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Why Targerting?

• Minimizing leakage is a key to 

maximizing impact given limited funds 

(Fujii, 2008)

• Large impacts if welfare unevenly 

distributed.



Asset-based Welfare Analysis

• Sen (1981): Capabilities and 

access to entitlements

• Sustainable Livelihoods Approach

• Social Risk Management 

framework

• Asset-based poverty dynamics



Similarities and Relevance for 

Adaptation

• Welfare outcomes determined by 
access to and use of livelihood assets.

• Asset portfolios equal key drivers for 
dealing with increased levels of risks.

• Adaptation as being risk management 
of climate-related risks, whereas 
household capacity depends on access 
to assets (Heltberg et al., 2009)



Household Assets

•Human

•Location

•Physical

•Financial

•Social

•Natural

Policy and  Institutional Context

E.g.:

•Community and Local Institutions

•Services

•Government and Governance

Household Livelihoods Strategies (Incl. risk management)

Household Well-being Outcomes

(Heltberg et al., 2009)



Application

• Multi-dimensional vs. uni-dimensional

• Household-level primary data vs. 

aggregate level data (e.g. districts)

• Mapping provides a visual appealing 

way of presenting spatial heterogeneity.

• Sahn-Stifel Method used for deriving the 

Asset Indices.



Corresponding maps of Bhutan



Major GLOF areas in Bhutan

(UNDP Timphu)



Limitations

• Lacks estimations of payoffs between 
different policy options

• Temporal insights

• Masking extreme ”pockets”

• Sole focus on assets risks ignoring 
underlying drivers vital for achieving 
households’ potential (capacity ≠
action).



What is it good for?

• Identifying spatial heterogeneity in 

access to livelihood assets

• Targeting policies aimed at improving 

households’ risk management 

capacities and livelihoods



Policy examples

• Livelihood asset-related policies could benefit 
households no matter the realised outcomes.

• More coherence between anti-poverty and 
adaptation strategies.

• Examples:
• Safety nets

• Conditional cash transfers

• Index-based insurances

• Physical and financial infrastructure



Thank you
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Background

• Africa is threatened by climate change (cc)

• There is a need to identify and improve ongoing natural resource 

practices that support adaptation to cc

• Potentials of diverse forest governance practices are assessed in this 

study as a step to addressing the vulnerability of ecosystems and 

societies to impacts of cc



Research Questions

• To what extent do current forest management policies, regulations and practices 

consider the need for adaptation and how well can they cope with future climate 

change impacts?

• How can lessons learned from past tree planting activities be useful for effective 

design and implementation of tree-related adaptation projects?

• Are there more important issues on tree-related adaptation other than the act of 

planting trees?

• What are the potentials of existing programme as adaptation strategies to 

address vulnerability to climate change?



Vulnerability Concept 

(source: IPCC 2001) 

http://www.helsinki.fi/yliopisto/


http://www.helsinki.fi/yliopisto/


Environmental Governance 

(source: Lemos and Agrawal 2006)

http://www.helsinki.fi/yliopisto/


Final Conceptual Frame

Governance
Principles
components  
Mechanisms
Issues

Rules/Practice

Mechanisms

Vulnerability of socio-ecological system

Forest ecosystem Society

Different 
services

Sensitivity

Exposure

AC 

Adaptation

Services

+

http://www.helsinki.fi/yliopisto/


Case Studies and Methods

• Qualitative & quantitative

– Expert consultations / judgements

– Reconnaissance survey

– Group discussions

– Structured interviews

– Resource mapping 

– Transect walks

• Multidisciplinary

– Policy + CBA + vulnerability analyses

– Each study relates to an appropriate  
adaptation and forest governance 
background 

http://www.helsinki.fi/yliopisto/


Case Studies: Vulnerability Aspects 

Study Projected

P mm/y

Projected

T(°C)

Adaptation background

I ∼7.3% by 2050, 

by 2100 

∼1.7 2050, 

∼2- 3  2100

Scientific advice

II 6mm/mn by 

2060

∼1.1 to 3.1 by 

2060

Resource management 

/use by the vulnerable

III 6mm/mn by 

2060

∼1.1 to 3.1 by 

2060

Designing  responsive 

NAPA projects

IV by 2100 for 

Ghana

∼2 to 3 by 

2100

Adaptation strategy 

formulation - APF

V 182 by 2100 ∼3.5 by 2100 Regional stakeholder 

priority for adaptation

http://www.helsinki.fi/yliopisto/


Case Studies: Governance Aspects

Study Key 

resource

Forestry 

domain

Governance 

strategy / 

mechanism

Priority in 

forest 

policy

I Forest 

resources

Natural and 

planted forest

Co management

State-market

high 

II NTFPs

excluding 

gum

Community 

Agroforestry

CBNRM low

III Gum 

arabic

Agroforestry CBNRM

Community-

market  

high

IV Timber, 

crops

Plantation 

Agroforestry

Co management

State-market

high

V NTFPs Natural forest Community-

market  

Low

http://www.helsinki.fi/yliopisto/


Lessons Learned

• The approach

– A combination of  concepts provide appropriate flexible method for conducting a 

multidisciplinary adaptation study in different contexts

– Possible limits: the researcher should be smart enough to use an evolutionary 

rather than a static analytical governance approach

• Societal adaptive capacity

– A focus on vulnerable poor such as smallholder farmers’  brings out what 

adaptation activities should be addressing

http://www.helsinki.fi/yliopisto/


Lessons Learned

• Scale for adaptation interventions

– The analysis of localized case studies may greatly vary across different spatial scales

– Adaptation processes are meaningful when analyzed in terms of past, present, 

medium & long term

• Adaptive resource governance

– Case studies present an example of social learning in relations to policies and 

adaptation interventions that can actually work on the ground

http://www.helsinki.fi/yliopisto/
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THINKING beyond the canopy

Ecosystem-based Adaptation

 The use of ecosystem services for the adaptation of people to 

climate change (CBD 2009).

 Sustainable management, conservation, and restoration of 

ecosystems for the provision of services.

 Can balance needs for immediate benefits while preparing for 

future hazards.

 'No-regret' measures: multiple socio-ecological gains.

 Advocated mainly by international NGOs, organizations and 

bodies & think tanks.

 Scientifically substantiated?



THINKING beyond the canopy

How is EbA Addressed in Science?

Objective: 

 Analyze peer-reviewed articles discussing the links between 

ecosystems and social vulnerability or adaptation to climate variability 

and change.

Methodology:

 Search in Scopus with pre-defined keywords.

 From 3,013 articles, 41 selected linking ecosystem services, people 

and climate hazards in specific locations. 



THINKING beyond the canopy

Cases 
Addressed

1. Forest & tree 
goods for local 
communities

2. Forests & trees in 
agriculture for soil, 
water, micro-climate 
regulation

3. Forests & trees for 
water & soil regulation in 
watersheds/ landscapes 

4. Coastal ecosystems 
for protection from 
extreme events & sea-
level rise 

5. Urban forests & trees 
for temperature & water 
regulation in cities



THINKING beyond the canopy

1. Forest & Tree Goods for Local 
Communities

For Coping

 Safety nets during drought in Africa: timber, 

fuelwood, fodder, NTFPs etc. from forests & 

agroforestry (e.g. Paavola, 2009)

High dependency on forest goods when harvests 

fail or assets are lost (e.g. Fisher et al. 2010).

 Forests for post-disaster insurance in South 

America (2): timber, NTFPs (e.g. McSweeny, 2005)

For Adapting

 Mangrove and livelihoods in Asia: fish, fuelwood, 

timber, honey, etc. (e.g.  Adger et al. 1997)

Access to forest resources critical for food 

security, livelihoods & well-being under CC (e.g. 

Owuor et al., 2005) and determines vulnerability to 

climate threats (e.g. Kelly & Adger, 2000).



THINKING beyond the canopy

1. Forest & Tree Goods for Local 
Communities

Evidence

 Generally well substantiated (social field surveys).

Recommendations/ solutions

 Sustainable management with secure access. 

Flexibility for emergency extraction.

 Participatory decision-making & collaborative 

mgmt.

 Incentives: insurance-based & markets.

 CC in national policies & institutional networks.

Trade-offs/ Uncertainties

 Role of markets for adaptation under different 

institutional arrangements.

 Household responses under different shocks.



THINKING beyond the canopy

2. Forests & Trees in Agriculture for 
Soil, Water, Micro-climate Regulation

Studies

 Agroforestry systems for climate-resilient agriculture 

(e.g. Garrity et al. 2010). 

 Local shade cover, soil fertility & moisture, wind

breaks, water infiltration etc.

Evidence

 Biophysical field measurements (e.g. Lin, 2010)

 Social field surveys, meta-analysis (e.g. Sawadogo, 2011). 

Recommendations / Solutions

 Awareness raising, extension services

 Bottom-up approaches & enhancement of social 

capacity.

Trade-offs/ Uncertainties

 Short term production vs. long term gains & 

adaptation.

 How much complexity needed?



THINKING beyond the canopy

3. Forests & Trees for Water & Soil 
Regulation in Watersheds/ Landscapes 

Studies

 Role of forests for protecting watersheds and 

securing water flows under drought (e.g. Robledo et. al. 

2004).

 Soil protection and links between deforestation & 

flood/ landslide disasters (e.g. Gaillard et al., 2007).

Evidence

 Only 1 article with evidence. Economic valuation 

based on hydrological modeling (Pattanayak & Kramer, 

2001).

Recommendations/ Solutions

 Landscape approach to land-use policies

Trade-offs/ Uncertainties

 Forests = possible competition for water in dry areas.

 Relationship between watershed protection & base 

flow



THINKING beyond the canopy

4. Coastal Ecosystems for Protection 
from Extreme Events & Sea-level rise 

Studies

 Mostly mangroves for protection against cyclones & 

storms in Asia (e.g. Das & Vincent, 2009). 

 Protection against sea-level rise with mangroves 

(South America), forests (Africa) and salt marshes & 

mudflats (Europe, North America) (e.g. Turner et al. 2006).

Evidence

 Substantial for protection against cyclones and 

hurricanes: model of disaster impacts & 

vegetation, economic valuation (e.g. Constanza et al. 

2008).

 No substantial evidence for sea-level rise. 

Recommendations/ Solutions

 Adaptive coastal management & land-use planning

 Precautionary principle for protection/conservation.

Trade-offs/ Uncertainties

 Land inundated = lost for ecosystem restoration. 



THINKING beyond the canopy

5. Urban Forests & Trees for Temperature 
& Water Regulation in Cities

Studies

 In Europe & North America: urban trees very 

effective in reducing temperatures (e.g. Gill et al. 

2007). 

 In South America, role of land-use in urban flood 

risk (Ebert et al. 2010).

Evidence

 Modeling

Recommendations/ Solutions

 Integrate values of urban trees in land-use 

planning.

Trade-offs/ Uncertainties

 Water resources for maintaining urban trees vs. 

other uses in times of drought. 



THINKING beyond the canopy

Conclusions
What we know

 Ecosystems can play a role in reducing social vulnerability to climate 

variability and change, through both immediate and long-term benefits.

 Role of provisioning services substantiated. The subsistence and land 

insecure people are highly dependent on ecosystem goods as safety nets.

 Role of regulating services not enough substantiated. Some evidence on 

mangroves and agroforestry. 

 Specific institutional arrangements needed to ensure ecosystem benefits for 

adaptation.

What we still don't know

 Thresholds within which EbA is an effective and efficient approach. Precise 

biophysical factors for most regulating services. 

 Value of regulating forest ecosystem services for adaptation in different 

contexts.

 Cumulative effects on ecosystems, ecosystem services and the potential 

winners & losers.



THINKING beyond the canopy
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Thank you!

Terima kasih!
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