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Adaptation to climate change: the 

role of local government in 

formulating regional adaptation 

strategies



The Study

• Focused on climate change adaptation in the water 

sector

• Examined how adaptation actions can be best supported 

at the local level

• Highlighted several key principles that may guide 

regional and local strategy development
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Key messages

• Local climate change adaptation planning requires high 

resolution spatial data

• Vulnerability varies considerably within a region; Broad-

brush approaches may not be suitable

• Adaptation policy should consider both private and public 

benefits and ill-conceived adaptation policy may lead to 

moral hazard problems 

• Providing quality information should be a key priority for 

local governments 
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The public-private framework
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Adapted from Pannell (2008)



Projected Impacts for North East Victoria

• 19,000 square kilometers, 5 LGAs

• A diverse economy with significant 

agriculture, forestry, services, 

manufacturing & tourism sectors

• Projected flow reductions:
– Low 2030 2-14%

– Dry extreme 2030 10-25%

– Low 2070 9-24%

– Dry extreme 2070 34-61%

• Modeling indicates that at the 

regional level there are serious 

water management dilemmas
• Groundwater already 40% over-

allocated

Study area
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Vulnerability assessment
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• Methodology – (1) water supply dependency; (2) substitution opportunities; 

(3) extent of anticipated water supply changes; (4) lead time requirements

Water dependency: 1= Low; 2= Moderate; 3= High

Substitutions opportunities: 1= Many; 3= Few

Lead- time: 1= „Wait and see approach‟; 3= Decisions are relatively pressing



Adaptation in the agricultural sector

• Irrigated agriculture is more vulnerable than dryland

agriculture

• Dairy cattle industry adaptation

– Substitution of grain and fodder for irrigated pasture

• Horticulture – Grapevine industry adaptation

– Water agency‟s innovative mechanism to deliver water through 

urban water supply infrastructure
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Adaptation in the tourism sector

• Rivers, lakes, forests and snow fields as major tourism attractions

• Ski resorts (Falls Creek, Mt Hotham, Mt Buffalo)

• Areas with 60-days of snow cover per year will decline by 18-20% by 2020

• Improved snow making technologies

• Off-season attractions
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Adaptation in peri-urban water supply - Eskadale

• Community water supply (bore wells)

• Private infrastructure and used to be „self-reliant‟

• Trucking water as emergency supplies 

• Weak incentives to make further capital investment

• Collaborative efforts with community contributions established a reticulated 

system
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Biodiversity

Regent Honeyeater

Turquoise Parrot

• “Nationally endangered 

species”

• Regent Honeyeater

• Turquoise and Swift Parrot

• Peregrine Falcon 

• The Brush-tailed 

Phascogale and 

• Squirrel Glider

• Adaptation options:

• “Wildlife corridors”

• Captive breeding

• Classic public goods

• A clear case for public 

adaptation

• „No regrets‟ strategy
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Concluding remarks

• Adaptation action needs to rest on a sound economic basis

• A major role in dissemination of adaptation information and 

promoting how to use such information

• CC data are dispersed across many agencies and subscribe to 

uncertainty

– Also creates uncertainty about the adaptation benefits

• Reduce vulnerability through prudent infrastructure investments

• Policies safeguard the welfare of marginal communities affected by 

adverse climate change impacts.

• Water policy may hamper adaptation action

– E.g. Restrictions on inter-sectoral water trade
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Thank You
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Adaptation in plantation forestry
• North East Victoria has a significant forest industry (sawlogs, veneer, 

pulpwood)

• Highly vulnerable as reduced biological growth potential increases the 

extent to which they are exposed to forest fire risks

• Short rotations

• Increased fire detection and fire prevention

• Forward planning or even exiting the industry
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Large-scale movements and small-scale institutions: pastoral 

mobility in an era of decentralized resource governance in 

West Africa
Leif Brottem

Department of Geography

University of Wisconsin-Madison

ICARUS II: Climate vulnerability and adaptation
May 7, 2011



Local institutions:
 Mali has been successfully democratizing since 1990

 Nascent municipal governments are tasked with land use planning



The challenge:
 Increasing spatio-temporal overlap between farming and 

migratory herding

 Overlap contributes to conflict between the two groups

 Solutions include areas of land dedicated to livestock passage



Leif Brottem

May 7, 2011

Transhumant herding in dryland West Africa:
A complex and resilient livelihood

 Livestock rely on connectivity between water points and grazing areas

 Spatial configurations of  ag fields can cut off  and/or accelerate 

pastoral movements



 Emphasis on ‘will to live together’ and ‘lines’ of  social solidarity

with aim of  homogenous and functional geographic spaces

 Characterized by overlapping systems of  authority

 Tension between ‘village order’ and public law

 Path dependent

Decentralization in Mali:



Internal contradictions of decentralized 

land management

 In this case, devolution has empowered autochthones but 

relies on migrants (tax revenue, land occupation)

 Migrants contribute substantially to local land use change 

but are disconnected from land governance (tenure and 

planning)

 In-migration benefits village authorities through expanded 

political base



Agricultural hamlets:

 Account for large parts of 
rural populations and 
agricultural production

 Remain under nominal 
control of ‘mother villages’

 Are largely invisible vis-à-
vis of formal institutions

Hamlets represent a complicating element of   land 
resource governance



Settlement dispersal and agricultural expansion

 Yellow circles are hamlet locations 

and areas of  new land clearance

 Red line is livestock migrant route



Multi-scale resource governance

 Negotiated outcomes of  power relations

 Institutional ‘void’ exists above municipalities in Mali

NGOs act as ‘bridging organizations’ 

Crises do not guarantee positive system transformation



Pastoralists lack land tenure

 Pastoralists have not 
historically needed land 
or resource ‘tenure’

Mobility can have the 
effect of impeding the 
development of land 
rights 



‘You’d have to be crazy..’

In rural areas, land tenure will 

remain a local affair for 

the time being..



Meanwhile, herders will continue their seasonal migrations



Thank you..

Acknowledgements: Fulbright-IIE Program, West Africa Research Association (WARA), 
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Development Districts of Nepal

Source: Association of District Development Committees of Nepal, addcn.org.np, 2010
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Livelihoods, Institutions, 
Adaptation Practices:

A meta-analysis

Ewan Robinson
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Champaign



Local Institutions and Adaptation

• Institutions shape adaptation options 
(Agrawal 2010)

• But:

– Lack of comparative framework

– Absent in adaptation policies

• Our goal:

– Build from existing case studies

– Inform further research



Livelihoods, Institutions, Adaptation Practices 
(LIA) Framework



Climate Change 

Impacts
Social, spatial, temporal 

structure; intensity, 

predictability of 

environmental risks

Social Ecological 

Context

Adaptation Practices (mobility, storage, diversification, 
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and

Livelihood Outcomes 
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Institutions shape 
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and
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Figure: Adaptation, Institutions, and Livelihoods Framework
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Socio-ecological context  
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Socio-ecological context  

Adaptation 
PracticesLivelihood 

Strategies

Institutions

…joined by links.

resources, 
information, 
influence



Coding Approach



Socio-ecological context

Adaptation 
PracticesLivelihood 

Strategies

Institutions

Civic

Market

Public

Agriculture Livestock Fishing

Hunting
Trade, 

Services, 
Wage labor

Diversification Mobility Exchange

Pooling Storage

Categorize case study elements



Livelihood-Adaptation Complexes

Civic

Market

Public

Agriculture

Mobility

Storage
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Diversification Exchange

Pooling

Livestock Fishing

Hunting
Trade, 

Services, 
Wage labor

resources, 
information, 
influence



Preliminary Results:
Case Study Meta-Analysis



121 case studies



Database contents

Cases 121

Livelihood Strategies 358

Adaptation Practices 671

Institutions 472

Links:

Institution-Institution 250

Institution-Livelihood S. 471

Institution-Adaptation P. 549



Livelihood-Adaptation Complexes



Types of institutions
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What kinds of institutions?

11%
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p-value = 1.278*10-06, n=629 



At what scale?
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p-value = 0.00023, n=547



Biophysical context matters

Dominant
Land use 

Undermining 
links n

agriculture 3.0% 133

forest 20.3% 74

mixed 6.1% 586

p-value = 9.16*10-06



Livelihoods are facilitated to 
differing degrees

Livelihood
type Undermined n

agriculture 3.6% 504

fishing 9.2% 104

hunting 28.1% 60

livestock 5.4% 207

p-value < 2.2*10-16



Institutions differ across scales

Institution
Scale Undermining n

Community 4.8% 269

Provincial 3.7% 136

National 9.0% 268

International 6.0% 116

p-value = 0.0299 



Thank you!
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