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Waxman-Markey favorably reported out of Energy &
Commerce committee by a vote of 33-25.

8 other House committees have jurisdiction over the
bill, including Ag and Ways & Means.

Speaker Pelosi has suggested a deadline of June

19 for completed committee action and end of June
for full House vote.

Key political uncertainties:
Timing of House action
Timing and procedural choices in Senate
Administration engagement
Constraints from international process



85% coverage.

Targets require 83% reduction relative to 2005 by 2050; interim
targets including 17% below 2005 levels by 2020.

Up to 2 billion tons of compliance can be satisfied through
submission of offsets. EPA directed to establish appropriate
regulatory oversight program for offsets.

Unlimited banking; two-year compliance windows; firm-level
borrowing at 8% annual interest up to 5 years (payable in tons)

Price floor (auction reserve price) of $10 per ton.

Strategic reserve of ~2.5B tons, with initial trigger price of $28 per
ton.

Initially 15% of allowances are auctioned. Within allocation pool,
35% to electric utilities (30% to LDCs) and 15% to energy-intensive
iIndustries.

Expanded FERC authority with CFTC handling derivatives market.
CAA preemption; preemption of state trading systems through 2017.



Targets and timetables
Compliance flexibility mechanisms



Basic objectives
Stable prices
Viable macroeconomic costs
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Firm-level flexibility mechanisms
Banking
Borrowing

Centralized flexibility mechanisms
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Included in all major cap-and-trade proposals

No major risks (over-compliance)
Facilitates system durability
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Natural complement to banking
Poses significant default risk

Could undermine the system in extreme
cases

Risks have been addressed in various ways
In different cap-and-trade proposals

Explicit quantity limits

Interest (payable in tons)

Collateral requirement (safety deposit)



&

Regulator sets quantity targets in each period:

.1 1
min EXE(Cl) o +§><0'p XE(C,)®, suchthat G +d,=Q
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Assuming E(c)=E(c,) =c, regulator sets:

Ejlzdp>az

Source: B. K. Mignone, submitted; B. K. Mignone, H. Fell and A. Paul in preparation



Firm takes hard-coded targets as given and decides
how much to borrow in the first period:

min 56, @ - B)* + P8+, E(C) (@ + B/ )" - d, >8I,
B

Firm’s choice of B depends on borrowing parameters
set by regulator
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Source: B. K. Mignone, submitted; B. K. Mignone, H. Fell and A. Paul in preparation



Reqgulator chooses borrowing parameters to minimize
total cost, anticipating borrowing behavior of firms :

1 ~ =~ 2 1 ~ = 2
min EXE(Cl) X0,- B) +E>@Ip xE(c,)¥q, +B/a,)
Reqgulator’'s optimal (first-period) deposit value is

equal to the expected first period marginal cost
(allowance price). Interest rate becomes unnecessary:

p=cqG  q=1

Source: B. K. Mignone, submitted; B. K. Mignone, H. Fell and A. Paul in preparation



Firm does not need to increase total
abatement burden (lower total costs).

Regulator holds collateral; worst case
outcome Is mitigated.

Explicit quantity limits can be relaxed.

Source: B. K. Mignone, submitted; B. K. Mignone, H. Fell and A. Paul in preparation
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Under normal market conditions, banking and borrowing provide
a negative (stabilizing) feedback on the system.

Under times of greater stress, firm-level decisions may be more
myopic; positive feedbacks could replace negative feedbacks.

Targeted intervention could keep the market within bounds
dominated by rational behavior.

|Idea of “carbon fed” tied to Nicholas Institute white paper (2007)
and legislative proposal by Senators Warner, Landrieu, Graham
and Lincoln to create “Carbon Market Efficiency Board.” Later
Included in Lieberman-Warner bill.

Scarce on details and conflated price stabllity, cost containment
and regulatory oversight objectives.



Expanded borrowing
Relax quantity limits
Lower interest rate
Relax period of repayment

Expand use of offsets
Relax quantity limits
Adjust discounting rule

Adjust targets



Refer to avoided emissions obtained from
outside of capped sectors.

Essential adjectives are “additional,”
“verifiable” and “permanent.”
Permanence is in the eye of the regulator
100 years?
Long enough that leakage can be cheaply offset

Basic function is temporary storage, which
can be economically valued.
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Suppose market prices are $50, twice long-
run price ($25), after crediting all “permanent”
offsets.

In response, regulator credits “leaky” asset,
discounting at 50%. Firm gets 0.5 credit and
regulator gets 0.5 credit, which it liquidates
for $25.

Regulator later buys back permit for <$25,
restoring cumulative environmental integrity
of the system.

Source: B. K. Mignone, M. D. Hurteau, Y. Chen and B. Sohngen, Carbon Balance and Management, in press.
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Benefit of surrendering offset at time: P (¢)

Cost of surrendering (leaky) offset: C(£)+ f >*P,(¢)

Value of offset is maximum willingness to pay:

— 5 o "\*/ — _i 0 Ps([)
V() =P()- f>P.@¢) a(t) 0 1-< S NG

Note: No discounting whenf ® 0 or when S® ¥

Source: B. K. Mignone, M. D. Hurteau, Y. Chen and B. Sohngen, Carbon Balance and Management, in press.



No leakage
risk implies
no

discounting

S: Fa

B8 o5 o

f: Share of sequestered carbon expected to leak out (%)

Leakage risk +
high spot price
implies low
discounting

Leakage risk +
low spot price
implies high
discounting

Source: B. K. Mignone, M. D. Hurteau, Y. Chen and B. Sohngen, Carbon Balance and Management, in press.
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Takes advantage of the heterogeneity of the

offsets supply to incorporate offsets that
might not otherwise be credited.

Provides a tool to actively manage prices,

while relying on transactions that are both
carbon and revenue neutral.
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Unlimited firm-level banking

Conditional firm-level borrowing
Fixed payback period
Collateral requirement (deposit) set at E(P)
Central liquidity dial (regulator b/b)
Adjustments to offsets discount rate (via
application of rule)
[Upper bound on price/safety valve/non-
compliance penalty commensurate with
willingness to pay]



bmignone@brookings.edu




Price stability does not ensure cost
acceptabillity.
Long-run prices/costs may be high if targets
are very ambitious or if abatement
opportunities are less plentiful than originally
anticipated.
A well-chosen upper bound on price could:
Provide a credible enforcement threat
Keep costs aligned with societal willingness to pay

Both promote system stability.



Capital, labor and energy are basic inputs to
economic production.

Caps on emissions impose an implicit price
on carbon and thus on energy inputs.
Higher prices motivate demand substitution

(reduced energy use) and detract from new
capital investment elsewhere in the economy.

Perturbing energy and capital inputs perturbs
economic output.
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Assume CES production function:

Y = (AKA +BxE" )
where BaU growth path yields values for A, B and
parameters k,r are assumed.

Linearly approximate the magnitude of perturbation:

dY:ﬂdK +ﬂdE

TIK TE .
known S :EB =5

r 2 P from CES Tp E o

Source: B. K. Mignone, in preparation
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From FOC on K:

K:£><(Y+C) dK:K>(dY+dC):£>(dY+E>dp- p>dE)
r r r

Plug in dK into the expression for dY and simplify:

Kk
dy = s+n xEdp O\l(—Y:ngVCX@
_ P o change
In ener
g % change Energy cost price ¥

in output share of output

Source: B. K. Mignone, in preparation
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Source: B. K. Mignone, in preparation



: . Regulatory
Type of risk Description Example :
yP P P solution
: Individual market actors Enron & CA  Position limits on
Spot price . ..
) . control sufficient volumes electricity short-dated
manipulation . : .
to manipulate spot prices crisis contracts
: Individual market actors Amaranth & Position limits on
Forward price .
. ) control sufficient volumes  Natural gas long-term
manipulation : :
to manipulate future prices contracts contracts
Speculation via large : Prohibit OBS
Investment LT : . Recent oll 3} ,
. institutional investors via : . Enron loophole
class risk price volatility

OBS transactions style trades

Counterparty Defaults prior to expiry Credit default  Apply margin
risk date of contract swaps requirements

Jurisdictional questions remain about the proper ro le of FERC, CFTC, etc.

Source: A. Stevenson, Natural Resources Defense Council (2009)
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Five papers
Targets and timetables (Mignone)
Cost containment (Mignone)
Market oversight (Pirrong)
Revenue recycling (Morris)

Trade and competitiveness (Fischer and
Morgenstern)

Release event and Hill/admin briefings
Roundtables
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Some have proposed to couple a price celling
with a price floor, often referred to as a “price
collar.”

Key goal is to confront three challenges at
once:

High costs

Price volatility

Weak investment signal



Wide spread

Unlikely

to mitigate volatility if b/b included

Celling takes place of SV

Floor probably irrelevant but could impede
attainment of low-cost outcome

Narrow s
Potentia
Potentia

oread resembles tax
to exceed targets

to add to cost



Source: World Resources Institute (2008)
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There is an optimal time path
of emissions abatement, which
IS unknown ex ante.

Policymakers must make best
guess, preferably erring in a
way that promotes banking.

But global trajectory should not
be too heavily back-loaded
because:

Delay effectively increases total
compliance burden.

Implied rapid future emissions
decline may be infeasible or
costly given technological inertia.

Source: B. K. Mignone, R. Socolow, J. L. Sarmiento and M. Oppenheimer, Climatic Change 88:251-265 (2008)
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Economically optimal distribution of burden
would equate marginal costs across world

regions.

But equity considerations make this outcome
unlikely.
A challenge for the international climate
community will be to reach consensus about

the meaning of “common but differentiated”
responsiblilities, as mandated by UNFCCC.




Figure source: J. B. Smith et al., Proceedings of the National Academy of Sciences (2009)




