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Stabilization WedgesStabilization Wedges

Energy Efficiency & Conservation

1.  Public transport; plug-in hybrids                      

2. ‘Smart grid’ –distribution, storage, use 

3.  Green buildings

4.  Conservation

Renewables

5.  Wind

6.  PV/Solar thermal

7.  Geothermal 

8.  Biofuels 

Fossil Fuel-based

11. Switch from Coal to Nat. Gas

12. C Capture & Storage (CCS)

13. H2 Fuel Cells 

14. Coal-to-Liquid w/ CCS

Natural Sinks
9.  Forest mgmt/nurturing

10. Conservation tillage

No regrets

Study needed

15.  Nuclear fission

77
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•Mining worker safety 

•Milling worker and community exposure

•Transport safety, security

•Processing worker and community exposure

•Energy plants  ground water contamination, accidents, 

cooling water and heat waves

•Temporary Storage

US "low level" waste, e.g., Savannah River

worker and community exposure

Europe plutonium reprocessed and stored 

worker and community exposure

•Long-term Storage unsolved 

• One ‘Yucca Mountain’ q5-10 years

•Security: thefts and attacks

Health and “The Yellow Cake Road”
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1.1. ProbabilityProbability

2.2. FrequencyFrequency

3.3. IntensityIntensity

4.4. DurationDuration

5.5. BreadthBreadth

6.6. Heat indicesHeat indices

7.7. TMINs TMINs 

Heatwaves andHeatwaves and

Climate ChangeClimate Change

Nighttime & Winter TempsNighttime & Winter Temps

TT

19701970

HW ScenarioHW Scenario
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European Heatwave: Summer 2003 

Deaths: 21Deaths: 21--35,000 35,000 

••Crops & livestock: Crops & livestock: 

US$12.3 billion US$12.3 billion 

••Wildfires: Wildfires: 

1.2 million acres1.2 million acres

••Nuclear plant shutdownsNuclear plant shutdowns

••Hydropower reducedHydropower reduced

••Alpine glaciers: 10% lostAlpine glaciers: 10% lost

Temp 11oF >30yr average

6 std. dev. from the mean

-Schar Nature 2004
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– Public health

– Municipal services

– Water

– Farms

– Forests

– Fisheries

– Energy

– Business interruptions 

– Information system

– Financial markets

– Birth rates 

– Social cohesion

Sector impactsSector impacts
HW ScenarioHW Scenario
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Reactive AdaptationReactive Adaptation

•• BackBack--up generatorsup generators

–– Fuel cellsFuel cells

•• A/C A/C 

–– MallsMalls

–– Movie theatersMovie theaters

•• Surge capacitySurge capacity

–– HotelsHotels

•• TransportTransport

•• Priority populationsPriority populations

–– Old age and nursing homesOld age and nursing homes

–– Psychiatric hospitalsPsychiatric hospitals

–– Infants Infants 

•• Critical functions Critical functions 

•• Treatment facilitiesTreatment facilities

•• Social networksSocial networks

•• Response teams Response teams 

»» CoordinationCoordination

HW ScenarioHW Scenario
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HW Scenario Prevention  

‘Smart, Self-Healing Grid’

Dist.

Generation

Regional

Central

Co-Gen

Natural gasNatural gas

RenewablesRenewables

Solar roof at HBS

Co-Gen

DG DG CogenCogen

Plant at MITPlant at MIT

Geothermal         Geothermal         A/CA/C

SS
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Green BuildingsGreen Buildings

Respiratory disease: $6 to $14 billion

Allergies and asthma: $1 to $4 billion

Sick building syndrome: $10 to $30 billion

Estimated Savings

Worker performance: $20 to $160 billion

20% faster on math tests

26% faster on reading tests

Schools with natural light

Stores with natural light: 40% more sales

Studies Lawrence Berkeley National Lab

Hospitals with better lighting & ventilation: 

improved patient outcomes

CECE

GCGC SFSF



CENTER FOR HEALTH AND THE GLOBAL ENVIRONMENT

HARVARD MEDICAL SCHOOL

COCO22
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WaterWater

PurificationPurification

PumpingPumping

IrrigationIrrigation

DesalinationDesalination

CookingCooking

ClinicsClinics

SchoolsSchools

HomesHomes

ComputersComputers

Clean Energy Clean Energy 

Optimizes Adaptation and MitigationOptimizes Adaptation and Mitigation

Distributed GenerationDistributed Generation
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Financial Instruments for a Clean 

and Sustainable Energy Transition (FICSET)

THE ENGINE OF 

GROWTH

for the

21st CENTURY
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http://http://chge.med.harvard.educhge.med.harvard.edu

http://http://www.climatechangefutures.orgwww.climatechangefutures.org


