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Framing of the Analysis

Not on the many important health benefits of
access to reliable clean energy services

Focus on how energy systems affect the
distribution of global health in major ways.

Not the reverse, I.e, the ways relative health
Impacts affect the distribution of energy systems

Secondary focus on the ways that mitigating
climate change through changes in energy
systems might achieve important health
Improvements — co-benefits.




Framing of the Analysis, cont

» Chapter 4 focuses on attributable risk, I.e., the
amount of ill-health currently due to energy
systems.

The avoidable risk, I.e., the amount of ill-health
that could be avoided by changes in energy
systems, is mostly found in Ch 17 — Pathways

Use Environmental Risk Transition as an
organizational mechanism




The Environmental Risk Transition

Household, e.g.
poor sanitation

Community, e.g. Urban
- Pollution

Severity Global, e.g.
greenhouse-

gas emissions

Increasing Wealth
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Environmental Risk Transition

Household, e.g., biomass fuels
Workplace, e.g., coal mining

Community, e.qg., urban air pollution

Regional, e.g., widespread tropospheric
ozone

Global, e.g., climate change
Special topics

— Energy efficiency in buildings

— Nuclear fuel cycle — routine operation
— Emerging technologies




Intake fractions for typical sources of air pollution
(g/t emitted)
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Bottom Lines

* Poorly managed energy systems are
currently responsible for a significant
portion of the global burden of disease —
perhaps 6-7 million premature deaths
annually — approaching 10% of the global
burden of disease

 AIr pollution from incomplete combustion
of fuels is the major reason, but there are
other interactions as well.
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Primarily using solid fuels [l Primarily using non-solid fuels
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Exposure-response relationship
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Integrated Exposure-Response: Outdoor Air, SHS, and Smoking

and Heart Disease
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Global DALY's 2010: Top 20 Risk Factors
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Tobacco smoking, including second-hand smoke
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Global DALYs 2010: Top 20 Risk Factors
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Global DALY's 2010: Top 20 Risk Factors

High blood pressure |
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Global DALYs 2010: Top 20 Risk Factors
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Causes of lll-health in India for 2010
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Poor Combustion Is the Largest
Cause of Health Impacts from Energy

Poor management of fuel combustion is a
major cause of ill health globally through
emissions of particles and other pollutants

e Largest amount is due to solid fuels: coal and
biomass

 Significant impact on child health, perhaps
causing 10-15% of child mortality in poor
countries

e Important impact on adult health, particularly
among poor women, single largest risk factor in
many poor countries




Incomplete Combustion is Bad
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Global Radiative Forcings due to
Emissions Changes, 1750-2005 (AR4)

Components of radiative forcing for principal emissions
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Sulfur Dioxide and Black Carbon Sources

A Sulphur dioxide emissions B Black carbon emissions
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Particulate Matter Sources and Processes
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Co-benefits

Although a wide ranges of changes in energy systems will
be needed to fully combat climate change,

There is a smaller set of interventions that have significant
health benefits as well.

Important energy-system co-benefits opportunities are
found in the building, transport, and residential sectors.

As well as in reproductive health services
And management of the built environment

Mitigation benefits are higher in developed countries, but
health benefits are much greater in developing countries.

These actions should be considered first so that society
continues to move toward meeting health goals as well as
mitigating climate change.

In addition, improving health in poor communities will
make the world less vulnerable to climate change’s
Impacts.




Examples of Co-benefits Analysis

China:
solar PV
China: United States:

household coal to solar PV
propane/LPG stoves

United States:
nuclear

United States:
hybrid vehicles

India:
improved biomass
stoves
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China:
nuclear

Relative values ($Int)

China: tCOs,e offset
household coal to
biomass gasifier stoves DALYs avoided
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Deaths and Total Burden of Disease
Attributable to Climate Change

Total burden of

disease/injury and
premature death

Malaria

Premature Deaths Disability-Adjusted Life-Years
(thousands) (DALYSs, millions)




Climate Change and Health: Global Distribution

-AF -
AFR-E a + Experienced
A - A Imposed
SEAR-D = -—-—=-Experienced (Expo

Ratio of Imposed

to Experienced SEAR-B <
Region Ratio
AMR-A 298
EUR-A 264
WPR-A 198
EUR-C 178
EUR-B 23.1
EMR-B 9.08

- .81 %

S WERAR, AW
SEAR-B 4.29 EUR-A N\
AMR-D 1.51 *
AFR-D 0.227
EMR-D 0.168
SEAR-D 0.154

AFR-E 0.130

6,600 12,000
Per Capita GDP, PPP-Adjusted ($/person)

Experienced ill-health due to climate change last decade, lower line
Imposed ill-health from CO2 & CH4 emissions last decade, upper line




Life-cycle Approach

Fuel feedstock
collection/production 4
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Pollutants Associated with Biofuel
Production, Transport and Use

co
NO,

Biomass
S>> oOzone

production
Harvesting Other Particulate
Storage chemical & matter

resource

| Biomass production harvesting |

_ Chemical
Plant deconstruction preparation

g M Particulate
Energy/water gy Extraction of fuel matter

inputs components vVOC

l By-products sSvoc
Product

leaks/spills

Refining

Fuel production & synthesis

Fuel transport

Fuel storage Particulate
matter

7 voo

[ Fuel distribution SvocC

Fuel transport/storage Product
leaks/spills

NO
Ozone

Particulate
matter

vocC
SvVOocC

x

Combustion in
vehicles

Fuel end use




Uranium
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Major Impacts on Global Health from
Energy Systems

Biomass/coal for household use — lack of clean
fuels and good combustion

Outdoor air pollution — not just urban, mostly
from fossil fuels but also from biomass

Occupational impacts from solid fuel harvesting
and processing (coal and biomass)

Climate change — mostly CO2 from fossil fuels,
but also shorter-lived GHPs from incomplete
combustion of fuels and other parts of fuel cycles.




World Primary Energy Shares

Although the fractions of
biomass and coal have gone
down in the energy picture,

<2
&
Wi
-
)
E
o
°
a2

Year

B Biomass @ Coal Qil m Gas @B Hydro Nuclear B Renewables




World Primary Energy Use

Primary Energy Use since 1850 (EJ)

Actual Amounts of
Biomass and Coal Use
have never declined —
still the biggest health
risk from energy systems
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Trends In Health Impacts from Energy Systems

Proportion of climate change
from energy systems
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Based on the GEA chapter, a shorter version was recently published
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