~ R

IMTERMATIOMAL EMERCY AGEMCY
AGEMCE INTERNATIOMALE DE LEMERGIE ||

PRICE CAPS AND PRICE FLOORS
IN CLIMATE POLICY

A Quantitative Assessment

\

_— =

IEA InrormaTiON PAPER
imcluding o Fremch version of the Executive Summary

B
o

Ceopc PuLiser
ITemramaras Eniecr Acencr
@ OECDVIEA, Decem ber 2008

N

riat de I'A OECD/IEA
L SN ODECD/IEA

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE

S NN



\§<ducuon

N 2 S1O1 = ff
x \\\ 'dsquzz ?:Iiem::izﬁes
o Ma \\\

¢ Les cou

NN

économique

. A
® Des corridors es risques
o

¢ Peuvent aider a eng \

I’action et accepter des bit
® ...en basculant I:)’in \ \\\
mmw \&\\ \\\3\\\

¢ Nous allons voir que cette in
PAS les risques cIimatiqu \

AGENCE INTERNATIONALE DE LENERGIE

INTERNATIONAL ENERGY AGENCY




antités”
e

 plus forte que celle des colits.

| | |
asig

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE



Marginal
benefits of
abatement

i Marginal
Permit efficien costs of

abatement

Tax efficiency
Marginal
costs of
Marginal abatement

benefits of
abatement

P
-

i > Emission Qrear Qe Emission
Qe reduction reduction

Prix préferées

Stern Review: The Ec:

A\
INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE L’ENERGIE




Id|
 rapport de ’AIE Energy

\\:' I
NG

cOU

¢ Sur le climat, via \

Dans cette présentation, comme

Policy en novembre 2009, les \\\\\\\\ 2
irréversiblement engagés en 2100 \\\\\ €
engagé en 2050 dans le rapport AlE de d

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE




gé de I’économie et des
a combustion des fossiles

ndiales en 2050

) |

on ¢

® Colut de réduction des ém
® Pour cette presentation, hypc \\\\
d’élimination des emissions \ \

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE




\ v \§\
\ 211>

\ | a - f\\\\

S
NS
|
y |

r
w

W

V

post-SRES non-intervention
SRES+pre-SRES non-intervention

1950 2005 2030 2050 2075 2100

1940 1960 1980 2000 2020 2040 2060 2080 2100

Figure TS.7: Comparison of the SRES and pre-SRES energy-related and industrial Minimum Best guess Maximum

CO. emission scenarios in the literature with the post-SRES scenarios [Figure 3.8].

Mote: Two vertical bars on the right extend from the minimum to maximum of
the distribution of scenarios and indicate the 5th, 25th, 50th, 75th and the 95th
percentiles of the distributions by 2100.

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE
0 AN



AN\

pal (Delta-T)

Consirained by past transient
temperature evolution

PDF / Frequency

w
y
=

NS
el B Pe

FPOF [ Freguency

5.0% 90.0%

----I--
1 | a1 |
| el | (] | <

v

PDF / Frequency

Mode » 2.9913

01 2 3 4 5 6 7 & 8 10
Climate sensitivity (*C)

oD

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE
B




Marginal cost (USD/t CO,)

800 -

600 -

400 A

200 H

-200

Transport alternative fuels
+—>
Industry fuel switching
and CCS
—
~ Power sector

End-use efficiency L T .
< A >t ACTMap |
(Wo 15 20 25 30 35 40 45 5

2050 CO, emissions reduction (Gt CO./yr

ETP 2

Des réduc

i

2011 a 2050: on mu
.

INTERNATIONAL ENERGY AGENCY

Techno
pessim

500

BLUE|
Techno
optimis
200

600

atement

500

400

300

200

100

-100

-200

—2041-2050 high

AGENCE INTERNATIONALE DE LENERGIE

Best guess e 2(41-2050 low



0

= —
oo~

e 0]
=

[ B )
co v O

-500

w—0011-2020  e—2021-2030 ==2031-2040  e—041-2050

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE




Référence
2005

Cap

(Gt CO.,)
Cout
marginal
(US$/t CO,)
Cout total

(bn $)

2011-
2020

95%

258

67

350

2021-
2030

86.3%

234

101

1119

i(-]ga

2031-
2040

76%

206

158

3 002

édiaires

2041-
2050

50%

136

252

6575

Total

334

2 (54
(VAN)

G2

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE




ncertitudes
\\\ onte-Carlo)

Total abatement costs 2011-2020
-0.29 4.06

5.0%

928.9778

Mean

Values in Thousands

Objectif mondial pc

2005. Les simulat

plus élevés en ince \\\

les ‘meilleures estimat
\

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE



(minimum) lo

périodiques \\\

(1S

N

* protege les investisseurs de
ala a o ricale de nri rOE b S
INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE L’ENERGIE




-
Iaonchers

§ Actual elissions 2011-2020

247.5 267.5

\\\i\\ 62.5%

NN p
\\%

199 /)

e

(257,83¢ G
en 10 ans

Mean = 260.1077 |

® Av n plafond 809 e
ec un plafo \\\\\
attendus passent de 92

® Emissions moyenne \
INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE L’ENERGIE




equilibrium temperature change 2100
4.00 7.00

19.7% 61.4% 18.8%

5.2517

Median

o N < O co o N < O
— — — —

A

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE



IANEN tifs

\‘\\ | (=
' N

¥
211 ~

TN e e 2 2 ~AGENCE INTERNATIONALE DE L’ENERGIE
B



B .
ds et planchers
\\\\ 41 planchers 1/2)

\\\

- .

equilibrium temperature change 2100
2.00 4.00

15.3% 72.8% 11.9%

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE



‘/z niveau 1990

t planchers)

\\

equilibrium temperature change 2100
2.00 4.00

o i 10.1%

INTERNAT| (R, o LY UL 1Y 1 Y P T 1 . UENERGIE



su-taxe

\\ f‘ xés sur colits
au 1990 en 2050

S)h
N\ n 2100
100

equilibrium temperature change 2100
2.00 4.00

Actual emissions 2041-2050 19.3%

9.5%

257




Ty
: 21,9':':“3'?95: 113)
> G$ (US)

\
3 ppm en 2100

\\\\\ 2100

/%

N

equilibrium temperature change 2100
2.00 4.00

06 | 24.1% 68.6% 7.3%

0.5

0.4

0.3

0.2

0.1

0.0

o — [g\} ™ < LN (o} N

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE




/I//I/-‘l
I
i
!
|

ppm °C % chances
(médiane) <2° <4°C

—"1. Moitié 13,6 Gt CO, 7 885 G$ 479  ,-.4 155 888
~niveau 2005 - 0-0,4-5,5 484 = ’ ’
Moitié 2005 + 13,6 Gt CO, 2292 G$ 441

prix plafonds $80 a $260 2,75 15,3 88,1
et planchers $40 & $130 0-0,12-0,19 528

_fiote1990+ 10,5 Gt CO,
prix plafonds $80 a $260 02_ g 51?3_G0$2 ;‘2’2 2,69 16,8 89,4
W $40 & $130 : ’

: (10.5 Gt CO,)
Quasi taxe ) 4 212 G% 423
(moitié 1990) $88 a $342 0-0,2-0.3 530 262 193 905
$87 a $341
5,26 Gt CO
Plus e 2 6 762 G 440

$ 50 a $200



-

\\\ permis?

ell & Pizer, 2008
\\\\ 4 arkey/BOXQr .Kerry)

emissions with reserve 2011-2020
240.4

5.0%

Le ca
d’une

reserve
de 10%:

= 259.9555 |

Mean

230

B

AGENCE INTERNATIONALE DE LENERGIE

INTERNATIONAL ENERGY AGENCY



Coits
Prix plafond actualisés Delta-T
Prix plancher irréversible en
Politique suivie 2100 (médiane)

Objectifs 7 885 G$ 2,72°C

Réserve de $ 80 to 260 .
permis 10% $40to 130 6 282 G$ 2,71°C

$ 80 to 260
$ 40 to 130 5122 G$% 2,72°C

Réserve de
10% a 25%

Objectif plus $ 80 to 260
ambitieux, $ 40 to 130 2 553 G$ 2,69°C

planchers/plafonds

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE



es obj

onclusions
plafonc
oot

avec de \‘\\\\\

2 ] i Ag @ cdUC
o -
=N N

¢ Siles niveaux des pri;
N

cohérents avec I'ambitio.

® Fixer des objectifs a
davantage qu’obten

les niveaux d’émissions

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE

avec prix
omparaison




J L

\\\

\
pré

®Le de \\\\\\
repenser \\\

® Emmanual K

I’intelligence d \\\\

d’incertitudes qu’i \\\

supporter ». N'en va-t-il
pour une politique?

INTERNATIONAL ENERGY AGENCY

AGENCE INTERNATIONALE DE LENERGIE




ftu

nte GES
o Analy .

1Y < [ J=2 § §
S
des prix

-
® Evalue

volatilité deul

N
® Evaluer les e

négociations cI
www.iea.org; cedric.phili

AGENCE INTERNATIONALE DE LENERGIE

INTERNATIONAL ENERGY AGENCY


http://www.iea.org/
mailto:cedric.philibert@iea.org

I

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE LENERGIE
AN




Energy Policy |\

&8 Lachaire
Deéeveloppement durable

SCIENCES PD
It'{] OECD <<.

oEcD (@

Cédric Philibert -I‘_ \_.

LTO/2006/03

International Energy Agency Working Paper Series

Evolution of mitigation commitments:

Evolution of mitigation commitments:
Fixed targets versus more flexible

Certainty oz
architectures

raject for the
¢ Group on the UNFCCC

OECD/IEA Project for the
Annex I Expert Group on the UNFCCC

vs5ible trade-offs between “price-" and “quantiry-” based
change. It does not eonsider the political economy
examined in a companion paper (Document 9.
1o approaches, and in particular their possibla limits given the This drafi nofe Jithire commimment archifectures fo mufigare climate change
< that affect climare damages and their valuarion: and. conseauently. could reconeils v iages of quantitative fargets, in particular emissions frading,
ic analysis suggesting that move flexible approaches could
ingent targets by all countries

varticular on:

ons of the three options presented in the note. hybrid
biliy; and dynamic targets
nalyrical work in the near furure.

Certainty versus Ambition

Economic Efficiency in Mitigating Climate Change

Zitbert, International Energy Agency
Vienna, October 2001

October 2006

ENERGY DYNAMICS N*Ii
cuMATE-;TAB LIapN ¢Act Locally,
-4 - *: ‘gade Gluhallq

Emlss[nns Trading
for Climate Policy

Cédric Philibert

are those of the outhor and do nol necessarily
dual Member

hwwsurpullqrdhlnhmﬂioﬂulimwwurdlhlrﬂu

have benefited from discussions within the

Annex | Bxpert Group to the UNFCCC. As this poper is o Work in Progress, designed to elicit
are welcome, direcled fo the author of

© IEAVOECD 2006 comments ond further debale, comments
- cedric.philiberi@iea.org. Tluwutﬂmhaenmuchpm:blehurhbnwudfmnthrdl
govemment through ADEME, the French Environment and Enargy Efficiency Agency

The views expressed in this Working Poper
represent
countries. Earlier versions of this Working Poper

COP 8 -2002 COP 11 - 2005



] ((
La chaire Energy Policy
Développement durable Cédric Philibert f|c

Certainty versus Ambition .

The problem of climate change is
fraught with uncertainty

Decision making under uncertainty rests
on ‘expected’ costs or benefits, i.e. all
possible outcomes times their
probabilities of occurrence

However, this presentation does not
offer a cost benefit analysis of climate
change

It provides a stylised analysis of
instrument choice under uncertainty
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General case: Optimum when marginal
benefit equals marginal cost

Cost uncertainty matters for instrument choice

€
Marginal cost
Price
(tax)
rginal benefit
~—__ g ‘
BaU Target

Reductions
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Certainty versus Ambition .

Climate change: damages relate to concentrations,
abatement costs relate to emission reductions

xx €

Possible

Margir;’éi‘kbenefit curve is roughly flat
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x€ Possible
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Emission reductions
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Certainty versus Ambition

Climate change ~ flat marginal benefit curve

€
Marginal cost
Uncertain
costs
———
Marginal benefit
BaU Target

Farfromthe  Reductions

optimum
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Certainty versus Ambition

Price instruments minimise the error due to cost
uncertainty
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Certainty versus Ambition .

Climate change ~ flat marginal benefit curve
Price instrument vs. the equivalent quantity instrument:

Greatly reduces expected costs

A

€
Marginal cost
Tax 4
7 Marginal benefit
_
BaU Target

Reductions
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Certainty versus Ambition

Climate change ~ flat marginal benefit curve
Price instrument vs. the equivalent quantity instrument:

Greatly reduces expected costs
May slightly reduce expected benefits

Increa%es expected NET benefits (benefits minus costs)
/Marginal cost

Tax .

Marginal benefit

Bal Target Reductions
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Certainty versus Ambition o

Compared to the equivalent best-guess target,
a price instrument makes possible a more
ambitious policy at lower expected costs

A

€

Marginal cost

Tax %7\74
e

/ / Varginal benefit

Reductions
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Certainty versus Ambition .

Compared to the equivalent best-guess target,
a price instrument makes possible a more

ambitious policy at lower expected costs
But targets have political advantages over taxes

€
Marginal cost

Price cap

} g 7/47 74Varginal benefit

BaU Target

Reductions
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Certainty versus Ambition .

Introducing a price cap makes
possible a more ambitious policy:

- Same expected benefits. Lower expected costs (e.g. fairness)
- Same expected costs. Higher expected benefits (e.g. environment)

4+ Especially useful when benefits are deeply uncertain...

€

Marginal cost

Price cap

j g 7/47 //%mrginal benefit

BaU Target

N

\4

Reductions
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TU
Certainty versus Ambition
* Short term certainty on emission levels may
be costly but has little value
— because climate change is cumulative

* Flexible options reduce expected costs
— help get more countries on board
— allow more ambitious policies

* More ambitious targets can be chosen
— higher benefits and lower costs (on expectation)
— especially useful if benefits are deeply uncertain

— help match marginal costs with benefits despite
uncertainties (Economic efficiency)

— help accomodate differing visions
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Certainty versus Ambition .

* What about climate catastrophes?

— If a GHG threshold is known and close:
* Use a quantity target to stop emissions

— If a GHG threshold is a possibility but its level
IS unknown:

* Favour the most ambitious policy

* How do we go to stabilisation?

— Level and agenda left undecided
* Ensure action, not exact results
* Favour the most ambitious policy
* Over time, adjust the target and the price cap
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Too low price caps? J

Price caps should be set in the upper range of cost expectations
for a given target...

— ... until targets are ratcheted down...
Governments may not use them ‘right’...
— would they do better without price caps?

Would agreeing on a price cap level be « a nightmare »?

— Differentiation amongst countries would remain through differentiated
assigned amounts

— ENGOs say abatement costs are low; industry say they are high. Some
price cap level might be felt high enough by the ENGOs and low enough
by the industry (see Stavins’ correlation argument)

— Price caps may lead both to be more careful in their public statements
about abatement costs...

An international agreement on price cap level would be
preferable for cost-effectiveness but is not necessary
— Several price cap levels may coexist in one international trading system; to

avoid the domination of the lowest price cap level, only complying
countries (i.e. not ‘using’ the price cap) should be net sellers
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A threat to technology development?

Reducing expected abatement costs reduces expected
benefits of climate-friendly technologies...

.. if there is no price floor...
.. and if the ambition in the targets is unchanged

— Targets and price cap level drive technology development, not certainty
on quantitative results

— Price volatility (e.g. oil) shown to deter investments; more ambitious
targets and price caps would lead to less volatile carbon prices

— In any case, more specific instruments remain needed to promote costly
technologies with great learning-by-doing potential (e.g. PV)

* The price cap should smoothly grow over time

* And in a decade or two reach a level above the cost of CO:

capture and storage (‘backstop’ technology), so coal can be
used in a carbon-constrained world
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Conclusion
* Fixed targets give certainty on short
term emission results
* More flexible options might facilitate:
— The participation of more countries

— The adoption of relatively more ambitious
targets

* More flexible options give less certainty
of achieving precise levels

— But a greater probability of doing better!



