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•
 

the interface between exposure to 
physical threats and the capacity of 
systems to resist, cope or adapt to 
such threats.

•
 

Reducing vulnerability: identifying 
points of intervention in the causal 
change between hazard and human 
consequences.
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When are people vulnerable?  Examples: people living in coastal areas, near volcanoes, in highly polluted areas, poor people in general.  Examples of vulnerable people in the U.S.  Extreme events, poor urban dwellers, native americans.



 Related to population density and distribution



Related to individual human choice (California and Florida’s coast, San Andreas Fault, etc): benefits of location outstrip disadvantages.



Multiple stressors for poor urban dwellers: shortage of adequate housing, lack of basic sanitation and potable water, exposure to water borne diseases, indoor pollution, poverty, lack of access to health care, lack of education, access to information, etc..



Effects on health, food security, economic effects, habitat, and infrastructure.



Impacts (hazards)

extreme events 
variation in climate patterns
Cause: storms, dry climate
Outcome: floods, mudslides, drought, fire etc.

“external” processes
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Hazards: volcanos, hurricanes, flooding, drought, mudslides,  pollution (London Great Smog), contaminants 

Vulnerable places: high latitudes (skin cancer), flood plains, coastal areas, small islands,



How are impacts a combination of physical and social processes?  Example: Hurricane Mitch and Andrew their differentiated impacts in Florida and Central America. Although many more lives were lost in Central America (the deadliest hurricane 11,000 vs. 5 b losses) the costs were much higher in Florida (25 b  vs. 15 lives, the costliest natural disaster in US history).



Vulnerable groups: old, poor, children and women



Vulnerable countries: less developed, stagnant economies, war ridden, environmentally unsustainable



Cultural dimension (indigenous groups): loss of identity, networks of solidarity, close knit ties



Physical/Biophysical 
Vulnerability (risk)

Exposure: amount of (potential) damage 
caused to a system by a particular 
climate-related event or hazard

Vulnerability = I(impacts) – R 
(resilience)

IPCC: Vulnerability ƒ (hazard, 
sensitivity, adaptive capacity



Social Vulnerability 
(vulnerability/sensitivity)

as a state that exists within a system 
before it encounters a hazard event

An inherent property of a system arising 
from its internal characteristics (e.g. 
poverty, inequality, entitlements, 
institutional landscape, etc)

Generic and specific



Adaptive capacity
‘‘The ability of a system to adjust to 
climate change (including climate 
variability and extremes), to moderate 
potential damages, to take advantage of 
opportunities, or to cope with the 
consequences.’’

 
(IPCC 2001).

Realized adaptation: an equal or better 
situation 



Table 1: Determinants of Adaptive Capacity

Determinant: Encompasses:

Human capital Knowledge (scientific, “local”, technical, political), education levels, 
health, individual risk perception, labor

Information & Technology
Communication networks, freedom of expression, technology 
transfer and data exchange, innovation capacity, early warning 
systems, technological relevance

Material resources  and infrastructure Transport, water infrastructure, buildings, sanitation, energy supply 
and management, environmental quality

Organization and social capital State-civil society relations, local coping networks, social 
mobilization, density of institutional relationships

Political capital Modes of governance, leadership legitimacy, participation, 
decentralization, decision and management capacity, sovereignty

Wealth & financial capital
Income and wealth distribution, economic marginalization, 
accessibility and availability of financial instruments (insurance, 
credit), fiscal incentives for risk management

Institutions and entitlements
Informal and formal rules for resource conservation, risk 
management, regional planning, participation, information 
dissemination, technological innovation, property rights and risk 
sharing mechanisms

Eakin

 

and Lemos 2006



Sensitivity

•
 

Sensitivity: different geographical 
scales, time scales, degrees of exposure 
and levels of predictability



What is the connection between human induced 
environmental change and vulnerability?

•
 

Human induced changes have reduced the 
environment’s capacity to absorb the impacts of 
change and to deliver the goods and services to 
satisfy human needs.

•
 

Global climate change is likely to exacerbate the 
severity and frequency of impacts

•
 

Examples: mudslides, land-use change, coastal 
degradation, etc



The environmental impacts caused by the extraction of natural 
resources necessary for the production of energy are not compensated 

in any form

Who
 

owes
 

who?

Who are the debtors? The energy case (I)

Amigos de la Tierra Int. y 
Acción Ecológica 2002. 





El Niño in Peru

http://accuweather.ap.org/cgi-bin/apdownload.pl?2609402+Intl_Photos+accuweather.ap.org:80+++
http://accuweather.ap.org/cgi-bin/apdownload.pl?2521756+Intl_Photos+accuweather.ap.org:80+++


Resilience
•

 
Ability of people and societies to mitigate, cope 
and adapt to hazard

•
 

Highly variable among countries, groups, gender, 
etc.

•
 

Coping capacity: “combination of all the natural 
and social characteristics and resources available 
in a particular location that are used  to reduce 
the impacts of hazards”

 
(UNDP Report).

•
 

“internal”
 

processes, entitlements, income access 
to resources, institutional and market structures
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Examples on how to improve coping capacity: redistribution of wealth, infrastructure, well designed institutions



Policy Response

•
 

Reactive rather than proactive

•
 

“downstream”
 

measures: designed to mitigate effects 
rather than interventions intended to modify basic 
driving forces ahead of crisis.

•
 

Reducing the severity of impact (reducing risk, or the 
probability that damage will occur) or decreasing 
levels of vulnerability among affected groups

Presenter
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Risk reducing measures: 



Forecasts

Reinforcing infrastructure

Better environmental management, improved policies to protect ecosystems

Sustainability

Preservation of natural defenses



Reinforcing coping capacity measures



Increasing capacity to absorb impacts by guarding against or adapting to them

Insurance, savings, contingency reserves 

Redistribution of wealth

Well designed institutions







Climate Injustice
“Those who use too much of the carbon dioxide 
absorption capacity of the world’s oceans, 
vegetation and soil owe a debt to all living 
creatures

 
whose habitat is threatened. They owe a 

particular debt to the carbon creditors, the poor of 
the South who use less than their fair share of the 
CO2 absorption capacity. The poor and Indigenous 
peoples, are among those who are likely to suffer 
the most severe effects of …

 
climate change. 

These consequences of global warming are another 
manifestation of environmental racism.”

(Ecumenical Coalition for Economic Justice 2001)



Total Carbon Dioxide Emissions from Fossil Fuel Use, 2000
(Source: Boden, 2003)
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The Result of Global Inequality 
is Gross Carbon Inequality

Rich countries emit around 2.5-6 metric tons carbon annually per person,
while the middle income nations are around 0.6 mT

and the poorest around 0.02 mT



Measuring vulnerability

•
 

Top-down vs. bottom up information

•
 

Outside vs. inside process

•
 

Vulnerability indices

•
 

Quantitative vs. qualitative information

•
 

Vulnerability mapping
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Reducing exposure to threat

Reinforcing coping capacity

Adaptation: “physical adjustments or technical measures and changing behavior, economic activities and social organization more compatible with emerging conditions or threats

Adaptive capacity: ability to develop new options and to deliver them to vulnerable populations



Scale
•

 
What is the best scale to measure 
vulnerability/adaptive capacity?

•
 

National: 
–

 

inform states on needed policy response; allow for better 
decisionmaking; allows for comparison of differential 
vulnerability

•
 

Regional
–

 

Impacts are likely not to be defined by national borders

•
 

Local
–

 

Ground truth
–

 

Allows for the understanding of the local factors that 
mediate sensitivity and resilience



Challenges
•

 
Measuring social and cultural processes

•
 

Data availability and reproduction

•
 

Trade-off between model that better depict 
reality and usable policy tools

•
 

Consideration of equity and ethical issues



Brooks, Adger
 

and Kelly 
(2005)

•
 

risk = hazard x vulnerability

•
 

Risk: numbers of people killed by 
climate-related disaster per decade per 
national population.





Significant variables
(1) population with access to sanitation,
(2) literacy rate, 15–24-year olds,
(3) maternal mortality,
(4) literacy rate, over 15 years,
(5) calorific intake,
(6) voice and accountability,
(7) civil liberties,
(8) political rights,
(9) government effectiveness,
(10) literacy ratio (female to male),
(11) life expectancy at birth.



Most Vulnerable













Discussion themes

1. Scale issues: what is the best scale for 
measuring and intervening?
–

 
Capacity building:
•

 
Neoliberal

 
institutionalism vs. state-led 

redistribute reform
•

 
No-role for the state? Is there such a thing as 
building adaptive capacity beyond generic 
capacity building at different scales?

–
 

Bottom up or top down?
•

 
Scale dilemma



2. The nature of coupled systems
-

 
analytical category or depiction of     

reality?

3. Equity issues in measuring vulnerability
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