2018b

STRESS Strategic Resilience Assessment (STRESS) is a Key introductory text
learning process for resilience planning that Levine, Vaughan, and
includes a communications plan, a work plan Nicholson 2017

and field-team training. It includes practical
guidance on the time and skills required for the
assessment, which works towards developing

a resilience-focused theory of change. STRESS
combines resilience concepts with vulnerability
assessment (e.g. developing vulnerability
profiles, identifying vulnerable groups).

Applications to SES
Mercy Corps 2018

Operationalising Operationalising systemic resilience is a Key introductory text

systemic resilience  multi-stakeholder process to build community Helfgott 2018
resilience. The framework is derived from a
critical analysis of resilience thinking, systems
thinking, community operational research
and development studies. Phases in the
process include critiquing system boundaries,
visioning (negotiating desirable change
‘for whom’), setting time frames through
asset mapping and back-casting, scenario
development to probe uncertainties, locally
driven implementation, evaluation learning
and re-evaluation.

Applications to SES
No known applications

Limitations

Resilience assessment is a practical, hands-on, transdisciplinary and collaborative approach
for exploring critical issues in SES. There are a number of limitations or challenges, many of
which also apply to other participatory knowledge co-production processes.

At a conceptual level, a complex adaptive systems mindset is key to resilience assessment,
but this takes time to develop and often is in direct contrast to prevailing views. When
resilience assessment was used by catchment management authorities in Australia, the prac-
titioners often experienced a clash with existing mainstream approaches to natural resource
management that assume linear cause-and-effect relationships (Sellberg et al. 2018b). By
contrast, the resilience assessment approach highlights real-world complexity and does not
sit neatly within one sector; rather, it acknowledges that outcomes are uncertain, which can
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sometimes be very challenging. Cross-scale interactions can also appear abstract or too far
removed from the system and may be difficult to evaluate, but conceptual models are helpful
in this regard (e.g. see Walker et al. 2009).

At a practical level, the approach is process intensive, requiring significant time and re-
source investments and a commitment to revisiting past steps and challenging assumptions as
new knowledge and understanding is gained. As with most transdisciplinary and collabora-
tive approaches, resilience assessment requires time for building relationships and trust and
embedding or anchoring the process in an organisation or community. In two Swedish cases,
for example, the assessments were mainly side projects to the normal operations, carried
forward by engaged key individuals (Sellberg, Wilkinson, and Peterson 2015; Sellberg et al.
2017). As seen in some cases in Australia, where resilience assessment has been used the lon-
gest, it takes several years to really embed the approach in an organisation because it requires
changes in the organisational culture, structure and processes (Sellberg et al. 2018b). Some
have suggested simpler and faster approaches to assessing resilience, but ultimately there are
no shortcuts to enabling systemic change, which inevitably involves a long-term commit-
ment (Enfors-Kautsky et al. 2018).

As an ongoing method for understanding system dynamics, resilience assessment is incom-
patible with short-term project frames that are common in programmes that expect prede-
termined outcomes according to a set schedule. This points to an ethical consideration of not
starting a resilience assessment where there is no possibility of a long-term commitment and
follow-through. Resilience assessment has been ongoing in parts of Australia for well over a
decade. In Tajikistan, external experts conducted a resilience assessment over a one-year pe-
riod, but in partnership with an NGO with a long-term engagement in the area (Sellberg et al.
2018a). Capacity building, as part of the Tajikistan project, also ensured that the NGO could
continue using and adapting the resilience assessment approach in their operations.

Resource implications

Resilience assessment as described in this chapter is a learning process that requires both a
long-term commitment and sufficient resources, including skilled facilitation and people
who are trained to guide a participatory process. Resilience assessments also draw on existing
sources of data, e.g. regarding different environmental aspects. The quality of and access to
these data will determine the depth and quality of the assessment.

The leader or team leading a resilience assessment needs inter- and transdisciplinary skills,
since they need to integrate many different types of knowledge and sources of information,
e.g. qualitative and quantitative data from natural and social science, as well as practical and
experiential knowledge with scientific knowledge. If diverse participants are engaged in the
process of assessing resilience and analysing systems, they also need skills that can be trans-
lated to ground complex concepts in real-world examples that are relevant to the context.
Established networks and relationships with key stakeholders and non-academic partners are
not prerequisites but can greatly facilitate the process and decrease the time of preparation.

The assessment leaders or teams also need to be trained in resilience and systems thinking.
They also need a complex adaptive systems mindset and the pedagogical skills to teach this
mindset to other core people involved in the resilience assessment, if necessary. Additional
skills in particular methods and tools, such as scenario development (Chapter 11) or dynam-
ical systems modelling (Chapter 26), will be useful, without getting too attached to any one
tool. The case will determine which tool will be useful and it is recommended to have a
variety of tools at one’s disposal.
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Case study 14.1: Collectively redefining a better
future in Ranérou-Ferlo, Senegal

Nearly 60 years after independence, rural populations living in the Ferlo, i.e. the northern
Sahelian part of Senegal, continue to face immense development challenges. The major-
ity of people living in the region are Fulani pastoralists who rely on extensive livestock
herding. Vulnerability persists in the region, despite decades of development initiatives
by the Senegalese government and international organisations leading to increased ac-
cess to health care, education and water. Among the key issues are climate variability
(e.g. Herman et al. 2018), malnutrition (e.g. Lazzaroni and Wagner 2016), land degradation
(e.g. Hermann, Aziz Diouf; and Sall 2019), and persistent tensions among local actors over
the use of pastoral resources. Researchers from the French government-funded Future Sa-
hel Project, in collaboration with the Senegalese Great Green Wall Agency, conducted an
18-month-long participatory process with the goal of co-creating an innovative strategic
development plan for the district of Ranérou-Ferlo.

Following the Wayfinder guide (Enfors-Kautsky et al. 2018), the process began
by identifying who to engage and doing an initial system exploration. Two coalitions
were quickly established: (a) a ‘national coalition’ (Dakar) involving managers of the
national Great Green Wall Agency, and (b) a ‘local coalition’ (Ranérou) involving
the district administrator and the head of the local office of the Directorate of Water,
Forestry, Hunting and Soil Conservation. Together with these coalitions, researchers
mobilised local citizens to form a multi-stakeholder working group. This group iden-
tified a set of local aspirations for development, along with existing constraints that
were preventing the realisation of these aspirations. These included, for instance, the
general lack of collective action, the lack of accountability of governance actors, the
spread of uncontrolled settlements, and prejudices and misconceptions about Fulani
herders. The next step used a systems lens to identify key leverage points that were
revealed in conceptual models drawn by participants, as well as the networks of inter-
actions between aspirations for the system and constraints.

In the final step of the process, four action strategies were collectively designed.
Each strategy revolved around a set of linked aspirations and proposed actions to trig-
ger specific changes in the district of Ranérou-Ferlo in order to reach these aspirations,
while bringing the district closer to a more resilient path (future-sahel.blogspot.com).

The resilience assessment process: (a) confirmed the pressing need for improve-
ment of social-ecological conditions in the area, (b) helped researchers and stake-
holders to collectively identify development priorities and create strategies that target
key leverage points, and (c) along with local actors highlighted the importance of
social-oriented development actions in environmental protection. A strategic plan was
distributed to all governance and development actors involved in the process. The
development planning document included explanations of key concepts in the the-
oretical framework of the Wayfinder approach, and provided full descriptions of the
strategies that had been co-designed with local actors.

The Wayfinder process conducted in Ranérou (Figure 14.1) integrated three
groups of actors working at local to national levels. Their respective activities contrib-
uted towards developing strategies for change. At a local scale, results of workshops
with the multi-stakeholder group were presented by the research team and discussed
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with the local coalition. To enable the implementation of the strategies, leaders of the
Senagalese Great Green Wall Agency were involved through the national coalition.

Many of the challenges encountered with this case study are common to participa-
tory processes in rural areas, including language barriers and the low literacy rates of
workshop participants. These were overcome by including Senegalese researchers who
could speak Fulani and using drawings and other visual aids during workshops. To ad-
dress power imbalances among local actors, stakeholder groups met separately first to
ensure the inclusion of marginalised voices. Locally relevant metaphors were used to
help explain otherwise abstract theoretical concepts that do not always translate well.

The Wayfinder resilience assessment approach was well suited to the objectives
and context of research in the Ranérou-Ferlo SES. Beyond the key insights gained re-
garding local system dynamics, the coalitions helped to maintain a focus on realistic and
relevant development strategies, which could be supported and eventually implemented
by governance and development actors. Simultaneously, trust among coalition members
enabled dialogue about alternative land management options that challenged existing
beliefs and habits and opened up new possibilities. Importantly, the involvement of gov-
ernance actors in the coalitions facilitated uptake of the results in their networks and
within the organisations that will implement the development strategies.

NATIONAL COALITION LOCAL COALITION
li" : Representatives of the Senegalese li' % District administrator +
T Great Green Wall agency w Water and Forest officer
4 % ~ Assist with institutional networking 4 % ~ Co-supervise local activities
4 % ~ Reflect on results - % = Assist with workshop organisation

|
2 4 Reflect on results

RANEROU o<—|

o DAKAR
MULTI-STAKEHOLDER WORKING GROUP
i' i Local actors representing different
T interests and visions
Tl& Members of the group - % ~ Identify innovative development strategies

| . .
4 % - Roles/activities of the group <4~ Shareresults within personal networks

Figure 14.1 A multi-level process framework for resilience assessment in Ranérou,
Senegal (© Arthur Perrotton)
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New directions

While resilience assessment has traditionally been oriented towards natural resource man-
agement and planning processes, it is increasingly being used to inform development pro-
gramming (Haider, Quinlan, and Peterson 2012; Pollard, Biggs, and Du Toit 2014; Maru
et al. 2017; Enfors-Kautsky et al. 2018). A growing number of guides have been designed to
streamline the assessment with project cycles and have integrated traditional development
methods such as theory of change, capitals approaches and livelihood analysis (OECD 2014,
O’Connell et al. 2016; Levine, Vaughn, and Nicholson 2017; UNDP 2017). The intersection
of resilience and development practice has the potential to be a source for interdisciplinary
innovation by combining and creating new methods. The recently developed Wayfinder
approach offers a new framing of change narratives that is informed by theory of change and
social innovation, and combines agency, opportunity context and strategic leverage points
(Enfors-Kautsky et al. 2018). A number of rapid resilience assessment approaches are also
being developed, mostly using quantitative methods, to suit a variety of project objectives
(Salomon et al. 2019).

Resilience assessment is increasingly used in urban contexts, as resilience is a key issue for
many cities facing extreme weather events, a lack of water and other disruptions (Elmqvist
et al. 2019). A recent study assessed the resilience of ecosystem services to climate change
and urban growth in southern Stockholm, Sweden, for example (justurbangreen.com/web/
en/startpage/enable). This project emphasised spatial aspects of resilience, which are relevant
for city planning.

Several recent guides have placed more emphasis on transformation to sustainable and just
pathways, in line with the global goals of sustainable development (O’Connell et al. 2016;
Enfors-Kautsky et al. 2018). This direction may influence future applications of resilience
assessment to focus more on questions of how a system can shift to sustainable pathways, or
build transformative capacity.
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