Price Caps and Price
Floors in Climate Policy

- A Quantitative Assessment -

Ceédric Philibert
A Day, Poznan, 9 December 2008

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE L'ENERGIE



Introduction

i
® Climate change Is a long-term issue
fraught with uncertainties

¢ Should not delay action, but...
¢ Cost benefit analysis difficult

® Price caps reduce cost uncertainty
¢ May help get more countries on board

+ May allow for more ambitious policies

# Shift uncertainty to the side of emissions
How bad is this?
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Purposes of the study

Hi

® Calculate expected costs of target levels

+ Calibrating a model with IPCC AR4, World Energy
Outlook and Energy Technology Perspectives

¢ Uncertainty analysed with Monte Carlo simulations
® Assess price caps and price floors

¢ How they change expected costs and outcomes —
emissions, concentrations and temperature change

® Quantify the possible ‘strengthening of targets’

¢ Find which combination of targets, price caps &
floors entail the same expected costs than a
artain’ target
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The ACTC Model

® A global aggregate model of economy and energy-
related CO, emissions

® Halving global emissions by 2050
¢ From either 1990 or 2005 levels

¢ G8 leaders agreed to ‘consider seriously’ (2007) and ‘share
that goal with all UNFCCC Parties’ (2008)

® Four ten-year periods considered

® Optimal pathway to 2050 on best-guess values
¢ with 5% discount rate

patement cost curves from IEA work
erature change committed by 2050
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Figure TS.7: Comparison of the SRES and pre-SRES enzrgy-related and industrial
0, emission scenarios in the literature with the post-SRES scenarios [Figure 3 8].

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

ACTC Model, energy-
related CO, emissions
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Temperature Change

i

® Committed by 2050
® 60% of the emitted CO, climate sensitivity

2.01 5.64

remains in the atmosphere —w 5%

® C atmospheric CO,
concentration (in ppm), _
275 ppm pre-industrial CO, |
concentration, s Earth
climate sensitivity (in °C),
temperature change
ommitted by 2050,
ative to pre-industrial:

OG(C/275)/LOG2
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Abatement Cost
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Technical progre

¢ Reduces costs over time

¢ Adjusted on IPCC AR4 abatement potentie
= (only best guess values shown)
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Selecting targets

2011-  2021-  2031- 2041-
2020 2030 2040 2050

Relerencs  95%  83.5% T74.5%  50%

Cap

(Gt CO,/10y)

MAC
(US$/t CO,)

TAC 350 1119 3002 6575 2 154

(bn $) (npv)

258 234 206 136

67 101 158 252

INTERNATIONAL ENERGY AGENCY AGENCE INTERNATIONALE DE L'ENERGIE




Considering uncertal

Total abatement costs 2011-2020
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Values in Thousands

Global ‘straight’ target for 2011-2020: 95% of
2005 emissions. Simulations reveal higher total
pected costs under uncertainty: USD 929 bn
SD 350 bn under “best-guess” scenario
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350 1119 3002 65/5 2754

929 3729 8307 181/9 7885

0.04% 0.10% 0.20% 0.33%

0,11% 0.30% 0.50% 0.80%
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No policy case: 205C

® CO, concentration 499 — 579 ppm

® Committed temperature change 3.16°C
¢ And still rapidly increasing...

Warming committed by 2050
2.00 4.00

23.3%
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Half of 2005 level by 2C

® Discounted abatement costs USD 7 88t
® CO, concentration 462 ppm
® Committed temperature change 2.49°C

Warming committed by 2050 _
200 400 : Straight targets.

The uncertainty
reflects the
uncertain
equilibrium
climate
sensitivity
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Price caps and floc

® Price cap: a price paid at the end of
the compliance period for emissions
beyond the target, defined from the
outset

® Price floor: reserve (minimum)
prices in periodic auctioning
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Price cap & floor in 201

Hi

® Target 95% 2§itua! © 267.5
of 2005
emissions
(257.835 Gt
CO,in 10
years)

= 260.1077

Mean

With a price cap at USD 80 and a price floor at USD 40
pected costs are down from USD 929 to 297 bn

emissions exceed target by 0.4 Gt CO,
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Half 2005 level with low pric
s (USD 40 by 2011 to USD 80 by 2041

® Discounted abatement costs USD 645 b
® CO, concentration 462 — 521 ppm
® Committed temperature change 2.63°C

2.00 4.00
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Half 2005 levels w. caps'é

($ 80 by 2011 to $ 260 by 2041, floors
® Discounted abatement costs USD 2 354

® CO, concentration 432-506 ppm
® Committed temperature change 2.53°C

Warming committed by 2050

2.00 4.00
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Half 1990 levels w. caps'é

($110 by 2011 to $ 360 by 2041, floo
® Discounted abatement costs USD 3 47-

® CO, concentration 436-501 ppm
® Committed temperature change 2.49°C

Warming committed by 2050
2.00 4.00
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Tighter targets to

Actual emissions 2041-2050
52.6 136.0

® '/, of 1990 levels
® Targets: 24.5t CO, by
2020, 20.4 by 2030,

15.2 by 2040, 5.26 by
2050

# Price caps set at USD 150, 240, 360, 600
¢ Price floors set at USD 50, 80, 120, 200

Mean emissions: 8,8 Gt CO./y

abatement costs 2011-2050: USD 6 762 bn
> with straight targets 13.5 Gt CO,
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Tighter targets w. caps«
A ($ 150 by 2011 to $ 600 by 2041, floc

® Discounted abatement costs USD 6 7€

® CO, concentration 430-494 ppm
® Committed temperature change 2.41°C

Warming committed by 2050

2.00 4.00
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Median

% Chances of not exceeding...

°C 2°C 3°C 4°C 5°C
No policy . - 151'2/3 3416 69 432 76.7 919
/TH/alf—i 136Gt CO, "$7885b0N .00 .40 o35 799 93 08E
W—OA—&!; - 6 e -
2: Half e 1007 :
As1+low 13.6 Gt CO, $ 645 bn 462
pricecaps ~ $40t0 $100 0-0.03-0.06 521 203 186 67 916 977
Asl+  13.6 Gt CO,
orice caps  $80 to $260 o$ g 122920b1'“9 oc 253 223 703 924 983
& floors $40 to $130
M 10.5 Gt C02 €3 456 bi 436
price caps  $110 to $360 0-02-03 501 249 241 719 93.2 98.6
w $35 to $120 —
Tight target  5.26 Gt CO
+price caps  $150 to $600 g_%g%z_gré oo 241 274 758 944 9838
& floors $ 50 to $200 ' '




= Some conclusions

Hi

® Price caps could significantly reduce cost uncertai

® Price-driven variations in emissions have little
Influence on temperature changes

¢ If price cap and price floor levels are commensurate with the
ambition of the policy

¢ Building up CO, concentrations smoothes emission changes

¢ The uncertainty on climate sensivity by far exceeds the
uncertainty on emission levels

® Tighter targets with price caps & price floors entail
lesser economic risks and similar climate results

short term certainty on emissions may be less
tant than long term policy ambition
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Additional remark

Hi

® Reduced expected abatement costs
¢ Result from ‘where to’ flexibility
¢ Not only from time flexibility

® Differences with Pizer's work (2002)

¢ Discount rate not uncertain in this study

+ No 'optimal’ abatement level sought for here

¢ But ‘best use of a given amount of money’
® Cap and floor levels depend on scenario

# Actual decisions beyond 2030 to be taken with
etter knowledge of emissions and costs
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