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“ need to make a decision”

B
» Types of decisions

» Challenges
— Nature of the public good
— State of knowledge

« The incomplete state of knowledge creates fundamental decision-
making issues

— Incremental versus non-incremental policies

— Comparing marginal benefits and marginal costs problematic
— Partial characterizations of uncertainty

— Risk valuation

— Information inconsistencies

— Non-monetary information

* Principles and components of an impacts assessment framework — working
with and improving what you have
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Different
kinds of
federal
decisions

with different
Information
reguirements
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Types of impacts information
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. Scientific nature & economic principles of the
public good

 GHG emissions mix well in the atmosphere & are long-lived with climate inertia
effects

Climate change is a global & inter-generational pub  lic good

» Impacts could exceed “irreversible” thresholds—geophysical and ecosystem

» Climate & economic systems inertia: substantially altering climate is beyond the
capability of any one country

Providing the public good is an assurance game
* Minimum cooperation level. Free riding incentives diminished. Inclined to reveal action.

« Uncertainties all along casual chain — impacts inherently, substantially uncertain
Value of risk — deterministic estimates underestimate mitigation benefits

Discounting — current markets fail to capture the investment associated with time
horizon and large impacts
* 3% or lower consistent with investments in changes in impacts, 7% unsupportable

« Modeling changing/uncertain discount rates over time practical (need to be consistent with
alternative futures)

Decision approach — risk management framework appropriate. Policy defined
“acceptable” level of risk. Course revisited & revised over time.



Global vs. domestic benefits

P*

Py

» Climate change is a global & inter-generational pub  lic good

Market failure — emitting activities not accounting for spatial & temporal externalities
Domestic decisions based on direct domestic GHG reduction benefits...
« Continued market failure. Little appreciable mitigation if every country followed.

International effects on domestic benefits regardless — biophysical & economic
feedbacks, emissions changes (international production, climate policy reactions), US
citizen value for international impacts (e.g., security, humanitarian, potential use value,
existence value)

Country Country 2 Global optimun
$ $
A A
MC2
MC1 MCS
MBS MBS
MBS
Py
MB1
Ry Ry* reductions RS R reductions R reducti
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I Evaluating incremental reductions in global GHG
emissions — Is there a measurable benefit?

e Recent policy examples — Renewable Fuels Standard,
appliance efficiency standards, CAFE

e |s there a climate signal?
— Answer could have significant legal and regulatory implications

e |s there a value?
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I A signal? Look at the change in the likelihood
of climate change

Projected changes in global mean surface temperatur e with
varying climate sensitivity for a 1% annual emissio ns reduction
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l A value? Yes — social cost of carbon

e.g., EPA estimates for 2007 (various discount rate s, 20069%)
Low Mean High Low Mean High Low Mean High
-3 68 159 -4 40 106 n/a n/a n/a
-6 88 695 -6 17 132 -3 -1 5
0 4 16 0 1 5 0 0 0

Impacts felt well into the future

Domestic estimates fraction of global values, remainder international
externalities from domestic emissions

Domestic estimates are direct benefits. Does not include consideration for
international interests.
Application:

— Relevant for incremental policies off of a baseline. Not “optimal”.

— Ranges from alternative assumptions, as well as models

— “Very likely” underestimated (IPCC, 2007) — omitted impacts categories

— Value of risk also omitted

— Estimates rise over time (without risk) and non-CO, GHGs have different values
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I Non-incremental policies — how much risk is
acceptable?

« Economically optimal emissions pathway? Not with any confidence.
— Even expected values confounded by remaining uncertainty

« Comparing marginal benefit and marginal cost estimates problematic for net
benefits

 Risk problem — how much risk is acceptable?

« Unfortunately, current information for quantifying non-incremental benefits
also difficult for policy-makers to lean on

— Can't characterize distributions of most impacts, much less emissions and
climate, especially thresholds and potential impacts outside of observed
variability, nor monetize many impacts

— Uncertainties at one scale can confound the utility of information at
another scale (e.g., downscaling).
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* Different flavors of marginal values
* SCC not robust enough to guide non-incremental policies
— Sensitivity to assumptions, omitted values
— Not capturing economic & biophysical interactions between

systems, regions, and sectors
* Fundamental inconsistencies — m
* Annual comparison invalid — grow

Comparing MB & MC estimates problematic

ptual

| net benefits!

2007 2017
. 68/159 and {-2/91/213 and
Baseline EPA
Marginal benefit (SCC) - 4/40/106 3/53/142
Baseline CBD v. 25 33
Optimal Nordhaus (2008) 8 13
Investment adder California Public Ut|||t|ecs Commiss 10 16
Idaho Power Company
Lieberman-McCain® 10 16
Marginal cost Lieberman-Warner® 14 23
Mitigation EU-ETS (futures contracts)’ $27 (2008) | $30 (2012)
46 (2008- 46 (2013-
Deutsche Bank (forecast for 2008-2020)° \$ 20(12) $ 20(20)
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I Partial climate uncertainty — many potential
futures, model uncertainty around them

MuLti-MobeL AveraGEs AND AssesseD RanceEs For Surrace WARMING
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I Partial policy uncertainty —
model uncertainty, not requirements

379 ppm)®

DDE concentration

at stabilisation
(2005

CO_-equivalent
concentration at
stabilisation including
GHGs= and aerosols

= 375 ppm)®

(2005

Peaking year for CO,,

emissions®*

Change in global CO,
emissions in 2050
(percent of 2000
emissions)®*°

above pre-industrial at
equilibrium, using ‘best
estimate’ climate

temperature increase
sen sitivity® ©

Global average

rise above pre-industrial

Global average sea level
at equilibrium from

thermal expansion

only!

Number of assessed

scenarios

| 350 — 400 445 — 450 -85 to -50 20-24 04-14 (5]
1l 400 — 440 490 — 535 SO0 _— 2020 -60 to -30 24 -2.8 05-17 18
1] 440 — 485 535 - 580 2010 — 2030 -30 to 45 28 -32 06-1.9 21
A% 485 — 570 590 - 710 2020 — 2060 +10 to +60 3.2 -4.0 0.6—-24 118
W 570 — 660 710 — 855 2050 — 2080 +25 to +85 4.0 -4.9 0.8-29 9
WV 660 — 790 B55 - 1130 2060 — 2090 +90 to +140 49 -6.1 1.0 -3.7 5

IPCC WGilII, 2007
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I Uncertain impacts and avoided impacts —
Inconsistencies and not a sliding scale

Global average annual temperature change relative to 1980-1999 (°C)

0 1 2 3 4

5°C

WATER

Increased water availability in moist tropics and high latitudes
Decreasing water availability and increasing drought in mid-lati

Hundreds of millions of people exposed to increased water stre

- e e e e e e -

des and semi-arid low latitudes e - -

-----------+

ECOSYSTEMS

U 10 30% of species at

Significant! extinctions i

increasing risk of extinction
Increased coral bleaching === Most corals bleached m—idespread

Terrestrial biosph
~15%

Increasing species range shifts and wildfire risk

Ecosystem chang
overturning circul

around the glokss
ral mortality = - — - - - - o |

tends toward a net carbon source as:
~ 40 of ecosystems affected =

due to weakening of the meridional gy

FOOD

Complex, localised negative impacts on small helders, subsistenc

Tendencies for cereal productivity
to decrease in low latitudes

Tendencies for some cereal productivity
to increase at mick to high latitudes

Productivity of all cereals mm mm g
decreases in low latitudes

Cereal productivity to
decrease in some regions

COASTS

Increased damage from floods and storms = o - - - -

Millions more people
coastal flooding each

O N BN BN O e o
About 30% of

global coastal mm e o - - - - -
wetlands lost?

HEALTH

Increasing burden from malnutrition, diarrhoeal, cardio-

Increased morbidity and mortality from heat waves, floods and dr

Changed distribution of some disease vectors == = == = -
Su

spiratory and infectious diseases mm mm e

ghTS o N W N W

------------h"

tantial burden on health services == o -

IPCC WGiII, 2007
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Framework
principles

* Internalize global & generational
externalities

« Contend with significant uncertainty
— Uncertainty and sensitivity analyses
» Characterize and value risk

e Treat incremental and non-incremental
policies differently

» Develop consistency
— Climate, ecosystem, & socioeconomic

— More robust comprehensive picture
and avoided impacts analysis

» Account for the extraordinarily long
iInvestment horizon

» Use non-monetary impacts information
» Use gualitative (proxy) impacts information

— Climate variables proxy for all impacts
(monetized, quantified, yet to be
guantified, difficult to quantify)
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Framework
components

 Structured modeling needed

 Risk management for non-incremental
policies
— Policy-makers define a level of

“acceptable” risk, with respect to
some metric

— Learn from today’s actions, revise
course in the future.

— Risk management can accommodate
economic, non-economic (e._?.,
biophysical), and non-scientific (e.qg.,
equity, political) inputs.

» Marginal values for incremental analyses

— Shadow price on acceptable risk or
SCC (and SC of non-CO, gases)

« Combine multiple models and scales

— Large models calibrate to detailed
models and then provide changes in
scale effects

— Coordination! Common assumptions,
connect to literature (SRES to RCPs
and beyond?. Natl assessment,
international coordination.

» Strategic analysis
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