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Baseline Global Emission Scenarios
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Note: "Likely" is defined as greater than a 66% probability of occurrence. Source: IPCC Fourth Assessment Report.
Projections for 2100



Impacts
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Stabilization ScenariosStabilization Scenarios
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Mitigation Cost - IPCCMitigation Cost IPCC

“Both bottom-up and top-down studiesBoth bottom-up and top-down studies 
indicate that there is substantial economic 
potential for the mitigation of global GHGpotential for the mitigation of global GHG 
emissions over the coming decades, that 
could offset the projected growth of globalcould offset the projected growth of global 
emissions or reduce emissions below 
current levels (high agreement muchcurrent levels (high agreement, much 
evidence)”
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Top-down v. Bottom-upTop down v. Bottom up
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Mitigation Cost - IPCCMitigation Cost IPCC

“In 2030 macro-economic costs for multi-gasIn 2030 macro economic costs for multi gas 
mitigation, consistent with emissions trajectories 
towards stabilization between 445 and 710 ppm 
CO2-eq, are estimated at between a 3% decrease 
of global GDP and a small increase, compared to 
th b li ( T bl SPM 4) Hthe baseline (see Table SPM.4). However, 
regional costs may differ significantly from global 
averages (high agreement medium evidence)”averages (high agreement, medium evidence)
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Costs
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More costsMore costs
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Endogenous Technological Changeg g g
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Endogenous Technological Changeg g g
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A look at RICE-FASTA look at RICE FAST
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A look at RICE-FASTA look at RICE FAST
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Stern Costs
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Main (bottom-up) cost analysisMain (bottom up) cost analysis
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Supporting top-down analysisSupporting top down analysis
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More on the meta-analysis
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What can you do?What can you do?
• Be clear about what your model is designed to show:

Q lit ti b h iQualitative behavior
Quantitative, relative effects – this effect v. that effect.
Quantitative effects versus baseline.
Absolute levels.

B l b t k t t h fid i• Be clear about key outputs you have confidence in:
Emissions
Energy use
Welfare
R i l ffRegional effects

• Be clear about key assumptions and their implications
Perfect foresight v recursive behavior
Putty-putty v. putty-clay capital
Technology detail and assumptions

• When someone asks for more detailed, underlying results – share but ask to 
see the final product.
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Comparison of Targets Proposed in 
110th C d MIT S i110th Congress and MIT Scenarios
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MIT Costs EstimatesMIT Costs Estimates
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Summary of Climate Change Bills 
Introduced in the 110th CongressIntroduced in the 110th Congress

Draft as of May 9, 2007
 Who’s regulated Allocation Price limit / flexibility Offsets Technology 

Bingaman-Specter 
(January draft) 

55% directed to industry, 
declining 2% per year;  
29-30% directed to states;  
remainder includes 
offsets, sequestration, 
adaptation, and 
technology

$7 / ton CO2 safety valve, 
rising at 5% per year 
above inflation 

Set-aside for offsets 

Detailed technology 
provisions funded up to 
$50 billion from 
allowance sales 

Economy-wide energy-
related CO2 emissions 
regulated near point of 
f il f l d ti tec o ogy

Udall (March draft) 

fossil fuel production; 
process & non-CO2 
emissions regulated at 
source 

20% directed to industry; 
25% directed to 
technology; remainder 
includes adaptation, 
states, sequestration, 
developing countries, and 
general revenue

Unspecified safety valve, 
rising over time 

Domestic offsets for 
sequestration 

Establishes Advanced 
Research Project Agency 
for Energy (ARPA-E) 
with funding from 
allowance sales 

general revenue

Lieberman-McCain  
(S. 280) 

Large downstream 
sources (more than 10,000 
tons CO2 per year) 
regulated at source; all 
transport emissions 
regulated at refinery 

No more than 50% to 
industry; details 
unspecified 

Borrowing (with interest) 

Up to 30% of obligation 
can be met with 
sequestration and 
international offsets 

Unspecified technology 
programs funded from 
allowance sales 

K S (S 485)Kerry-Snowe (S. 485) 
Sanders-Boxer  
(S. 309) 

Domestic sequestration 

Waxman (H.R. 1590) 

Economy-wide emissions 
regulations left up to EPA Unspecified None 

None 

Extensive specification of 
additional regulations and 
standards 

Feinstein-Carper 
(S. 317) 

85% directed to industry, 
declining to zero by 2036, 
based on generation

Borrowing Extensive agricultural 
offsets Electricity-sector 

emissions regulated at the 
Additional incentives for 
carbon capture and 
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g
Alexander-Lieberman 
(S. 1168) 

g
power plant 75% directed to industry 

based on heat input. None Domestic offsets in six 
categories 

p
storage. 

 



SummarySummary

• Modelers need to be sure the message in their g
results is not getting confused before it reaches the 
policymaker.  Clarity in exposition and follow-up 
with post-product users.p p

• Opportunities for future work
Technology, technology, technology

M d l th t t h i k l d & ti l t k f tModels that match micro-knowledge & articulate key features
Empirical work to better parameterize models

Practical policy implementation
Eff t f i f t t iEffect of imperfect coverage across sectors, regions
Non-price policies
Burden & allocation
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