e of Integrated Assessment
ng as a Decision Support Tool for
rgy and Climate

Gerald M. Stokes
Joint Global Change Research Institute

November 15, 2005

Batielle

Pacific Northwest
National Laboratory

@ UNIVERSITY OF

=



WO answers and a path forward ...

= [he climate Is changing and humanity is in part
responsible, particularly over the last 50 years.

®* “The Detection and Attribution Problem”

= If we are to mitigate the human impact, there must
be a substantial change In society’s technological
Infrastructure, most notably Iin energy

® “The Carbon Management Problem”

= We are on the eve of implementing our responses
- mitigation and adaptation - how do we decide?
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| IS Integrated Assessment

Integrated Assessment for climate change
assembles knowledge from a diverse set of
sources, relevant to one or more aspects of
the climate change issue, for the purpose of
gaining insights that would not otherwise be
available from traditional, disciplinary research.

Edmonds, J. 1998. Economics and Policy Issues in Climate
Change p. 291.
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essment modeling
KS usually cover four domains
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rrow In |A represents a
ellectual journey ...

Integration Level

Abstraction Level

Knowledge Level

< Real world
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e two key uses for IA In the climate
unity

= Impacts - vulnerability - resilience:

* Integrated assessment allows the examination of the
complex interactions among various components of bio-
geophysical world as well as their interaction with
human systems.

s Economics based decision support

* Integrated assessment allows the examination of the
costs (broadly construed) of attempts to mitigate or
adapt to climate change.
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ated assessment as an economics
ed tool

m |A Iintegrates by representing and clearing markets: such as, energy
demand, energy supply and land

= [he results need both global relevance and regional specificity

= ... the key Is to capture the trade-offs that the real policy makers have
to make and the finiteness of resources they control

onsequences

Model Economy

Analysis Climate




Important ...

missions Concentration
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The interactions captured
In an
Integrated Assessment
framework yield important
Insights
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one Won't NECESSARILY
, Concentrations

Erlergy Relaied Caroon Emissions

25,000

20,000

15,000

10,000

TgCper Year

Emissions path that stabilizes

5,000 CO, concentrations at 550 ppm.

)
1990 2010 2030 2050 2070 pdejele

10



ncertainty Is important - AT<2°C as a
climate policy constraint -

Fossil Fuel Carbon Emissions CO, Concentration
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forward Is fragmented

sually discussed in terms of Kyoto, non-Kyoto,
and developing nations ... not the biggest source
of fragmentation

s Geography is a much bigger source of
fragmentation, particularly when considering
Implementation of mitigation and adaptation
strategies
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e’ mitigation technologies are
rmly distributed globally ...

o modeling, scenarios & non-co, gases
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mly distributed

12002 Battelle Memorial Institute

In countries the asset IS not

There is some
mismatch
between capture
and storage and
existing power
plants

Even more so for
motor vehicles.




al as well ...
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plementation - mitigation and
- will be regional

torage: Local resource
Renewable Energy: Distinctly regional character
s Externalities (air quality, renewable portfolio standards etc.): regional

m Off-sets like terrestrial sequestration: regional

= Energy demand: regional
= Limiting resources (like water) are regional

» Impacts and adaptation: distinctly regional

= Politics: always local
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rch agenda becomes regional -
xamples

rom the science side ...

* Regional climate ... tailored to impacts

* Getting the water right

® Coupling to managed and unmanaged ecosystems

= From the technology side ...

* Regional technology supply curves (supply and
demand)

* Getting the water into 1A
* Integrating related policies

= A big agenda ...
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