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What is Cap & Trade?

Cap — Determines total number of
emissions from covered sources

Trading — Reduces cost of achieving

emissions cap
")
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Cap and trade enables least cost reductions

Cost of Emissions Reductions
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From the Perspective of a Source

« A cap-and-trade program consists of two basic requirements:

(1) Entity must measure, monitor and report emissions (or
emissions attributable to its product) to central registry account

(2) At the end of the compliance period, entity must hold sufficient
allowances in its allowance account to cover all emissions in
that compliance period.

« Allowances are freely tradable among sources.

* A covered entity can comply by:

« reducing its emissions (biomass or biofuel, process changes,
efficiency improvements, abatement technology)

 buying allowances from another source that has reduced its
emissions

 buying offset credits.




The “make or buy” decision

Marginal cost of emissions abatement
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Need to consider market price
fluctuations

Average Cost ($/Tonne CO, Reduced)
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Carbon Tax vs. Cap & Trade

 Extent of emissions  Emissions reductions
reductions uncertain fixed by cap

* Price of carbon set at * Price of carbon is
level of tax function of supply and

demand in emissions
market

» Both establish market » Both establish market
signal to reduce emissions signal to reduce emissions

« Source of revenue that -+ Source of revenue can
can be used for come from auction of
complimentary purposes allowances
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Cap, targets and timetables

Cap: total allowable amount of emissions
covered by the program in a given yeatr.

Target: where covered emissions will be in the
future

Timetable: when and how quickly the cap
ratchets down to meet the target

Example: Cap emissions at 2005 levels and
reduce to 15% below 2005 levels by 2015




Targets and timetables can vary In stringency

Comparison of Legislative Climate Change Targets
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What’s covered and who’s responsible?

Scope of Coverage: What GHG emissions are included in the
cap and trade program?
— What greenhouse gases?

— What sectors?
— What facilities? What types and thresholds?

— What fuels?
— Combustion emissions included? Process-related emissions?

Point of Regulation: Who has the obligation to surrender
allowances to match emissions?
— Source of fuels or other GHG-containing substances (upstream)?
— Distributors of fuel or electricity (midstream)?
— Emissions sources, where GHGs are emitted into the atmosphere
(downstream)?
— Hybrid of these? (cover large sources downstream, address the rest of
’;helg)conomy at a different point of regulation or through other policy
00




What’s covered and who’s responsible (cont.)

When defining scope and point of regulation
« Consider account administrative feasibility
* Integrity of emissions data

— Availability of data before setting baseline key
consideration

— Ability to measure, monitor & report emissions data
at the point of regulation

 Number of covered sources
— Too large a number administratively complex

— Too small a number threatens viability
of emissions commodities market




Point of Regulation: no simple solutions
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Different programs, different approaches

Scope and point of regulation for selected programs

RGGI EU-ETS WCI (phase 1) WCI (phase 2)
(phase 2)

Scope CO2 from CO2 from large | 6 Kyoto gases 6 Kyoto gases
regional electric | point source from large point from all energy
power sector emitters source emitters consuming

sectors

Point of Downstream: Downstream: Downstream: Hybrid: Same as

regulation | All electric Energy activities | First phase 1, plus
power in 10 sectors Jurisdictional Upstream
generators with | 20MW thermal deliver of coverage of
25MW or greater | input or greater | electricity, plus gasoline, diesel
nameplate industrial fuel and natural
rating emissions 25,000 gas sold to small

tonnes or greater ' sources

Emissions | ~22% of total ~33% of total ~38% of total ~87% of total

coverage | regional regional regional regional

emissions emissions emissions emissions




Topics to cover

What is cap and trade?

Key design elements

—Cap, targets and timetables
—Scope and point of regulation
— Allowance distribution

— Cost containment

— Offsets

—Issues of leakage

Conclusions
Break




Allowance Distribution Key Concepts

Allowances are assets created by
government

Value is not known in advance
Distribution is much like handing out money
Distribution is inherently a political exercise




Allowance Distribution Key Concepts

Allowance distribution does not affect the
environmental integrity of the cap

Distribution does affect who bears the
costs of the program

Distribution methods present a series of
economic trade-offs

Regardless of distribution method, the
monetary incentive to reduce emissions
remains the same

Allowances can be distributed to any
entity




Allowance distribution in 5 steps

Simplified Allocation Decision Tree

Will allowances
1 be distributed

> Government auction ——» Distribution of revenue

ALLOCATION FORMULA

On what basis will Will allowances
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» carbon content new entrants
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'

5 Will the allocation formula be
updated over time? How?




Lots of distribution options

Summary of primary distribution options

Type Description Examples

Grandfathering Allocations to existing | U.S. SO, Program;
sources, based on past | Most EU ETS Members

emissions.
Output-based Allocations to existing | Certain Northeast
’ emissions sources, States in NOx Program.
Updated based on recent

emissions per unit of
output; updated every

X years
_ Allocations to existing | Certain Northeast
InPUt based’ sources, based on States in NOx Program.
Updated recent heat input;
updated every X years
A ion Allowances sold at Most RGGI states;
uctio auction Partial Auctions in EU;

Small US SO, Auction




Options have trade offs

Pros and Cons of Distribution Options

Type Pros

Grandfathering | Familiar approach,
insures proportional

distribution for all emitters

Output-based, | Rewards and incentivizes
* | efficiency
Updated

Input_based Avoids penalizing

U pdated cogeneration

Auction Price discovery, revenue
generation for cost
mitigation, other
programs

Cons

May penalize early
action, reward large
emitters

May generate windfalls
for non-emitters

Does not fully reward
efficiency

May adversely affect
GHG intensive sources
In early years,
international
competitiveness issues
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Cost Containment: Fundamentals

Emissions trading is a cost-effective tool
Timely, transparent access to information
generates more stable prices

Design choices affect cost of program:

» Stringency of cap

* Scope of program

» Offsets

 Linking with other programs
 Allowance distribution

* Energy efficiency policies
Innovation tends to lower cost over time




Cost Control Options
That Maintain the Cap

« Banking of Allowances (e.d. nearly all programs)
—Encourages early emission reductions
—Can increase near-term allowance price
—Helps with price volatility

« Borrowing of Allowances (e.g. many Federal bills)
—Delays costs; delays emission reductions
—At the firm level, possibility of default
—Helps with price volatility

« Longer compliance period allows more time to
comply (e.q. RGGI, WCI)

—Essentially short-term banking and borrowing




Cost Control Options
That Maintain the Cap (cont.)

« Offsets (e.q. EU-ETS, RGGI, Federal bills)

— Allows sources to use lower cost reductions from outside
covered sectors

— Offsets can serve as “safety valve” when “on-system”
reductions are too expensive

« Use of Allowance Value to Reward Low/zero carbon
technoloqgy (RGGI, Congressional proposals)

— Reduce cost of firms’ installation of new or experimental
technologies, such as carbon, capture & storage

 Linking to Other Programs (one-way: RGGI, Lieberman-
Warner)

— The more sources, more options for abatement, lower
the costs

— Need to consider stringency of cap in other system




Cost Control Options
That Do Not Maintain the Cap

Allowance Price Cap (e.q. Bingaman-Specter)

—Suspends the cap if allowance price hits a set
threshold

—Government releases additional allowances into market
Payment in lieu of emissions reductions (e.g. EU-ETS)

—If allowance price hits certain threshold, cap is
suspended

—Sources pay a per ton charge instead of surrendering
allowances to cover all emissions

Emissions Cap “Circuit Breaker” (e.g. Sanders-Boxer)

—Declining cap stops declining when allowance price
threshold is triggered; resumes decline when prices drop




The importance of design and it’s influence

on price
EU ETS Phase 1 and Phase 2 Allowance Prices
ag 2004 to present
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What is an Offset Credit?

An offset credit is a project-based reduction that is
demonstrated outside the capped sector.

To receive credit, most existing programs require the
reduction be real, surplus (or additional), verifiable,
permanent, and enforceable.

Examples of offset projects:

 land to forest sequestration project
 agricultural soil sequestration
« animal manure methane digesters.

Offsets expand the cap on covered sources in
exchange for reductions outside the sector.




Offsets have trade offs

Offsets expand options for GHG reductions,
lowering allowance prices

May result in less investment in low-carbon
technologies by capped sources

Robust accounting and verification are critical to
maintain market integrity

Offsets can be limited in two general ways:

— Supply: restricting what types of activities can
generate offset credits and where they take place

— Demand: restricting how many offset credits can be
used for compliance

Program goals and technical feasibility will

influence decisions.




Summary of offset design in
selected existing/proposed programs

Programs Supply constraint Demand constraint
EU-ETS Internationally sourced *Phase 2: varies from
projects approved under state to state
Kyoto framework (CDM) *Usually less than 30% of
*No forestry or nuclear compliance obligation
RGG| oInitially U.S. sourced offsets | ¢Initially 3.3% of
from 5 specific categories: compliance obligation

Afforestation, SF6, end use | cRamps up to 10% under
fossil fuel efficiency, methane | price triggers
digesters, landfill gas

*Under price triggers CDM
credits allowed

Lieberman- *Domestic offsets from *Up to 15% of
W uncapped sectors compliance obligation
arner *International offsets each (domestic and

international
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Some emissions leakage likely
under regional programs

Change in CO2 emissions from reference case under RGGI
policy inside and outside program region, 2006-2024
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Source: IPM Model Outputs, ICF Analysis of RGGI Final Policy Package, 2006




Leakage concerns may influence program
design

« Emissions limits in region may result in
emissions increases outside of region beyond
business as usual

* |Interstate nature of electricity markets increases
the potential for emissions leakage under state/
regional programs

* Concerns about leakage may influence
decisions on point of regulation for electric
power in cap and trade

» Potential points of regulation:
— Generator
— Load Serving Entities
— First jurisdictional deliverer of electricity
— Fuel suppliers




Potential international leakage:
How do you level the playing field?

Price of carbon intensive good

The problem

1

Price differential

0

Market
price

Non-CO2 Costs

Inside Outside
U.S. U.S.

Adapted from “Cutting Carbon in Europe”, April 31, 2008 presentation by Michael Grubb and Thomas Counsell
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Cap and trade design can get complex
very quickly

Selected economy-wide cap and trade proposals in the 110t
Congress by page length
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Conclusions

Cap and trade design is complex but can
yield cost-effective results

Good data, transparency and solid rules
are key to robust markets

Politics, technical and jurisdictional limits
play significant roles

Increasing experience with program
design should inform future initiatives






