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JHEERiaINty IS at the heart of the

cligglzlie change debate

. \/\/eﬂ floje know.

_égnitude off climate response to increased of
S EhGIconcentrations;

== Cost of climate policy;
-*— BUSInEss response to various instruments

—® Technologlcal developments have a
significant random component;
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b Y
igbEgrated assessment off Climate,

Elicy under uncertalnty
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o W, Negelgr]tiss “The ﬂrst ieéservation is that the
f’cure, eguations, data, and parameters ofi
MENMEUE! all' iave major uncertain elements.

tually Aene off the major components is

= %Eompletely understood. Moreover, because the
~ model embodies long-term projections of poorly
tinderstood phenomena, the results should be
viewed as having growing error bounds the
further the projections move into the future”.
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IiVEstigate how the future uncertalntles
gbspeiated with: climate change influence
m rent @decision on climate policy;

BSSIPrOpose a decision rule in context of
f:' mcompllant information on climate
feésponse to anthropogenic emission and
uncertain cost of climate policy.
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IENTIOCEling formwWores

SEEIIENal SLOCNAStICI dynamic firamework with
Eversibility in climate change.
SMOlilyene state variable and one control variable.
B9NElimate change depends on current GHG

-—

| j—: —Emlssmns and an sequence of random shocks.

= [he welfare in each period depends on both
current GHG emissions and the current climate
state.




Sca_s" Offanalysis

EStal ISh thE dynamlc programming foundatlons
Of 16 modellincluding basic results on existence

lf] eiglalitative nature of optimal policy.

=1 vestlgate the economic and environmental

_ = ‘fecndltlons under which optimal GHG emission is
decreasmg In climate state

~® Conditions under which it is optimal to improve
the state of the climate from a certain current

state.
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SIBSI0N andyclimateesponse™

J r e em|SS|on oW in each perlod t

= he climate state variable evolves over

== tlme accordlnﬁ to:
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OPELLIes of emission- reSponser

'fur_J i

SRINEN(g) s)unction allows the marginal
c'r_J_i‘ ige in climate from current GHG
nission to depend on the current state of
He climate (need not be additively

— "ﬁ"

=se parable)




BHEEAINTIES),

A.2. {p;} 15 a sequence of independent and identically distributed random

shocks with common distribution function F whose support 15 an interval
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Jullity FUnction

SNiifImEdiate Utility  Increasing in emission;
J -_’decreasing N climate state;
a‘-rginal utility from emission decreasing

__ " yemission.
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IIFEVETSIDIlity,and positiveseednack™

There exists 5(3) ¢




JiIststidy  and,conventional ANV ===

MU yAtnction implicitly ncludes negative
IPEELS Ol climate change
_suaIIy Nt 1AM damage presented as a fraction of
eGP (e.g. DICE, PAGE etc.)

= ( Closed form solution allows to avoid complicated
-;f = computatlons
= — RBC-DICE offers limited ability for experiment;
— Monte-Carlo analysis of DICE 2007 takes significant
time
® Uncertainties in negative climate impact
bounded (in contrast to Weitzman’s analysis)
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ieENmodelrand IAM family™

PNIHENTIBEEINS Significantly"moere gemneral thani a
5u0EEStC steck pollution controll model:

Srcontrast with Ramsey growth model, the state
SValiable does not influence the feasible set of action;
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& Tn| the growth model, capital determines the feasible
= Set off consumption or investment.
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= — Here, the feasible set from which action gt (the level
= of current GHG emission) can be chosen is
independent of climate state.

— The negative influence of climate state on the

economy. enters directly in the reduced form welfare
function.
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g t emission and cllmate state: .

net Welielis gam and substitution

e The
= I--'”i""c:*"'n falg(s),s)

— qu.fqu,] a]—w 1-:'1%] s)
g g F1(g(s), s)




Iigberiemporal tradeof between™
sUlFENt Emissiontand futurée welfare

The - Jquativii (vv).

J2(ger1, 5e1)
fi(ge+1; St41)
—w ﬂJH—l St41, }J”t—l—l f1(gz. st)]

wi(ge, st) = OE[{wi(ge+1, Se+1)
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ERELOYS thatlower curenemission™

REICUONS that Increase the left han_d side of
<3f rand therefore, make lower current
! jission| desirable:

e Higher magnitude of marginal utility with

e =
[ -

_.l'h_..
o —
—
s

= climate worsening (-w.);

— Higher rate of change of climate state with
respect to climate state i.e., £,

— Higher discount factor (surprisingly!);
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MBIBLONICIty ofitheroptimalFpolicy™

If:

wiz2{g,s) < 0, f12(g,5) = 0 on the set {(g,5):5> 0,0 < g <7}

gl(s) 15 decreasing 1n s
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XESUILS

PRINIENGlIOWING Makes conaitions! for climate
iiprevements likely to hold:
{-’ liderFaiscount rate;

An [Acrease in expected negative impact on climate
= attributed to current emission;

~ — Increase in direct marginal welfare decline attributed
- to climate change;

— Aniincrease in marginal rate of substitution between
current emission and current climate state (7,/7,) in
the determination of future climate state.
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R
SONEIUSIONS:

SNOpIial Climate policy’and’ sustainable
SMission levell could be determine even
PENOKE A Iearning process completed;

BIEItUre climate state is bounded from
— — Dellow:
= S...>(a/b)s,
¢ Higher uncertainties implies greater risk of
climatic change reflected by lower bound

of future climate state.




