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Problem statement 

ɆCC impacts on economic, ecological and social 
development are of growing public and political 
concern

ɆNatural resource dependent nations more 
vulnerable to impacts of CC and LUCM on Forest 
Ecosystem Services (FES) (IPCC 2007) 

ɆA multiplicity of stakeholders influences land 
use decisions that affect the provision of FES



·TroFCCA project

·EU-funded project implemented by CIFOR-CATIE

·The role of ecosystem services in adaptation of society to 
climate change (added value of forests)

·Policy research:

·Aim to identify:

· bridges for adaptation mainstreaming,

· channels  for dissemination of CC research results,

· values in decision making across scales

·Methodology currently being applied in Ghana, Burkina 
Faso, Mali, Indonesia, Philippines, Costa Rica, Nicaragua



Elements for design and implement 
an adaptation strategy

Vulnerability= f( Exposure,Sensitivity, Adaptive capacity)

Impacts of climate change on ecosystems Had-GCM, IMAGE model

(Leemans et al. 2004)



Vulnerability= f( Exposure, Sensitivity, Adaptive capacity)

·Sensitivity = f(Socio-ecological system)

Watershed ES:

·SocioSystem: upstream ES providers, 
downstream ES users

·EcoSystem: sediment dynamics, 
hydrological parameters

Elements for design and implement 
an adaptation strategy



Elements for design and implement 
an adaptation strategy

·Problem recognition 

·Adaption belief

·Willingness to undertake it

·Availability of resources

·Ability to deploy them 

·External constraints

Vulnerability= f( Exposure, Sensitivity, Adaptive capacity)

Mental models

Values

Information, funds

òPerception-evaluation-

response processes at 

various levels and scales 

of decision makingò

(Adger 2004)IPCC-AR 2007



Rate of 

change

Predictability

Fast

Slow

High Low

Rigid
State-

dominated

Flexible
Network-

based

Robust governance

Based on Duilt et al. 2007

Learning over  
time required 

(i.e. 
Information 

dissemination
, updating)

Cascade of 
unknown 

(Hulme, 2005)

Irreducible 
uncertainties 
(McDaniels

2008)

Importance of networks in the management 
of complex systems



Relevant questions for studying adaptive 
capacity in policy networks: 

·Actors:

·who should be involved?  

·Resources for learning:

·what is important?

·Information flows for policy learning

·Cross-scale positions and roles:

·what positions and roles?

·Bridging where regulation takes place and 
where it should be implemented



Common methodology of cross-
continent policy research in TroFCCA

Identification of a local case study to 
analyze cross-scale networks

Identification of actors by policy areas 
with key informants

- Perceptions of CC impacts on FES 

- values on ES degradation from their position in 
network

- Relations: information flow, reputation, influence

Study of structures, attributes and 
relations between actors (positions, roles, 
density, centrality, Simmelian Ties)

Reputational snowball

UCINET, 

NetDRAW

Interviews structured with 

decision science, PNA  

Criteria for selection: presence of demand, 

vulnerability, data, policy relevance



Preliminary results from a case study in Nicaragua: 
the watershed  ecosystem services policy network 

·More than 70% energy demand is fossil-fuel based

·!ÐÁÎÁÓ ÈÙÄÒÏÅÌÅÃÔÒÉÃ ÄÁÍ ɉγβ-7ȟ άάГ ÎÁÔȭÌ ÐÒÏÄÕÃÔÉÏÎɊ

·17% upstream deforestation

·Sedimentation puts pressure on its life-span

Municipality of Jinotega

Foto embalse luisa nicarqua



Who should be involved?

Science community (7)

Actors influencing 

provision of ES (9)

Ecosystem 
goods & services

Changes
(structural & 

compositional)

Hydrological

changes

Management

decisions

Regulation policy-making community (15)

Downstream actors 

affected by poor 

provision

(5)

Ecosystem processes

Landscape

National

Scope of action of governance systems

36 organizations were signalled to influence the design of policies where

ecosystem provision of relevant ES is important for adapting to climate change

in hydropower production



Maria Brockhaus, CIFOR & 
Raffaele Vignola, CATIE  -
TroFCCA  - December 2007 -
COP 13, Bali

!ŎǘƻǊΩǎ ŎŜƴǘǊŀƭƛǘȅΥ ŀ ƳŜŀǎǳǊŜ ƻŦ ǇǊŜǎǘƛƎŜ

ÅHigher values = more ties

ÅIndicates access to  

resources

ÅProxy the ability to bridge

information access to other

organizations



Bridging research and regulation organizations info-receiver

Size= f(Freemanôs centrality)

Colour  = regulation and research

Shape =     national,     departmental,                  

local

Simmelian triads likely to produce shared beliefs and rules (Krackhardt, 2002)


