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Importance of Small-Scale SES
Research Program

Small-Scale SESs are Facing Change

The Kham Film Project (http://khamfilmproject.org/SummerPasture.php)
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Importance of Small-Scale SES
Research Program

Small-Scale SESs are Facing Change

Irrigated Agriculture:
Consumes 70% of global developed
water supplies
Produces 40% of global agricultural
commodities from 17% of the global
cropped area
90% of farms worldwide are less than 2
hectares and support the majority of the
world’s poorest people (> 1 billion)

Image source: Netra Chhetri, School of Geographical Sciences
and Urban Planning, ASU.
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Globalization Challenges for Irrigation SESs

Climate
General reduction in water availability
Increased variability, increased storm
intensity and infrastructure damage
Later arrival of monsoons

Social and Economic
New livelihood opportunities (reduced
labor and commitment)
New technology, complex market
interactions
National/local - multilevel governance
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Scale of Change
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Research: Organizing Principles
Adaptive capacity of small-scale SESs is important for
sustainable food production,
Important to link local governance systems into multilevel
governance structures,
Governance must address robustness-fragility trade-offs
inherent in these systems.
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Extension of the IAD Framework

Static analysis: Constellation of factors that promote successful
collective action and self-organizing governance.
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Importance of Small-Scale SES
Research Program

Extension of the IAD Framework

Dynamic analysis: Constellation of factors that affect
social-ecological systems’ ability to maintain capacity for
collective action, adapt their governance structures, and
continue to function in the face of change.

Exogenous Shocks

Resource
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PublicResource

Users

Infrastructure

Infrastructure
Providers

Source: Anderies, Janssen, and Ostrom, 2004
Exogenous Shocks
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Importance of Small-Scale SES
Research Program

Research Methods: An Iterative, Multimethod Process

Key ThemesComparative AnalysisCase Studies

Dynamic
Modeling

Human
Subject

Experiments

New knowledge and outreach to local communities, policy practi-
tioners, and NGOs.
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Examples

Specific Examples-NSF Sponsored Projects
Dynamical systems/robustness analysis of the Pumpa
irrigation system in Nepal.
Human subject experiments of collective action in
commons dilemmas.
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Pumpa irrigation system in Nepal
Human Subject Experiments
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Irrigation System Management and Robustness
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System Characteristics
120 Households, 6 regions with priorities

Crop: Rice paddy. Water demand is greatest in the first 2 weeks.

Headgate constraint
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Adaptive Governance and Performance

Performance
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Governance
Water delivery
coordination: Open Flow,
Sequential rotations, 12
and 24hr clock rotations.
Upstream-downstream
asymmetry
Mobilize labor for canal
maintenance and repair
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Performance: Open Flow Versus Sequential
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Performance: 12 and 24 hour rotations?

Formal Modeling-Case Study interaction
Model predictions for 12 and 24 hour rotations forced a
revisit of case study data.
Follow up with irrigators: only use 12 and 24 hour rotations
under extremely low water conditions (headgate washout).
Headgate washout scenarios: 12 hour most equitable and
highest performance, 24 hour maximum fairness in very
bad situations.
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What have we learned?

Adaptive Governance:
Can effectively coordinate water delivery, manage conflict
(balance equity, fairness, performance) and increase the
robustness of the system up to a point
BUT has become well-tuned to local biophysical context and
Assumes effective collective action (strongly aided by
biophysical context).

What about collective action?
Changing disturbance regimes and livelihood options
Experiments to mimic irrigation dilemmas
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In the lab
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In the lab

J. Marty Anderies Governance, Robustness, and Sustainability



Sustainability: Coping with Change
Examples

Pumpa irrigation system in Nepal
Human Subject Experiments

In the lab

Results
Collect data by group, by position, chat, quiz scores.
Stable environments: Subjects can solve this problem,
tolerate moderate inequality, understanding of system
function not critical.
Variable environments: Subjects can still solve this
problem. Equality in investment and understanding of
system performance more important.
Group composition important (from exit surveys).
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In the field - does context matter?

Cross system comparison
Again, groups can solve the collective action problem.
Trust (exit surveys) in community members is more
important than having resource use experience.
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Summary

Iterative, Multimethod Research Process

Key ThemesComparative AnalysisCase Studies

Dynamic
Modeling

Human
Subject

Experiments

Institutional design principles to:

- Help link local SESs to multilevel governance structures,
- Enhance existing robustness properties while managing

associated robustness-fragility trade-offs,
- Build capacity to cope with global change.
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Find out more at csid.asu.edu
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