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Allocating Responsibility for Global Warming:

The Natural Debt Index Smith, KR. AMBIO, 20(2): 95, 1991

Paying off a significant fraction of
the natural debt may not be easy, but it
should not be dismissed out of hand. It

Cumulative Depleted Historical may well be the only way to reach a
Emissions: world in which basic needs are met for
' all of humanity in a sustainable fashion.

No matter what the feasibility of

Surviving historical emissions paying off all past debls, the basic pomnt
remains the same. Since the present

as reduced by natural economic statas of most countries has
depletion mechanisms been achieved partly by incurring natu-
ral debts, it seems only fair to allocate

responsibility for whatever needs to be

What remains in the atmosphere done by using indices that reflect an
A .. . expectation that nations should pay
today from emissions In the past back the debt in the same proportion as

it was horrowed.



Patz JA, Gibbs HK, Foley JA, Rogers JV, Smith KR, 2007, Climate change

Lveal
and global health: Quantifying a growing ethical crisis, 4

EcoHealth 4(4): 397-405, 2007.




Total CUMULATIVE Greenhouse Gas Emissions in the Year 2002, by Country

[ Cartogram
(billién metric tons C)
Patz JA, Gibbs HK, Foley JA, Rogers JV, Smith KR, 2007, Climate change

and global health: Quantifying a growing ethical crisis, EcoHealth 4(4):
397-405, 2007.
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The Methane Story: CH,




The Methane Story: CH,

warming than CO?2 at the start,

But has a shorter lifetime
--10 years compared to 100+ years




Natural CO2 and CH4 Depeletion - 100 years
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Joint CO, and CH, accountability for global warming

Kirk R. Smith®'2, Manish A. Desai®", Jamesine V. Rogers?, and Richard A. Houghton®

“Environmental Health Sciences, School of Public Health, University of California, Berkeley, CA 94720-7360; and "Woods Hole Research Center, Falmouth,
MA 02540-1644

Proceedings of the (US) National
Academy of Sciences, July 2013



Total: CO2 + Methane .
Change in

Natural Debts

by including
Methane

CO2 from Energy

Methane

Indonesia 3.1%

Japan 2.9%
/ Nigeria 1.8%
Australia 1.7%

Canada 1.8% éMexico 1.7%

Japan 4.8%

India 3.2%

Ukraine 2.5%~—
Canada 2.2%—>»

France 2.1%

Pakistan 1.7%

CO2 from Land Use
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R
Multiple Benefits of Reducing Methane

Methane is the chief cause of widespread ozone pollution
which damages human health, crops, and ecosystems

Reducing ~20% of anthropogenic methane emissions will:
» Be possible at a net cost-savings.
» Reduce 8-hr. average ozone globally by ~1 ppb.
» Reduce global radiative forcing by ~0.14 W m-2,
» Provide ~2% of global natural gas production.

» Prevent ~30,000 premature deaths globally in 2030,
~370,000 from 2010-2030.

Mauzerall, 2007



Background Ozone is Growing ...
... and Will Continue to Grow!
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Methane Emissions from India in 2005
26.1 Mt (9% of world)
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http://www.epa.gov/nonco2/econ-inv/international.html

Methane Conclusions

 Methane holds a unique niche in climate change

— High warming and large emissions: 2" |argest total impact
after CO2

— Relatively short-lived, but long-enough to be globally mixed —
can be treated under existing frameworks

— ~Two-thirds of its emissions are amenable to control

measures using existing technology and policy tools, much at
low cost

— Interventions commonly target methane alone, unlike those
for black carbon

« Adding in shorter-lived climate-altering pollutants such as
methane shifts the political landscape

— More relative accountability for LDCs, but also

— Controls in LDCs wield greater leverage for making an
impact — opportunities are greater and response to them
faster than in rich countries

— More co-benefits — methane and all other SLCAPs have
health impacts



impact of climate change as well as one of

What is possibly the largest economic

the major threats to health?

Storms, floods, droughts, wildfires?
Malaria, dengue, meningitis?

Heat waves?

Malnutrition?



Climate Vulnerability Monitor 2012, DARA

Estimates climate change impacts to 2030, USS Billions

Impact component Total global net cost; in Net cost in 2030 in specific country types
brackets, % of total climate

2010 2030 Developing, Developing, Developed

low GHG high GHG
emitters emitters

Total climate change 609 4345 2292 179

SOEE Q0% 100%) 1730(100%) (100%) (100%)

Iaabor _Productic;/ity loss 311 2436 ’ 035(60%) 1364 48 (27%)

ue to increase
workplace heat (51%) (56%) (80
Clinical Health impacts 23 34%) 84 (4.9%) 21(0.9%) 0.002

costs (3.7%) (0.001%)




DARA Report, 2012

Fractional increases in global temperature can
translate into tens of additional hot days with
each passing decade.

(Loss of ) labour productivity is estimated to
result in the largest cost to the world
economy of any effects analysed

Trillions of USS by 2030

Not peer-reviewed and only one report, but
indicates potential scale of the issue




Heat exchange of worker performing physical work
In hot weather

Heat stress = Environmental + metabolic heat loads - heat loss
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http://sftw.lastminuteliving.com/something_for_the_weekend/images/summer_sun.gif

Work ability (%) as a function of WBGT (degr.C)
at 4 work intensities (Watts), acclimatized
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@ Sweating, dehydration, salt loss

e Basic physics and human physiology O Loss of ability to work intensively
from exposure chamber studies @ Loss of perceptual motor performance
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Hourly WBGT data for Summer 2013
Residential complex, Chennai

WBGT (°
. Work GI{C)
Date Locatio Ambient
n Categor 11:00-  12:00-  13:00-  14:00-  15:00-  16:00- temp(°C)
y 12:00  13:00 14.00  15:00  16:00  17:00
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Ironing
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Ironing

23/05/2013 [:{elefyeen o : : o : 33.7

Block
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21/05/2013 o . o . 34.1

22/05/2013 9 . 5 34.9
Ironing

PET(LTPIGERN Room -D2- . . . 35.0
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24/05/2013 32.6

25/05/2013 ! ! 5 g 32.7




July afternoon WBGT in 1975 and 2000 (based on recordings);
2030 and 2050 (based on models)




Work capacity loss (% of daylight hours) in 2030 based on regional
climate change (average of 3 models), population in 2030 and
estimated workforce distribution in 2030

1975 year
2030 year
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Publications and presentations available at
my website. Easiest to just google
“Kirk R. Smith”

Thank you

Kirk R. Smith, UC Berkeley
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