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Goals 

• Why is climate change an ethical and 
moral issue? 

• What is the significance of being an ethical 
issue? 

• What are a few of the major ethical issues 
entailed by climate change? 



Climate Change Ethics 
Ethics - _the domain ofina~~lQ텝 

out-What is 
or non-

Basis for ethical positions 

- Religion (see prio『 slide) 

- Anthropocentric 
• Utilitarian and other consequentiality 
• Relationship based ethics 
• Virtue 
• Rights based o『 othe『 duty based 
• Distributive and othe『 theo『ies of 

justice 

- Non-anthropocentric 
• Biocentric 
• Ecocentric 

[ conflict 

Remove 

some 

proposals 

Overlapping 
Consensus 



Think about this… ■■ 

This 
he"e Questions of: 

*Damage 
Responsibility 
*Distributive Justice 
*Welfare 
Maximization 
*Procedural Justice 

Makes 
this 

happen 
here 

/ 



.. 

Why are ethical 
questions more salient 

at the global scale? 

The Consequences Are Potentially 

Catastro p h i c 



Climate Change: Observed 
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· ̀ -.:1·onal temperature trends in recent 
decades have already produced 
measurable impacts in physical and 
biological systems around the world 

terrestial biological systems 

marine biological sytems 

marine and freshwater biological systems 
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hydrology 

cryosphere 

coastal processes and zones 

agriculture and forestry 

http://sedac.ciesin.columbia.edu/ddc/observed/ 



Global Humanitarian Forum, MAY 
2009 

• Climate changer already is killing 300, 000 
per year 

• Will be responsible for 500,000 per year 
by 2030 

• 4 billion at risk from climate change now 
and 500 million at extreme risk now 

• If climate change is not gotten unfer 
control within 25 years, 250 million will 
have health related problems. 



Climate Change and Agriculture 
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Climate Change And Drought 



Water Avai lability 
。 ooo 2OOO aooo 4 000 SOOO s ooo m퀄 

Scairclty I $t『ess I Vu'Illembk 

C이e d1. l(마;e || 

9ar || 

'Beninl 

Suda fll 1 

Senegal 1 

M.auritanja 

Mozam山ue

Uganda I 

G댜na 1 

Togo 1 

'lgerdai I 

M적티안드’ || 

타llldna Faso 1 

Tanzania 

ZimEam" || 

탸iopja || 

L탸SD甘0 

MmuS || 

Co"KMOS 

S이m AIrica l| 

Egypt I 

Somalia || 

Mi1!1 l i1!1떠 II 

Rwand a |I 

Bumn 

K€따a; 

Camv타de II 

Djibou··· 

W히ler aV,aIIabi I1,W' p터 capita I- i n 1函

in 2 02':5 

靈묘rsomrw 
I'e終 than 1 ooo ml'perS0미"탸 
Wa"'『 SU.ess 
게 000 to 1 700 m3/personJyear 

Wa.타 vulner.a' 1 i " 
게 7OO to 2 500 며LPE『son/year 

Fre s hwat타 Stress and Sea『clty
In 2025 
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Stress 
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Source: Unile,d N라Ions Eooriomic Commission fot Africa, (UNECA ) , Addis 샤~a : Glo여 Envimnmem 0백OOk 2000 : 
GEO), UNEP. E타”E¢m. kmjon, T 399. 



Vulnerability to Drought: Exposure + 

F『equency Sensitivity Mortality 

Distribution ofDrought Disaster: Africa 
Frequency 

Distribution ofDrought Disaster: Africa 
Mortality Risks 

l)"'"g l,I F'" l’" '’cy ;'"'I I);" '·iI ' "' " “ 

10 <most I"'z;wcl) 

l (leastl"'"'.d) 

l0 (most ha zard) 

I (leas! lw, ud) 

s
o 

: ::=‘’_ 

愚雲益[富麟DS
'!,,' THE EARTH INSTITUTE AT COLUMBIA UNIVE RSITY 

www.ldeo. columb;e edu/chntresesrchA>orspots 

L2&" '· . ,E."'’ 'maP"'"^m C0&m 3C.v. x) E 

愚富昆[富섭잽DS 
J』 THE EARTH INSTITUTE AT COLUMBIA UNIVE RS|TY 

wwwldeo. co/umbie.edu/ch,r/2,.,,seerch;/>o/spo/s 

%，＇,~盆';六업?'；!．4'm타@m 

"'’m ·`·.”""d D,g"" H아'F'4.4 GM '̀I R’'k",'i"" °""" Tt. W아" Lmk m짜 (·여""＇bm l’ '" '̀ r" 'y 
&＂＇·여 .\',<l,m! D,w<rr H아 F心.， .4 G/«b,,1 RI'k .4'mI" ', 

oxm Tl\. ,' ,orl\' Kmk ,h<l Colmnbn U:'’ '̀ rs"' 



Compared with the non-poor, poor people are 
more likely to be found in drought-prone areas 

with shorter growing seasons 
Non-poor Poor 

lqQ I - 4.24."!.... ..... 
윷 

!\\ 零*· :1\ 근 l ^ 소쇼．夕 ` 
`J-‘할!.z.스,‘~.;,,,._.』 、'－^ 소 / ? `~－一一_――-t 6's7 

's ,. 二」{/;





_ .. \ 
.. r' · 

t. ̀
 ·4 

`̀ -f·
<

.. •. ~탈 • . . · 일 . ., _,.. ., . 
r, a ' 

'.) . 
\` · k .수 

k ·· 
... ,s 

t '̀ ? ··' .g, · ‘'• .`` .. ., 
·수 a • .. . 
k " : ... ‘ 
\ . 

、
. 
’ .- 

^ t 
·一:E`· • .. ` 

.、 析
. .. ?국 
►· 

、... ~ - ... 

` . .. ` 
·타、 .. 

’ 

;

f̀
-b
[.I.5 

` 

.- ..

. b 

.

처
r
(
g
《
~.－

 

, ·2.L.
' 

vr

"'
.I
‘-

\. 
. .

`
겁
 

-
·

공
양
 

.\ 
.. ̀
iff1

j 



Lake Nakuru, 
Kenya 



Some countries are experiencing drought 

and desertification . 



Climate Change and Desertification 
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Exposure to Current Climate 
■ ■ 

I 

F I o o d Hazard 

High : 25 

Low : 1 

Haza『d Class 

• High 

o Medium 

o Low 

o No Classificat1on 
The ha,ard dass was detenn;ned 
using a50 kmsea『eh radius from 
the ci1y cente『.

CIESIN 
Col umbia U rI.ive r s ihI 

眞, CENTER FOR HAZARDS 

Qz T:ENEA:H 모」모TE안T亡:L2|전u:RSlTY 
(,) ,aoO Th, Tru~m ofCol따,bi, Univmi,y in eh, Ci저 of N,wY orl< 

Source: Dilley, M., R.S Chen, U. Deichmann, A. Lerner-Lam and M. Arnold (2005), Natural Disaster Hotspots: A Global 
Risk Analysis, World Bank, Washington DC. 



Sea Level Rise 
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Sea Level Risks -- Bangladesh 

0 1 2 3 5 8 12 20 35 60 80 

Height Above Sea Level (m) 



Population _ Total and % in the 
3m zone 

India 
China 

ie t N air 

Phi llippines 

탸WP 
Ge r man 
ndone5ia 

Spai 
eth e 「~ands

Polain 
Banglad e미 

raz:i 
France 
Yeme' 

Un it ed Sta,te.s; of America 
Unite:d Ki ngd 

Jap 
igeriai 

It al 
hailand 

■ P e r,c e ntag은 Oj. 

popu|ation in 3-

■ · 
3 

30 

- 'one 

popu lation i 

zone (mi |lion5] 

3,~ 

20 40 60 80 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Which country has the greatest share of 
its population living in the LECZ? 

Countries ranked by share of their population in the LECZ 

Country Rank 
1 

Population in LECZ % of Pop in 
LECZ 

Bahamas 172 266,580 88% 

Suriname 168 317,683 76% 

Netherlands 58 11,716,861 74% 

Vietnam 13 43,050,593 55% 

Guyana 155 415,456 55% 

Bangladesh 8 62,524,048 46% 

Belize 177 91,268 40% 

Djibouti 158 248,394 39% 

Gambia 148 510,159 39% 

Egypt 16 25,655,481 38% 
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Human Health and -Climate Change, 
Climate change is already happening , 
wearming is small compared to what 
we will see in the next decades. 
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Relative risk of a vector-borne 
emerging infectious disease 

outbreak 
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Source: Jones et al. 2008. Global Trends in EIDs. 
Nature, 451 (21 Feb) 



E H 
-

naex 
s 

a 





Exposure to Current Climate 

Vandalia 。

Princeton 
。

Radford 
。

Cyclone Frequency 

1980 - 2005 

High : 115 

Low : 1 

Hazard Class 

• High 

o Medium 

o Low 

o No Classification 

The ha,ard class was detern,;ned 
us;ng a50 kmsea『ch ra,Hus from 
the clly cente『.

CIESIN 
C o lumbia U n.ive r s ily 

。

Altoo 
。

愚麟麟엽섭섭::DS 
'!',/,' THE EARTH INSTITUTE AT COLUMBIA UNIVERSITY 

Cyclone 

Manchester 
/ 

。 Wore

0검짊 

(c) 2oo6 Thc Tru효m ofCol따,bi , Univmi,y in 由, Ci"J of N,wY orl< 

Hazard 

Sheffield 

Knaresborough 
0 - \ 

Doncaster 
。
。

Source: Dilley, M., R.S Chen, U. Deichmann, A. Lerner-Lam and M. Arnold (2005), Natural Disaster Hotspots: A Global 
Risk Analysis, World Bank, Washington DC. 





New Orleans Demographics 

亡 1~00or less
CJ 1.001 - 2.eoo 
亡 ~ 001 -3 ,000 

- 3001 - 4,000 

Over 4.000 

Miss1ssipp1 Lake Ponchartrain 

’ .. 
.. 

Population density per square km with area of detail Population density per square km 

E 0% - 10% 

D 10.1%- 30'1,• 

□30.1 % - 501. 
- OO.' % · 70"',• 

70.1% • IOO'k 

Lake Ponchartrain Lake Ponchartrain 
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Climate Change: Projections (2) 
Chan g,e in P-E (2021-2.040 minus 1950-2·000) 

drier chang e i n P'-E (mm / day) 

<。＆3 -0.2 -0,l 0 0;l 

'J.fake l Tripe! poojection « nt .. od o r> - 9D.O•[ 

1 ) wet areas getting wetter 
2) dry areas getting drier 
3) subtropical dry zones expanding poleward 

0.2 

wetter 

0.'3► 
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Government's interests do not 
coincide with those harmed by the 

emission of greenhouse gases* 

In general, 
the U.S. 
Governmen 
t represents 
the interest 
of its 
citizens 
only, not 
the interests 
of others! 

。

ts 
ple ? 

*responsible for climate change 



If Climate Change Is An Ethical 
Issue, So What? 

• People, nations, organizations have 
obligations, duties, responsibilities, not just 
interests. 

• Excuses for not taking action are not 
justifiable such as: 
- is not in my national interest, 
- solution will not maximize global preference 

uti l ity, 
- Solution will be costly 



What are the major ethical issues? 
Issues 

- Greenhouse gas (GHG) 
atmospheric stabilization level 

- Equitable allocation 
- Who will pay fo『 damages? 
- Scientific uncertainty 
- Cost to national economies 
- Can nations wait until others 

『educe emissions 
- Can nations wait fo『 new cheaper 

technologies 
Fair processes and procedu 『e

- Human rights violations 
- Ethical Issues In trading 
- Solutions 

• Biofuels 
• Carbon capture and storage 
• Nuclear 



Greenhouse Gas Stabilization Issue 

• Will determine 
who lives or dies 
and what nations 
survive? 

• Lots of 
uncertainty 

• Need a global 
approach based 
upon national 
targets 

90km 

50k" 
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A treaty is 
REQUIRED to 
control this ! 

Bathtub will 
continue to 
overflow 
unless water is 
kept below 
4,- 으 _ , ?_- -

N0.43 

Canada 

Can't solve the climate 
change problem by 
slowing the rate of water 
down 

Atmosphere 
(like a 
bathtub) has 
a fixed 

/olume 



CO~Emissi 2 missions vs . 
C02(atmosphere) 

-parts per million by volume 
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Total Primary Power vs. Year 
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The 2°C 1Crash Program,, its Alterna.t:ive:s ,and its Odds 
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Climate Change Consequences 
• Spreading drought, floods, stronger hurricanes, 

coastal erosion, wetland loss, shift in fresh 
water availability (e.g. Atlanta's water supply 
threatened) 

• Sea level rise will lead to forced migrations of 
millions in U.S. (e.g. Florida) & other countries 

• The IPCC states: Climate change-related 
exposures are likely to affect the health status 
of millions of people, including: 
- Death/disease/injury from heat waves, floods, 

storms, fires & droughts 
- Cardio-respiratory diseases due to higher 

concentrations of ground level ozone related to 
climate change 



Ice Sheets and Sea Level Rise 
• Potential for catastrophic sea level rise 
• Destabilization threshold 1-4 °c 
• Timing very uncertain 
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Greenhouse Gas Emissions 

• An average American emits 20.4 tons of 
CO2 per year 

• For Industrial nations, it is 11 tons 

• Worldwide, the average person emits 4 
tons 

• Our long-term target is 2 tons of CO2 per 
year Uust 10% of the current usage) 



Allocation 
question 

• Who gets 
the 3 billion 
tons? 

• Per capita 

• Difference 
between 
survival 
tons and 
luxury tons 
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The Moral Dilemma of Climate Change 
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Highest vulne『ability towa『ds climate change vs. la『gest CO2 emissions (f『om fossil fuel combusti에 
and cement production, and including land use change, kg C pe『 pe『son and yea『 f『om 1950 - 2003) 

- Largest per capita CO2 emitters 

- Highest social and / or agro-economic vulnerability 

- Largest per capita CO2 emitters, and highest social and / or agro-economic vulnerability 

!團 Areas with highest ecological vulnerability 
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Top 20 greenhouse gas emitters 
(including land use change and forestry) 

Total g""mmmo 마" -ons 
0 1 CJ00 2000 sooo 

Mi"ion tonnes 여 C야 터ui뼈ont 

sooo ♦ 000 6000 
gggggggggg 

WmEun:,pe 
CHn티 

UnlledS""虐

E曰
R 

Sm띠 

""' 上m"＇
G 

c 
n 
뼈 

" 
Z= c .. C 

急.. ::= 
PFC를一 
HFC龜도 
터-S 

-Am8KI_ -"IO -Od_ 
一 "＂言北:u """"F"- O“`oc. 

一’"). 



Carbon di,o,x ide contractio,n for 450 ppm,v and 1convergence b,y 
2030 to g lobally equa l per capita emissions rights 
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UNITED-STATES OF CLIMATE CHANGE 
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Issue 3-Who will pay for damages? 

• Polluter pays 
principle? 

• Historical emissions? 

• Questions of proof? 



Issue 4-Scientific Uncertainty 

• Does the fact that there may be some 
uncertainty about climate change impacts 
raise ethical issues? 

• Two ethical questions are raised: 
-Who should have the burden of proof? 

-And what quantity of proof should satisfy that 
burden of proof 



Cost As J ustification for Non
action? 

• Cost to one country alone ? 
• Cost-benefit analysis? 

- Disaggregation of harms 
and benefits 

- Discounting future 
benefits 

- Everything is a 
commodity-nothing 
sacred 

- Health is more than 
lncome 

- Victims rights 



Other climate change ethical issues 

-A Nation Can Wait Until Others Act 
-A Nation Can Wait Until New 

Technologies are Invented 
- Ethics of Technological Solutions 

• nuclear, wind, biofuels, 
- Ethics of Geoengineering 
- Ethics of Trading 
- North-South tech transfer 



Carbon Sequestration 
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BioFuels 
• Two major 

controversies with 
ethanol 
• The amount of land 

needed to grow the 
plants and the 
consequenteffecton 
food and loss 
biodiversity of such use. 

• The amount of energy 
used in production of 
ethanol 






