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Global Energy Demand by FuelGlobal Energy Demand by Fuel
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MIT Joint Program

Temperature increase by 2100 
with no new GHG policy 

Temperature increase by 2100 
at 550 CO2e stabilization 

Climate Change Risk ManagementClimate Change Risk Management
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Efficiency Improvements and New Technology NeededEfficiency Improvements and New Technology Needed



• Long-term objective:
– Reduce risk of serious impacts at reasonable cost 

to society

• Near-term objectives:
– Promote energy efficiency 
– Promote deployment of existing technologies that 

reduce GHG emissions
– Support research and development of low-GHG 

technologies
– Support climate research to reduce uncertainties 

and pace response

Policy Framework for Managing Risks of Climate Chan gePolicy Framework for Managing Risks of Climate Chan ge



CO2 Emissions, 550 ppmv 

0

5

10

15

20

25

30

2000 2020 2040 2060 2080 2100

G
tC

Reference

550 ppmv

Penalty on Carbon Emissions

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2020 2030 2040 2050 2060 2070 2080 2090 2100

Year

$/
to

nn
e 

(2
00

0$
)

550 ppmv

Stabilization scenarios developed for US Climate Ch ange Science Program 
(Draft 2006) by MIT Joint Program on Science and Po licy of Global Change

C
ar

bo
n 

P
ric

e,
 $

/tC

G
 to

nn
es

 C
Emerging Focus on CO 2 Stabilization ScenariosEmerging Focus on CO 2 Stabilization Scenarios



605310006762100

8425894352050

259112942020

MITEPRIBattelleYear

17434403302100

24537992050

758172020

MITEPRIBattelleYear

6861602172100

9714182050

30342020

MITEPRIBattelleYear

450

550

650 DRAFT Stabilization scenarios  US 
Climate Change Science Program (2006)

Price $/tonne Carbon

$100/tonne Carbon in US implies:
Crude oil $60/bbl +20%
Gasoline $2.40/gal +11%
Utility Coal $33/ton +170%
Electricity 9.6¢/kWh +18%

Costs to Stabilize Vary Significantly Among ModelsCosts to Stabilize Vary Significantly Among Models



· Cap and trade system (known emissions quantity, cos t 
uncertain)
- “Downstream” (permit/allowance to emit GHG gasses) 
- “Upstream” (permit/allowance to sell carbon fuels) 
- Key design issues – allocation methodology, safety v alve 

on allowance costs 

· Carbon taxes (known cost, emissions quantity uncert ain)
- Key design issues – use for revenue

· Standards
- Buildings
- Vehicles
- Major equipment/appliances

Near-term Policy Options Under ConsiderationNear-term Policy Options Under Consideration



Policy Design - First PrinciplesPolicy Design - First Principles

• Ensure a uniform and predictable cost of carbon across 
the economy

• Maximize use of markets

• Promote global participation
– Consider priorities of developing world
– Recognize impacts of imbalances among national 

policies

• Minimize complexity to reduce administrative costs

• Maximize transparency to companies and consumers

• Adjust in the future to developments in climate science 
and the economic impacts of climate policies



ExxonMobil Actions to Reduce GHG Emissions
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Avoided GHG emissions in 2006 equivalent to taking more than 2 million 
cars off the road in the United States.



ExxonMobil Technology Actions to Reduce GHG Emissio nsExxonMobil Technology Actions to Reduce GHG Emissio ns
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