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Caveat to Model Users

= . .the applicability, accuracy, and
appropriateness of'any model or
method for a particular issue or
question is a matter of professional
Judgement.~
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What MARKAL Dees?

Identifies’ least-cost selutions fer energy.
system planming.

Evaluates options within' the; context of
the entire energy/materials system: by:

palancing all supply/demand requirements,
ENSUring Proper Process/operation,

Monitoring capital stock turnever, and
adheringl torenvironmentall & policy: restrictions.

Selects technolegies based on life-cycle
COStS off competing alternatives.
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What MARKAL Dees?
(Cont.)

Establishes baselines andithe
Implications of alternate futures.

Provides estimates of:
enengy/material prices,
demand activity,
lechnoelegy and fuell mixes,
GHGI and other emission;levels, and
mitigation andl coniroll costs.
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MARKAL Building Blocks
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Expansion of Tlechnoelegy: Sets

Use of publicly: available verifiable; seurces.

EXpansion to:
More thamn 2400 industrial technologies.

Over 300 commercial technologies
(geothermal heat pumps and: distributed
deneration).

Over 300 residential technologies.
Over 150 transportation technologies.
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Documentation and Public
Avallability

Wiitten decumentation withi spreadsheets
sUupporting parameter calculations:

AEOI 2002 “parallel™ reference case; with
ieguired! constraints clearly: defined and

segredated from database.

Presentation off results te groups off PEErs
and at: prefessional Conferences.

Availability: en web:
WWW.0SOENERGYMOdEl.com
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Summary. of Base Case; Results

Overall'the AEO reference case is approximately:
/%0 less in energy: consumption than AEO! 2002.

Explanations, for: this:
Missing| end-use demand categories.

Slight differences in' penetration rates off new.
technologies.

Overalll model structure.
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Summary: (cont.)

Econemy-wide emissions off CO; are
approximately: 10% below! levels forecast by AEO
2002.

Explanations:

LLower fiuell consumption due tor missing| demands.
Vore aggregate nature of EmisSIoNs COENfICIENtS In
MARKAL.
Other’ emissions (SO;, NOx, mercury, PM10,
VOCs) vary: firom 20 to 40%  from the base year.
Thisiis an area oft 6n-going Work.
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Stochastic Appreach (n MARKAIL

Uncertainty: is represented by a two-stage
decision tree.

Prebabilitiesi are assigned to Various outcomes.
The expected valtie Is then calculated.

The difference between the scenario using
Uncertainty: and the deterministic; base case
represents the option value of a strategy.

This technigue dates to Dantzig, 1957.
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Preliminary: Results and
Conclusions

Advances In drilling technologies (resulting| in
reductions in finding costs) are robust in all
potential scenarios.

Advances in energy use technologies (increased
energy: efficiency) are: less consistent.

Advances in| electric generation technologies also
are less consistent.

The technigue appears to have potential fior
strategy development.

Lomna A. Greening
September 20, 2002 [Cosi Alamos, NIM




Contact Infiormation

Lorna Greening

Energy and the Environment
625 Paige Loop

Los Alamos, NM 87544
phone: 505/672-9594

Lomna A. Greening
September 20, 2002 [Cosi Alamos, NIM




