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Coal Usage in a Carbon constrained World?

ACO, Emissions. Coal contribution.

Alnternational Challenge. Potential Pathways to
Stabilization

ACO, Capture & Sequestration (CCS) and its role in
Stabilization.

ACCS technologies, development status, key projects in
development and development needs

AThe China challenge and key role of US in climate policy
and CCS demonstration

ASummary - Additional legislative & financial support vitally
needed (ASAP) for large integrated CCS demonstrations
In multiple geologies
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Kaya ldentity

ADerived by Japanese energy economist Yoichi Kaya as a
formula for calculating human-based CO, emissions:

F=P*(GDP/P)* (E/GDP) * (F/E)
Awhere
I Fis global CO, emissions from human sources,
I P is global population,
I GDP is world GDP and (GDP/P) is global per-capita
GDP,

I E i1s global primary energy consumption and (E/GDP)
IS the energy intensity of world GDP,

I and (F/E) is the carbon intensity of energy.
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I Options from Decreasing Human-Based CO,
Emissions

ACO, = P * (GDP/P) * (E/GDP) * (F/E)

AOptions to decrease emissions by 30% by 2050 from
2010 levels

I 0.7=.91x.91x.91x.91

I 0.7=15x.78x.78 x.78 (1%/yr population growth)
I 0.7=15x1.5x.56x.56 (1%/yr GDP/P growth)

I 0.7=15x1.5x1x.31 (no efficiency improvement)
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I What is the International Challenge?
Coalition Countries: Ready to Participate Now

Annex B OECD

USA
Greater EU

Japan

Canada
Aus/NZ
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I 2007 Total CO, Emissions (Energy/Cement)
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I CO, Emissions i World, China and US
Billions metric tons/year by Source (EIA IEO 2009)

Country | Year Petroleum | Natural Coal Total
Gas
World 2008 11.4 6.1 12.9 30.4
2020 12.6 7.5 15.3 35.4
2030 14.0 8.4 18.0 40.4
US 2006 2.6 1.2 2.1(91% |5.9
power)
2030 2.6 1.3 2.5 6.4
China 2006 0.93 0.12 4.95 (50% | 6.0
power)
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I International Challenge.
Potential Pathways to Stabilization
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I Projected Radiative Forcing in 2010

Watts per square meter: Change in heat balance relative to pre-industrial
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What 1 s possi bl e, | f é

ACoalition countries begin abatement immediately

ABRIC Group (Brazil, Russia, India, China) begins
abatement after 2030

ARest of world (ROW) begins abatement after 2050

AMERGE model used to find least-cost stabilization
pathway under these constraints
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Stabilization Targets

)CO,l imits implied by #freGd,dua
gases
CO,-e Radiative | RF from non- RE from CO,-only
concentration | Forcing CO, gases CO concentration
(Ppmv) (W/m?) (W/m2) ? (Ppmv)
2010 Levels 448 2.55 0.72 1.83 392
Target 1 550 3.7 0.95 2.75 465
(minimum)
Target 2 650 4.5 0.95 3.55 540
(minimum)
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Global CO, in the Optimistic Baseline
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Optimal Global Stabilization Pathways
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I 650 CO,-e Target is Possible with BRIC Delay
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I 550 CO,-e Target Requires Drastic Action In
Coalition T Even if Recession Is Long-Lasting
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International Negotiations: Conclusions

ARecession has an impact but does not change fundamental realities
of the stabilization challenge

AWith delayed participation by developing countries, achieving
stabilization at:

I 650 CO,-e is reasonably possible
I 550 CO,-e Iis extremely difficult
I 450 CO,-e is in the rearview mirror

ACoalition benefits from incentives for earlier participation and
technology adoption in developing world

AState Department and Administration have been briefed on this
analysis

AU.S. is re-engaged in international negotiations i but pragmatic
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I CO, Capture and Sequestration (CCS)
and its role in Stabilization
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3500 - 41% reduction in 2030 from 2005 level is technically

feasible using a full portfolio of technologies

Efficiency

EIA Base Case 2009
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Trillion kWh per year

EPRI MERGE Analysis Increase in Real

Electricity Pricesée2000 to 2
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I Contribution of Energy Technologies to reduce CO,
emissions by 50 percent by 2050
Source: IEA Energy Technology Perspective (ETP), 2008
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