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A 1979 1st worlcconferenceon ClimateChange
A 19851986 firstexperimentswith 3D GCM

A 1988: the G7 decides X ®

A 1992: Rio de Janeiro UNFCCC

A 1995: Berlin Mandate

A 1997: Kyoto Protocol

A 2000: COP6 Den Hagen semi-failure

A 2001: COP7 Marrakech accord/US out

A 2004: Kyotdnto force

A 2005: G8 declaration: a new area?

AH nny Y wasit dll fornothing?

A 2009: Copenhagen, failure or end of arhypnosi®
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From1990 to 2006 about 1508tudiesand 5600 world longerm
scenarios taespondthe following questions:

A When to abate GHGs emissionsK  ¥t@vKat degree?
A Where to abate and who will pay the burden?

A How to act?
I What content of technical choices and policies?
I What incentives and coordination tools?
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The parameters of the when, where, who, howflexibility
AaadzSa X | yhedellingegrcised a1 27+
A decoup_lin% between E/GDP: exponential versus logistic
trends in the demand for energy services (ES)

A No regret potentials in the conversion EF -> EU i > ES

A The race between innovation on low carbon energy
supply and the dynamics of energy demand

A What role for price and non prices policies in driving
the pace and direction of innovation

A Costs Concepts : investment costs? GDP losses (or
gains)? Welfare Losses (or gains)? Present values?

A Value or surrogate value of climate change damages

2 /":. g —~

(SN S P . DR C " g ”\ F .
R =< C:h.alfe Mpfiel’rsatlo_n prospective | e , Parlslech
2 %, ausservice 'tl develob pement durable ; INSTITUT DES SCIENCES ET TECHNOLOGIES
z s » Vn\‘ y - 5 M  PARIS INSTITUTE OF TECHNOLOGY

&



When flexibilityé . aboutK t he
objective and other matters

« we shall, recognizingthe
scientific view that the increase in global temperature
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Why, before 95, many analysts supported price coordination
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2K: challenging physics but good economic news?

Global mean temperature
increase above pre- Change in global
industrial at equilibrium, CO, emissions in
Radiative CO, CO.-eq using “best estimate” Peaking 2050 No. of
forcing | concentration® | concentration® climate sensitivity?): ¢ year for CO, (% of 2000 assessed
Category | (W/m?3) _{ppm) (ppm) emissions9 emissions) scenarios
I 2.5-3.0 350-400 445-490 2000-2015 -85 to -50 6
Il 3.0-3.5 400-440 490-535 000-2020 -60 to -3 18
1l 3.5-4.0 440-485 535-590 2010-2030 -30 to +5 21
A% 4.0-5.0 485-570 590-710 2020-2060 +10 to +60 118
\ 5.0-6.0 570-660 710-855 2050-2080 +25 to 485 9
Vi 6.0-7.5 660-790 855-1130 2060-2020 +90 to 4140 B
Total 177

Stabilization levels

Median GDP reductiond)

Range of GDP reduction< ¢

Reduction of average annual
GDP growth ratesd. fi

(ppm CO,-eq) (%) (%) (percentage points)
590-710 0.2 -0.6-1.2 <0.06
535-590 0.6 0.2-2.5 <0.1
445-5354) not available m <0.12
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Stabilization levels

Median GDP reductionb

Range of GDP reductionb).

Reduction of average annual
GDP growth ratesb: 4

(ppm CO,-eq) (%a) (%) (percentage points)
590-710 0.5 -1-2 <0.05
535-590 1.3 slightly tive - 4 <0.1
445-535¢) not available (j:ﬂ;% <0.12
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Cheap2K?Yese 1 n a O0first

« The most ambitious pathways [350-450 ppm CO2] are possible » with a
macroeconomiegmpactcomprisedoetween+0.5 and-3% of the GDP in
2030 with technologiescurrently knownand auniform carbonprice between
5 and 80 $/tCO2 in 2030

e with [l ndeverreadbcaveat:

0 Momotelsuse a globakastcostapproachto mitigation portfolios anavith
universalemissiongrading assumingransparent markets,
no transaction cost, andthusperfect implementation of mitigationmeasures
throughouthe 21stcentury AR4(WGIII SPM Box 3)

Withoutforgetting
A widespreadbenevolencdo compensatéhe loosersluringthe transitiorperiod
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GDP difference [%)]

Primary energy [EJ]

What non perfect expectations change ? Mind the transition

Mitigation costs, A1-CC, WORLD
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The « second beste é
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Global GHG abatement cost curve beyond business-as-usual — 2030

Abatement cost

Gas plant CCS retrofit

Coal CCS retrofit
Iron and steel CCS new build
Coal CCS new build
Power plant biomass -
co-firing ]
Reduced intensive i
agriculture conversion
High penetration wind

Solar PV
Solar CSP

|

€ per tCO.,e
60 r Low penetration wind ——
Cars plug-in hybrid
50 I'—Residential electronics Degraded forest reforestation —
40 || [ Residential appliances Nuclear —
— Retrofit residential HVAC Pastureland afforestation
20 Tillage and residue mgmt Degraded land restoration
20 | Insulation retrofit (residential) 2™ ger.xe'ration bigfuels ]
i | - Cars full hybrid BN el E
Waste recycling
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-10 Organic soil restoration
Geothermal
-20 Grassland management
30 Reduced pastureland conversion
— Reduced slash and burm agricuiture conversion
-40 — Small hydro
50 — 1% generation biofuels
— Rice management
60 — Efficiency improvements other industry
o — Electricity from landfill gas
-10 —- Clinker substitution by fly ash
80 Cropland nutrient management
| ~ Motor systems efficiency
-90 L Insulation retrofit (commercial)

- Lighting — switch incandescent to LED (residential)

30 35 3€

Abatement potential
GtCO.e per year

Source: McKinsey 2009
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Forgotten lessons from modeling exercises?

A Do we need ma s si v-e e g rpeténbials, the fear of a
catastrophe (Waisman), an almost null preference for
the present (Stern) to act?

A Targets and timetables as a drade-o f @inder uncertainty

A The meaning of the 2°K : overshoot or not overshoot?
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Figure TS.10a: Optimal carbon dioxide emissions strategy,

using a cost-effectiveness approach.
source: IPCC/WGII/TS p.67
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Pure preference for present 3% per annum
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Carbon pricein
2010(1990USD/tonne)

A message difficult to transmit: cost uncertainty
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The price to pay for transmission lossesa lost dealat COP6?

Neutral stance Optimistic stance
Models reaching Mo.de_ls ket? pllng Models reaching Mo.de_ls kegplmg
Kyoto commitments CMESIONS DEIOW Kyoto commitments CMESI0NS bElOW
1990 levels 1990 leels
RP $35 8% 50% 13% 67%
RP $50 25% 5% 50% 83%
RP $75 50% 83% 67% 92%
RP $100 5% 83% 83% 92%
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Where flexibility X ¢
WOl rtdde® | YR UKS
development/environment Gordian Knot
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Economics of the « misinterpreted » Kyoto framework

A Equate carbon prices across countries and sectors
A Minimize total costs of given abatement targets
A Prevent distorsion in international competition

2

A A single world carbon price

= 3

A CAP and TRADE: reconciling environmentalist
political will, national sovereignty, economic
rationality and transfers to developing countries

V4

é A tabulae rasae » utopia ?
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Pays A Pays B

Profit net
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A «carbonpriceonlyregimeX ® wayNJ
developingcountries areconcerned &€ WYO@ddéQ D p H A &
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GDP variation w.r.t. reference scenario (%)

(450ppm CO2 stabilisation scenarios)
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WhatA T X & Ay Polidied 0 NHzO

800 ETC 450 ppmv / /
ATC 450 ppmyv / /
7009 |= = =ETC_ 1450 ppmv / /

Valeur du carbone $/tCO2

2000 2025 )5/ 2075 2100




Infrastructures + fiscal policies (520 scenarios)

GDP vatriation w.r.t. reference scenario (%)
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Back to Q O AntldradeX dwhen transfers become more affordable
(central scenario)

non -OECD countries GDP variation

Stabilisation 450ppm vs Reference
(quotas Contraction Convergence 2050)
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In a 2"d (real) best world: turning the reasoning upside
down €.

-do not try to « sharethe burden» of agiventargetX ® | y F
askthe question «vho picks the remainder? »

- follow the descending order of objectives the CDM In the
Kyoto Protocaol,

= assisting countries in achieving their Sustainable Development
objectives

- assisting non Annex B countries in contributing to the UNFCCC
objectives

- helping Annex B countries in meeting their Kyoto commitments

I It would be then possible to «iegotiate targets »
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And from now on?

Towardsbetter modelsX @ bekter use
of prospectiveexercises
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The Hybrid Modelling Agenda

Macroeconom“:
realism

. Technical realism

microeconomic realism



