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First a word of thanks

While the work we will discuss today has been supported by
a variety of sources including EPRI, DOE and others, the
most important has been NSF core support to HDGC, CDMC
and CEDM.

HDGC: SES-9022738; SES-9209783; BCS-9218045
CDMC: SES-0345798; DMS-9523602; SBR-9521914

CEDM: SES-0949710

For this we are most grateful!



Our work on climate...

...grew out of work on the problem of acid rain.

Twenty-five years ago the growth of concern
about the environmental impacts of the long-
range transport of sulfur and nitrogen air pollution
and associated acid precipitstion prompted the
development of a family of integrated
assessment models designed to help decision-
makers frame the issues and think about the
policy response.



Three quite different...

...types of models were developed. In Europe,
where there was no significant controversy over
whether acid rain was a problem, the RAINS
model was created and used to allocate emission
reductions commitments across different EU
member states (Alcamo et al, 1990).

In the U.S. the situation was quite different.
Reluctant to take any regulatory action, the
Regan Administration argued that the topic
required further study and launched the National

Acid Precipitation Assessment Program
(NAPAP).



Two U.S. Modeling Efforts

In addition to mounting a variety of scientific field studies
federal support was provided for the development of two
iIntegrated assessment models.

The first was undertaken by a group of U.S. DOE National
Labs, each of which developed highly detailed science
based sub-models with the idea that later they would be
combined to produce an integrated tool for decision
support. In the end they were never adequately integrated
to provide such a capability.

A second, anchored at Carnegie Mellon and coordinated by
Ed Rubin, was built in the Demos/Analytica® environment
and was a single integrated model focused on
characterizing the uncertainties.



The ADAM model

The resulting model was called ADAM (Acid Deposition Assessment
Model). All of the key parameter uncertainties were represented as full
probability distributions. (Rubin et al. 1990; Rubin et al. 1992).
Analysis performed with the ADAM model concluded that, despite the
various uncertainties, a U.S. acid rain control program had clear

environmental benefits.

Rubin et al. (1990) estimated that for the
Adirondack Park in upstate New York "...an
additional 50 lakes ... would be expected to
recover [and be able to support trout] as a
result of [the proposed]10 Mt/yr emissions
reduction. For Boundary Waters [in
northern Minnesota], an increase of six
lakes supporting trout would be expected.”

Rubin, E.S., C.N. Bloyd, M.J. Small, R.J. Marnicio, and M. Henrion (1990) .
“Atmospheric Deposition Assessment Model: Applications to Regional Aquatic
Acidification in Eastern North America,” Chapter 14 p. 253-284 in, Impact Models to
Assess Regional Acidification, J. Kamari (Ed.), Kluwer Academic Publishers, 310pp.
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iven our experience with ADAM...

...we began to argue that similar flexible integrated
assessment models, that focused on uncertainty, would be
valuable in the context of climate.

EDWARD
LESTER
M. GRANGE

S. RUBI
B. LAVE
R MORG

Keeping Climate Research
Relevant

The federal
government must
avoid repeating

Recent post-mortems of the Nation-
al Acid Precipitation Assessment
Program (NAPAP) confirmed what
Congress and other key parties to
the acid rain debate already knew:
that the 10-year, half-billion-dollar
interagency program to guide U.S.
policy on acid rain control proved largely irrelevant to
the effort to forge the new Clean Air Act last fall. Al-
though NAPAP won praise for its scientific ac-
complishments, the program failed in its primary mis-
sion—to provide policy-relevant information in a
timely manner. Now, government attempts to deal

acid

the mistakes it made
in studying

potentially enormous human and
ecological implications of global
warming—rising sea levels. al-
tered precipitation patterns, and
damage to natural ecosystems—
have generated concem. But the
equally large uncertainties about
the timing and magnitude of possible effects, coupled
with questions about the costs and impacts of possible
abatement measures, have thus far kept policymakers
from agreeing on what to do.

nations, especially the Scandinavian
countries, have called for immediate, large-scale

rain.

withthe difficultand f: h

in emissions of carbon dioxide and other

g
issues associated with global warming appear to be
headed down the same ill-fated path.

Global climate change has become the most im-
portant environmental issue on the world agenda. The

Edward S. Rubin is the Alumni Professor of Environmental
Engineering and Science and the director of the Environmental
Institute at Camegie Mellon University. Lester B. Lave is the
James Higgins Professor of Economics at Camegie Mellon
University. M. Granger Morgan is professor and head of the
Department of Engineering and Public Policy at Camegie Mellon
University.
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“greenhouse” gases. The Bush administration has
rejected such initiatives as hasty and wasteful of
resources needed for more pressing matters. Until the
global climate problem is better understood. the ad-
ministration contends, the United States should not be
stampeded into taking actions that could have ruinous
consequences for the economy. The administration
does, however. subscribe to the need for more re-
search, boasting a billion-dollar annual federal re-
search program.

Although the government’s decision to commit
resources to rescarch on global climate change is
laudable. the structure of the program and the research

47

Issues in Science and Technology, VIII(2),
47-55, Winter 1991-92.

Uncertainties of climate change

SIR — To resolve the uncertainties
enveloping global climate change, the
United States and, to a lesser extent,
Europe have embarked on an extensive
research effort. We believe that these
research programmes will do little to
provide a solid scientific foundation for
policy decisions in the next decade.
Marginal improvements in current
models, or additional runs of the global
circulation models, will not resolve the
fundamental uncertainties paralysing in-
ternational negotiations. Research is at
present focused on predicting the extent
of climate change, a question that is
unlikely to be resolved for at least
another decade. More likely to be re-
solved and of greater importance in
determining policy are the cost of abate-
ment and the effects of climate change.
In our view, scientific research is des-
tined to remain largely irrelevant to
political decisions about global climate
change as it is not designed to produce
answers when needed by policy makers.
These problems were the downfall of
the decade long, half-billion-dollar
Preai A

designed to answer other questions. If
scientific research is to inform political
decisions, administrators need to exer-
cise tough control. An integrated assess-
ment is needed to identify the priority
research and coordinate individual pro-
jects.

In our judgement, several indepen-
dent assessments should be undertaken
in parallel. Integrated assessments can
spot the critical gaps in the current
rescarch agenda, discover research that
isn’t on target or is wasteful, and detect
the mismatches between the inputs that
each group is expecting and the outputs
that will be produced by other resear-
chers. Global climate change is too im-
portant to repeat the same mistakes that
crippled the $500-million NAPAP prog-
ramme.

LESTER B. LavE
HADI DOWLATABADI
GREGORY J. MCRAE
M. GRANGER MORGAN
EowarD S. RusiN
Carnegie Mellon University,
Pittsburgh, Pennsyivania 15213, USA
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Project (NAPAP). Its important scien-
tific findings had virtually no effect on
policy and legislation. Research on the
greenhouse effect is following the same
path. If science is to be relevant to social
decisions about global climate change,
the programme’s management and focus
must be changed. The focus should be
on informing policy decisions over the
next decade or two, not on abstract
research. Fundamental research is
needed, but the agenda must be struc-
tured to answer crucial policy questions,
not simply to advance knowledge.

The United States is spending $1,200
million on climate change research this
year, but only 25 per cent of these
resources are focused on the core issues.
Even thesc programmes were generally

Nature, 355,

1992 January 16.

77



We wrote a successful NSF

o) OSaI Human
Centera’lc:;(: thF: Center for Study of the Hu
...and cre

ited Hadi
e. We recrui

_ . f Global Chang

IMmensions O ,

owlatabadi to serve as
xecutive Director.

We embarked on building a

S e S S e I The e
a . ial e i 20 101 kngyyy, and thy Ulicertajy. of the Prablem apy Aotewnrihy,
Lontra] Programy jg nor- S35 are Jikely g by TSl dyy. * If, Sometime j, the Tuture, we
n Mous, ang g benefits o ing the neg decade. Unfartunate],, learn gy iy imate cpne, "
L] BUCh setion ypy highy Uncertnin, gy ajority of individyy) Breea:  apg, o more devastating ot ini.
d I W I d abirupy climu:'u changp e g b erig, hausy BA50s roloaga ta tha aim,. tially thoughy, abatamgpy 15 likaly 1o
H z i = hof of o
m A M - 1 2 an
] I C

Eteenhoygg g, SMisskons 1o prg. SIOns. Giyey g, SEGUENLI] ygpy,p,

vant climate changs? of dag islons ggg the dynamipy of

" Answury |, these Yuestion, bubgoul.'la:muu C¥tles, fwp ety

Bered at a thegglyly closa to the e ill still bo thgy i SVoral  ingpooce. 1tha cogts of gp,

fresent congenppgyg, of groan. gL o ¥ we wish 15 gugiy SOM- the offecs gy foon0MmC geivipy o
howsn gace. T ptivg, Txpensiyy Mitting fityre Benerations 1 5 wOrse thap batially thought, ghye”
abatermpny 5 Anadad Immmadigygy changaq climats with Possibily drgs. mant mght pg decreaseg, Tl raj.

® United Stppae and athar ;. tic SONsequances, 1 MUt make  ghpe data e, VISt the jnijg)
tiong myg; decida hpy MANY rg. EMisgian cantro] g, Cisions long pe. i be abtainag
S0urces fg devots gy, radnung Breen- the AL Ly e Sequely .
. hamegas(«n.lsslons and hoy ALY chapgeg Climare bave huey ob- o ahate tocly,
0 devots g, adapting g Changeg served (7-p, ik, doubling
» limate, Gye, POlicy deciggyg, o We propoge g through i, Mimospheric oy, [oquivalapy]
uire relinble apgpypey b the foll gy, Somplexiting g \ncertaintipg p, ® M 15t Cantury, |
188 questions; g lnrge vril} yp,, focusing an s @5300tial arags for ho efi
1ges in temperatypy and Precip Palicy; e |,
itation i 20k ragion bop How wigp  © the mlaﬂan.:hlp batwagg omis. "astating, Satogman Likaly w,
thuse “hangos affacy Peapla ang ghe sions af Brocnhaygy B3sos and g, ba sbly 1 “id @ myel Braat,
» STVIRRMARE 1y g Shout, afigy  poo climate chapg, ulation ||
Peapla adjugy 1, the neny climatgp the Tosulting affacts on Bumans T “US a1 thy i
How mygh Wil §t gogy to reduce and lnaen»imummu ang Lig iginne, ASBUing gy the de.
I

* the ¢g

513 0f redlcing Sreenhouse gy Will be roviged yppe signif
ions, FHAL O gy e availahly,

To kep thy Malysis simplg gng
"5 W8 @XDlarg thas threa aregs
SCENArIDs. " The Tesulting
lysis “limingtgg the Unessant ]
Otalls that hgye clauded the view
hat Currany gy ie should ge.

LESTER 5 (47;
Hapi DOWNNBAD#
Carnagio Moy, Universiyy.

i bu{ghl FA 15213-3890

o'
g

words about ICAM-O0.

: The
7al M te Change' T
d H. Dowlatabadi (19-93)-ﬁccllj1$irtainty’”
Lave, L(])Bf lil:rson.al Beliefs and Scienti
Effects

-1972.
ES&T, 27(10), pp. 1962-19

962 Envirsn, g Techoel. wel 25, p, 18, 1 nnvs—mvamr-rum 00 2 1859 Ay Chemeal Sacity




ICAM-0

Lave and Dowlatabadi performed a simple parametric
analysis in which they assumed several levels of:

* climate change in the year 2040,

 impact on U.S. GDP from that change,

* cost to abate CO, emissions.

In the main paper they reported on nine hypothetical
decisions makers ranging from someone they termed "Dr.
Pangloss" (all is for the best in this best of all possible
worlds) to Dr. Doom (we are toast)and applied two
different decision rules (expected value and minimize the
maximum possible damage) and assessed the cost for
each case. Of course they also performed a sensitivity
analysis.



Lave and Dowlatabadi concluded:

At least for the next decade, the prior judgments
that decision makers bring to the problem, the
decision rules they employ (e.g., expected value
versus minimizing maximum loss), could be far more
important in controlling...policy conclusions...than
the results of scientific discoveries over that period.
(Lave and Dowlatabadi, 1993)

Sad to say, despite more than two decades

of new science and analysis, in my view this
conclusion remains true today!

10



Under HDGC...

...we embarked on a series of detailed studies of
various aspects of the climate problem and its impacts.
Results from many of these studies then fed in to the
development of ICAM-1, 2 and 3.

Three other lines of work:

« M. Granger Morgan and David Keith, "Subjective
Judgments by Climate Experts," Environmental Science
& Technology, 29(10), 468A-476A, October 1995.

N s © M. Granger Morgan, Milind Kandlikar, James Risbey, and
Hadi Dowlatabadi, Editorial - “Why Conventional Tools
for Policy Analysis Are Often Inadequate for Problems of
Global Change,” Climatic Change, 41, 271-281, 1999.

« David W. Keith and Hadi Dowlatabadi "A serious look at
Geoenginering" EOS, 73(27), 289-293, 1992.

L4

11



Limits to the e s
conventional tools
of policy analysis

LICY ANALY
OF ¥SIS ARE OFTEN

GLOBAL CHANGE

The deeper we got into doing
integrated assessment of the
climate problem, the more
concerned we became that
too many of the standard
analytic tools, that we and
others were using, simply
were not appropriate.

M. Granger Morgan, Milind Kandlikar, James Risbey, and Hadi Dowlatabadi, Editorial - “Why Conventional Tools for Policy 1212
Analysis Are Often Inadequate for Problems of Global Change,” Climatic Change, 41, 271-281, 1999.



One simple example...

...when folks in working Group Il of the IPCC’s 2@
assessment used different VSLs to value impacts from
climate change in different countries, and then added
them up to get a global economic costs, enormous
controversy ensued (Pearce, 1995).

Given that the developed world (with high VSLs) had
produced most of the emissions that cause climate
change, using low VSLs to assess damages in the
heavily impacted developing world, obviously raised
serious questions of international equity!

(Folks have since tried to using equity weights, labor equivalents, etc.)

Pearce, F (1971). “Price of Life Sends Temperatures Soaring,” New Scientist,146, pS.



Most policy analysis done ...

...Wwith conventional tools make one or more of the
following assumptions:

1.

2.
3.

there is a single (public-sector) decision maker who faces
a single problem (in the context of a single polity);

values are known (or knowable), and static;

the decision maker should select a policy by maximizing
expected utility;

the impacts involved are of manageable size and can be
valued at the margin;

time preference is accurately described by conventional
exponential discounting of future costs and benefits;

the system under study can reasonably be treated as
linear,;

uncertainty is modest and manageable.



The space in which these
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The domain of many (but certainly
no all) climate problems

Implement or
reverse

Lifetime of nations/
cultures
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BOttOl I l |II I( ° Time required to
® Implement or

reverse

Lifetime of

nations/cultures

Lifetime of

organizations Cultural/political

Before picking up any of the s
conventional tools of policy

Uity blog - parties

analysis (e.g., B-C, decision =" 5
analysis, MAUT, contingent  «=<losTw om ..
valuation of non-market goods

and events, etc.) and applying them to a climate
problem, one really needs to think carefully about
where the problem lies in this space. If it lies
outside the “conventional zone,” one may need to
adopt (or develop) non-conventional analytical

methods.

distance between
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CDMC 2004 to 2011

The Climate Decision Making Center (CDMC) was an NSF
supported center anchored in the Department of
Engineering and Public Policy at Carnegie Mellon University.
Over the course of its operation it involved co-investigators
and other collaborators at twelve other institutions:

1. University of British Columbia 7. Duke University
2. University of Calgary 8. Oxford University
3. University of California at 9. Pacific Risk
Berkeley 10. Potsdam Institute for Climate Impact Research
4. University of Victoria (PIK)
5. Stanford University 11. University of Michigan
6. The Wharton School 12. Joint Global Change Research Institute

(BPNL/U.MD)

Details including lists of the 190 papers and
reports published, 10 MS and 18 PhDs
graduated etc. can all be found at:

http://cdmc.epp.cmu.edu

18



CDMC 2004 to 2011...(Cont.)

Investigators and students in CDMC worked in four broad areas:
1. Decision Making Under Uncertainty
2. The Climate System
3. The Energy System
4. Impacts and Adaptation

19



CDMC 2004 to 2011...(Cont.)

Investigators and student in CDMC worked in four broad areas:
1. Decision Making Under Uncertainty

Other tools and methods
developed by CDMC
included assessment

1. GRANGER MORGAN & SEAN T. McCoY models for ecosystem
S APPr?“h;s - TSRS S i oA R M L o o Mma n agers, app I Ca tion of
o Comractriains, JCARBON CAPTURE options and decision
Incorporating Scientific theory in the choice of
Uncertainty in Climate
Decision Making e n e rgy Syste m

investments,
engineering-economic
and behavioral analysis
of advanced low-carbon
energy systems, and a
variety of similar work.

U.S. Climate Change Science Program
Synthesis and Assessment t Product 5.2

Jawary 2009

20



(will discuss at ~15:40)

Will discuss at ~13:30

CDMC 2004 to 2011...(Cont.)

Investigators and student in CDMC worked in four broad areas:

2. The Climate System

Four expert Elicitations ~

* Three papers on impacts of
climate change on the
frequency and intensity of
tropical cyclones.

e Several activities on the

science and governance of

solar radiation
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CDMC 2004 to 2011...(Cont.)

Investigators and student in CDMC worked in four broad areas:

3. The Energy System

M. Granger Morgan and David Keith, "Improving the Way We Think About Projecting Future
Energy Use and Emissions of Carbon Dioxide," Climatic Change, 90(3), 189-215, October
2008.

Aimee Curtright, M. Granger Morgan and David Keith, "Expert Assessment of Future

— Photovoltaic Technology, " Environmental Science & Technology, 42(24), 2008.

‘Inés Azevedo, M. Granger Morgan and Fritz Morgan, "The Transition to Solid-State Lighting,"
Proceedings of the IEEE, 97(3), 481-510, March 2009.

Inés Azevedo, Realistic Potential for Greenhouse Gases Mitigation through Energy Efficiency
and Conservation for the US Residential Sector, PhD, Carnegie Mellon, May 2009.

Inés Azevedo, M. Granger Morgan and Lester B. Lave, "Residential and Regional Electricity
Consumption in the U.S. and EU: How Much Will Higher Prices Reduce CO2 Emissions?",
The Electricty Journal, 24, Jan/Feb 2011.

Lauren A. Fleishman, Wandi Bruine de Buin and M. Granger Morgan, "Informed Public
Preferences for Electricity Portfolios with CCS and Other Low-Carbon Technologies," Risk
Analysis, 30, 1399-1410, 2010. 22




CDMC 2004 to 2011...(Cont.)

Investigators and student in CDMC worked in four broad areas:

4. Impacts and Adaptation

McDaniels, T., H. Dowlatabadi, and S. Stevens, "Multiples Scales and
Regulatory Gaps in Environmental Change: The case of salmon
aquaculture," Global Environmental Change, 15(1), pp. 9-21,
2005.

Gerwing, K. and T. McDaniels, "Listening to the Salmon people: First
Nations’ objectives for salmon aquaculture decisions," Society
and Natural Resources, February 2005.

Hamouda, L., K.W. Hipel, D.M. Kilgour, D.J. Noakes, L. Fang, and
McDaniels, T., "The Salmon Aquaculture Conflict in British
Columbia: A graph model analysis," Ocean & Coastal
Management, 48, pp. 571-587, 2005.

Hagerman, S.M., H. Dowlatabadi, T.S. Satterfield, and T. McDaniels,
"Expert Views on Biodiversity Protection in an Era of Climate
Change," Global Environmental Change, 20, 192-207, 2010.

Hagerman, S.M., Dowlatabadi, H., Chan, K.M.A. and Satterfield, T.S.,
"Integrative propositions for adapting conservation policy to
the impacts of climate change," Global Environmental Change,
20, 351-362, 2010.

Gouge B., F. Ries, C. Reynolds, C. Lim, E. Mazzi, and H. Dowlatabadi, An
Integrated Approach to Transportation Policy in British Columbia:
Assessing greenhouse gas reductions opportunities in freight
transportation Pacific Institute for Climate Solutions, Pacific Institute for
Climate Solutions, report, 35pp, 2008.

Dowlatabadi, H. and C. Cook, "Climate Risk Management & Institutional
Learning," Integrated Assessment, 8(1), pp. 151-163, 2008.

Wilson, C. and H. Dowlatabadi, "Models of Decision Making and Residential
Energy Use," Annual Review of Environment and Resources, 32, pp.
169-203, 2007.

Shepherd, P., J. Tansey, and H. Dowlatabadi, "Context Matters: What shapes
adaptation to water stress in the Okanagan," Climatic Change, 78(1), pp.
31-62, 2006.

Hanova, J. and H. Dowlatabadi, "Strategic GHG Reductions Through the Use of
Ground Source Heat Pump Technology," Environmental Research Letters,
2(044001), 8pp, 2007.

Klinsky, S. and H. Dowlatabadi, "Conceptualisations of Justice in Climate
Policy," Climate Policy, 9, 2009.

Klinsky, S., "Mapping Emergence: Network analysis of climate change media,"
Integrated Assessment, 7, 2007

Boyle, M. and H. Dowlatabadi, Building Foundations for Climate Change
Adaptation in Nunavut Communities, Climate Change Impacts and
Adaptation Program, Natural Resources Canada, published as technical
report Project A1200, 2007.

Hadi Dowlatabadi, " Climate Adaptation in Arctic Canada", project summary
prepared February, 2008.

We'll only have time to talk about a few of these today at ~1 23




Public Acceptance of CCS

Traditional Coal
Plants

Option 1: CO; is released into air

There have been several studies, including one we did,
which suggest that members of the U.S. Public may
have pretty negative attitudes toward CCS. However,
all of these were done asking about CCS in isolation. In
her Ph.D. Lauren Fleishman (Mayer) asked groups of

How it Works: Traditional coal plants bum coal to e x
make steam. The steamis used as fuel inatype atrong irsdtion
of engine, called a "turbine”. This turbine runs a )
generatorto make eleciricity

When coal is bumed, CO; is released by the plant. In Option 1, this CO; escapes
intothe air because no equipment is added to capture the CO,

MORE INFORMATION (ABOUT TRADITIONAL COAL PLANTS)

Pennsylvania lay people to act as advisors to the e
Governor on devising low carbon electricity portfolio. N

“Best” portfolio

can berecycled, for example, o make concrete:. The lefiover solid wastels usually putin a
|andfil nearthe plant

o Traditi | Iplants lot of waterto cool the plant’ ipment. Thy i
Before Group After Sroup leish sndi Bruine d in and 1O WENS, 1K 1Uars Of ac2ans. Soma of 1l &vaporate sfer use, The rSSt 1 e
D o Ky [Nseussion Lauren A. Fleishman, Wandi Bruine de Bruin an msms:m.smmms hol the waler may disturb plants and animals livingin tha water
? " M. Granger Morgan, "Informed Public - —
F.2.1415% Diverse PDI"ﬂ'OiO i"duﬁn‘ P X . : P yihatthe U.S_has enougl o maet its needs for atleast 100 years
r ek 2 Lo IGCC with CC5 and Nuclear Preferences for Electricity Portfolios with CCS | Refiabiity Coal can provide steady and dependable slectricty
H n H Limits of use lotof CO;. Th ke allof
o and Other Low-Carbon Technologies," Risk needed InPA ffwe wantlo feduca GO Oitertypas of plants must als0 be bull:
F r 26%14 Dmrse pmh“o ‘m:ludlnl .,Gcc Ana/ysis’ 30[ 1399.1410/ 2010. Noise These plants are about asloud as average strestiraffic

Land use and Coal mining near the surface disturbs the land, plants and animals, ft also disrupts and polluies
acology

Lauren A. (FIeishma n) Mayer, Waéndi Bruine de streams. Undergroundmining can cause acidicwater ta leak into streams. If the mine collapses,
itcan also cause the ground 1o sink or shift

: "

Bruin and M. Granger Morgan, Informed Safety These plants are quits safe for operators. Coal mining is dangerous forthe miners.

Public Choices for Low-Carbon Electricity Lifespan The Ifetime of any plantis uncertai. But, a new radtional cod plantbuilttaday would Ikaly
. . .. " maks aleciricity for atleast 50 yaars.

Portfolios Usmg a Computer Decision T00|, CurrentUse There are morethan 1,000 of these plants working in the U.5. today.

Environmental Science and Technology, 48,

3640-3648, 2014.

E. 2.8 2 1L.3™] with CCS, but no Nuclear
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*More costand podution information is avaiabie in ‘Cost Comparison” and “Folution Comparison” shests in Envelope 83

MAKE YOUR OWN POWER PLANT COMBINATION
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CEDM 2010-2020

The Center for Climate and Energy Decision Making is our
current NSF supported center. It again is anchored in EPP at

Carnegie Mellon. Participating institutions have changed a bit
over time.

The map shows participating institutions for the first five years.
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Investigators Participating during 2010-2015

At Carnegie Mellon: At UBC:

3 & At VT Law:

At Calgary/Harvard:

At WHOI:

At IRGC:
x\‘u  —

Now at CMU Previously at CMU



You can find most of the papers on
the CEDM web site

CENTER FOR CLIN

Home Seminars Workshops News Publications Research Videos Investigator Happenings

People Contacts

SEMINARS & WORKSHOPS
CEDM Seminar - Sonia Yeh - 4/13/2015 @
Noon

Read More —

CEDM Seminar - Rob Axtell - 3/30/2015 @
Noon
Read More —

CEDM Seminar - Gregory Nemet - 3/16/2015
@ Noon

Read More —

WHAT IS SUCCEED?

NEWS
CEDM News: CEDM Researchers Analyze the
Greenhouse Gas Emissions of Using Natural

Read More —

CEDM News: CMU study on Electric Vehicles
featured in Wired magazine

Read More —

CEDM News: CEDM Researchers Propose
Solutions To Reduction in Revenue from

Read More —

FEATURED RESEARCH

Are you REALLY saving the environment inv...

CEDM Annual Meetings SUCCEED  Tools for CEDM

INTRODUCTION TO CEDM

Decisions in climate and
energy involve multiple
factors that differ across
the variety of decision-
makers, time horizons,
and uncertainties that
are involved. They range
from choosing among
the multitude of strategies available to reduce
carbon dioxide ... Read More »

enter search terms search

NAVIGATION

Home
Overview
Contacts

[ oy [—

One slide on
a recently
completed
piece of work
that will not

be covered in
any of the
talks that
follow.




Reducing CO, from airplanes and
ocean shipping

e Parth Vaishnav, Reducing Pollution
from Aviation and Ocean Shipping,
EPP PhD defended 2015 April 29.

* Parth Vaishnav, “Greenhouse Gas g&g‘ ~ .

Emissions from International A sk & ot e S o

Transport,” Issues in Science & T — -

Technology, 2014. EDF' International Civil Aviation Organization (ICAQO)
* Parth Vaishnav, “Costs and Benefits ‘ straw man proposal

of Reducing Fuel Burn and Emissions
from Taxiing Aircraft,”
Transportation Research Record:
Journal of the Transportation
Research Board 2400, no. -1
(December 1, 2014): 65-77. doi:
10.3141/2400-08.

Images from:taxibot-international; safranmbd.com;Ground Truth Trekkin; Port of San Diego 28



Investigators planned for 2015-2020

Previous at Carnegie Mellon: At UBC: At VT Law:

At U Washington: At UC Davis:

D

§

Carnegie Mellon: At Leeds: At CATF:

New at

At IRGC:
!

Previously
at CMU
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A few insights on which we will
elaborate as the day progresses

[EX P P P P RN

Strategies for Abatement and Adaptation

Technology and human behavior must be considered together, with issues framed in
behaviorally realistic ways, or one may not obtain sensible results.

Policy is far more likely to be the emergent consequence of many distributed decisions
than the result of any single global decision. Hence there is much to be said for
working “from the bottom up.”

Tools and analysis to support local and regional decisions may be as or more valuable
as global assessments.

In assessing strategies for both abatement and adaptation, it is essential to adopt a
systems perspective and to “run the numbers.”

Climate Policy:

Many conventional tools for policy analysis should to be modified or extended when
they are used to assess climate policy and impacts.

Uncertainty is ubiquitous and without an adequate treatment of uncertainty one can
be easily lead astray.

Seeking a “globally optimal” climate policy in not a sensible objective.

Muddling our way to climate policy is a good start, but it needs to be combined with
some long-term “visioning.” 30
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08:30 — 09:15
09:15 - 10:00
10:00 — 10:30
10:45 —11:15
11:15-11:45
11:45-12:30
12:30 — 13:30
13:30 — 13:55
13:55 — 14:05
14:05 — 14:30
14:30 — 15:10
15:10 — 15:40
15:40 — 16:00
16:00 — 16:45
17:45 -17:00
17:00 — 17:30

Plan for the day

Overview of >25 years of HDGC, CDMC and CEDM — Granger Morgan

Uncertainty in energy efficiency, Part 1: technologies, strategies, behavior and policy — Inés Azevedo
Uncertainty in energy efficiency, Part 2: technologies, strategies, behavior and policy — Alex Davis

Coffee break

Decision support for implementing the EPA Clean Power Plan Proposed Rule — Jeff Anderson

Marginal emissions factors, health and climate change co-benefits and trade-offs - Inés Azevedo

Lunch break

Insights from twenty years of work on expert elicitation and projections — Granger Morgan

Transitioning to a low carbon economy, Part 1: Insights from the RenewElec Project — Granger Morgan
Transitioning to a low carbon economy, Part 2: Insights from ITC and BC’s Climate Policy — Hadi Dowlatabadi

Strategies for supporting investment decisions about large energy infrastructure in the face of regulatory and other
uncertainty — Dalia Patifio

Coffee break

Reflections on Research and Governance wrt Albedo Modification — Granger Morgan

Insights From Our Experience in Building and Using ICAMs — Hadi Dowlatabadi

Muddling through on climate policy: good, but not good enough to avoid the risk of dead ends — Granger Morgan

Discussion and round table on what investigators in CEDM might best work on in the next several years to be
most useful to the IA and energy modeling communities.
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