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The challenge
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Conceptual frameworks

Figure 1 Conceptual frameworks for ecosystem services and poverty alleviation. Rounsevell et al., 2010; Fisher et al. 2013,
Reyers et al. 2017, Fischer et al. 2015.

Complex social-ecological systems
Complex adaptive systems (CAS) are
comprised of many individual, diverse
components that interact forming a network
which self-organises, learns, and adapts over
time resulting in emergent behaviour or
properties at a macro-level which cannot be
predicted from micro-level components or
properties (Levin 2002; Duit & Galaz 2008;
Schoon & van der Leeuw 2015).
Social-ecological systems (SES) research brings
together complex adaptive systems science
and the intertwined approach of humans-innature, emphasising the embedded and
interdependent nature of society and
ecosystems and the long history (and future)
of the two shaping, and being shaped by, one
another (Folke et al. 2016).

Elements of social-ecological systems
1. Interactions and feedbacks: co-evolutionary view of these couplings
which co-produce emergent outcomes such as ecosystem benefits and
wellbeing
2. Cross-scale dynamics: across space and time including time lags, path
dependency, legacy effects
3. Diversity: system components and actors, their effects on system
trajectories, resilience and social-ecological couplings over time and
space. Diversity comprises of variety, disparity and balance
4. Non-linearity: the disproportionality of inputs and outputs, linked to nonlinear relationships, feedbacks, thresholds and regime shifts
5. Resilience: the capacities of an individual, household, community,
institution or system to continue to develop with and through change. This
includes the ability to persist, to adapt or to transform through a
reconfiguration of the system and its interactions
Liu et al. 2007, Selomane et al. 2017; Haider and Boonstra 2016

Findings: trade-offs

1. Feedbacks: Research that focused on socialecological feedbacks challenged assumptions of
linear trade-offs between poverty and ecosystem
services declines
•

•
•

poverty-environment feedbacks are complex and
strongly influenced by external drivers and
management;
increases and declines in wellbeing correlate with
ecosystem declines;
environmental feedbacks linked to system tipping
points of relevance to policy goals

2. Cross-scale dynamics: Cross-scale studies
exposed trade-offs across time and space which
would not have been evident from current
approaches.
•
•

trade-offs the result of prior activities (legacy
effects),
global and regional forces such as markets,
policies, governance and corruption have strong
and unpredictable influence on local outcomes

Galaz et al. 2011. Public Admin.

Findings: trade-offs
• Diversity: Projects including diversity revealed tradeoffs and emergent outcomes which were hidden by
the use of existing indicators and aggregate/ additive
approaches
– social diversity (groups, assets, goals) reveals hidden
trade-offs in assumed win-wins
– multidimensional approaches to ES and HWB reveal
emergent relationships hidden at micro-level

• Non-linearity: Multi-decadal time series data
highlighted non-linear risks for development. It
further suggested possible early warning indicators of
tipping points

– long-term data reveal environmental tipping points
leading to system change with implications for social
priorities,
– increasing sensitivity to drivers and “flickering” indicate
approaching thresholds.
Biggs et al. 2009. PNAS

Findings: trade-offs
• Resilience: As an analytical approach, resilience highlighted
the value of exploring system dynamics and capacities for
responding to change,
– Coping and adaptive capacity through diversity and
strategies
– Transformation – the capacity to create a fundamentally
new system when ecological, economic, or social
structures make the existing system untenable

Lade*, et al. (2017). Science Advances

Approaches
• Advances in social-ecological modelling (including
regional linkages, participatory)
• Value of multi-decadal data (combined with
models/proxies)
• Approaches focused at macrolevel/emergent level e.g.
social-ecological co-production, syndromes
• Advances in determining social thresholds but gaps in
our ability to link ecological and social thresholds
• Novel social-ecological data from national census and
household surveys
• Need to shift from micro and meso scales vs. the ability
to disaggregate

New frontiers
• Beyond single feedbacks to complex system dynamics and
emergence
• Beyond social differentiation to diversity of actors, culture, and
ecosystems, and in social-ecological interactions as sources for
novelty/innovation, practices and strategies to adapt to unexpected
change.
• Beyond planetary boundaries to non-linear relationships,
thresholds and regime shifts important for contexts of persistent
poverty and traps
• Beyond local to explore the interregional, cross-scale connections
between social and ecological systems from global to local systems
• Beyond persisting, resilience as transformability for traps,
persistent poverty requiring reconfigurations of systems to build
capacity to continue to develop in the face of change

Policy and practice
• Agenda 2030: policy coordination

– social-ecological models, indicators and
analyses bringing together water, food,
development and conservation sectors
– multiple and cross-scale dynamics for
sustainable development extending the
national and global focus of SDGs (and
implicit assumptions of additive scalar
relationships)

• Supporting a more dynamic perspective on sustainable development
– progress in models and frameworks (and evidence) with which to support the
integration of social-ecological tipping points into policy and practice
– new avenues for the development of indicators and approaches to capture
important aspects of diversity and social differentiation
– new opportunities for development, strengthening dynamics from local to
global scales, while staying away from thresholds

