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Vulnerability to climate change herey g



Over 106 diedOver 106 died



…and vulnerability there…and vulnerability there

Cyclone Nargis, May 2, 2008, Myanmar (Burma)



An unknown number, over 138,000, died
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Inequality and the Impasse (why inequality 
)matters)

• Inequality within and between nations, of many q y , y
sorts, drives desperation in the global South, 
(vulnerability)
d h f h d b f• It drives anger at the injustice of the distribution of 

goods (wealth) and bads (emissions)
• And it drives inability and unwillingness to• And it drives inability and unwillingness to 
participate effectively in international efforts to 
address climate change (participation in Kyoto and 
other environmental treaties).

CENTER FOR ENVIRONMENTAL STUDIES



Inequality drives stalemateInequality drives stalemate…

• Inequality reinforces particularistic world views• Inequality reinforces particularistic world views
• Among the subordinant group (the poor 
especially), inequality supports “structuralist”p y), q y pp
perspectives (that they are without power to 
change the system, that the system is unfair)
S i li l d “ ” “• Savage inequality can lead to “get‐even” or “zero‐
sum” approaches,  even when they are self‐
defeatingdefeating

Adil Najam: “It is tempting to dismiss the South’s persistent distrust of the 
North as the paranoia of historical baggage However the South’s anger isNorth as the paranoia of historical baggage.  However the South s anger is 
directed…by what it sees as subjugation today, and its inability to influence 
what might happen in the future.”



Extent of Global Inequalityq y

UC Atlas of inequality



Spill‐overSpill over

The core of the problem is the spill‐over ofThe core of the problem is the spill over of 
economic development issues into 
environmental diplomacyenvironmental diplomacy

(E.g. colonial and post‐colonial treatment by powerful nations, 
unkept aid promises unfair trade arrangements like WTO andunkept aid promises, unfair trade arrangements like WTO and 
IMF/World Bank aid conditionality, outmatched negotiators at 
COPs)



A World System of Inequality:
Where does the inequality come from?  Bad people?  No, it is the product of

Development doesn’t happen just in nations, it happens at the level of the whole 
world, and some countries develop at the expense of others.  Class structure 

cannot be understood within nations, but only across the world.

• Core: wealthiest nations, 
developed at expense of 
poorp

• Semi‐periphery:
characteristics of both, 
serves as middlemanserves as middleman

• Periphery: poor nations, 
natural resources and 
h l b tcheap labor exporters

Prebisch Frank Cardoso and Faletto BraudelPrebisch, Frank, Cardoso and Faletto, Braudel, 
Wallerstein, etc.



A Central Idea of the Environmental Justice Perspective is thatA Central Idea of the Environmental Justice Perspective is that

Waste Flows Downhill.
(In the environment and in the social system.)

If there is unequal power and resources, environmental 
problems will be displaced geographically.

First NIMBYPIBBY
then ith globali ation o erseasthen, with globalization, overseas

(LCDWITA)
So, We Cannot Solve Environmental Problems

Without Addressing Inequality

(Chavis, Bullard, Bryant, etc.)
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Top 20 hydro‐meteorological disasters 1980‐2011  CRED‐EMDAT, (of 16,769 disasters; Nov. 3, 2012 )
Date Country Location Sub Type Name Killed ↓ Tot. Affected

00/05/1983 Ethiopia Wollo, Gondar, Goe, 
E it Drought 300,000 7,750,00000/05/1983 Ethiopia Eritr ... Drought 300,000 7,750,000

00/04/1983 Sudan Northern Regions, 
Maban, ... Drought 150,000 8,400,000

29/04/1991 Bangladesh Cox's Bazar, 
Chittagong, ... Tropical cyclone Gorky (02B) 138,866 15,438,849

2/5/08 Myanmar Ngapadudaw, Labutta, 
Mawl Tropical cyclone Cyclone Nargis 138,366 2,420,000Mawl ...

00/00/1981 Mozambique South, Central, 
Maputo, G ... Drought 100,000 4,750,000

00/06/2010 Russia Moscow, Volgorad, 
Lipesk, ... Heat wave 55,736

15/12/1999 Venezuela Federal district 
Caracas, ... Flash flood 30,000 483,635Caracas, ...

16/07/2003 Italy Milan, Turin (Piémont), 
M ... Heat wave 20,089

1/8/03 France Paris region ‐ all countr 
... Heat wave 19,490

1/8/03 Spain Andalousia Heat wave 15,090

24/05/1985 Bangladesh Urir, Jabbar, Bata, 
Darbe ... Tropical cyclone 15,000 1,810,000

25/10/1998 Honduras Coastal Area Tropical cyclone Mitch 14,600 2,112,000

28/10/1999 India Kendrapara, 
Jagatsinghpur ... Tropical cyclone 05B 9,843 12,628,312

00/06/1980 China P Rep Sichuan Anhui Hubei 6 200 67 00000/06/1980 China P Rep Sichuan, Anhui, Hubei 6,200 67,000

5/11/91 Philippines Bago, La Cariota, 
Bacalod ... Tropical cyclone Thelma (Uring) 5,956 647,254

15/11/2007 Bangladesh Khulna‐Barisal coast, 
Ba ... Tropical cyclone Sidr 4,234 8,978,541

2/11/97 Viet Nam Ca Mau, Soc Trang, 
Ben Tr Tropical cyclone Linda 3,682 1,081,127Ben Tr ...

1/7/98 China P Rep Hubei, Hunan, Sichuan, 
Ji ... General flood 3,656 238,973,000

25/10/1998 Nicaragua Chinandega and Esteli Tropical cyclone Mitch 3,332 868,228

9/6/98 India Kutch, Porbandar, 
Jamnaga ... Tropical cyclone 03A 2,871 4,600,893



Climate Disasters 
Are Increasing

CRED-EMDATCRED EMDAT 
2012



Is the increase inIs the increase in 
disaster reporting 
just the result of 
improved  
i f tiinformation
flow?

UNEP/GRID-Arendal. Trends in natural disasters. UNEP/GRID-Arendal Maps and Graphics Library. 2005. Available 
at: http://maps.grida.no/go/graphic/trends-in-natural-disasters. Accessed April 02, 2008. 



It is crucial to understand vulnerability, 
h Fl disuch as to Flooding



And to drought…



Exposure



Vulnerability = 
(Susceptibility,(Susceptibility, 
Coping 
Capacities, 
and Adaptive 
C iti )Capacities)



Risk Index = 
Exposure x 
V l bilitVulnerability 
(Susceptibility, 
Coping 
Capacities, and p ,
Adaptive 
Capacities)





Vulnerability to Climate Disasters: Population Adjusted Rates 1980-
2007

1980-2007
Total 

Climate-
Disaster 

1980-2007

Death 
R t /  

Rank Country

Disaster 
Related 
Deaths

1 Ethiopia 302,285

Rates/pop 
*1000

1Mozambique 6.42p ,
2 Indonesia 174,338
3 Bangladesh 172,399
4 Sudan 150,623
5 Mozambique 101,706
6 I di 88 924

2Ethiopia 5.35
3Sudan 5.13
4Honduras 2.76
5Sri Lanka 26 India 88,924

7 China P Rep 55,449
8 Sri Lanka 36,354
9 Venezuela 30,580

10 Philippines 27,458

5Sri Lanka 2
6Bangladesh 1.48
7Venezuela 1.39
8Vanuatu 1.16
9H iti 1 06

10 Philippines 27,458

17 United States 10,276

Total Climate-

9Haiti 1.06
10 Indonesia 0.9

98United States 0.04
Related Deaths 1,383,791
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Vulnerability to Climate Disasters: Population Adjusted Rates 1980-
2007

1980-2007
Total Made 

Homeless from 

1980-2007

Homelessness 
Rates/pop

Rank Country
Climate 

Disasters

1 China P Rep 54,273,170
2 Zimbabwe 11 189 125

Rates/pop
Rank Country Rate

1 Zimbabwe 0.95
2 Tonga 0.52
3 Lao P Dem Rep 0 212 Zimbabwe 11,189,125

3 India 10,984,630
4 Pakistan 8,905,475
5 Philippines 6,226,961
6 Bangladesh 5,954,625

3 Lao P Dem Rep 0.21
4 Samoa 0.17
5 Solomon Is 0.17
6 Sri Lanka 0.17
7 Vi i  I  (US) 0 17

g , ,
7 Viet Nam 4,141,644
8 Sri Lanka 3,126,601
9 Sudan 1,243,480

10 Korea Dem P Rep 1,198,390

7 Virgin Is (US) 0.17
8 Maldives 0.15
9 Marshall Is 0.12

Antigua and 

20 United States 453,495

Total Climate-
Related 

10 Barbuda 0.11

195 United States <0.01

Related 
Homelessness 222,378,250

CENTER FOR ENVIRONMENTAL STUDIES



Is Vulnerability to Climate Disasters SimplyIs Vulnerability to Climate Disasters Simply

a Result of National Lack of Income (GDP)?
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Geographical

National Wealth:
GDP Per CapitaProximate

Explanations Geographical 
Vulnerability
Percent of Population living
<100km from coast

Geographical 
Vulnerability

Explanations
Of 
Vulnerability 
To Climate
Di t

Environmental Vulnerability:
Ecosystem Wellbeing Index

Vulnerability
Percent of Population living In 

cities

Disasters

Climate Risk
Domestic Institutional

Civil Society
Pressure:
Total NGOs

-.187/-.080/-.125

Domestic Institutional
Structures 1
Press Freedom [high=poor]

Political Econ.
Property Rights

Deaths, 
Homelessness,
Affected.  Weighted 
for Population and 
logged.  From 4,040 

/ Property Rights 
[high= restricted]

gg ,
actual disasters 
1980-2002: flooding, 
drought, wind 
storms, heat waves.

Social 
Vulnerability 

Killed/pop r2=.17
Homeless/pop r2=.33
Affected/pop: r2=.38

y
Inequality (gini)



A World System of Inequality:
Where does the inequality come from?  Bad people?  No, it is the product of

Development doesn’t happen just in nations, it happens at the level of the whole 
world, and some countries develop at the expense of others.  Class structure 

cannot be understood within nations, but only across the world.

• Core: wealthiest nations, 
developed at expense of 
poorp

• Semi‐periphery:
characteristics of both, 
serves as middlemanserves as middleman

• Periphery: poor nations, 
natural resources and 
h l b tcheap labor exporters

Prebisch Frank Cardoso and Faletto BraudelPrebisch, Frank, Cardoso and Faletto, Braudel, 
Wallerstein, etc.



Flows of Materials Energy and PowerFlows of Materials, Energy and Power 
Create and Maintain the Inequality

Hi-tech and Cheap Labor services, Cultural 
Products, 

Investments, Aid 

Cheap Labor, 
Cheap Raw 
Material,  

Energy Debt and Loans, Military 
Influence, Power

Energy, Debt 
payment, 
Loyalty

This is an old idea (Amin, Emmanuel, Bunker), adapted in a new 
lit t l i ll l h (M ti Aliliterature on ecologically-unequal exchange (Martinez-Alier, 
Giljum)



Geographical 

National Wealth:
GDP Per Capita

Testing a theory on a 
Deeper cause of 
Vulnerability to 
li t di t Vulnerability

Percent of Population living
<100km from coast

Geographical 
Vulnerability407***

+.001

-.514***climate disasters

Colonial Legacy: 
Disadvantaged 
Insertion in the World

Environmental Vulnerability:
Ecosystem Wellbeing Index

+.461***

796***

Vulnerability
Percent of Population living In 

cities

-.407***

Insertion in the World 
Economy/
Narrow Export Base

Climate Risk
Domestic Institutional

Civil Society
Pressure:
Total NGOs

+.410

-.796***

-.187/-.080/-.125

Domestic Institutional
Structures 1
Press Freedom [high=poor]

Political Econ.
Property Rights

+.531***
Deaths, 
Homelessness,
Affected.  Weighted 
for Population and 
logged.  From 4,040 Property Rights 

[high= restricted]

gg ,
actual disasters 
1980-2002: flooding, 
drought, wind 
storms, heat waves.

Social Vulnerability 
Inequality (gini)

+.461

Overall, Narrow Export 
Base explains 1/3 of deathBase explains 1/3 of death, 
homelessness and number 
affected by climate 
disasters



Summary of Findings on Vulnerability to Climate 
DiDisasters

• Vulnerability to Climate Disasters is Savagely Unequal in the 
World‐System. 

• Climate Vulnerability is Related to Wealth: Disasters worst• Climate Vulnerability is Related to Wealth: Disasters worst 
for poorest nations.  But there is substantial variation

• Coastal populations at greater risk from climate disasters, 
b l ti furban populations safer

• Civil society strength reduces climate risks
• Democratic societies reduce risks
• Inequality increases climate risks
• Property rights decrease risks

h d d b h ld• These in turn are conditioned by insertion in the world 
economy
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Who are the debtors? The energy case (I)
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? Amigos de la Tierra Int. y 
Acción Ecológica 2002. 



Ispra, 18 July 2012

http://edgar jrc ec europa eu/TRENDS IN GLOBAL CO2 EMISSIONS 2012 pdfhttp://edgar.jrc.ec.europa.eu/TRENDS IN GLOBAL CO2 EMISSIONS 2012.pdf
For more information
http://edgar.jrc.ec.europa.eu



Ispra, 18 July 2012

http://edgar jrc ec europa eu/TRENDS IN GLOBAL CO2 EMISSIONS 2012 pdfhttp://edgar.jrc.ec.europa.eu/TRENDS IN GLOBAL CO2 EMISSIONS 2012.pdf
For more information
http://edgar.jrc.ec.europa.eu





National Averages Hide 
lEven Greater Inequality

• U.S. citizens with incomes over $75,000 emit nearly four 
times the amount of carbon as those whose income istimes the amount of carbon as those whose income is 
under $10,000. 

• We lack analysis on this inequality within other nations, 
but if the average American emits 16,000 times that of the 
average Somali, 100,000 or more poor Somalis probably 

it h illi i i th U Semit as much as one millionaire in the U.S.



Theorizing the Carbon Economy: some 
h h h i ihypotheses on why some nations emit more

• CO2 emissions (as measured by the four indicators) might be 
explained by a series of factors:
– National geography (cold climate, land area, density of 
population urban/rural)population, urban/rural)

– Size of population
– National wealth (GDP/capita)
– Industrial structure (industry/GDP; services/GDP; 
fuels/GDP; etc.)

– Trade dependency/level of globalization (Neumayer: poorTrade dependency/level of globalization (Neumayer: poor 
nations more carbon intense due to trade, rich nations 
less: quadratic term)
Democratic institutions and civil society strength– Democratic institutions and civil society strength



A summary of our findings on national attributes and emissions…

National wealth was very important predictor, as Size of Economy y p p ,
were population and some geographic factors.  But 

they were not the whole story. 

Size of Economy 

National Wealth

++ +++Population

Contribution
to Climate Change

Geography:
Land Area (n.s.)
Climate Urban Pop./Total

+

Democratic

Domestic Institutions
Voice and Accountability
Participation in Environmental 
Treaties +

n.s.
Total Emissions Millions of Tons
Carbon intensity-CO2/GDP
Per Capita Emissions
Cumulative emissions of CO2 since 

1950—total and per capita

Trade led to greater emissions for 
poor countries, and lower emissions 

for wealthy ones (evidence for the

Democratic 
institutions and 
NGOs had no sig. 
Impact

Industrial Structure:
Industry/GDP
Services/GDP

Trade Intensity:
Trade/GDP (++)

++/--

for wealthy ones. (evidence for the 
offshoring of emissions)

Impact.

Industrial structure was important: manufacturers high; service exporters were 

Trade/GDP (++)
Trade/GDP
Squared (--)

p g ; p
not sig. lower than average

ALL argue for national circumstances in hybrid proposals



Going furtherGoing further

• A nation’s “insertion in the world economy”
(it’s main exports, its dependence on these, 
etc.) determines its carbon emissions and its 
development pathway (in social anddevelopment pathway (in social and 
economic benefits).

• This points to the value of research on 
pathways of development.

CENTER FOR ENVIRONMENTAL STUDIES
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Atiq Rahman 
Director of the Bangladesh Centre for Advanced Studies, Berlin 1995

“If climate change makes our countryIf climate change makes our country 
uninhabitable, we will march with our wet 
feet into your living rooms ”[ii]feet into your living rooms. [ii]

• [ii] Athanasiou and Baer 2002: 23.

CENTER FOR ENVIRONMENTAL STUDIES



Twenty years of diplomacy, for 
what?

2

what?

1. UNFCCC signed at the UN Conference on Environment and Development in Rio in 
1992: Broad language committing to avoid “dangerous climate change”, based upon g g g g g , p
Parties’ “common but differentiated responsibilities and respective capabilities.”

2. Kyoto Protocol agreed 1997: mandatory emissions reductions by 2012 of avg. 6% 
by “Annex 1” countriesby Annex 1 countries

3.     The Copenhagen Accord agreed in 2009 , voluntary targets “pledge and review.”
Fast Start Finance and $100b/year pledge



World Bank: Climate 
Aid N d dAid Needed: 
$500b+ a Year

Estimates of cost: 
“climate-proofing” aid 
(adaptation)

$30-90b/y

assisting developing 
nations avoid high-
carbon growth $140-675b/ycarbon growth 
(mitigation)

t l $10b/ ?

Source: World Development Report 

actual $10b/y?

p p
2010
Advance Draft 15 Sept 2009



The Promises and the Reality of Adaptation finance

Ciplet, David, J. Timmons Roberts, Mizan Khan, Linlang He and Spencer Fields. 2011. “Adaptation finance: 
How Durban Can Deliver on Past Promises.” International Institute for Environment and Development, UK.



What have we got so far? 

48
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Theorizing (non‐)cooperation

Scientifically 
Adequate q
Mitigation
Efforts: 
‐”stabilization” at
450 ppm? 350ppm?

Post‐2012 
Solution

450 ppm? 350ppm?
‐scenarios/pathways



Theorizing (non‐)cooperation

Scientifically 
Adequate 

Just Outcome:
‐burden‐sharing
procedural justice q

Mitigation
Efforts: 
‐”stabilization” at
450 ppm? 350ppm?

‐procedural justice
‐compensation?

Post‐2012 
Solution

450 ppm? 350ppm?
‐scenarios/pathways

Adequate
N‐S Flows:
‐CDM
‐REDD
‐Climate aid
‐Private
investmentinvestment



Theorizing (non‐)cooperation

Scientifically 
Adequate 

Just Outcome:
‐burden‐sharing
procedural justice

Proximate 
Causes

Mitigation
Efforts: 
‐”stabilization” at
450 ppm? 350ppm?

‐procedural justice
‐compensation?(Faulty)

Institutions 
And Treaty

Instruments

Post‐2012 
Solution

‐scenarios
Instruments
(institutionalism)

(Lack of) Shared

F l P i t

Adequate
Financial
Flows:

Focal Points
(constructivism)

(Unbalanced)

Geopolitical Flows:
‐CDM
‐REDD
‐Climate aid
‐Private

Geopolitical 
Power:
‐Dominant players
seek to maximize gains,
freeze status quo

investment
q

‐Subordinate groups
Seek revenge
(realism) 



Theorizing (non‐)cooperation

Scientifically 
Adequate 

Just Outcome:
‐burden‐sharing
procedural justice

Proximate 
Causes

Deeper
Causes

Mitigation
Efforts: 
‐”stabilization” at
450 ppm? 350ppm?

‐procedural justice
‐compensation?(Faulty)

Institutions 
And Treaty

InstrumentsDistrust

(un‐)willing‐
ness to 
to participate

Post‐2012 
Solution

‐scenarios
Instruments
(institutionalism)

(Lack of) Shared

F l P i t

Disparate
Principled 

l f

to participate

Adequate
Financial
Flows:

Focal Points
(constructivism)

(Unbalanced)

Geopolitical

Beliefs

Divergent
Fairness

Flows:
‐CDM
‐REDD
‐Climate aid
‐Private

Geopolitical 
Power:
‐Dominant players
seek to maximize gains,
freeze status quo

principles

investment
q

‐Subordinate groups
Seek revenge
(realism) 
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VI: Final Thoughts: What is to be done?
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What is to be done
4

Types of responses: 

• Avoid and deny (highly risky)

• Defer action until absolute proof available (will be 
too late since there is too much momentum intoo late since there is too much momentum in 
the climate system)

• Mitigation (reduce emissions):

– Efficiency, conservation, fuel‐switching, 
bl t tirenewables, sequestration

– Need global agreement, but national  action 
has been blocked for 11 years.   Thousands 
of local efforts in USA.  Need 80‐90% 
reductions by 2050; 25‐40% by 2020

• Adaptation (much already occurring, but much 
needed to “climate proof” development, building 
resilience, diversify vulnerable economies)

• Fund Developing Nations: The Clean 
Development Mechanism , Compensation for 
Reduced Deforestation, and Adaptation Aid

Our critical parts are in rapid mitigation in ourOur  critical parts are in rapid mitigation in  our 
households, institutions, communities, and our 
nation.  Need to support political action and aid.  
Such action must address global inequality.



UrgencyUrgency

• "Even doubling our • Nina Chestney, Reuters, Nov. 4, 2012. 
W ld b i i b 5%Even doubling our 

current rate of 
decarbonization would 

World must cut carbon intensity by 5% 
every year ‐‐ report 

• Published on ClimateWire Tuesday, 
November 6, 2012 

still lead to emissions 
consistent with 6C 

i b th d fwarming by the end of 
the century," said Leo 
Johnson PwC partnerJohnson, PwC partner 
for sustainability and 
climate change.g
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Adaptation Planning and ActionAdaptation Planning and Action

• Globally: • LocallyGlobally:
– Meet funding promises

– Govern funds and track 

Locally
– Support adaptation 
planning in our 

them

– Allocate to areas of need

i d l f

communities and state

– Involves all parts of 
government private– Monitor and Evaluate for 

effective adaptation

– Partnerships

government, private 
sector and civil society

– Pilot actionsPartnerships 
internationally – Identify barriers, 

consider ways to 
overcome themovercome them

– Partnerships for success



Some of my lab’s work on these

QCF--Brookings



http://vimeo.com/45150620



So that’s it we’ve discussedSo, that s it, we ve discussed

h l b l i liI: Why global inequality matters

II: Who suffers worst and first?

III: Who caused the problem?

IV: Who is taking action?IV: Who is taking action?

V: Understanding Inaction 

VI: Final Thoughts: What is to be done?
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Returning to Inequality and the Impasse 
( h i li )(why inequality matters)

• Inequality within and between nations, of many sorts, drives
desperation in the global South, (vulnerability)

• It drives anger at the injustice of the distribution of goods
(wealth) and bads (emissions) since “waste flows downhill.”(wealth) and bads (emissions) since  waste flows downhill.

• And it drives inability and unwillingness to participate
effectively in international efforts to address climate change 
(participation in Kyoto and other environmental treaties)(participation in Kyoto and other environmental treaties).

Back to the central environmental justice insight that

We Cannot Solve Environmental Problems Without Addressing Inequality
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Thank you.  Questions?

J. Timmons Roberts

Center for Environmental StudiesCenter for Environmental Studies

Brown University

envstudies.brown.edu

timmons@brown.edu

climatedevlab.wordpress.com
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