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Adaptation metrics can be defined as a

set of measurement for tracking and

assessing climate change adaptation

needs, progress, and effectiveness

(Bours et. al., 2013; GIZ, 2017).

“Quantitative, with results rather than

process”

Adaptation Metrics

Due to the multi-sectoral and context-

dependent nature of adaptation and the

time scales involved, assessing the

adaptation outcomes has proved

challenging.

It is not possible to design a single,

uniform global adaptation metrics (Leiter

& Pringle in UNEP, 2018)

Definition Main characteristic



Adaptation Metrics

An example of 
adaptation 
metric to 
identify needs

Source: CCRAA, 2012



Three existing approaches in assessing the effectiveness of adaptation projects (Michaelowa and

Stadelmann in UNEP 2018):

1. Vulnerability: many different V indicators exist but politically it has not been possible to agree on

a specific set of indicators

2. Cost-benefit: calculates the economic benefits of adaptation projects, ultimately defining a

benefit-cost curve that is comparable to a marginal abatement cost curve for mitigation

(ECAWAG, 2009)  this analysis neglects non-monetary benefits (e.g. Health)

3. Cost-effectiveness: by identifying the least-cost method of reaching a prescribed target or risk

reduction level  cost-effectiveness in terms of meeting one target is not fully fit for purpose if a

project has more than one policy goal or success indicator

3 and 1 can become very similar if the former is evaluating the cost of improving a specific aggregate

vulnerability metric

Adaptation Metrics



Saved Wealth (SW) Saved Health (SH)

• It covers all assets under the term ‘wealth’
that are saved by adaptation project

• SW is appropriately calculated on a relative
than on an absolute basis  for a very rich
person the loss of a small share of his/her
wealth may be less relevant than the loss of
a high share of very small assets in the case
of a poor person

Adaptation Metrics

• Concept of DALYs (Disability Adjusted Life
Years saved) used in public health policies

• Diseases, lasting disabilities and deaths can
be made comparable through the indicator
of years lost due to disability and early
death, using following formula:

This study assesses two possible candidates for generic effectiveness metrics that are in
common use among policy-makers: 1) economic benefits  saved wealth, 2) disability-
adjusted life years saved (DALYs)  saved health



Example of an 
approach to 
assess the 
adaptation benefits 
of a coastal 
protection project

Adaptation Metrics

Source: Michaelowa and Stadelmann in UNEP 2018



Resilience Approach in Climate Change Adaptation

Resilience which adopted from the discipline of ecology is now extensively used in many

fields including adaptation planning.

3 types of resilience according to Davoudi et. al. (2012):

Engineering Resilience Ecological Resilience Evolutionary Resilience

Definition: the ability of a system to

return to an equilibrium or steady-

state after a disturbance (Holling,

1973, 1986)  could be either a

natural disaster or a social upheaval.

In this perspective, the resistance to

disturbance and the speed by which

the system returns to equilibrium is the

measure of resilience. The faster the

system bounces back, the more

resilient it is.

Definition: the magnitude of the

disturbance that can be absorbed

before the system changes its

structure (Holling, 1996)  resilience

is defined not just according to how

long it takes for the system to bounce

back after a shock, but also how

much disturbance it can take and

remain within critical thresholds 

focuses on “the ability to persist and

the ability to adapt” (Adger, 2003: 1).

Resilience is not conceived of as a return

to normality, but rather as the ability of

complex socio-ecological systems to

change, adapt, and, crucially, transform

in response to stresses and strains

(Carpenter et al., 2005). Systems are

conceived as “complex, non-linear, and

self-organising, permeated by

uncertainty and discontinuities” (Berkes

& Folke, 1998:12).

This perspective reflects a paradigm shift

in how scientists think about the world: as

chaotic, complex, uncertain, &

unpredictable.



Resilience Approach in Climate Change Adaptation

Why ‘resilience concept’?

• Resilience approach as a complement to the limitation of the adaptation

approach that emphasizes ‘predict and prevent’ strategy which are only based

on historical data without accommodating the uncertainty (climate change)

and complexity (development issue) in the future.

• Resilience concept uses a systems approach in understanding the complexity,

particularly of the interactions between socio-ecological systems that can lead to

undesirable conditions. This understanding can not be accommodated by the

concept of adaptation. It is important not only for improving policy development

and practice, but also for managing/ changing expectations about what can

be done regarding to the future uncertainties and changes.



Brief Summary Climate Resilience Index Development Study (CRIDS)

Background Goal and Outputs

1. Anticipating the impacts of climate change, 

adaptation efforts are needed

2. Although Indonesia already has RAN API, M&E 

instrument on adaptation actions is still 

missing

3. This challenge should be overcome so that we 

could measure the changes of resilience of 

Indonesian communities due to adaptation 

activities intervention

4. The development of resilience measures will take 

place as priority to set the climate resilience 

target on each sector

Goal:

To develop a climate resilience performance 

measurement in Indonesia, which will be used as 

foundation on scoping of new RAN-API, monitoring & 

evaluation framework, and to determine climate resilience 

baseline as well.

Outputs:

a. Literature review of existing resilience concept and 

best practices of existing climate resilience concept 

implemented in Indonesia,

b. Potential methods, approach, scope, parameters, 

indicators, potential data, etc.,

c. Solid methodology for climate resilience performance 

measurement including the set of indicators,

d. National database prototype to exercise the developed 

framework and methodology of resilience 

measurement.



Brief Summary Climate Resilience Index Development Study (CRIDS)

Resilience 
Causal 
Framework

Source: Constas et. al. (2014a)



Brief Summary Climate Resilience Index Development Study (CRIDS)

Resilient Sector

Water Resources

Ocean and Coastal

Agriculture

Health

Water Security

Coastal Stability

Maritime Safety

Food Security (rice)

Community Health

SECTOR ASPECT

Flood

Drought

Wave Energy

Coastal Inundation

Extreme Event (Flood & Storm)

Outbreak

DIBI: Hazard Index

DISTURBANCE (HAZARD)



Brief Summary Climate Resilience Index Development Study (CRIDS)

Variables CRIDS: Resilience Measurement Concept

Well-being

Resilience Capacities

Vulnerability

Disturbance

• Development outcome of interest

• Observed states that may change 

over time due to shocks

• Variables that influence the 

likelihood and consequences 

of risks exposure

• Set of skills, abilities, 

relationships, and resources

• Various types of shocks and 

stressors

Resilience = a(AvgWB+dWB) – b(AvgV+dV) + 

c(AvgRC+dRC) – dAvgD

Where weight 

value (for all 

subsystem):

a = 0.5

b = 0.3

c = 0.1

d = 0.1

The resilience index thus 

shown in ranked index:

Provinsi A

Provinsi B

Provinsi C

Provinsi D

Provinsi E

RESILIENCE is a function of change in 

Well-being, Vulnerability, Resilience 

Capacities, and Disturbance



Components 

of Water 

Security

Brief Summary Climate Resilience Index Development Study (CRIDS)

Household Water Security Sanitation

Urban Water Security

Environmental Water 

Security

Economic Water Security

Water-related Disaster

Piped Water

Waste Water

Drainage

River Basin

Waste Water

Ecosystem

Flood

Source: IPCC (2014)



Mindmap of 

Household 

Water 

Security



Mindmap of 

Urban Water 

Security



Mindmap of 

Environmental 

Water Security



Mindmap of 

Economic 

Water 

Security



Mindmap of 

Resilience to 

Water-related 

Disaster



Brief Summary Climate Resilience Index Development Study (CRIDS)

Result: Map of Water Security Index



Components 

of Coastal 

Stability

Brief Summary Climate Resilience Index Development Study (CRIDS)

Natural Coastal Stability

Beaches

Societal Coastal Stability

Mangrove

Sea Grass

Coral Reef

People

Livelihood

Property

Infrastructure

Source: IPCC (2014)



Mindmap of 

Natural 

Coastal 

Stability 

Subsystem



Mindmap of 

Societal 

Coastal 

Stability 

Subsystem



Brief Summary Climate Resilience Index Development Study (CRIDS)

Result: Map of Coastal Stability Index



Components 

of Maritime 

Safety

Brief Summary Climate Resilience Index Development Study (CRIDS)

Sea Transportation
People

Fishery Shipping

Ships

Fishermen

Ports

Goods

Source: Rossouw and Theron (2009)



Mindmap of 

Sea 

Transportation



Mindmap of 

Fishery 

Shipping



Brief Summary Climate Resilience Index Development Study (CRIDS)

Result: Map of Maritime Safety Index



Rice Production

Agriculture Land

Alternative Food Crop 

System

Farmer

Technology

Infrastructure

Transportation

Agriculture Land

Farmer

Non-rice Crops

Components 

of Food 

Security

Brief Summary Climate Resilience Index Development Study (CRIDS)

Source: IPCC (2014)

Rice Post-production



Mindmap of 

Rice

Production 

Subsystem



Mindmap of 

Rice Post-

production



Mindmap of 

Alternative 

Food Crop 

Subsystem



Brief Summary Climate Resilience Index Development Study (CRIDS)

Result: Map of Food Security Index



Human
Population

Social Conditions

Health Facilities

Supporting Infrastructure

Components of 

Subsystems in 

Community 

Health Sector

Brief Summary Climate Resilience Index Development Study (CRIDS)

Environment and 

Infrastructure



Mindmap of 

Human Health 

Capacity



Mindmap of 

Environment 

and 

Infrastructure



Brief Summary Climate Resilience Index Development Study (CRIDS)

Result: Map of Community Health Index
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