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Why do a vulnerability assessment?

The main purpose of vulnerability analysis is to improve 
targeting and effectiveness of adaptation actions:

ÅWho are the vulnerable people\species\sectorsand how 
can their vulnerability be reduced? 

ÅWhere are the vulnerable ecosystems?  Can their 
capacity to adapt be supported by resource 
management?  

ÅWhere will the  socialand economicconsequences of 
vulnerability of fishery systems be felt most?  How can 
we plan to minimize those consequences?

ÅWhere will climate change create new opportunities and 
bring  benefits?  For whom?



UNFCCC, 2011



Vulnerability of what-whom to what?

ɆVulnerability of people ɀindividuals, social groups, 
households, communities, provinces, nations, regions

ɆVulnerability of human activitiesɀagriculture, 
fishing,  tourism, transport,  habitation etc.

ɆVulnerability of places ɀlow-lying coasts,  enclosed
seas, deltas, upwelling systems, river basins, lakes

ɆVulnerability to particular stressors/hazards:  natural
disasters, global environmental change,  change in 
general



Differentschoolsof thought/perspectives
Risk/hazard Political economy/ecology Resilience

Key focal 

questions

What are the 

hazards?

What are the 

impacts?

Where and when?

How are people and places 

affected differently?

What explains differential 

capacities to cope and adapt?

What are the causes and 

consequences of differential 

susceptibility?

Why and how do 

systems change?

What is the capacity to 

respond to change?

What are the 

underlying processes 

that control the ability 

to cope and adapt?

Key attributes Exposure, 

sensitivity

Adaptive capacity, sensitivity, 

exposure

Thresholds of change, 

reorganization, 

capacity to learn and 

adapt

System (unit of 

exposure)

Places, sectors, 

activities, regions

Individuals, households, 

social groups, communities, 

livelihoods

Ecosystems, coupled 

human-environmental 

system

Scale Regional, global Local, regional, global Landscapes, 

ecoregions, multiple 

scalesEakinand Luers, 2006



Different Disciplines
Outcome vulnerability Contextual vulnerability

Root problem Climate change Social vulnerability

Policy context CC mitigation, 

compensation, technical 

adaptation

Social adaptation, 

sustainable development

Vulnerability and 

adaptive capacity

Adaptive capacity 

determines vulnerability

Vulnerability determines 

adaptive capacity

Starting point of analysis Scenarios of future climate 

hazards

Current vulnerability to 

climatic stimuli

Main discipline Natural sciences Social sciences

Meaning of vulnerability Expected net damage for a 

given level of global 

climate change

Susceptibility to climate 

change and variability as 

determined by socio-econ 

factors
OôBrien et al., 2004, 2007



The IPCC genericVA framework

Adapted from IPCC, 2001

Vulnerability = f(Exposure, Sensitivity, Adaptive Capacity)



3 examples of VA in marine fisheries



Example1 Allison, et al. 2005, 2009
Vulnerability Question: 

How are national economiesvulnerable to potential climate
change impacts arising through their fisheries?



Data and methods
Exposure
·2050 surface temperatures (HadCM3 model, 2 scenarios) 

Sensitivity (Fisheries dependency ɀmarine and inland)
·Landings and contribution of fisheries to employment, 

exports and dietary protein (FAO, World Bank)

Adaptive capacity
·Human development indices (health, education, governance, 

and economy size)

Vulnerability = E + S - AC
·132 nations
·Robust to different methods of weighting and combinations



Graphicalpresentationof relative 
vulnerabilities



Example 2: Bell et al, 2012

Vulnerability Question: 

(Ï× ÁÒÅ 0ÁÃÉÆÉÃ 3)$3ȭ economiesvulnerable
to CC through potential changes in tuna
fisheries?



Approach used



Projected effects on skipjack tuna

2000

2050

Source: Lehodey et al. (2011)

A2  emissions scenario

Redistribution east due to:

ÅIncreases in  sea surface 

temperature  in eastern Pacific 

ÅShift of prime feeding areas to the 

east 



Expected benefits or losses (% change)

PICTs
1999ς2008 2035 2050 2100

L U L U L U L U

Governmentrevenue

FSM 6 12 +1 +2 0 +1 -1 -2

Kiribati 30 50 +11 +18 +13 +21 +7 +12

Nauru 10 25 +2 +6 +2 +5 0 0

Palau 2.5 3.2 +0.2 +0.3 0 +0.1 -0.7 -0.9

Tokelau 2 15 +1 +9 +1 +10 +1 +9

Tuvalu 10 25 +4 +9 +4 +10 +2 +6

GDP

American Samoa 20 25 +3 +6 +2 +4 -1 -2

Marshall Islands 10 25 +2 +6 +2 +6 +1 +2

PNG 1.5 4 0 +0.1 -0.2 -0.4 -0.4 -1.2

Solomon Islands 2 5 +0.1 +0.2 -0.1 -0.3 -0.3 -0.8



Data and methods
Potential impact = Exposure x Sensitivity (PI = E x S)

Exposure estimated from projected  change in tuna catch

Sensitivity ÅÓÔÉÍÁÔÅÄ ÁÓ ÁÖÅÒÁÇÅ ÃÏÎÔÒÉÂÕÔÉÏÎ ÔÏ ÇÏÖȭÔ 
revenue and GDP

Adaptive capacity (AC) estimated from four indices ɀ
health, education, governance and the size of the economy 

Vulnerability
In PICTs where contributions from tuna expected to 
decreaseor increase:

Vulnerability = PI  x (1-AC) or = PI  x AC


