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Social learning for resilience in social–ecological
systems
Joop de Kraker1,2
Fostering of social learning is generally considered an important
governance instrument to build resilience in social–ecological
systems. Empirical studies addressing the contribution of social
learning to resilience are scarce however, and do not provide
direct evidence but infer this contribution from the impacts of
social learning on system governance and management. These
impacts are found more frequently at the local level than at
higher, regional or national levels, probably depending on the
overlap between participants in social learning and actors in
governance and management. Recent studies have shown that
at higher levels a connection between social learning and policy
can be achieved through bridging actors or organizations, and
vertical linkages between governance levels. Conceptually and
methodologically the study of social learning and its relation with
resilience has advanced sufficiently to enable more rigorous and
detailed empirical research. This should focus on how attempts
to foster social learning within social–ecological governance
systems can be made more effective and efficient, for example,
through the use of new technologies to support the learning
process or through the creation of permanent, informal multistakeholder learning spaces within formal policy structures.
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Introduction
Attention for the role of learning in building resilience
can be traced back to the early stages of resilience
thinking [1,2]. The relationship between learning and
resilience is conceptually simple. Social–ecological
Current Opinion in Environmental Sustainability 2017, 28:100–107

systems are characterized by a close, dynamic interaction
between social groups and their natural environment [3].
Learning about undesirable environmental changes is a
pre-condition for responding to these changes, and the
ability of social groups to respond to change generates
resilience [4,5], which is the capacity of a system to
experience shocks while retaining essentially the same
identity [6,7]. More recently, resilience has also come to
include transformability, the capacity to create a fundamentally new system when the existing system has
become unsustainable [8]. The central role of learning
is reflected in Folke’s [9] definition of resilience of social–
ecological systems which includes the capacity for learning and adaptation.
Learning is a change in knowledge, skills or attitudes,
that may result in changes in behavior, or even institutions [1,10]. Social learning is learning by social groups,
resulting in changes at group level, through social interaction [11]. History provides many examples from traditional societies adapting to environmental change, presumably through social learning [12]. In these examples,
social learning emerged from a form of social self-organization [4]. Yet, their success has inspired scholars to
consider organized settings to foster social learning as an
important adaptive governance instrument for building
resilience in contemporary social–ecological systems
[8,13,14]. Adaptive governance is a multi-actor, multilevel decision-making approach with the aim to adaptively negotiate and coordinate management of social–
ecological systems, with demonstrated positive effects on
natural capital [15].
A recent review on the role of learning in building
resilience of ecosystem services concluded however,
that there is a need for greater conceptual clarity on
what social learning is and how it contributes to resilience [2]. Furthermore, the authors considered the
evidence about the importance of social learning and
the mechanisms by which it enhances the resilience of
social–ecological systems to be unclear. The aim of this
paper is first to present an integrated conceptualization
of how social learning may contribute to resilience of
social–ecological systems, and, second, to assess the
empirical evidence for the contributions of social learning to resilience. The focus is on social learning for
resilience, that is, on the intentional, instrumental use
of social learning processes as a mechanism to build
resilience in social–ecological systems. Throughout
the paper a distinction is made between the settings
www.sciencedirect.com
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Figure 1

From interventions fostering social learning to impacts on system resilience: (a) a setting is organized for communicative interactions between a
heterogeneous group of actors, with the intention to foster social learning among these actors; (b) this may result in social learning processes
taking place, interactions that bring about cognitive or relational changes at group level; (c) possible outcomes of social learning include a
common understanding of a problem or more trust among the actors; (d) finally, these outcomes may translate in enhanced system resilience
through real-world changes in management and governance of social–ecological systems.

to foster social learning, social learning processes, social
learning outcomes, and social learning impacts (Figure 1)
[10,11]. Wider outcomes and impacts beyond the group
involved in the social learning processes are considered
here as (in part) contributions of social learning, but the
activities by which they are achieved (e.g. mass media
dissemination, lobbying) are not considered to be part of
the social learning process.

Conceptualizing social learning for resilience
Although learning in general is since long an important
concept in resilience thinking, there are only a few
publications from before 2000 that make an explicit
connection between resilience and social learning.
The earliest sources that mention both concepts in
the context of social–ecological systems, portray social
learning as an emergent, self-organized process of corrective societal change in response to unsustainable
resource management [16,17]. Not until 1999, it was
suggested that social learning could be intentionally
fostered as an adaptive mechanism to build resilience
[18]. Since then, fostering social learning has received
increasing attention as a governance instrument, in particular in participatory natural resource management (e.
g. [19–21]), adaptive management of ecosystems (e.g.
[5,22,23]), and adaptation to climate change and natural
hazards (e.g. [24,25]).
As the concept of social learning became more popular,
the confusion about its meaning also increased [10]. A
major step in reaching more conceptual clarity has been
the proposal by Reed et al. [11], to define social learning as
a change in understanding, that goes beyond the individual and occurs through social interactions. Ideally, this
definition functions as a baseline and depending on the
study the definition of social learning may include additional criteria, for example, learning must be convergent
towards a common understanding [26,27], or encompass a
wider set of outcomes, for example, changes in relations
www.sciencedirect.com

among the group members [28]. As Cundill and Rodela
[28] observed, a broad distinction in this respect can be
made between the literature on adaptive (co-)management, where social learning is mostly about cognitive
changes in understanding and coping with uncertainty,
and the literature on participatory natural resource management, where it often also includes relational changes,
such as more trust and better working relations among the
participants to enable collective action. The major type of
social interaction through which all these changes may
occur is by joint, discursive reflection on information
about the system to be managed [29,30]. The sources
of information may range from collective experiences,
experiments, monitoring data, computer simulations, and
external experts, to the knowledge, views and experiences of other members of the social group [1,2,29]. Here
again a distinction can be observed between the literature
on adaptive (co-)management, with an emphasis on
experimentation, and the literature on participatory natural resource management, emphasizing deliberation and
dialogue [28].
In resilience thinking, learning is given a central role in the
adaptive cycle (Figure 2) [31,32]. The adaptive cycle is a
conceptual model of the dynamics and resilience of ecological, social and social–ecological systems. In different
stages of the cycle, learning plays different roles: in the
‘front loop’, learning is associated with incremental, optimization-type innovation to enable further growth, whereas
in the ‘back loop’, it is associated with more radical types of
innovation in response to crises in the system. A third,
‘transformational’ type of learning occurs when learning
outcomes, innovations developed during the back loop at
lower levels of the social–ecological system, are taken up in
the front loop at a higher level. These three forms of
learning match a common typology in learning which
distinguishes single-loop learning (incremental change,
improvement of the effectiveness of actions to meet predefined goals), double-loop learning (more fundamental
Current Opinion in Environmental Sustainability 2017, 28:100–107
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Figure 2

The adaptive cycle with the four principal phases that a system can cycle through: exploitation (r), conservation (K), release (V), and reorganization
(a). The phases are connected by two ‘loops’: the front loop (from r to K) is characterized by stable conditions and growth, initially fast and slowly
reaching a plateau; the back loop (from V to a) is characterized by unpredictability and initial disintegration after a crisis, followed by renewal,
sometimes also at higher levels of the system. The back loop thus provides for the resilience of the system. In different phases of the cycle,
different types of learning play a role. Double or triple-loop learning during the back loop is associated with social learning.
Source: Adapted from Panarchy by Lance Gunderson and C.S. Holling. Copyright ã 2002 Island Press. Reproduced by permission of Island
Press, Washington, DC [31,32].

change, rethinking the underlying assumptions and redefining goals) and triple-loop learning (paradigm change,
questioning the norms and values underpinning the current
governance regime) [14,29,33,34]. In the context of
Current Opinion in Environmental Sustainability 2017, 28:100–107

resilience, social learning is usually connected to double
or triple-loop learning during the back loop: as a way to
recognize the challenges (or even crises) the system faces,
understand the need for more fundamental change, and
www.sciencedirect.com
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explore novel perspectives and solutions [35]. The strength
of social learning in this respect is twofold. The diversity of
knowledge, expertise and viewpoints in the group can help
to make a balanced assessment of the collective problem
and develop novel and socially robust solutions, and the
collective learning can generate common ground and trust
for joint action [36,37].
In particular in participatory natural resource management,
fostering of social learning was initially seen as the ideal,
non-coercive approach to address collective problems in
social–ecological systems that require a collective or coordinated response [38]. However, years of research have
made clear that the niche for fostering of social learning as
an effective governance instrument is rather limited, that
is, there are not many situations where there is a good
chance of achieving the desired outcomes. Whether organized, joint reflection on information about the system to
be managed by a heterogeneous group of actors does result
in desired social learning outcomes such as consensus
about the problem and socially robust solutions, depends
on a broad range of case-related and process-related factors
[4,10,29,39–43]. Important case-related conditions promoting social learning are first of all a balance of power
and strong interdependence between the stakeholders in
solving the problem. Other case-related factors are overlapping values and interests, trust, limited risk, a supportive institutional context, and a sense of urgency and
awareness of the need to change among the stakeholders.
Major process-related factors include a balanced, diverse
stakeholder selection, effective leadership or facilitation,
space for reflection, a safe and informal environment, and
transparency. These process requirements, combined with
the frequently mentioned need for long-term engagement
and repeated meetings [1,2,4,10,44], make fostering of
social learning as an intentional intervention a resourceintensive investment with a modest chance of success in
terms of desired learning outcomes.

Contributions of social learning to resilience
Although there is by now a fair understanding of the
conditions under which interventions fostering social
learning may generate the desired learning outcomes,
much less is known about their contributions to the
resilience of social–ecological systems [2]. To gain more
insight, a review was conducted of empirical studies
published over the past 10 years (2007–2016), using
‘social learning’ and ‘resilience’ as topic search terms in
the Web of Science Core collection.1 After excluding all
publications that were not empirical (N = 44), not about
intentional interventions (N = 32), not about social–ecological systems (N = 24), or where the search terms had a
very different meaning than in this paper (N = 15), the
initial set of 125 publications was reduced to only
1

This yields all publications with both the terms ‘social learning’ and
‘resilience’ in the title, abstract or keywords.
www.sciencedirect.com

10 empirical studies.2 These studies concern successful
initiatives to generate social learning among multiple
actors, covering a wide range of social–ecological systems,
scales and issues. Following the conceptual framework in
Figure 1, the articles were analyzed with respect to the
object of social learning, the participants, the learning
outcomes, and the impacts on governance and management of the social–ecological system (Table 1). Also, all
statements about the contribution of social learning to
resilience, or the lack thereof, were considered.
Social learning outcomes were identified in all cases, cognitive (e.g. shared understanding of problem, new responses)
and/or relational (e.g. trust, networks). There were no apparent differences in learning outcomes between the local
[43,47,51,52,54] and regional cases [48,49,50,55]. For the
national cases [53], the learning outcomes were not specified. In terms of impacts, changes in governance and management (e.g. better communication, less conflicts, new
practices adopted) were reported in most local cases
[43,47,51,52] and half of the regional cases [48,49]. For
the national cases [53], the researchers concluded that
the institutionalization of lessons from social learning in
governance had failed. Remarkably, in none of the studies
attempts were made to operationalize and measure resilience, and conclusions about the contribution of social
learning to resilience were consequently based post hoc on
theoretical considerations. The general line of reasoning was
that in case social learning helped to respond effectively to
undesirable changes or states in the social–ecological system, it contributed to the adaptivecapacity of the system and
therefore ultimately to its resilience.
Translation of social learning outcomes into adaptive
changes in governance and management of social–ecological systems, appears more difficult at higher levels and
larger scales. As the cognitive and relational learning
outcomes seem to be rather ‘sticky’, that is, not easily
transferred from the group and level where they were
acquired [56], the major factor is probably the distance
between the informal learning process and the formal
policy process [34]. At the local level, transfer and
institutionalization of social learning outcomes is facilitated by a large overlap between the participants in the
social learning process and the actors responsible for
governance and management. In the two regional cases
with impacts, there was also a close connection between
2

In the literature, alternative terms are common for both ‘social
learning’ (e.g. joint learning, collective learning, joint knowledge production) and ‘resilience’ (adaptive capacity, sustainability). This may
affect the representativeness and generalizability of the reported findings, but a comprehensive review including alternative keywords was
beyond the scope of this paper. However, as the reviewed set of studies
mirrors the trend in the wider ‘environmental learning’ literature
[45,46], viz. lack of methodological rigor and empirical evidence and
an emphasis on local to regional scales, it is not expected that a larger
collection would change the overall findings.
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104 Sustainability governance

Table 1
Learning outcomes and impacts on governance and management of social–ecological systems in 10 empirical studies on social learning;
‘what’ specifies the type and level of the system, ‘who’ specifies the participants in the social learning process.
Source

Outcomes

Impacts

47

Forestry in western USA (local,
5 cases)

Community-based forestry
organizations

Shared understanding;
improved information base; trust

48

Paraiba do Sul river basin
management in Brazil (regional)

River basin management
committee

43

Integrated management of
communal natural resources in
South-Africa (local, 3 cases)
Dhuenn river basin management
in Germany (regional)

Committees with
representatives from the rural
communities
Informal participatory
stakeholder platforms

Shared understanding of
problems, possibilities, and
mission; trust; ability to work
together
Questioning and contestation of
traditional decision making
structures and processes
Changes in frames and
assumptions; consensus on
possible measures; creation of
networks

Helped resolve conflicts;
changes in existing or adoption
of new practices
Successfully improved
(sustainable) water management
strategy during period of drought

Co-management of narwhal,
beluga and char fisheries in
Canadian Arctic (regional,
3 cases)
Management of wildfires in USA
(local, 4 cases)

Multi-actor platforms of arctic
communities, hunters,
scientists, managers

52

Agroforestry in Tanzania (local,
large sample)

Strengthened local social
capital; consensus and
convergence in decision making

53

River management in UK; water
resources management in
South-Africa; climate adaptation
of agriculture in Italy (national,
3 cases)
Integrated natural resources
management in Mexico; coastal
management in Argentina; forest
management in Colombia (local,
3 cases)
Regional climate adaptation
governance in Indonesia
(regional, 5 cases)

Agroforestry program
participants (farmers, project
staff, government officials, other
stakeholders)
Multi-level, multi-actor platforms
of policy developers and policy
implementers

Stakeholders from the local
communities, plus external
stakeholders (incl.
governmental)

Shifts in understanding; new
types of responses proposed

Shift towards transformative
actions was ‘less evident’

Multi-stakeholder platforms with
stakeholders from case study
sub-districts

Trust; cross-scale networks;
knowledge integration;
innovative adaptation strategies

No or very limited evidence of
institutional change to existing
planning processes

49

50

51

54

55

What

Who

Trust; collective ownership of
problem; ideas to improve
management decisions; revised
assumptions, worldviews
Improved relationships, clarified
responsibilities

Community members,
firefighting professionals

the learning and policy process [48,49], whereas this was
found lacking in the regional and national cases without
impacts on governance and management [50,53,55].
According to the researchers this was because policy
windows did not occur during the social learning process
or were not used [53,55]. Policy windows are openings
in governance regimes that are normally resistant to more
fundamental change [34]. These windows are often
associated with crises, when the need for change has
become evident [57,58]. To enhance the probability
of occurrence and successful use of policy windows,
the researchers propose to sustain the social learning
process over a longer time period and to combine this
with a more active, opportunity-seeking approach towards
the formal policy process [53,55]. Possible ways to
create more permanent settings for social learning are
providing informal ‘shadow spaces’ within and between
Current Opinion in Environmental Sustainability 2017, 28:100–107

Significant social learning

Shifts in local rule making and
enforcement
Implementation of river
management experiment;
agenda for higher-level formal
process; changes in financing of
water management
No evidence of application of
lessons in co-management

Improved communication
systems, contributing to fire
response efficiency and
effectiveness
Potential conflicts avoided; more
effective and socially robust
solutions developed or adapted
and integrated
Failure to move learning
outcomes from platform to
institutionalized governance
processes

organizations [59] or establishing ‘bridging organizations’
as places of collaborative learning and management [60].
Before such more permanent settings are realized, individuals may play a key role in bridging learning and policy
processes and exploiting policy windows. These so-called
policy (or social) entrepreneurs perceive the need for
change, build networks within and between levels of
governance and mobilize other actors with their vision
for an alternative approach [57,61].
In a recent study of adaptive governance, Schultz et al.
[15] found in the three successful cases an interplay
between policy entrepreneurs, bridging organizations,
and networks linking multiple levels of governance. This
corresponds with the work of Pahl-Wostl et al. [34], who
used a conceptual framework of the relations between
informal, multi-loop learning and formal policy processes
www.sciencedirect.com
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to analyze transformative change of governance regimes
in flood management. In this framework, transformative
change is possible when learning spaces and policy processes are linked through bridging organizations or individuals participating in both (policy entrepreneurs), and
when there are strong linkages between governance
levels to capture lessons learned at various levels. However, even then such change processes may take decades,
and require at least two crises or extreme events. PahlWostl et al. [34] found in a comparative case study of
flood management that major transformations occurred
after a disaster promoted the adoption of alternative
strategies which were developed after earlier extreme
events. This may be translated in terms of the adaptive
cycle (Figure 2) as one crisis at the beginning of the back
loop, to trigger double and triple-loop learning processes,
and another crisis before entering the front loop, to
institutionalize the learning outcomes.

Conclusions and outlook
The conceptualization of social learning and its relation
with the resilience of social–ecological systems has
advanced sufficiently to guide further empirical research.
However, as these concepts are broad and their interpretation diverse, researchers must continue to be explicit
about how the concepts are defined and operationalized.
There is also a need to use more rigorous methods for
measuring, monitoring and assessing social learning. Such
methods are currently available [26,30,62–64], but still
scarcely used. Given the limited niche for fostering of
social learning through intentional, organized interventions, and the significant investments required to generate outcomes, further research could best focus on making
these investments as effective as possible by optimization
of intervention process design and support of the learning
process. Issues of interest concern the opportunities provided by new technologies to support, for example, social
learning for future climate change with model simulations
[65], or wider social learning through internet communities around participatory monitoring [2,66]. A novel and
very different approach to study social learning in the
context of resilience are controlled behavioral micro-level
experiments [67]. This type of experiments is too artificial to provide evidence about the real-world relationship
between social learning and resilience, but proved very
effective in generating hypotheses to guide real-world
research on, for example, better design of interventions
aimed at social learning.
A review of empirical studies on the contribution of social
learning to resilience of social–ecological systems, indicated that this relation has rarely been studied explicitly,
but inferred from the impacts of social learning on governance and management of the system and thus on the
adaptive capacity. At lower levels (e.g. local), positive
impacts are found more frequently than at higher levels
(e.g. national), due to an overlap between participants in
www.sciencedirect.com

social learning and actors in governance and management.
At higher levels, a better connection between informal
social learning processes and formal policy processes can
be achieved through an interplay of bridging actors and/or
organizations, and vertical linkages between governance
levels. The scope for intentionally creating such adaptive
governance systems seems limited, amongst others due to
dependence on individuals with specific qualities (policy
entrepreneurs) and the occurrence of crisis-linked policy
windows. Nevertheless, other factors provide scope for
design such as the creation of informal learning spaces in
connection to the formal policy structure. Methods and
analytical frameworks are currently available for longitudinal case study research [15,34], to identify how this
can be achieved in different governance contexts. A
question of particular interest is how such learning spaces
can be opened up to a diversity of stakeholders, as current
examples of informal learning networks within formal
policy structures appear to be expert-dominated [34],
which creates risks of legitimacy and public opposition in
the policy implementation phase. The most urgent and
difficult open question, however, concerns how largescale, future problems that require present action can
be tackled with adaptive governance. Given the importance of crises in creating space for learning and windows
for fundamental policy change, how can we organize
social learning and adaptation ahead of the crisis?
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