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In this paper, we assess the adequacy of the measures that have been proposed by the California

Air Resources Board (CARB) to limit risks of market manipulation and rules violations in its

greenhouse gas (GHG) emissions trading program. We focus in particular on the extent to which

CARB has created conditions to ensure transparency in the market and sufficient liquidity to

reduce the risk of market domination by a single or small number of participants. We also

address CARB’s ability to detect foul play, take necessary enforcement actions, and impose

adequate penalties. In our analysis, we take a careful look at the experiences of regulators within

other emissions trading programs and draw lessons from those experiences. 

In general, we conclude that CARB has in fact crafted a market likely to be both transparent

and liquid, though we have a series of recommendations to improve further these crucial market

qualities. CARB has taken important steps to construct a liquid, efficient and transparent market

by taking the best practices from other allowance trading programs. We think it is unlikely that

CARB will experience market manipulation that can significantly affect the efficiency or

fairness of the market. We do believe, however, that our recommendations would improve the

provisions and therefore reduce the (small) risk of illiquid and inefficient markets.

Emissions trading, very generally, works as follows: the regulating body caps overall emissions;

allocates allowances to emitters that permit an allowance holder to emit a set amount per

allowance (typically a ton of the regulated pollutant); and then allows allowance holders to

satisfy their regulatory obligations either by emitting up to the amount they hold in allowances,

trading for additional allowances if they need to emit more, or emitting less than their allocated

amount and selling/trading the difference. The theoretical promise of cap-and-trade systems is

that, by harnessing market forces, emitters can find the cheapest means to reduce emissions

while reducing overall pollution levels. In searching for the cheapest emissions reductions, cap

and trade should also spur technological innovation. To date, evidence suggests that well-

designed cap-and-trade programs can indeed deliver on their theoretical promise. 

Nevertheless, all markets, including emissions markets, can fail to deliver their promised social

benefits if market participants can manipulate trading and distort market outcomes. Market

manipulation or “gaming” in emissions trading has long been a theoretical concern of

economists and policymakers in designing cap-and-trade programs. 

Gaming is an ill-defined term that we take to mean situations in which market participants

exploit market rules or find weaknesses in monitoring or enforcement regulations so as to skirt

the intent of the rules, to the detriment of market functioning or environmental integrity. Market

manipulation is where traders attempt to profit through influencing allowance prices either

directly through trading or indirectly through information releases.1

5

RULES OF THE GAME:
Examining Market Manipulation, Gaming and Enforcement in California’s 
Cap-and-Trade Program

http://law.ucla.edu/emmett

InTRODUCTIOn

http://law.ucla.edu/emmett


Market power and gaming in emissions markets

have garnered concern from the earliest

discussions of cap and trade in academic

literature.2 Designers of emissions markets have

incorporated a number of measures to assure

efficient and fair markets that achieve the

theoretical promise of these markets and avoid the

potential for gaming. In the most effective cap-

and-trade programs, these measures appear to have

worked. For example, in the cap-and-trade

program adopted under the Clean Air Act to reduce

SO2 emissions and in the cap-and-trade programs

developed by the Ozone Transport Commission

and the EPA to address NOx, “[t]ransparent data

systems, public access to information, and strict

and certain penalties for noncompliance have led

to a virtually perfect compliance record.”3 Thus the experience of these programs and the

regulatory mechanisms they have included to reduce gaming opportunities provide an excellent

track record upon which CARB can rely (and has relied) in designing its program.

The most basic requirements for well-regulated markets are transparency and liquidity.

Emissions registries and reporting requirements provide direct transparency to the market.

Auctions serve as important price discovery mechanisms that also promote an open and

transparent market. Auctions, banking of allowances, holding limits and offsets can all improve

market liquidity, reduce price volatility and reduce the potential for market domination. Offsets4

and allowance reserves are primarily cost-containment mechanisms but can also serve to

produce more smoothly functioning markets. These mechanisms all help ensure a transparent

and liquid emissions trading market that in turn ensures the efficient pricing of allowances. 

In addition to transparency and liquidity requirements, a properly functioning cap-and-trade

program requires strong monitoring and enforcement. Strong enforcement requires that all

participants are legally bound by a common set of rules in order to assure compliance with

emission limits; rule breakers must, in turn, be adequately penalized. 

The CARB emissions trading regulations incorporate many of the market building and market

oversight features of other trading programs. The regulations include regular auctions, a three-

year compliance period, unlimited banking, a heavily regulated offset program, transparency

and rigorous reporting requirements, holding limits, the Allowance Price Containment Reserve,

an emissions penalty provision that resembles borrowing, and the ability of CARB to refuse to
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Speculation, Manipulation and Gaming

Speculation in a financial market refers to the
assumption of risk in order to profit from price
volatility. In any given market, a certain amount
of speculation is expected. Excess speculation
results in high price volatility that is unresponsive
to typical market supply and demand.

Gaming the market is when an entity bends
rules or exploits weaknesses in monitoring or
enforcement to unfairly gain a profit.

For purposes of our analysis, we characterize
attempts to directly interfere with market
operations as market manipulation. 
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approve trades. CARB has clearly designed its program to build an efficient and robust market

using auctions, banking, and offsets to reduce the risks of gaming. Finally, the CARB

regulations include significant penalties if participants attempt to manipulate any of the

allowance markets. 

Our analysis of the strength of these CARB regulations proceeds as follows:

Part I examines the need for transparency and price discovery in the emissions trading market.

We generally conclude that CARB has done an excellent job in promoting these crucial features.

We do, however, recommend that CARB could strengthen price discovery and therefore

promote transparency by publishing periodic allowance price forecasts and comparisons of

emission control technologies for different industry sectors. 

Part II considers the importance of liquidity and the reduction of price volatility to a properly

functioning emissions trading market. Again, we support CARB’s proposed program features

to promote liquidity and have several additional recommendations. First, we think CARB should

expand to all utilities the requirement that they sell freely allocated allowances at auction. We

also think CARB should consider creating an alternative mechanism for dealing with the

problem of offsets discovered to be invalid, perhaps one based on a compliance pool. Although

we understand CARB’s desire to restrict the use of offsets that do not provide additionality, we

worry that the certification provisions are so restrictive that they may unduly limit market

liquidity. 
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CARB trading program: overview
CARB’s emissions trading program covers CO2 and other greenhouse gas emissions.5 It was initially
proposed to start in 2012, but the start date has been pushed back to 2013.6 The program is set to
run through 2020.

The first compliance period (2013—2014) will cover the electricity industry, including imported
electricity, and large industrial facilities.

The second and third compliance periods (2015—2017, 2018—2020) will also cover fuel distributors. 
The initial cap was set to the emissions forecast for 2012, and declines approximately 2% each year
in the first period. In 2015, the cap increases to account for the additional emissions from fuel
distributors, and decreases approximately 3% thereafter. 

CARB seeks to achieve a reduction of 273 million metric tons of CO 2e, putting the 2020 cap at
about 15% below 2012 levels. Certain industrial sources and utilities will be awarded free allowances,
with the remainder going to auction. About 4% of allowances will be placed in a reserve. Facilities
may cover up to 8% of their emissions with offsets. 
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In Part II we also address and make recommendations for avoiding the potential for extended

price spikes. We suggest that CARB develop contingency measures, including mandated

adoption of emissions technology triggered by pre-defined auction or reserve price events. And

we believe that CARB should commit to specific dates for interim program evaluation, such as

the end of compliance periods, in order to make any needed adjustments once the program has

been up and operating.

Part III looks to the potential for liquidity issues and market manipulation in the interaction

between the power market and the carbon market. Here we examine the reasons the Southern

California RECLAIM program, a market-based system aimed at reducing certain air pollutants,

suffered a major price spike during the 2000–2001 energy crisis. We believe that CARB has

taken appropriate steps to avoid a repeat of the RECLAIM problems but nevertheless suggest

that CARB study in more depth the risk of a price spike in the event that certain conditions—

including a strong economy and unusually hot weather—converge. In this Part we also examine

CARB’s efforts to prohibit utilities from resource shuffling, defined as an attempt to count

emissions reductions simply from switching fuel sources so as to direct cleaner burning fuel to

California markets without making any actual emission reductions. While we believe this rule

serves a critical purpose, we fear the definition of resource shuffling is too broad and could

prohibit utilities from counting real and legitimate fuel changes that would result in real carbon

reductions. We suggest that CARB clarify its definition to ensure that only actual resource

shuffling is barred.

In Part IV, we discuss CARB’s ability to detect market manipulation, rules violations and fraud.

We again think CARB has done an excellent job in its proposed rules, and again make several

recommendations. We suggest that CARB publish quarterly estimates of covered emissions, as

well as publish registration information, including corporate associations, on its website in order

to allow for third-party oversight. In addition, CARB should publish quarterly and annual

information on emissions and market monitoring analyses. And in the event that CARB decides

it cannot certify the results of an auction, the agency should clarify what steps it will take in

response. In addition, CARB should create a market surveillance committee to address

manipulation attempts and contract with a third-party market monitor to provide short-term

monitoring support. 

Part V summarizes CARB’s ability to enforce its regulation on market participants. We have

several recommendations to strengthen CARB’s proposed enforcement regulations, though

again generally agree with the approach CARB has taken. We suggest that CARB establish

basic guidelines and procedures for freezing participant accounts, confiscating allowances and

permitting limited challenges to regulatory enforcement actions. We think it would be helpful

if CARB clarified which party has the burden of proof in the event that CARB disputes a trade.

We also think that CARB should explicitly define the term “material misstatement” in a way
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that is consistent with common legal understanding rather than limiting materiality to errors

that sum greater than 5%, an amount we fear encourages errors up to 5%.

We turn in Part VI to the efficacy of proposed penalties for violations of the regulations. Here

we generally think CARB’s penalties are sufficiently strong with the exception of CARB’s

proposed treatment of underreporting of emissions. We suggest that entities that underreport

emissions by more than 5% should have to make up the full amount of underreported emissions

rather than simply the amount above 5%. We also recommend that underreporters should be

subject to automatic penalties in addition to having to make up the differential between actual

and reported emissions. Alternatively, the automatic penalty provision could exempt unforeseen

technical changes or apply only to repeat offenders. We also have a clarifying suggestion to

explicitly refer to sections 96011 and 96013 in the list of potential recourses for violations of

trading rules.

Finally, in Part VII we consider the effect of the 2020 end date for the trading program. An

abrupt end to the program will have significant consequences both for emitter planning and for

the value of allowances as the end date nears. In order to ease these consequences, therefore,

we recommend that CARB aim to address the question of whether and how the program will

continue after 2020 and what the fate of program allowances will be by the end of the first

compliance period. We also suggest that CARB include language that explicitly allows for

either the discontinuation of banked allowances or the transfer of them into a new program at

an appropriate ratio. 

Of all the recommendations in the paper, our view is that the most critical ones for improving

market function and limiting the potential for manipulation are these: 

l CARB should strengthen the consequences of under-reporting emissions

(Recommendations VI-1 and VI-2); 

l POUs should be required to auction their allowances (Recommendation II-1); 

l CARB should publish periodic allowance price forecasts (Recommendation I-1);

and

l The resource shuffling rule should be clarified so as not to sweep too broadly

(Recommendations III-3 and III-4).

Our recommendations are aimed at strengthening an already well-designed program and

minimizing even further the risks that CARB has already addressed. None of our

recommendations is so critical that it need delay CARB’s adoption of the program, in our view,

though our preference would be for at least these four critical areas to be addressed before

finalization, and the remainder given serious consideration during the program’s roll-out phase.   
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Recommendation I-1: Publish periodic allowance price forecasts and 
comparisons of emission control technologies for different industry sectors. 20

Recommendation II-1: Expand to all utilities the requirement that they 
sell their freely allocated allowances at auction. 30
Recommendation II-2: CARB should require the market monitor to review 
the holding limits annually and report whether they should be changed. 35
Recommendation II-3: CARB should create an alternative mechanism for 
dealing with the problem of offsets discovered to be invalid, perhaps 
one based on a compliance pool. 38
Recommendation II-4: To avoid extended price spikes, CARB should 
develop contingency measures, including mandated adoption of 
emissions technology triggered by certain price events. 42
Recommendation II-5: Set specific dates for interim program evaluation, 
such as at the end of compliance periods. 42

Recommendation III-1: CARB should conduct a study, similar to the 
Economic Analysis of the Scoping Plan, that examines various weather
and economic growth scenarios in order to determine whether the size 
of the APCR is adequate to handle price spikes. 45
Recommendation III-2: CARB should consult with CAISO and other 
appropriate power industry regulators about the potential of market 
manipulation of power prices through gaming its carbon trading program. 46
Recommendation III-3: Clarify what “new or expanded capacity” means 
in the definition of Resource Shuffling. 48
Recommendation III-4: Clarify the language in definition (B) of Resource 
Shuffling to ensure that it is not interpreted too broadly. 48

Recommendation IV-1: CARB should publish quarterly estimates 
of covered emissions. 50
Recommendation IV-2: Clarify steps to be taken in the event that CARB 
cannot certify the auction results. 51
Recommendation IV-3: CARB should set up a market surveillance 
committee to address attempts at manipulation and contract with a 
third-party market monitor. 52
Recommendation IV-4: The regulation should require CARB to 
publish registration information, including corporate associations, on 
CARB’s website. 53
Recommendation IV-5: Require CARB to publish quarterly and annual 
information on emissions and market monitoring analyses. 53
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Recommendation V-1: Establish basic guidelines and procedures for 
freezing participant accounts, confiscating allowances and permitting 
limited challenges to regulatory enforcement actions. 57
Recommendation V-2: Clarify which party has the burden of proof in 
a dispute over a disputed trade. 57
Recommendation V-3: Redefine “material misstatement” with 
reference to its common legal definition so that it encompasses both 
errors that, if known, would affect a person’s decisionmaking and errors 
greater than 5%. 59
Recommendation V-4: CARB should report publicly about its cap 
and trade administration and enforcement budget, including how much 
of its total budget will be allocated for the program, how many personnel, 
how they will be funded and whether the resources will be additional 
to the agency budget or will come from within. 60
Recommendation V-5: CARB should set up an official mechanism allowing 
third-party administrative petitions regarding rules violations and 
potential enforcement actions, including a requirement that CARB 
respond to such petitions within 60 days. 61

Recommendation VI-1: Require entities that underreport emissions 
by any amount to make up the full amount of underreported emissions. 64
Recommendation VI-2: Underreporting of more than 5% should trigger 
automatic penalties, not just a requirement to make up the difference. 
Exemptions for unforeseeable technical changes could be allowed, or 
penalties could be linked to repeated instances of underreporting. 65
Recommendation VI-3: Explicitly reference sections 96011 and 96013 
in the list of potential recourses for violations of the trading rules. 66

Recommendation VII-1: Aim to address the question of the continuation 
of the program and the fate of allowances post-2020, by the end of 
the first compliance period. 67
Recommendation VII-2: CARB should include language explicitly allowing for 
either the discontinuation of banked allowances or the transfer of them 
into a new program at an appropriate ratio. 68
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The bedrock of competitive markets is transparency.7 If all market participants can observe

aggregate prices and quantities transacted, then markets will have less uncertainty and more

efficiency. More reliable markets will attract more participants, which will make them harder

to manipulate. Emissions trading usually includes auctions of allowances at periodic intervals,

spot markets where allowances can be traded at any time among any buyers and sellers, and

derivatives markets (markets in financial instruments, such as futures or options, based on the

allowance market). Transparency is important in each of these markets.8

Markets function better if participants have a clear idea about future demand and supply and

can plan their decisions accordingly: “[t]o the extent that prices, trade volumes, and current

bids and offers are transparent (in real time), the accuracy of prices will be enhanced, thus

minimizing trading costs and uncertainty.”9 In emissions markets, demand for allowances is

based on emissions levels and supply is mostly fixed by the allowance cap amount, though

offset availability can influence supply as well. Therefore, current emissions and emissions

forecasts will form the basis of allowance price forecasts. If emissions are not publicly known,

then it may be possible for entities with good private information on emissions amounts to trade

on that information, causing losses for other participants, and reducing confidence in the market. 

Jonas Monast explains the need for transparency this way: 

Regulators require sufficient information about the marketplace, including prices,
volume, positions, and market trends, in order to prevent and punish market abuses.
The more detailed information an oversight body receives, the better its capacity to
detect trading irregularities and inconsistencies. With timely data, appropriate
enforcement authority, and sufficient resources, regulators can quickly identify
suspicious spikes in market price or trade volume. Similarly, accurate, timely data
about prices, trade volume, and counterparty risk allow market participants to
make more accurate bids and offers, thereby reducing price volatility.10

CARB has adopted several important mechanisms to ensure that its markets are transparent.

These include emissions registries (which require emitters to report their annual emissions),

reporting of spot-market prices and transfers of allowances, and regular auctions. CARB appears

to have learned from the sometimes negative experiences of other markets that have failed to

adopt such mechanisms and, as a result, CARB should minimize problems that arise from an

insufficiently transparent market.

The two most successful cap-and-trade programs in the U.S. have experienced some difficulties

in maximizing transparency, particularly in the early stages of the programs. Similarly, the EU

trading program initially experienced difficulties due to insufficient transparency. We highlight
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these difficulties in order to demonstrate why transparency is so important and also emphasize

that the proposed CARB regulations do a very good job in requiring the kind of transparency

that should avoid the difficulties other programs have faced. 

In the SO2 trading program, initially it was very difficult to determine the price of an SO2
allowance, and thus buyers and sellers had widely varying ideas on the proper market price.11

Price volatility was seen in the SO2 program at the beginning of each phase.12
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SO2 Trading

Title IV of the 1990 Clean Air Act Amendments imposed the first large application of cap and
trade, for SO2.13 Burning fossil fuels produces SO2. SO2 is implicated in particulate formation, a
serious public health and environmental threat associated with respiratory disease, heart disease
and premature deaths.14 Deposition of sulfur is commonly known as acid rain.15

Title IV distributed allowances to existing power plants based on historical emissions (1985—
1987),16 such that the total allowances available remain under the target cap.17 Each year, the
total number of allowances allocated declined to meet the cap.18 Newer plants do not receive an
allocation but must instead purchase allowances.19 Covered emitters were required to surrender
allowances on an annual basis.20

The first trading phase, 1995—1999, applied to the 263 high-emitting coal power plants.21 The
second trading phase, started in 2000, covered all coal-fired power plants with a capacity over 25
megawatts, along with some smaller ones (2262 facilities in all).22 The program did not distinguish
between phase I and phase II allowances.23

Public health and economic models suggest that benefits from the reduction in SO2 emissions far
outweighed the cost of the trading program. The emission cap, however, may be set too low to
fully capture these benefits. “[T]here remains a large difference between the marginal benefits
and marginal costs of emissions abatement, indicating that emissions levels under the program
remain too high to reap substantial economic benefits.”24

http://law.ucla.edu/emmett


Market volatility in the Ozone Transport Commission (OTC) NOx trading program had two

primary sources. First, in a surprise move, Maryland chose not to participate in the first season

and other states were slow to adopt rules.25 Lack of clarity in the rules and lack of certainty on

state participation contributed to unstable initial allowance prices. Second, performance of the

primary reduction strategies—load shifting and small operational modifications—was unknown

at the start.26 Prices dropped in the summer of 1999 after it became clear that operational

strategies resulted in more efficient reductions than originally anticipated.27
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OTC NOx Trading

NOx contributes to particulate formation, acidification and ground-level ozone.28 Major
metropolitan areas in the eastern United States, and southern California, experience widespread
nonattainment of air quality standards due in part to regional NOx emissions.

Eleven northeast and mid-Atlantic states agreed to a cap-and-trade policy from 1999 to 2002,
called the Ozone Transport Commission (OTC) NOx Budget Program, to reduce NOx emissions
from large stationary sources.29 Each state allocated its share of the total cap to sources within
the state.30 The states relied on EPA for support with their modeling, emissions monitoring and
allowance tracking systems.31 Reductions from the program amounted to a 54% decrease from a
summer 1990 baseline.32 Sources could bank allowances, but use of banked allowances was
limited to avoid excessive seasonal emissions.33
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The EU ETS did not have fully functional emissions registries when it began and, as a result,

it was difficult to forecast the demand or price of emissions allowances.34 As emissions reporting

and registries were established, it became clear that allowances exceeded emissions. This over

allocation, combined with the lack of banking, sent allowance prices to near-zero at the end of

the initial trial period.35 Moreover there is speculation that some market gaming occurred

because of the lack of transparency about emissions forecasts: some observers believe that

information regarding allowance allocations and emissions was leaked prior to publication and

this allowed some market participants to unjustly enrich themselves by “front running” the

market. This possibility highlights the need for prompt publication of compliance instrument

and emissions data and strict security of the information before publication.

These experiences suggest that public allowance auctions, transaction reporting requirements,

and derivative reporting requirements are critical to providing the necessary aggregate price

and quantity data. Detailed emissions registries create transparency about the current and future

demand for allowances. At the same time, disclosure of individual trade data or trade data over
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EU ETS

The European Union Emissions Trading Scheme (EU ETS) began operation in 2005.36 EU ETS
encompasses approximately 10,000 facilities representing 40% of the total greenhouse gas
emissions in the EU, making it the largest trading program to date.37 Each EU member nation
implements its own regulations to allocate, monitor and enforce carbon credits.38

In Phase I of the EU ETS (the pilot phase), member states had authority to determine the number
of allowances and the method of allocation.39 Most distributed allowances freely based on recent
historical emissions data.40 Banking was allowed without limit within each phase.41 Phase I ran
from 2005—2007 and had 5.6% more allowances than needed to cover emissions.42

A more stringent cap was set for Phase II, running from 2008—2012. The cap was set 6% lower
than comparable 2005 emissions. A Phase III trading period has been proposed for 2013—2020
with a cap 11% lower than the Phase 2 cap.43

EU ETS allowances are issued annually for a vintage year, at the end of February (either through
auction or allocation).44 Allowances are surrendered for compliance purposes each April.45 This
time frame, along with banking rules, “allows covered entities to effectively cover shortages in a
given year with allowances issued for the next year.”46

Each participating country operates its own electronic registry to track allowance ownership and
sales.47 Any interested traders can participate in the EU ETS market.48

In 2008, carbon prices declined 47%, to 16 euros / ton by December. This decline was
precipitated by the economic crisis throughout Europe and the world.49
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short time frames can allow speculators to anticipate allowance purchases by compliance

entities, driving up the price.50 CARB has adopted each of these mechanisms, as described

below, in an effort to learn lessons from past market failures.

A. Transparency through emission registries

Emission registries, as we are using that term here, report certain information about covered

entity emissions to the public. CARB has adopted stringent emission registry requirements

aimed at enhancing transparency of emissions levels and, therefore, of likely allowance demand.

These registry requirements are handled primarily through the Mandatory Reporting Regulation

(MRR),51 which is the controlling regulation for emissions reporting in the CARB trading

program. The MRR defines who must report emissions, sets forth requirements and calculation

methods for that reporting, provides for verification, and contains provisions concerning

enforcement, confidentiality and recordkeeping.

In our view, CARB has created robust registry requirements. It is likely to avoid some of the

problems caused by poor emissions data transparency experienced by the European Union’s

European Trading System (EU ETS) and some of the early volatility experienced in the SO2
and OTC NOx trading programs.52

Moreover, CARB’s mandatory reporting rule became effective several years ahead of the start

of California’s proposed trading program and is, at this point, significantly more advanced than

the EU ETS registries were when trading began there. We believe CARB’s registry provisions

are well designed to protect transparency.

B. Spot-Market Transparency through trade and price reporting requirements

Like other commodity markets, allowance spot

markets need timely information on aggregate

prices and quantities transacted. Requirements to

report publicly on all spot-market trades are one

way of providing that information. 

Other emissions trading programs have not always

done a good job with spot-market reporting and

transparency. The SO2 trading program does not

require official price reporting of spot-market

trades, but instead requires only the reporting of

transfers of allowances.53 Brokers and exchanges

have stepped in, however, to fill this information

gap. SO2 trading information, along with other
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Spot Markets

Spot markets, sometimes referred to as “cash
markets,” are public financial markets that
trade commodities or other financial
instruments for immediate delivery. In contrast,
futures markets trade in financial instruments
with future delivery dates. 

Spot markets can be organized as an
exchange. Or the market can be “over the
counter” (OTC), meaning that contracts are
made directly between two parties without an
intermediary exchange. 
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emissions trading information, is widely available. In the EU ETS as well, private participants

stepped in to provide accurate information. 

California, however, is already better placed than many other emissions trading programs on

this score. Some of the private firms that have stepped in to report on the EU ETS market

already report prices for California certified offsets and futures prices for California Emissions

Allowances. The existing network of financial firms that specialize in emissions trading will

be well-equipped to provide immediate transparency to the California carbon market and will

also reduce the transactions costs of trading, leading to a more efficient and liquid market.

Moreover, CARB’s proposed regulations require reporting not only the transfer of all allowances

and offsets (as in the SO2 and EU ETS markets) but also the reporting of prices. CARB plans

to report aggregated price and quantity transactions data. This reporting will provide market

transparency and price discovery even in the unlikely event that private firms do not provide

this service.

Lastly, CARB will issue serial numbers corresponding to each carbon allowance, which will

allow for tracking and further strengthen spot-market transparency. Tracking allowances through

use of unique serial numbers is a simple and important reporting consideration. Tracking

ownership through serial numbers can increase transparency in reported trading information.54

SCAQMD did not serialize the allowances in the RECLAIM program, which EPA noted would

have allowed “more accurate tracking.”55 Tracking also aids market players in determining

actual supply and demand volumes for allowances.56

C. Transparency through periodic price forecasting

One area in which we see an opportunity for CARB to strengthen market transparency relates

to the public availability of information about likely future market conditions and price

forecasting. We draw these lessons largely from the experience of southern California regulators

in the RECLAIM program, in which price spikes were partly due to information deficits and

asymmetries concerning likely future market conditions. 
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In its review of RECLAIM, EPA noted, “SCAQMD could provide more information on the

performance of the market, the current state of the environment, and expected economic and

market conditions.”72 Leading up to the 2000–2001 price spike in RECLAIM allowances,

regulated entities lacked sufficient market and economic information to encourage a shift to

low-emission technologies.73 The price spike was not completely unanticipated, and better

forecasting of future demand shortages could have mitigated the spike.74 But by 2000, a shift

to better emission controls would not have moderated the price spike at that time. Purchasing

and installing additional emission controls for RECLAIM facilities took, typically, 18–36

months.75
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NOx and SOx trading in RECLAIM

California SCAQMD’s RECLAIM program was the first large-scale urban regional trading program
for NOx and SOx. It aimed to reduce NOx emissions 70% from business-as-usual between 1994
to 2003. To limit downwind pollution, trading was split between two zones.57 Covered entities
had an annual compliance obligation, ending in either December or June.58 Facilities that emitted
at least four tons of NOx or SO2 annually were subject to RECLAIM; other facilities could opt-in.59

Approximately 350 facilities participate in the NOx market and 40 facilities participate in the SO x
market.60

RECLAIM did not allow for banking of allowances.

In the first year, trading was light but increased over time. From 1997—1999, NOx prices were
stable at $1500 to $3000 per ton. In 2000, prices spiked to a high of $124,000 per ton.61 Average
price for 1999 vintage allowances purchased in 2000 was $15,377 per ton, compared to $1827
per ton in 1999.62 2000 vintage allowances cost an average of $45,000 per ton if purchased in
2000, compared to $4,284 the year before.63

In 2000, a declining cap encouraged meaningful trading just as allowance demand increased from
California’s flawed electricity deregulation plan and a drought impaired hydroelectric
generation.64 An anticipated crossover occurred, where actual emissions would potentially
exceed total allocations–requiring some facilities to take emission-reducing actions. Instead, in
2001, generators emitted 1,100 tons over their total allowance holdings (exceeding allowances
by 19%65) and many failed to comply with RECLAIM.66 Burtraw & Szambelan identify this as the
only time in which an emissions cap has been breached in a trading program.67 In response,
SCAQMD made significant changes to the program.

RECLAIM is often viewed as illustrative of some of the dangers of an ill-designed market trading
program.68 A primary criticism of RECLAIM was its inflexibility: “[RECLAIM] was unable to react to
certain political and economic externalities that may have driven the price of credits to a point
where it became difficult for polluters to trade credits.”69 Another criticism was its lack of actual
emission reductions. An EPA study on RECLAIM observed that “the program has produced far
less emission reductions than either were projected for the program or could have been
expected from the subsumed CAC [command-and-control] system.”70 And the compliance rate
from 1994 through 2000 varied between a low of 85% (in 1996) to 96% (in 1997).71
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Large companies tend to consider the price of allowances when determining what control

technology to install.76 This requires predictions of future allowance prices, but in RECLAIM,

uncertainty in this prediction made compliance difficult.77 In addition, some critiqued facility

managers for focusing too narrowly on short-term costs to the detriment of long-range

planning.78

Smaller companies are usually more concerned with market share, not environmental

compliance, in their long-range planning.79 With fewer resources, smaller companies tend to

forecast only a few years in advance.80 Thus, smaller companies are more likely to purchase

credits closer to their compliance deadlines and be less sensitive to forecasts of allowance price

increases. 

We believe that CARB could play an important role in alleviating these information gaps and

thereby encouraging regulated entities to behave in ways that maximize market function as well

as their own best interests. All regulated entities should have equal, frequent access to robust,
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long-range price forecasts, and to periodic reports comparing the costs of different control

technologies with each other and with the expected cost of allowances.81

Recommendation I-1: Publish periodic allowance price forecasts and comparisons of

emission control technologies for different industry sectors.

D. Auctions as price discovery mechanisms

The auctioning of allowances allows firms to judge the worth of allowances. Especially in the

beginning of an emissions market, no firm can be sure of the correct value of an allowance.

This value depends on the incremental cost to firms of reducing emissions, which is likely not

known to the firms themselves until they weigh the price of allowances against their options to

reduce emissions. An auction gives firms a chance to see the value others put on allowances

and to form an idea of about how much a ton of emissions will cost them. Economists refer to

this process as price discovery. The broader the participation in the auction, the better the price

discovery. This price discovery process in the auction ends with an aggregate price and quantity

of allowances auctioned. For market efficiency and fairness, this information, along with some

information on the distribution of allowance purchases, should be widely available. 

CARB proposes regular auctions (described further in the accompanying text box) and plans

to release the following information following each auction: (A) names of bidders; (B)

settlement price; and (C) “aggregated or distributional information on purchases.”82 Summary

auction results83 will be published on CARB’s website after the auction is certified by CARB.84

All of this should, in our view, serve the price-discovery function well.

CARB has also designed its auction pricing structure to avoid some of the problems of the SO2
trading market. In that market, EPA withholds a small percentage of allowances (2.7%) and the

Chicago Board of Trade (CBOT) auctions these allowances annually.85 The SO2 auction is

price-discriminating, meaning that each winning bidder pays the price of his bid.86 In addition,

there is no minimum price for the auction sales.87 The combination of these two rules has meant

that bidders strategically bid very low.88 The GAO has thus recommended a shift to single-price

auctions, in which each winning bidder pays the lowest winning bid price, rather than its own

bid price. Single-price auctions are expected to reduce market uncertainty and raise auction

prices.89

In keeping with the GAO’s recommendation, CARB proposes single-price auctions and also

plans to incorporate a price floor.90 These measures should reduce the low-bid problem seen in

the SO2 auctions. 
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Derivatives are important to the smooth functioning of allowance markets. Derivatives allow

investors to transfer risk. But sometimes traders can manipulate these markets to the detriment

of market efficiency. 
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CARB trading: Auctions

Auctions will be held on August 15 and November 14, 2012, and then quarterly thereafter.91 Each
quarterly auction will offer ¼ of the available current year allowances and ¼ of allowances set
aside from the vintage year 3 years in advance.92 Consigned allowances93 and confiscated
allowances94 will also be offered from sale. Auctions are single-price, sealed bid in multiples of
1000 allowances.95 Each auction has a $10 reserve price, adjusted by 5% plus inflation (CPI) each
subsequent year.96

Unsold current vintage year allowances are moved to the Reserve.97 Future vintage year
allowances will be offered again for sale at the next auction.98 This acts to reinforce the price
floor, by making current vintage year allowances scarcer for subsequent auctions in the event of a
low market clearing price.

Derivatives and Futures

Derivatives are financial instruments whose value is based on the price of an underlying commodity or other
financial instruments. For example, futures are promises to deliver a commodity (such as an allowance or a
barrel of oil) at an agreed time in the future, so the value of the future is based on the estimate of the
commodity’s value in the future. Derivatives can take many different forms.99

A forward contract is an agreement to purchase a specified number of an item at a specific future date.
Price may be agreed upon in advance or at delivery.

A futures contract is a standardized forward contract that can be traded on exchanges, and defines a price
at the initiation of the contract.

An option gives the buyer the right, but not the obligation, to either buy or sell an item at a specific price
within a specific time period.

The Commodities Futures Trading Commission (CFTC) has jurisdiction over domestic futures and options
exchanges. CFTC regulates clearing organizations and brokers for these exchanges.

E. Transparency in the Derivatives Markets
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Those who know they will need allowances in the future can use derivatives to limit the risk

that prices will rise. “The risk management potential may be especially important in the early

years of a cap-and-trade system as capped entities adjust to the risk and volatility in the new

carbon market.”100 Of course, in order to offload the price risk, market participants will have to

find someone willing to take the other side of the trade so derivatives do not reduce overall

risk, they only reallocate it in economically useful ways. 

Using derivatives to reduce individual risk will be crucial to the carbon trading strategy of many

large emitters. Power generators, for example, will need complex hedging strategies to cope

with shocks that affect both electricity and carbon allowance prices.101 Nascent markets, such

as California’s cap-and-trade program, may see a majority of trading occur in derivatives until

more allowances enter circulation because derivatives are based on promises of future delivery,

and thus are not bound by the current volume of allowances in the marketplace.102 In EU ETS

trading, most of the trading occurs in the derivatives market (particularly futures and, to a much

lesser extent, options).103

Derivatives markets regularly fall victim to market manipulation and this type of manipulation

can reduce market confidence and efficiency.104 Derivatives manipulation in commodities such

as soybeans or oil typically uses the difficulty of physically delivering the commodity to obtain

higher than market prices from the traders who are obligated to deliver the commodity. Carbon

derivatives markets are more difficult to manipulate because there are no physical delivery costs

and market manipulation has not been a significant problem in emissions markets derivatives

to our knowledge. However, manipulation can still occur in similar markets, such as the

Treasury bills market, so it is prudent to build in safeguards against derivatives market

manipulation.105

Transparency and speculative limits are measures designed to restrict manipulation in

derivatives markets. (A speculative limit prohibits a trader from owning more than a set number

of a specific type of derivatives contracts.) The Commodity Futures Trading Commission

(CFTC) exercises regulatory authority over derivatives trading for emissions markets.106 Under

the Dodd-Frank Act, all derivative transactions are reported to the CFTC and the CFTC monitors

derivatives markets for any evidence of market manipulation. In addition, the CFTC requires

that any derivatives traded on exchanges are “not readily susceptible to manipulation.” 107

Finally, the CFTC requires that any exchange-traded derivatives (such as futures) be subject to

speculative limits by the exchange itself. 

The Dodd-Frank Act provides for considerable more transparency than was previously the case.

Derivatives are in some cases traded in exchanges with standardized contracts. These exchange-

traded derivatives were always subject to CFTC regulation. However, bilateral contracts known

as over-the-counter (OTC) derivatives were largely exempt from CFTC regulation. As of July

2011, OTC derivatives will be subject to reporting and trading requirements.108
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As derivatives market manipulation has not been a reported problem in the SO2 or EU ETS

markets, this does not seem like a likely arena for manipulation of allowance markets. The new

approach in the Dodd-Frank Act provides for more transparency and market-power regulation

than previously and should decrease the risk of derivative market manipulation even further.

Because the CFTC has regulatory authority over the derivatives market, however, CARB’s role

will be limited. It would be useful for CARB and the CFTC to formalize a relationship in order

to foster strong communication and information sharing.
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As we have described above, transparency is crucial to a well-functioning emissions market.

The other critical element to assure efficient market functioning and prevent manipulation is

liquidity: sufficient volume so that a single or small group of buyers or sellers cannot move the

price. Liquid, or “thick,” markets with a large amount of buying and selling are critical to

limiting price volatility and allowing buyers and sellers recourse to spot markets at any time.

Without thick markets, transparency cannot ensure a well-functioning market because traders

cannot be sure of their ability to buy or sell in a given price range or at a given time. Prices are

often volatile and large orders can substantially move prices in thin markets. For the same

reason, thin markets are also more vulnerable to market manipulation. 

History shows that concerns about thin markets and price volatility are well-founded. The SO2
market experienced price volatility at the onset of both its phases.109 In addition, trading ramped

up over the first few years of the program, suggesting that firms underwent a learning process.110

The RECLAIM market experienced significant price volatility resulting from at least a few

causes, including: increased demand for power generation in the summer of 2000; the crossover

point around 2000 at which available allowances fell below actual emissions; and delay in

installation of emission controls by participants in the program.111

In light of these experiences, California should seek to ensure as liquid a market as it can, at

every market stage. Probably the single most effective mechanism to ensure market liquidity is

to make the number of buyers and sellers in the market sufficiently large so that no single entity

can dominate trading. Liquidity requires both buyers and sellers, and therefore sufficient

heterogeneity of market participants so that some are interested in buying when others are

interested in selling. Therefore, it is important that emissions trading programs involve a variety

of market participants (not just emitters, but financial firms, firms interested in using allowances

to hedge related markets, etc.). 

In addition to large market size, market design elements such as auctions, banking, allowance

reserves and offsets are key to establishing liquid markets. Although these design elements are

often presented as cost-containment features, they control costs by increasing supply, and

therefore liquidity, when prices are high. This increase in supply not only reduces prices (relative

to not having the additional supply) but likely results in a market with more trading, more

participants, and therefore greater efficiency and fairness. Without mechanisms to moderate

price volatility, market participants may be prone to be risk averse and not trade their

allowances, resulting in thin markets that are more vulnerable to manipulation. The availability

of additional supply when prices are high should allay the fears of being caught short in a market

with skyrocketing prices and induce more market participation. These market functioning

advantages should be weighed against the disadvantage that providing extra allowances may

increase emissions.
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The other key element for increasing liquidity is to decrease the barriers and transaction costs

of trading. SO2 allowance trading grew quickly over the first few years of the market due to

lack of such a trading barrier.112 In contrast, the Clean Air Act offset program had high costs

and paperwork barriers and consequently never developed a strong market.113 This line of

research emphasizes that measures to inhibit market manipulation will be counterproductive if

there are too many burdens and uncertainties to trading. CARB does not require pre-approval

of trades (beyond enforcing holding limits) nor does it have other significant barriers to trading.

The CARB trading regulations do have, however, a provision that allows CARB to cancel trades

after the fact. As we discuss further in Part V.B, this provision should be used carefully so as

not to introduce uncertainty into trading. 

As with its efforts to promote transparency, we believe CARB has adopted several important

mechanisms to ensure that its markets are sufficiently liquid to limit gaming and increase

efficiency. These include broad market participation rules; regular public auctions; unlimited

banking; holding limits; provisions for offsets; and the creation of an allowance reserve. CARB

again appears to have learned from the sometimes negative experiences of other markets that

have failed to adopt such mechanisms and, as a result, should minimize problems that arise

from an insufficiently liquid market. Each of these mechanisms is discussed below.

A. Market size 

Markets are more efficient and liquid with a greater number and diversity of participants. The

more participants there are, the more difficult it is for one or a small group of participants to

gain sufficient market power to manipulate prices. A greater heterogeneity of participants

increases the likelihood that buyers can find sellers and vice versa.

The CARB trading program has a moderate number of covered facilities, about 350 businesses

encompassing 600 facilities.114 This number compares favorably to the approximately 400

facilities that were initially in the SO2 trading program115 and is more than the 350 facilities

that participated in the NOx portion of the RECLAIM program.116 But it is less than the

approximately 1200 facilities currently in the SO2 trading program.117 The EU ETS program is

much larger at more than 12,000 facilities.118 The number of participants in CARB trading,

however, will be larger than the number of covered facilities because financial firms, brokers,

and others will be allowed to trade allowances. 

The number of participants in the CARB trading program is of the same magnitude as the initial

SO2 trading program. The diversity of participants, however, may not measure up to the SO2
trading program. The facilities in the SO2 trading program were spread across the entire

Northeast and Midwest United States. The participants in the CARB trading program are

currently all in California.
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In the SO2 trading program, facilities are spread across regions. As a result, economic growth

and hence demand for allowances do not always move in lockstep. Economic growth might be

quite high in some states and lower in others. Also, because different locations have access to

different fuels, fuel price movements will not be identical across facilities. This diversity helps

to ameliorate price spikes in the cost of SO2 allowances. Similarly, the EU ETS has broad

geographic coverage and a diversity of facilities that makes it unlikely for all sectors to

experience demand increases or declines at the same time.119

The facilities in the CARB trading program, by virtue of all being in the same state, will all

likely experience similar economic conditions. The utility industry, which is a large portion of

the allowance market, will tend to experience simultaneous increases or decreases in allowance

demand. For instance, shifts due to weather or prices of fuels, such as natural gas, will have

similar effects on utilities throughout California. Admittedly, the CARB trading program will

benefit from the geographic diversity of the state. The moderate number of facilities in the

CARB trading program and the overall homogeneity in demand could, however, lead to

situations where allowance demand rises or falls simultaneously across many of the covered

sectors. These coordinated shifts in demand may lead to excessive volatility. 

We believe that these price volatility problems are most likely to surface with utility industry

allowance demand. We address the issue of industry allowance demand in greater detail in Part

III below. In the subsections below, we address many of the elements that CARB has put in

place to dampen price volatility. In the end, however, the most straightforward solution to this

issue of a homogenous and somewhat small number of facilities in the trading program is to

proceed as quickly as possible to integrate the CARB trading program with other regions in the

Western Climate Initiative (WCI) and beyond. We understand that CARB is doing so to the

extent that other WCI participants are committed to a cap-and-trade approach. The greater the

diversity of facilities and geographic areas, the more efficiently the market will function. Until

WCI integration occurs, however, CARB has taken significant and important steps to maximize

liquidity in its own markets.

B. Promoting liquidity through auctions 

In addition to their price-discovery functions discussed above, allowance auctions serve to limit

market power. Without them, it would be possible for some market participants to amass large

holdings of allowances and use that market power to manipulate prices or to exclude new

entrants from product markets that require allowances. However, with an auction, a certain

portion of allowances is available to any market participant, and incumbents cannot use blatant

exclusion as a market-power strategy. Auctions also limit the ability to corner the allowance

markets, because market participants can simply wait for the next auction rather than pay a

spot-market price they judge is affected by market manipulation, provided there are multiple

auctions during a compliance period. All of this aids liquidity.
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Allowance auctions can also, however, provide new opportunities for gaming. In some cases,

participants can manipulate auctions to lower prices. For instance, a group of buyers could

collude to buy allowances at an artificially low price. 120 Any low-bid collusion is not likely to

have significant effects in a large emissions market, however, because other market participants

will observe an artificially low price and bid at the next auction.

CARB has adopted quarterly allowance auctions, open to a broad set of participants. Besides

auctioning current and future-year vintages each quarter, CARB will also require Investor

Owned Utilities (IOUs), which receive free

allowances allocated directly from CARB outside

the auction system, to place all of their allocated

allowances into the auction. Requiring IOUs to

essentially consign their allowances to auction will

essentially convert those free allowances into

market value and serve to thicken the auction

supply. The IOUs will receive payments for the

allowances they must auction but will, of course,

then need to purchase any allowances they need

(if any) for compliance purposes.121

CARB has also established purchase limits to

prevent any one entity from controlling the auction

price. The limits apply only for auctions in 2012

through 2014.130 In any one auction, Covered and

Opt-in Covered Entities may purchase no more

than 10% of the current vintage year allowances

or 25% of the future vintages available; all other

participants may purchase up to 4%.131

In our view, CARB’s auction design is strong. The

fact that its auctions will occur quarterly, as

opposed to annually as in the SO2 program, will

provide better periodic liquidity and price

discovery. In addition, the frequent auctions will

help to prevent market manipulation in the spot

market because emitters needing allowances could

simply buy in the auction market instead. 

We are particularly in favor of the provision that CARB has proposed to require the Investor

Owned Utilities to sell all allowances (which they receive for free) through the quarterly

auctions, returning the proceeds to the IOUs. This will achieve the purposes of the free
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CARB trading: Participants

To participate in the trading program, an entity
must register with CARB. All participants are
classified as Covered Entities,122 Opt-In
Covered Entities,123 Voluntarily Associated
Entities124 or Other Registered
Participants.125Covered Entities are certain
entities/operators with regulated GHG
emissions, as listed in section 95811. An Opt-In
Covered Entity has GHG emissions that do not
meet the thresholds specified in section 95812
but nevertheless chooses to “voluntarily elect
to participate.”126 Note that, technically, Opt-In
Covered Entities are also Covered Entities.

Opt-in Covered Entities are treated as
equivalent to Covered Entities for their span of
participation in the program, and are explicitly
subject to “all reporting, verification,
enforcement, and compliance obligations that
apply to covered entities.”127 This statement
mainly serves to subject Opt-in entities to
compliance requirements, discussed later.

Voluntarily Associated Entities fall into one of
three categories: (1) non-Covered Entities that
voluntarily choose to hold allowances; (2) offset
projects; and (3) a derivatives clearing
organization.128 Other Registered Participants
are, generally, verifiers.129
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allowance distribution while also moving more allowances through the auction and spot

markets. It will ensure that a large proportion of allowances will be auctioned and establishes

a thicker market than in even the SO2 program did. IOUs will need to be active as buyers in

both the auction and spot markets. 

There is one area, however, in which we believe CARB could strengthen its auction design.

We do not believe that the CARB regulation requiring the auction of freely allocated allowances

goes far enough. Instead, by requiring these sales only of Investor Owned Utilities, the

regulations may end up decreasing the efficiency of allowance trading, generating market

instability, and increasing the possibility of market manipulation. Instead, we believe the

requirement should be expanded to encompass Publicly Owned Utilities (POUs), as well. In

2008, electricity generation made up 25% of the emissions that would be capped in 2015,132

and CARB intends to dedicate approximately 90% of that amount in allowances given to the

electrical distribution industry.133 The allocation to POUs will make up a large part of those

allowances.134

We see at least two problems with excluding POUs from the requirement that they return their

allowances for auction. First, the exclusion may remove the incentive the POUs may otherwise

have to make early emissions reductions and thereby increase allowance price volatility in later

years. Experience with the RECLAIM program suggests that unless firms are directly

confronted with an immediate price for emissions, they will be reluctant to incur current

mitigation costs. This may be particularly true of POUs, which have a complex set of

responsibilities to ratepayers and the general public. If POUs have free allowances and are not

required to return their allowances for auction, they will not face an immediate price for their

emissions. It is certainly true that some firms may be able to correctly anticipate the trajectory

of allowance prices and plan emissions reductions with foresight, and we acknowledge that

POU allocation amounts will reflect some level of short-term emissions reductions. However,

the RECLAIM experience suggests that some firms may act shortsightedly and fail to undertake

needed investments if, in the early years, they can rely on free allowances to fulfill compliance

obligations. 

The consequences could be instability and price volatility in the latter compliance periods if

many firms have not taken steps to reduce emissions, and therefore find themselves needing to

purchase allowances. This would result in an unstable market that is vulnerable to manipulation.

While the APCR, banking, and offsets will cushion a certain amount of lack of foresight, it is

safer to design the market to give all possible encouragement to participants to consider

emissions reductions from the beginning.135

The second main problem created by the exclusion of POUs is that it directly harms market

liquidity from the outset. The incentives created by CARB’s proposal for POUs may place a

large proportion of allowances out of market circulation. POUs are required to either place their
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freely allocated allowances in their compliance account or put them up for sale at the quarterly

auctions, and receive the proceeds. Allowances placed into compliance accounts cannot be

traded, but must instead be used only to fulfill the emitter’s own compliance obligations.136 If

a POU places allowances in its compliance account, it is assured of covering its compliance

needs but it also forgoes the benefits if its emissions reduction costs are less than the market

allowance price. If it sells allowances through the auction, the POU could gain if the price it

eventually buys allowances for is lower than it receives at auction—but stands to lose if the

price is greater than it receives at auction. Asking a POU to decide how much of its allocation

it will auction is like asking it to decide how large a bet it wants to make on the allowance price.

Risk-averse emitters, especially utilities, may tend to play it safe by placing most allowances

into their compliance account. Though we cannot predict exactly how utilities or others would

make these decisions, the current rules seem to place a very heavy burden on the price- and

cost-forecasting abilities of the emitters, a burden we believe they may not execute well.

The difficulty with the choice given to the POUs is that, once allowances are in the compliance

account, firms have little or no immediate incentive not to emit up to that amount. The more

allowances are locked away in the compliance account, the less short-term incentive emitters

will have to find low-cost emissions reduction solutions. Decision makers with good forecasting

and a long-term viewpoint will realize that current emissions reductions will allow them to save

allowances and, eventually, save money. The experience of RECLAIM, however, shows that it

is best not to base market design on the assumption that decision makers will behave with such

foresight.

Instead, we recommend that all allowances freely distributed to the POUs be placed at auction

and the proceeds distributed back to the POUs. This would guarantee a large and diverse pool

of allowances, sellers, and buyers. Traders that believe prices will increase would be able to

bid on a large number of allowances, bank them, and produce a more stable price trajectory.

All emitters would need to make decisions based on market prices and as a result the market

would likely be more stable.

We understand the reasoning behind the initial decision to require auctioning of distributed

allowances by IOUs and not POUs. The POUs often own their power generation and have direct

compliance obligations. IOUs generally are distribution entities that have few direct compliance

obligations (instead, the facilities from which they buy power are generally responsible for

covering emissions with allowances). The allowance distributions to IOUs are more of a pass-

through that recognizes they are the best placed entities to return allowance value to consumers,

for example through rebates or energy-efficiency incentives. Given that POUs are likely to have

compliance obligations because they are power generators, the rationale is that they should be

able to put allowances into compliance accounts rather than auctioning them.
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We do not believe, however, that these reasons outweigh the market development logic of

requiring all freely distributed allowances to be auctioned. Though the example of SO2 trading

suggests that auctioning a small fraction of allowances is enough for price discovery and thick

markets, we are reluctant to place too great a weight on one case. It is better to push for the

most efficient and liquid market and produce the most stable possible market than it is to trust

that the fortuitous circumstances of the SO2 market will repeat themselves. This is amplified

by the initial moderate number of businesses covered by the CARB trading program. (See the

discussion on market size in Part II.A above.) The number of covered businesses—less than

desired from a liquidity standpoint—could potentially pose a problem of too few market

participants so it is important to put all emitters into the market. Moreover, requiring POUs

return their allowances to auction has the added benefit of encouraging POUs to reduce

emissions immediately, while allowances are low, which will in the long run keep POU

compliance costs lower.

Recommendation II-1: Expand to all utilities the requirement that they sell their freely

allocated allowances at auction.

C. Reducing volatility by banking allowances

Banking is a well-established trading mechanism that allows participants to save allowances

from one period for use in future periods. Regulated emitters can use banking to hedge the risk

of future price increases. With banking, market participants have an incentive to reserve a buffer

of allowances that can either be saved for future use or tapped to satisfy current compliance

needs if prices increase sufficiently. Thus, provisions allowing for banking help to provide the

liquidity that safeguards against price volatility and market manipulation.

Banking of allowances has been a component of the major emissions trading programs including

SO2, the EU ETS after Phase 1, and RGGI.137 Its use in these programs is generally seen to

have been quite helpful. In the SO2 emissions trading program, for example, emitters over-

complied in early years and took advantage of their banked allowances to fill compliance

obligations in later years. This resulted in lower actual emissions than originally anticipated in

the beginning of the program—25% below 1990 levels in 1995138—with a gradual leveling off

as facilities drew from their banked allowances.139 Banking, however, can prevent price collapse

in an overallocation scenario, by “provid[ing] present value to allowances that would otherwise

have little or no present value, as participants hold them or buy them with the expectation that

they will be worth more in the future.”140 In the early years of SO2 trading, banking removed

allowance supply and thereby increased prices relative to what would have occurred without

banking. This increased price, in turn, provided an ample incentive to emitters to reduce

emissions early. 
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RGGI

The first mandatory, market-based GHG program in the United States, the Regional Greenhouse
Gas Initiative (RGGI) covers eastern states and some Canadian provinces (as observers).141 RGGI
began with two auctions in late 2008. The first compliance period began on January 1, 2009.142

The cap declines by 10% between 2009 and 2018.143

Demand at the first auction was approximately 4 times the supply, and all 12.6 million available
credits were sold.144 Participating states invest their share of auction proceeds in energy efficiency
and renewable energy technology.145 Auctions are held quarterly.146

Offsets can be used by covered entities for 3.3% of their compliance obligation.147

RGGI uses an allowance tracking system (COATS) and employs an independent market monitor
to oversee auctions and market trading activity.148 Any findings of uncompetitive activity or other
misconduct is reported back to RGGI for further action by state or federal regulators.149

The Chicago Climate Exchange and the Chicago Climate Futures Exchange handle allowance and
futures trading, respectively.150

SO2 Trading Program Emissions and Banking345
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By contrast, RECLAIM did not allow long-term banking of allowances. In part, this was

because SCAQMD anticipated that the cap was not very stringent in the early years of the

program.151 Partly because of the limited banking,152 prices were low in the early years of the

program and provided relatively little incentive for emissions reduction.153 Surplus credits held

at the end of the facility’s compliance year became valueless under RECLAIM, while penalties

for insufficient credits can be severe.154 This structure, along with a lack of substitutes for these

allowances in the short term, contributed to, in some instances, dramatic price shifts as demand

changed.155 After a 10-fold price increase in allowances in 2000, the program was reorganized

to remove some power generation from the program.156 Banking would likely have decreased

the price volatility experienced in RECLAIM157 and also increased the market liquidity that is

the best defense against market manipulation.

CARB has proposed unlimited banking of its allowances. Any allowance can be saved and used

in later years. We believe this is the right decision and will help establish liquid markets, with

little environmental downside. CARB’s emissions cap starts near the Business-As-Usual (BAU)

baseline and then decreases over time. Emitters will have a strong incentive to reduce emissions

below the cap in the early years of the program and save those allowances for the later years of

the program when the cap will be lower and emissions reductions costs higher. This collective

incentive to save allowances will result in a large pool of banked allowances158 that banked

allowance owners might be willing to sell in the current period if current allowance prices are

driven sufficiently high. This, in turn, will help to thwart attempts to manipulate prices. In the

event of sharply rising prices, owners of banked allowances could sell allowances; in the event

of falling prices, participants could bank allowances. Either way, manipulation would not likely

be able to alter prices substantially. Thus we support the banking provisions CARB has

proposed.
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D. Using holding limits to promote liquidity

Many financial markets use holding limits to assure that participants are not able to manipulate

markets. Holding limits typically prescribe a maximum ownership that no market participant

can exceed. They are usually expressed as a percentage of the overall market size. 

The aim of holding limits is to decrease both the ability and incentive to exercise market power.

Because even the fear of market manipulation can decrease liquidity, holding limits can improve

markets even if traders who desire large holdings have no intent to manipulate. Holding limits

are a direct check on market power because, if they are set correctly, no one trader has enough

allowances to directly manipulate the market.

Holding limits do not appear to have been a critical element of market oversight in other

emissions trading programs. The SO2 trading program, for example, does not contain any

holding limits, and no market manipulation has ever been reported in that program. Overall
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CARB trading: Holding Limits

All Covered, Opt-in Covered or Voluntarily Associated Entities must comply with the holding
limit,164 which limits the total number of allowances that any one entity or association can hold. 

There are, in fact, two holding limits: (1) current compliance period holding limit and (2) future
compliance period holding limit. 

(1) includes all allowances that could be used for compliance in the current period, which includes
banked and current vintage allowances and allowances without a vintage year (i.e., allowances
from the Reserve). This holding limit is approximately 2.5% of the allowances issued for the
current budget year.165

(2) is advance allowances purchased at auction. This holding limit is approximately 2.5% of the
“allowances issued for the future compliance period.”166

Allowances placed in an entity’s Compliance Account are exempt from the holding limit, up to
the following amounts:167

Compliance year 1: Exemption totaling the most recent annual emissions report set on January 1.

Compliance for future compliance years: Exemption increased on October 1 by emissions from
prior year. 

At the end of each compliance period, the exemption is reduced by the total compliance
obligation on December 31 of the following year.168 In effect, the holding limit allows covered
entities to acquire sufficient allowances over time to meet their emissions obligation but
preventing them from excessive control of allowances in the market. 
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holdings limits do not exist within the EU ETS either,159 although one of the most popular spot

trading exchanges in that program, the European Climate Exchange (ECX), is regulated under

U.K. laws and uses flexible holding limits to limit participants’ ability to manipulate markets.160

CARB has proposed a holding limit for all allowances set at 10% of the first 25,000,000

allowances, plus 2.5% of any additional allowances. The holdings limit provisions pose direct

barriers to traders’ obtaining market power while still allowing traders to accumulate substantial

positions. They are aimed at assuring that no one trader has leverage over any auction or over

the spot market. These requirements are girded by the related enforcement provision requiring

registered entities to disclose all direct or indirect corporate associations with other registered

entities, and by the disclosure of beneficial holdings.161 These required disclosures are meant

to be a first defense against allowing an entity or group of entities to corner the trading market. 

We agree with CARB that holding limits are generally a good idea in this context. Market

manipulation that has occurred in other markets162 cannot be ruled out, and holding limits appear

to be a good solution to market-power based manipulation. The tradeoff, however, is that

holding limits could reduce the liquidity of the market.163 In a nascent market, there may be

only a few parties interested in supplying liquidity by buying and selling, and holding limits

could hinder that trading activity. 

The proper holding limit level is determined by these tradeoffs between liquidity concerns and

market-power issues. Setting a holding limit is difficult in a new market because it depends

substantially on the “float,” or the number of allowances readily available for sale in that market.

If there is little trading, then even a small proportion of the issued allowances, perhaps below

the current holding limit, could be enough to exert or threaten market power. CARB has made

the reasonable decision to base its holding limit on that of similar markets. Once the market is

functioning, though, CARB should be aggressive about analyzing empirical data on float to

reconsider its holding limit. 

Recommendation II-2: CARB should require the market monitor to review the holding

limits annually and report whether they should be changed.

E. Establishing well-functioning liquid markets with offsets

Offsets are another mechanism used to establish well-functioning, liquid markets. Within

emissions trading programs, offset credits are granted for certain verified reductions in

emissions that are achieved outside of a program’s regulated entities. Offset credits can then be

purchased by a regulated entity and used to satisfy that entity’s own compliance obligations. In

essence, offsets allow program participants to pay for (cheaper) reductions elsewhere rather

than incur reductions within program boundaries. 
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CARB has proposed allowing for offsets in its trading program, but limiting their use to 8% of

any emitter’s compliance obligation.169 Three types of offsets, certified under any of three

approved protocols, will be initially eligible. CARB will oversee an offset certification process

aimed at ensuring that California offsets represent real emissions reductions. 

As noted at the outset of this paper, other carbon markets have experienced problems with offset

quality and it is understandably a concern that offsets be verifiable, additional, and long term.

Because we do not examine CARB’s offset verification protocol, which has been subject to

extensive analysis elsewhere, we express no overall opinion on the role of offsets within

CARB’s program. We do, however, address the extent to which offsets can improve market

liquidity, and we conclude that offsets may play an important role in thwarting market

manipulation, by supplying liquidity at critical compliance points. 

Offsets, like banking, provide an additional way for emitters to meet compliance obligations

and therefore add flexibility to the system. Offsets will reduce price volatility and, by doing so,

make the market more attractive to risk-averse emitters. For instance, consider a scenario in

which less hydropower is available than usual one spring, increasing the demand for fossil fuel

combustion and, therefore, the demand for allowances to cover emissions from that combustion.

Without offsets in California’s proposed emissions trading system, allowance prices in this

scenario would have to increase in proportion with the increased power production, until high

prices caused sufficient demand destruction in other areas, such as decreased retail electricity

demand, to re-balance the system. Offsets help ease pressure in such circumstances because

unexpectedly high demand for compliance instruments could be partially satisfied by a greater

quantity of offsets (assuming a relatively responsive supply of offsets to price changes).

Allowance prices will still rise in this scenario, but by less than they would without offsets. 

Offsets may play an especially useful role in the sensitive periods right before compliance

deadlines, when finding the correct vintage allowances for surrender may become difficult.

Under CARB’s proposal, covered entities do not submit their final emissions reports until well

into the year following the end of a compliance period.170 And they need not surrender

allowances to cover their verified emissions until November 1st of the year following the close

of a compliance period.171 Yet only allowances of the vintage of the emissions year or earlier

may be used to cover compliance obligations. (For example, to cover 2014 emissions, only

allowances of the 2013 or 2014 vintages may be used. But those allowances will not come due

until well into 2015, at which point it may be difficult for firms to locate allowances of the

2013 or 2014 vintage.) Alternatively, covered entities can turn to offsets to cover 8% of their

compliance obligation, or to the Reserve, whose allowances do not have a vintage. 

This period between emissions reporting and the compliance deadline in the year following a

compliance period could have relatively thin markets in the allowances that are valid for that
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deadline. Most emitters are likely to acquire the allowances they need for compliance long

before the November 1st deadline and be unwilling to sell needed allowances at even very high

prices because of the high noncompliance penalties. Utilities, especially, are likely to be risk

averse and obtain the allowances they need quite early as they have little short-term control

over their emissions.

These factors mean that it is possible that much of the compliance instrument supply could be

locked up in the months before the compliance deadline. Banked allowances and the APCR

should in most cases supply liquidity in the period. However, sustained unexpected allowance

demand could exhaust these sources. Also, the number of banked allowances is expected to be

lower at the end of the third compliance period (2018–2020) unless CARB extends the program

beyond 2020 at a sufficiently early date. The scheduled end of the program in 2020 may push

the value of banked allowances to zero. In addition, the stricter cap and rising allowance prices

will make it less economic to bank allowances. In these circumstances, offsets would supply

important liquidity in spot markets in the period right before the compliance deadline because

high enough prices would move offsets from other carbon markets into the California market. 

Offsets are thus an important source of flexible supply in the program. Offsets can serve to

provide liquidity and to cushion the market against price spikes. Our view is that the

combination of the APCR, banking, the long compliance period, and slow economic growth

are likely to provide ample cushion, even without offsets. But offset availability could become

critical to market liquidity if a number of factors combined to increase demand significantly. 

For this reason, we do have a concern about the effect of one of CARB’s offset verification

provisions on market liquidity. From a liquidity perspective, it would be beneficial for offsets

to be able to grow to the 8% limit if prices increase, but flaws in the current CARB regulation

may prevent that. CARB oversees an offset certification process designed to ensure that

California offsets represent real emissions reductions. After certification, CARB can cancel any

offset for up to 8 years for any material misstatements in the certification documents.172 If an

offset is canceled, the current owner of the offset is responsible for finding other compliance

instruments to satisfy its compliance obligation. 

This offset invalidation provision could significantly hinder the role offsets play in promoting

market liquidity. As discussed earlier, markets may be tight before the November 1st compliance

deadline following a compliance period. Any holder of an offset risks having to replace that

offset with an allowance of the correct vintage in a period when markets may be expensive and

thin. Offset buyers are not likely to have any ability to discern if any given offset had material

misstatements and, if they are willing to buy offsets at all, will demand a discount. 

Offset suppliers are likely to see low prices because of this discount. Because relatively few

types of offsets are approved, there are likely not large sources of low-cost offset supply. The
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implication is that, under current regulations, offsets will be a smaller part of the compliance

instrument portfolio than contemplated in CARB’s Updated Economic Analysis.173 This will

result in (1) higher allowance prices than would obtain without the invalidation rule; and (2)

less flexibility, and therefore less liquidity, in the allowance market given a smaller supply of

compliance instruments.

It is likely that in the long term, markets would find a way to handle the information asymmetry

problem posed by offsets. Insurance could be issued on offsets, or alternatively, prices for offsets

could adjust to reflect the market’s judgment on the offset quality. However, these solutions

may not emerge in the first few years of the market. The difficulty is that many offset projects

require years of investment before offsets can be sold. Investors will be hesitant to undertake

the cost and risk if the initial regulations seem likely to result in low demand and price for

offsets.

A low supply of offsets could pose risks to market efficiency and fairness, as explained earlier.

If offset supply is low, then not only would allowance prices be higher, but it is more likely

that markets would be thin in this crucial period and vulnerable to manipulation.

A possible solution to the problem that would maintain the overall integrity of the cap is to

require offset issuers to set aside a certain proportion of their offsets as part of a pool that would

replace any offsets found to have material misstatements. This would be similar to CARB’s

proposed Forest Buffer Account, which will contain a reserve of forestry offsets that can replace

forestry offsets found to be invalid.174 The International Emissions Trading Association

examined records in the Clean Development Mechanism offsets used for the EU ETS and found

that less than 1.5% were rejected.175 Offset issuers could place some higher proportion of offsets

in an offset pool for a given term. These offsets could then be used to replace any offsets that

were found to be invalid later. After a set number of years in the pool, an offset could be sold

and the proceeds returned to the offset supplier.

This pool system does introduce additional administrative complexity and cost. However, with

the uncertainty over demand and price in the latter stages of the market it may be worth this

cost to ensure that offset are available if needed. The pool could be phased out later as the

market matures.

Recommendation II-3: CARB should create an alternative mechanism for dealing with

the problem of offsets discovered to be invalid, perhaps one based on a compliance pool.

F. Liquidity benefits of the three-year compliance period

CARB’s proposed regulations include a three-year compliance period. The compliance period

works as follows: after each of the first two years, emitters must surrender allowances sufficient
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to cover 30 % of their prior year emissions. At the end of the three-year period, and by no later

than November 1 of the following year, emitters must “true up” their obligation by surrendering

the remaining allowances due, sufficient to cover 100 % of emissions over the three years. 

RGGI also has similar three-year compliance periods.176 RECLAIM, in contrast, had annual

compliance periods, staggered such that some facilities complied in December and some in

June. Environmental stakeholders in RECLAIM objected that this two-cycle compliance year

made it difficult to track facility compliance.177

We believe that a three-year compliance period, complemented by smaller yearly surrender

obligations, is useful for establishing stable, robust markets that are difficult to game. By

requiring emitters to meet 30% of their compliance obligation after each of the first two years,

the system should keep allowance prices stable and reduce opportunities for market

manipulation. This is because it should be relatively easy to meet the first two compliance

obligations with allowances that have already been allocated; it is difficult to believe there

would be many emitters who could not easily meet 30% of their compliance obligation at the
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CARB trading: Compliance

Entities required to cover their emissions with allowances must do so every three years. The First
Compliance Period runs from 2013—2014 (2012 was recently eliminated); the Second Compliance
Period runs from 2015—2017; the Third Compliance Period runs from 2018—2020.178 An entity
meets its compliance obligation by placing allowances in its Compliance Account (which are then
periodically retired by CARB).179

Entities can become a covered entity at any point if their emissions exceed the thresholds set
forth in section 95812.180 Entities that either exceeded the threshold in any of the three prior
years to the start of a compliance period or exceed the threshold in the first year of a compliance
period are considered covered entities for the entire compliance period.181 An entity that exceeds
the threshold after the first year is a covered entity from that point forward in the compliance
period.182 So an entity that exceeds the threshold in 2016 would be required to cover its
emissions for 2016 and 2017.183 If an entity exceeds the threshold in the last year of a compliance
period, it must cover its emissions for that year, but does not have to do so until the next triennial
compliance period.184 Thus, an entity that exceeds the threshold in 2014 will not have to cover its
2014 emissions until the end of the Second Compliance Period, in 2018. 

Each compliance entity (Covered and Opt-In Covered Entities) is assigned a compliance
obligation either based on its emissions report or, in the case of material misstatements in the
report, based on an emissions level assigned by CARB.185 Calculation of emissions is detailed in
Subarticle 7.186
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annual deadlines. The only difficult periods would be before the triennial compliance deadlines,

when all remaining compliance obligations would have to be met. At all other times, participants

could simply wait out a temporary dip or spike in allowances. It would be difficult and expensive

to manipulate markets when participants can wait months or years for prices to return to their

fundamental values.

Several predictions flow from this 30% rule. First, if the prior year saw higher than average

emissions, the market will see a marked decrease in available allowances, as 30% of emissions

could in fact be more than 30% of available allowances in that scenario. Correspondingly, a

prior year of lower than average emissions will result in more allowances remaining available

for trade. Second, facilities will naturally retire the cheapest allowances first. Older vintage

allowances (for example, 2013) are somewhat more valuable due to banking: these allowances

can be used in any subsequent compliance year.187 Thus, facilities will devote newer vintage

allowances for their annual 30% compliance obligation and bank older vintage allowances. The

availability of the older allowances then will facilitate liquidity in the allowance market.

This is also the reason why it is unlikely that short-term demand shocks, such as a low supply

of hydropower one year, could result in unmanageable price spikes as seen in RECLAIM. At

most times, participants would be able to adjust to this extra demand over a long period of time

by reducing other emissions or obtaining compliance instruments. Only either a demand shock

near the end of a compliance period or a sustained, unexpectedly high demand for allowances

would be likely to spike prices.

G. Avoiding temporary illiquidity through allowance reserves

Another tool CARB has proposed to supply allowances when markets are temporarily high is

the Allowance Price Containment Reserve (APCR). Allowance reserves set aside a portion of

allowances that are only available at a pre-defined price.188 Reserves can be thought of as the

equivalent of an emissions cap automatic ratchet. If prices stay low, the reserves are never

purchased and the cap is lower by the amount of the reserves. If prices reach the reserve pre-

defined level, then the cap is larger by the amount of reserves purchased.

In the APCR reserve, a portion of the total allowance budget is placed into three price tiers of

equal size. The first tier would make allowances available initially at $40, the second at $45,

and the third at $50. These prices would rise at 5% plus inflation annually through 2020.189 The

APCR would contain 1% of the allowances from the 2013-2014 compliance period, 4% from

the 2015-2017 period, and 7% from the 2018-2020 period. APCR allowances do not have a

vintage and so can be used to satisfy compliance obligations in any period.
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The APCR is best understood as a guard against short-term price spikes, possibly due to illiquid

markets. If long-term prices are expected to be under $40, but there is a temporary shortage of

allowances of a given vintage, emitters could turn to the APCR to fulfill compliance obligations.

One possible reason for a temporary shortage of a vintage of allowances is market manipulation.

However, a trader could only use market power to a limited extent because entities with

compliance obligations could buy from the APCR instead. Thus the APCR would both decrease

the incentive for market manipulation and decrease the damage from any manipulation that

could occur.

The CARB regulation will help prevent prices from sinking too low in the face of weak

economic conditions or other factors causing low demand. We noted earlier that the APCR

supplies additional liquidity at high prices, but if prices stay low the APCR effectively lowers

allowance supply by lowering the cap by approximately 4%. In addition, if not all auctioned

allowances are sold above the $10 price floor, then the unsold allowances would be placed in

the APCR and removed from the system. This is a further automatic ratchet to lower the cap in

the face of low demand and prices. These automatic ratchets protect the environmental integrity

of the system against over allocation. The APCR and auction price floor also serve to reduce

price volatility by placing a floor under prices. This reduction in downside price volatility should

also reduce trading risk and bring more participants to the market.

Our view is that the APCR as proposed by CARB is well designed and is likely to serve its

intended function of limiting price volatility and temporary illiquidity. 

H. Detailing a contingency plan for extended high allowance prices

Beyond the allowance reserve, banking, and offsets, CARB has not set forth any guidance on

steps it would take in the event of extended high allowance prices. At the same time, market

players will likely infer that CARB views the reserve price limits as a price ceiling. Extended

high prices after the depletion of the reserve may paradoxically not concern covered entities

who may anticipate political intervention in that scenario.

Comparison to the RECLAIM price spike is instructive. In 2000–2001, allowance prices spiked

dramatically. That spike was due in part to a decreasing cap that resulted in constrained

allowance availability for the first time. Lack of banking and the California energy crisis were

strong contributing factors to the price spike. In response to the price spike, SCAQMD removed

power utilities from the program and significantly revamped RECLAIM rules.

CARB clearly seeks to avoid a similar scenario through its regulatory structure, including the

allowance reserve, banking provisions, and so forth. CARB could go still further, however.

First, it could release regular forecasts on future allowance prices over a 3–5 year period, to

encourage adoption of technological upgrades to limit emissions. (We have included this
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proposal as one of our recommendations in Part I.C, above). CARB could also require adoption

of specific emissions reduction technologies or operational standards for key facilities, triggered

only in the event of extended high allowance prices—perhaps tied, for example, to the depletion

of allowances from the reserve.190 Such mandates could serve as an additional price signal to

the market in the event of price spikes. CARB could also publicly or privately develop a suite

of contingency measures now, before a price spike requires more drastic political measures.

Recommendation II-4: To avoid extended price spikes, CARB should develop contingency

measures, including mandated adoption of emissions technology triggered by certain price

events.

I. Avoiding price volatility through consistent regulation and public 
confidence in market oversight

It is perhaps unsurprising that major shifts in regulatory policy or market oversight can lead to

increased volatility in allowance prices. As EPA noted in its review of RECLAIM, “[r]egulators

should strive to create confidence and trust in the market by making a full commitment to the

program and ensuring consistency in the market and their policies.”191 Part of CARB’s

regulatory role is to engender public confidence in its oversight of the trading market. 

Regulators must be able to react to unforeseen circumstances with speed and effectiveness. As

researchers at the Nicholas Institute have noted, “[t]he success of cap-and-trade depends, in no

small degree, on public acceptance of the market, which could unravel if excessive speculation

drives prices up or high-risk instruments proliferate undetected in carbon markets.”192 The 2000 –

2001 price spike in RECLAIM allowances, for example, left SCAQMD with few options,

requiring a major restructuring of the program and causing a loss of the integrity of the

emissions cap for that year. A decreasing cap should have signaled an impending price increase

in allowances.193 As EPA noted, “[p]eriodic evaluation, revisiting of program design

assumptions, and contingency strategies are crucial to keeping programs on track.”194

Recommendation II-5: Set specific dates for interim program evaluation, such as at the

end of compliance periods.
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Overall, we believe that CARB has developed a strong regulatory program that should

encourage confidence and trust in the trading market. Two areas in particular, however, could

use more focused efforts to engender public trust. First, as discussed in Part VII below, CARB

has not detailed what will happen to the market, and carbon allowances, at the end of the

program in 2020. To the extent feasible, this end game should be discussed publicly. Second,

no obvious mechanism has been established to periodically evaluate or revisit program design.

To that end, CARB may wish to publicly announce and plan for program evaluation at set dates,

such as 2015 and 2018 (at the end of compliance periods). It is also unclear if CARB is willing

to assert regulatory authority to implement changes to the program, to the extent necessary.

Being upfront about the possibility of such regulatory changes is preferable to disrupting the

market later with major changes. 

Because of the importance of the power industry in the proposed cap and trade program, and

because of the complexity of utility economics, we discuss the power market separately here

in order to address concerns that the carbon cap-and-trade program could suffer the same fate

as RECLAIM did. We have already discussed several ways in which we believe CARB’s

proposed regulations will minimize such a possibility. Nevertheless we believe it useful to

explain why a particular focus on the power industry can highlight potential risks the new carbon

markets could face and, again, how to reduce those risks. 

The power industry is the second largest generator of greenhouse gas emissions in California

(after the transportation sector) but the most difficult industry to accommodate in the proposed

carbon market.195 The California power crisis of 2000–2001 is a key reason behind the fears

that markets can be gamed to the detriment of social and environmental aims. The power crisis

led, in part, to the power industry’s inability to control its output in the short-run (electricity

demand must be met) and, hence, inability to control short-term NOx allowance demand. 

The power crisis and the short-term disruption in the RECLAIM program are intimately linked

because: (1) it was the tremendous increase in power demand during the crisis that caused the

skyrocketing RECLAIM allowance prices and the disruption of the RECLAIM program; and

(2) market manipulation and market power in the power industry appear to have been a

significant factor in both the power crisis and problems in the RECLAIM program.

Here, we consider how CARB’s proposed trading program will likely interact with the overall

California power market and whether those interactions could adversely affect the power market

and/or the allowance market.
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A. Low elasticity in retail electricity demand can lead to allowance price 
spikes

Three factors beyond the control of the power industry can substantially shift its output and,

hence, its demand for carbon allowances: economy-based impacts on the demand for electricity;

weather-based variations in the demand for air conditioning; and weather-based variations in

the annual supply of hydroelectric power. These substantial shifts in demand for carbon

allowances could result in price spikes. 

In theory, utilities could respond to a spike in allowance prices by raising the electricity price

and therefore lowering the quantity of electricity demanded. The linkage between wholesale

prices and retail prices in the power market, however, is weak at best. Nor is it straightforward

for industry to raise rates quickly given the regulatory structure in which utilities operate.

Allowance price increases will not result in higher retail electricity prices in an immediate,

direct, and rational way. In addition, the short-term price elasticity of retail demand for

electricity is low.196 Retail consumers, for example, take a long time to adjust—by reducing

demand—to retail price increases. 

As detailed above, CARB has recognized that the power industry may have unexpected demand

for allowances to which it does not have the short-term ability to respond. CARB has proposed

measures including the three-year compliance cycle, the APCR, banking and offsets that can

help smooth out short-term demand spikes by allowing long-term adjustments in allowance

prices. 

These are qualitatively the correct measures. It is still possible, however, that the power industry

will lack the ability to spread its adjustment to weather or economics shocks over the long term.

An Environmental Defense Fund (EDF) study finds that the reserve would be sufficient to

contain price spikes if there are significant numbers of offsets, but if offsets are very low the

reserve could be exhausted, leading to price spikes.197 The current economic weakness

substantially decreases the likelihood that these shocks would lead to price shocks. However,

we cannot rule out the possibility that a resumption of strong economic growth combined with

weather shocks and low offset supply could lead to price spikes. 

As a result, we recommend that CARB conduct a study of the effects of a combination of strong

economic growth, weather shocks and large increases in energy demand to ensure that the cap-

and-trade program contains sufficiently robust mechanisms to accommodate price spikes. This

study would extend the approach of the EDF study to specifically examine the effects of

weather-related shifts in allowance demand. Given the currently weak state of California’s

economy, CARB should have adequate time to conduct such a study and respond with any

necessary program adjustments prior to the risk of any price spike occurring. 
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Recommendation III-1: CARB should conduct a study, similar to the Economic Analysis

of the Scoping Plan, that examines various weather and economic growth scenarios in

order to determine whether the size of the APCR is adequate to handle price spikes. 

B. Market manipulation in the California power crisis of 2000–2001

Market manipulation also appears to have been a significant factor in the California power crisis

of 2000-2001.198 We have already addressed why CARB’s proposed carbon market is much less

vulnerable to market manipulation than the California power market was in 2000-2001.

Nevertheless, we examine here the ways in which the economics of the power market can make

it more desirable for emitters to manipulate the carbon market. 

The price in the power market is the lowest price that, at any given time, just induces enough

power supply to meet demand. This means that the last bit of power—that produced by the

highest cost generator supplying power—is what determines the market price. In California,

this last increment of power almost always comes from natural gas generation. If we stack

generators by their incremental cost of generating power, the generators on top (high cost) tend

to be the least thermally efficient. That means they need more gas to deliver the same amount

of power. Placing a direct cost on carbon emissions will affect all fossil fuel generation, but

will increase the cost at the top of the stack more than at the bottom. The cost difference between

relatively high- and low-cost power will increase with the price on carbon allowances. This

profit is in itself beneficial, as it will increase investment in low-carbon power.

This profit potential, however, could provide an incentive to game the power markets through

the carbon allowance market. A power firm that owns a substantial amount of low emissions

power, for instance one with a considerable amount of hydropower, will increase its profits if

the price of carbon allowances increases. This changes the usual market manipulation calculus.

Generally a firm that wishes to, for example, corner a market by buying up a large portion of

the commodity cannot do so without inevitably pushing down the price and, thus, losing money.

This makes market corners very difficult to pull off successfully. However, an entity with low-

carbon-intensity generation might be willing to take substantial losses pushing the price of

carbon allowances up in order to make even greater profits in the power market. 

Professor Wolak of Stanford University and Professor Kolstad of the Wharton School, experts

on power market regulation, find evidence that manipulation of this type occurred in the

RECLAIM market in 2000.199 Some firms may have purchased RECLAIM allowances at

inflated prices in order to increase the power price and make profits on their low NOx emissions

generation. Kolstad and Wolak find evidence that energy firms with generation capacity inside

and outside the RECLAIM market area were especially likely to buy allowances at higher than
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market prices because the resulting power price increase would result in pure profit for the

generation outside of the RECLAIM area that did not need to purchase RECLAIM

allowances.200

There are reasons to believe such manipulation would be more difficult and less profitable in

the proposed CARB emissions trading. The price buffering features of the proposed CARB

market, which we already discussed, make it much more expensive to manipulate and push

prices up substantially than in RECLAIM. Because of the partial fungibility of allowances

across time, a manipulator could only push up current prices by buying enough allowances to

increase prices for the entire duration of the market. Moreover, part of the profitability of the

RECLAIM market manipulation strategy was based on firms having generator capacity both

in and outside the emissions trading market area. The proposed CARB regulations bring out-

of-state sources within the carbon emissions trading area to a significant extent. Finally, the

uncompetitive conditions in the California electricity market during the power crisis were the

essential ingredient in firms being able to use emissions trading gaming to manipulate the power

markets. 

California Independent System Operator Corporation (CAISO) has the primary responsibility

for regulating the power market. We urge CARB to bring up the possibility of this manipulation

with CAISO and other appropriate oversight bodies for the power industry.

Recommendation III-2: CARB should consult with CAISO and other appropriate power

industry regulators about the potential of market manipulation of power prices through

gaming its carbon trading program.

C. Resource Shuffling

Under CARB’s proposal, first deliverers of electricity are assigned compliance obligations

based on the emissions generated to produce that electricity, either within California or in

another jurisdiction.201 Calculating the emissions outside of California resulting from the

production of that imported electricity raises a potential for gaming. Because electrons are

basically fungible, one could claim that only clean power sources (for example, solar) were

used to generate the imported electricity, while diverting electricity from dirty power sources

(for example, coal) to other states outside of the WCI system. The result would be decreased

compliance obligation for the California first deliverer of electricity without any actual emission

reductions. 

In order to ensure accurate reporting of emissions related to the importation of power into

California, CARB has proposed a rule prohibiting such “resource shuffling.” This type of

gaming is specifically addressed, and prohibited, by section 95852(b)(1). CARB has defined
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“Resource Shuffling” as “any plan, scheme, or artifice to receive credit based on emissions

reductions that have not occurred” in the importation of electricity to California.202 Resource

Shuffling is identified using one of two criteria: 

(A) An emission factor below the default emission factor is reported pursuant

to MRR for a generation source that has not historically served California load

(excluding new or expanded capacity). And, during the same interval(s), electricity

with higher emissions was delivered to serve load located outside California . . . ;

or

(B) The default emission factor or a lower emissions factor is reported pursuant

to MRR, for electricity that replaces electricity with an emissions factor higher

than the default emission factor that previously served load in California; except

when the replaced electricity no longer serves Californ[i]a load as a result of

compliance with the Emission Performance Standards . . . pursuant to Senate Bill

1368 (Perata, Chapter 598, Statutes of 2006).203

Where Resource Shuffling (as defined by the regulation) occurs, delivers of electricity will not

receive the benefit of reduced compliance obligations from delivering lower-emissions-intensity

energy into California. Instead, they are obligated to surrender allowances sufficient to cover

the higher-intensity, “shuffled” energy. Moreover, section 95852(b)(1) specifically calls

Resource Shuffling fraud. Each First Deliverer must submit to CARB by certified mail,

annually, an attestation certifying under penalty of perjury that the facility or company has not

engaged in Resource Shuffling.204 The attestation also subjects the signer to jurisdiction of

California and the requirements and enforcements of the trading program.205

We agree that a strong resource shuffling rule is critical for avoiding leakage and gaming of

electricity supply. We fear, however, that the rule as proposed may be significantly broader than

necessary and, indeed, may serve to thwart the very investments in clean energy it should be

encouraging. 

Take, for example, a coal plant in Utah that has historically supplied power to a California

utility. Coal-fired generators have high carbon emissions. Now imagine three hypothetical

scenarios. In the first scenario, the utility builds a new solar plant and uses that energy to entirely

replace the coal power. The coal power is redirected to parts of Utah. In the second scenario,

the utility begins drawing power from an existing solar plant and uses that energy to entirely

replace the coal power. The coal power is redirected to parts of Utah. In the third scenario, the

utility builds a new solar plant and uses that energy to entirely replace the coal power. The coal

power plant is retired and produces no more energy. 
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In our view, only the second of these scenarios should qualify as resource shuffling, for reasons

we discuss below. But we fear that all three—including the scenario where the coal plant is

taken offline—may be made vulnerable by the rule as it is proposed. 

In the first scenario, the utility’s investment has expanded capacity of the Western electrical

grid with low-carbon intensive solar energy. Because the solar plant has not historically served

California, and the coal power has been redirected outside California, it would appear that this

scenario could fall into definition (A) of resource shuffling. There is, however, an exception

for “new or expanded capacity.” Unfortunately, the definition does not identify what capacity

must be new or expanded. Assuming expansion of the Western electrical grid capacity counts,

then the first scenario is not resource shuffling under definition (A). This is appropriate, because

we would like to encourage solar construction in response to increased capacity needs.

Recommendation III-3: Clarify what “new or expanded capacity” means in the definition

of Resource Shuffling.

In the second scenario, the utility has not expanded capacity under any definition. The solar

plant already existed. Because the coal plant continues to emit carbon, the utility has merely

shifted the accounting of carbon emissions to outside of California. And in fact, this scenario

appears to meet definition (A) of resource shuffling. 

The third scenario appears similar to the first, except that now the utility is using solar for

expanding its own capacity (and that of the Western electrical grid), and the coal plant is retired.

This desirable result should clearly fall outside the resource shuffling rule. But we worry about

the scope of Definition (B): it defines resource shuffling (as best we can tell) to include nearly

any substitution of lower-emissions-intensity electricity for higher-emissions-intensity

electricity that has historically served California, without regard to a showing that that dirtier

electricity has been shuffled elsewhere. 

In fact, because the coal plant in our hypotheticals historically served California load, we

wonder whether definition (B) would sweep in all three scenarios described. It is possible that

one or more of these scenarios would be rescued by the exception for substitutions that result

from “compliance with the Emission Performance Standards,”206 but the scope of that exception

is unclear. 

Admittedly, the language in definition (B) seems particularly opaque, but it appears to be

significantly broader than (A) and thus controlling in almost all cases. 

Recommendation III-4: Clarify the language in definition (B) of Resource Shuffling to

ensure that it is not interpreted too broadly.
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To this point, our paper has largely focused on program design elements aimed at preventing

or limiting the risks of market manipulation, rules violations and fraud in the first instance.

This section looks at CARB’s ability to detect these things if and when they occur, including

its plans for detection and its resources for doing so. Part V then considers CARB’s options for

enforcing its rules. Part VI considers the adequacy of penalties for market manipulation, rules

violations and fraud.

Emissions trading systems often require more stringent monitoring than direct regulation

because of the flexibility they afford emitters. As Roberts Stavins observes, “[i]n the programs

where monitoring and/or enforcement have been deficient, the results have been ineffective

policies.”207 Emissions must be measured and reported regularly. Auctions and the spot market

must also be monitored to prevent manipulation and fraud. And the accounts of Covered Entities

must periodically be reconciled with their emissions reports, to ensure compliance.

CARB proposes several mechanisms for detecting foul play. First, it relies on the Mandatory

Reporting Regulation (MRR) to prescribe requirements and procedures for emissions

monitoring and reporting. Second, CARB plans to monitor auction sales and can monitor spot-

market trading through its oversight of participant accounts. Third, CARB can rely on the MRR,

verifiers, and its accounting structure to monitor compliance with the emissions cap. And finally,

by making emissions and compliance information public, CARB can empower third parties,

such as environmental justice organizations, to provide another level of oversight for its trading

program.

A. Monitoring Emissions (measurement, reporting and misreporting, auditing)

A cornerstone of any pollution trading system is the accurate measurement and reporting of

emissions levels. Emissions levels determine compliance obligations and, in turn, profoundly

affect market dynamics. Underreported or misreported emissions levels undermine the integrity

of the trading program. In some instances, such misreporting could be used to game the trading

system. This section looks at CARB’s ability to monitor emission levels and to convey that

information to markets to allow efficient price discovery. Part IV.B then considers the specific

question of monitoring compliance.

The measurement of CO2e emissions is complex. Emissions can be measured directly or

indirectly.208 To calculate CO2e emissions, other data are generally needed, such as fuel or

electricity consumption and operating hours for the facility.209 The Department of Energy opined
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that while one can measure 80% of a company’s emissions with 20% of the effort, measuring

95% of emissions would require 50% of the effort and the last 5% would be correspondingly

more difficult to measure.210

Fortunately, California has some, albeit limited, history of greenhouse gas reporting from which

to draw. In 2007, CARB adopted a robust mandatory greenhouse gas reporting rule (the

Mandatory Reporting Rule, or “MRR”). Beginning in 2009, entities in California with yearly

emissions levels above 25,000 metric tons of CO2e have reported their past-year emissions to

the State.211 Some facilities with emissions levels of as low as 10,000 metric tons CO2e have

also been required to report.212 This reporting covers 94% of point source CO2 emissions.213

Under the MRR, initial emissions reports are due in the first half of the year for previous year

emissions.214 Verifications are due soon thereafter, generally by September 1.215 CARB is the

gatekeeper for this reporting: it reviews annual verified emissions reports, accredits verifiers,

and conducts audits.216 Emissions data reported under the MRR are public, although an entity

may designate certain other submitted data as confidential.217

We would like to see a serious effort by CARB to publicize emissions data at timely intervals.

RGGI, as part of its COATS tracking program, publishes quarterly and annual emissions

estimates on its website.218 While we understand that verified data will only be available on an

annual basis, we believe the trading market would benefit from more regular updates on

emissions. Much of these emissions data will have already been reported, automatically, to EPA

under the Clean Air Act. And some of the quarterly emissions data could be derived from other

sources, such as transportation fuels sales and electricity sales summaries. To even the playing

field among different market participants, it would be beneficial if CARB designated a part of

its website as the official source of such emissions estimates and published regular updates.

Recommendation IV-1: CARB should publish quarterly estimates of covered emissions.

B. Monitoring Fulfillment of Compliance Obligations

To build public trust in the trading market and protect the program’s environmental integrity,

CARB must ensure that regulated entities comply with their obligation to cover their emissions

with allowances. Such compliance must be consistent, verifiable, and public. 

Covered Entities (and Opt-In Covered Entities) are subject to the MRR and must therefore, as

discussed in Part IV.A above, regularly report their carbon emissions.219 These emissions reports

are verified by an independent third party (a “verifier”) registered with CARB. Each emissions

report forms the basis of the entity’s compliance obligation. Importantly, allowances placed in

Compliance Accounts are subject to public disclosure.220 And CARB will maintain a publicly

available Permanent Retirement Registry of retired allowance serial numbers.221 This public
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registry should offer a means for third-party verification of emissions retirement and goal

tracking. Thus the CARB regulations appear to promote verifiable, consistent and public

compliance.

C. Monitoring Auctions

The regulations make clear that CARB will closely monitor auctions (or employ a third party

to oversee auctions). Without proper oversight, auction sales raise the risk of manipulation and

gaming. In particular, collusive bidding can pervert the clearing price and result in windfall

profits for bad actors. 

CARB will treat auction application information as confidential.222 CARB will, however, release

the following information following the auction: (A) names of bidders; (B) settlement price;

and (C) “aggregated or distributional information on purchases.”223 Summary auction results224

will be published on CARB’s website after the auction is certified by CARB.225 Publishing

auction summaries serves two important purposes: it informs the broader market as to supply

and demand for allowances; and it allows third parties to take a critical look at auction

procedures. 

Before payments can be collected or allowances distributed to winning bidders, CARB must

“[c]ertify whether the auction was operated pursuant to this article.”226 No information is given

as to what happens if CARB cannot certify the auction; presumably the auction results would

be canceled. CARB also appears to keep total discretion to decide if any particular set of

circumstances violated the regulations. We recommend that CARB clarify what will happen in

the event that it cannot certify an auction. 

Recommendation IV-2: Clarify steps to be taken in the event that CARB cannot certify

the auction results.

D. Monitoring the Spot Market

CARB has taken other steps to help facilitate review of spot-market activity. All participants

must file an application with CARB.227 A participant may not hold allowances until CARB (the

Executive Officer) approves its registration.228 An application must include four items: (A) name

and type of organization; (B) statement of basis for qualifying for registration; (C) identification

of direct or indirect corporate associations; and (D) identification of any entities for which the

applicant holds allowances for their benefit.229 (Item (D) appears poorly worded; it should

probably state “will hold” allowances.)

One important piece of market oversight is the designation of different accounts for holding

allowances. Each participant receives access to one or more account types (a “set of accounts”)
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that allow it to hold and trade allowances. The security of this accounting system will be

paramount in ensuring appropriate oversight of the trading system. The accounting system

should be designed by those with significant security expertise, drawn from third parties if

necessary, and reviewed periodically to be kept up to date.

Trades must be reported to CARB within three days of settlement. CARB will then register the

trade after determining that it meets the trading requirements set forth in section 95921.230

Section 95921 requires the parties to submit to CARB certain information on the trade and

prohibits deceptive, manipulative or fraudulent trading schemes. CARB agrees to keep certain

information confidential, but will timely release information on the transaction price and

quantity of the trades. CARB may also release information for market oversight and

investigation. “All other information obtained through transaction reports” will be protected as

confidential by CARB.231

CARB should focus its efforts on three areas of importance. First, CARB needs to devote

sufficient resources to promptly analyze, register trades and respond to any reported trading

anomalies. Second, CARB should establish a market surveillance committee to review its

market monitoring approach. That committee should establish a set of guidelines for detecting

and reacting to perceived attempts at manipulation. Third, CARB should follow the example

of RGGI and contract out short-term market surveillance and analysis to an experienced market

monitoring organization. 

Third-party market monitors seem to have worked well in the past. The major trading systems

(SO2, RGGI and EU ETS) all employ market monitors. The market monitor can quickly spot

anomalous trading, divergence between spot and auction prices, or coordinated bidding or

selling that appears to be exercising market power.

We recommend that a market surveillance committee evaluate any market irregularities in the

spot market and have the ability to propose long-term solutions and guidelines. We also

encourage CARB to contract out the immediate surveillance of the market to an experienced

market monitoring organization.

Recommendation IV-3: CARB should set up a market surveillance committee to address

attempts at manipulation and contract with a third-party market monitor.

E. Third-party monitoring

In traditional environmental regulation, third parties have often served important roles as outside

monitors and enforcers of environmental obligations. Community environmental justice groups,

for example, can use the political and legal process to promote better compliance with local air

emission permits. Because the SO2, OTC NOx and RECLAIM programs were all developed
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under the Clean Air Act, each of these programs has been subject to the citizen suit provisions

of the Act. CARB should work to protect this important oversight role of interested third parties.

Third parties require access to emission monitoring and trading data as part of their oversight

role. Researchers at the Nicholas Institute recognize the importance of third-party oversight: 

Public disclosure of individual market positions would allow the public to monitor the activities

of each participant in addition to general market activity. Public watchdog organizations could

evaluate market trends and draw their own conclusions about the effects of speculative behavior

and the extent to which emitters are participating in the market to cover their compliance

obligations versus treating allowance-based instruments as investment vehicles.232

Several sections of the trading regulation serve this purpose. CARB must publish summary

results for each auction on its website.233 CARB will maintain a publicly available Permanent

Retirement Registry of retired allowance serial numbers234. This public registry should offer a

means for third-party verification of emissions retirement and goal tracking. Public notice and

comment is required for approval and modifications to Compliance Offset Protocols.235 And

CARB may make public certain registration information.236

To promote third-party oversight of trading, the regulation should require CARB to publish all

non-confidential information and make it easily accessible to the public. CARB must keep two

pieces of information confidential: (A) beneficial holdings information and (B) information

related to the identity of real persons.237 Other registration information “may be made public.”238

This language should be strengthened into a requirement of public disclosure of registration

information, emissions data reports, verification statements, and all relevant updates to this

information.

Recommendation IV-4: The regulation should require CARB to publish registration

information, including corporate associations, on CARB’s website.

RGGI has devoted part of its website to its CO2 allowance tracking system (COATS).

Information available includes ten types of reports, including reports on account representatives,

facility owner/operators, and transaction data.239 RGGI employs an independent auction and

spot-market monitor, which publishes quarterly and annual reports on auction and spot-market

trading results.240 While CARB is required to publish summary auction results on its website,241

that requirement does not encompass the broader spot market and facility data published by

RGGI. CARB should be required to publish, or to contract with an independent market monitor

to publish, similar information. 

Recommendation IV-5: Require CARB to publish quarterly and annual information on

emissions and market monitoring analyses.
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Once a potential violation of the rules has been discovered—whether it is an attempt at gaming,

noncompliance due to insufficient allowance holdings, or fraud—CARB must be able to assert

jurisdiction over the wrongdoer and have authority to take enforcement action against the

wrongdoer. Such enforcement may lead to the imposition of penalties, the adequacy of which

is addressed in Part VI below.

CARB requires all program participants to submit to the legal jurisdiction of California as a

prerequisite for program participation.242 Section 96022 of the regulation specifically subjects

all participants to California jurisdiction. Section 96010 lists specific actions that amount to

consent to California jurisdiction, including registration, purchase of a compliance instrument,

or receipt of proceeds or commission from allowance transfers. 

Registration requirements, trading rules, and the certification and verification of reports can all

provide CARB the necessary enforcement avenues it requires to assert jurisdiction over market

participants. With sufficient enforcement resources and reliance on independent, third-party

verification, CARB can reliably enforce the rules of its trading program. The program would

also benefit from additional mechanisms to allow third-party oversight.

Parts V.A, V.B and V.C elaborate on CARB’s enforcement triggers from registration, trading

and emissions reporting. Part V.D considers the resources CARB may require for enforcement.

And Part V.E recommends that third parties be given a limited ability to bring enforcement

actions against rule violators. 

A. Bases for jurisdiction: registration

All participants must register with CARB in order to obtain a Holding Account. Various rules

provide CARB with numerous opportunities to reject or revoke registrations that either lack

important information or are based on misleading information. Registration then helps to

establish jurisdiction over the participants for any rule violations. 

CARB can deny a registration for two reasons: (i) based on information provided (i.e., not

qualified to register) or (ii) because the applicant withheld information or provided false or

misleading information.243 This allows CARB a limited ability to filter out inappropriate

participants from its trading program. 

Compliance Entities must register within specified deadlines.244 A Compliance Entity that fails

to register by the appropriate deadline would be in violation of the regulation, subject to any

applicable penalties. Failure to register will thus not relieve a regulated entity from its

obligations under the trading program. 

54Enforcement

RULES OF THE GAME:
Examining Market Manipulation, Gaming and Enforcement in California’s 
Cap-and-Trade Program

http://law.ucla.edu/emmett

V. EnFORCEMEnT

http://law.ucla.edu/emmett


Participants must update their registration information within 10 days of a change.264 Failure to

timely update registration information may subject the registered account to revocation,

suspension or restriction.265 Failure to timely update registration information may be the first

sign that the registered participant is trying to game the system or otherwise violate the rules. 
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CARB trading: Accounts

Each registered participant receives a Holding Account, which is the basic account for holding
and trading allowances.245

Covered and Opt-in Covered Entities receive Compliance Accounts.246 An entity can transfer
allowances into its Compliance Account at any time, but cannot (ever) transfer allowances out of
its Compliance Account.247 Allowances placed in a Compliance Account are exempt from the
holding limit (described in more detail in Private Trading, below). CARB periodically retires
allowances from the Compliance Account when compliance obligations come due. The number
of allowances in an entity’s Compliance Account is subject to public disclosure.248

Derivatives clearing organizations receive special Exchange Clearing Holding Accounts.249 This
special account allows clearing organizations to transfer allowances in accordance with their
brokerage function without being impaired by the holding limit.250

Certain industrial facilities and electrical distribution facilities are eligible to receive (free)
allowance allocations based on formulas detailed in Subarticle 9.251 These allocations are placed
in Limited Use Holding Accounts by CARB. Only CARB may transfer allowances into a Limited
Use Holding Account. Allowances in this account may only be transferred out to CARB’s Auction
Holding Account. All allowances for the current or prior years must be offered for sale at
auction.252

CARB has its own set of accounts.253 Each allowance (“compliance instrument”) created by CARB
is assigned a unique, permanent serial number254 and placed into CARB’s Allocation Holding
Account.255 CARB can transfer allowances from the Allocation Holding Account to its Auction
Holding Account, from which allowances are sold at auction.256 Entities with Limited Use Holding
Accounts can transfer allowances to the Auction Holding Account to auction allowances via
consignment.257

CARB also controls a Retirement Account. Allowances may not be removed from this account258

and CARB will maintain a publicly available Permanent Retirement Registry of retired allowance
serial numbers.259 CARB may periodically transfer allowances from Compliance Accounts (or from
Holding Accounts in CARB’s control) to the Retirement Account.260 Alternatively, entities can
voluntarily surrender allowances to CARB for retirement.261

Another important account controlled by CARB is the Allowance Price Containment Reserve
Account. Entities may purchase allowances from the Reserve in accordance with section 95913.262

Unsold auction allowances, a starting allocation of allowances, and any excess penalty allowances
are transferred into the Reserve.263
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All registered accounts have a designated authorized account representative.266 It is through the

account representative that CARB will exert much of its enforcement authority. Section 95832

sets forth the rules for designating an account representative. Of significance, an account

application includes a list of entities subject to a binding agreement with the representative,

which allows CARB, through the statements and actions of the account representative, to hold

the underlying entity responsible.267

CARB has also developed similar registration requirements for auctions. All participants must

register by completing an application at least 30 days prior.268 CARB may delegate

administration of the auction to a third party.269 Registration must include information on the

corporate identity and ownership of the applicant, direct or indirect corporate associations,

disclosure of indictments, felony convictions or securities investigations.270 CARB also requires

notification of material changes to the applicant’s information at least 30 days prior to the

auction.271 At least one week prior to the auction, participants must provide a bid guarantee at

least equal to the total value of its bids.272 An applicant cannot participate in the auction without

CARB’s prior approval.273

These account and auction registration requirements should provide sufficient opportunity for

CARB to assert jurisdiction against participants. By requiring attestations and forbidding

misleading or fraudulent statements in registration, CARB will discourage potential rule

breakers from participating in the market. 

B. Bases for jurisdiction: spot trading and auction rules

CARB’s ability to enforce trading rules is particularly important to the prevention of market

manipulation and gaming. CARB has prohibited certain trading practices, giving itself wide

discretion to take enforcement actions against suspicious trades. It has restricted the ability of

auction participants to collaborate to manipulate bidding. And CARB may reverse trades and/or

subject violators to penalties under its trading rules.

Trades between parties are subject to specific requirements detailed in section 95921. Trades

in violation of these rules will not be registered by CARB, can be reversed by CARB, and could

subject the violators to penalties under section 96013.274 Trades between parties can only shift

allowances between Holding Accounts, or between a Holding Account and a Clearing

Account.275

CARB’s right to disapprove trades in the proposed regulations is another tool to prevent market

gaming. This ability will allow CARB to stop attempts at market manipulation by refusing to

approve trades if the trader appears to be engaged in market manipulation. However, this power

should be used carefully and with due process. If trades are routinely delayed by regulatory
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requirements, then market uncertainties and the cost of trading will increase and the result will

be thin markets that are more vulnerable to manipulation.

Owners of allowances may object to attempts by CARB to unilaterally confiscate their

allowances or suspend their accounts. CARB explicitly states that allowances, however, are not

property rights.276 As with similar statements in other trading programs,277 this explicit

reservation should likely overcome a Fifth Amendment Takings challenge.278 Allowance owners

however, may still be legally entitled to certain due process protections.279 While due process

may not require notice and a hearing before CARB can take any action regarding allowances,

it is unlikely that CARB actions regarding allowances will withstand court scrutiny unless the

allowance owners are granted at least some due process protections. The interest in retaining

ownership over—and benefitting economically from—allowances should require some due

process safeguards.280

Recommendation V-1: Establish basic guidelines and procedures for freezing participant

accounts, confiscating allowances and permitting limited challenges to regulatory

enforcement actions.

Section 95921(e) describes specific prohibited trading practices. These include manipulation

or deception, fraud, attempts to corner the market, and attempts to falsify, mislead or omit

material facts.281 The listed prohibitions appear to give CARB wide discretion to reject or reverse

suspicious trades. Most of the listed terms, however, have specific legal meanings that could

warrant due process review of CARB’s discretion. In particular, in a dispute over a rejected

trade, the issue of whether something was a “material fact” could be important. Notably, there

is no mention of the burden of proof in this section, so it is unclear if CARB or the aggrieved

party would need to provide evidence concerning the “material fact” in that scenario.

Recommendation V-2: Clarify which party has the burden of proof in a dispute over a

disputed trade.

CARB has detailed specific rules controlling auction participation, in an attempt to prevent

gaming of the auction. Violation of the rules, submission of false or misleading information, or

omission of material information can result in temporary or permanent exclusion from

auctions.282 CARB also reserves the right to pursue any other available penalties, fines or other

legal remedies.283 Entities with revoked or suspended Holding Accounts also cannot participate

in the auction.284

An auction participant may not disclose certain confidential information that could be used to

strategically coordinate bidding, such as bidding strategy, bid information or information on

its bid guarantee.285 Disclosures in violation of section 95914 are explicitly subject to the

penalties set forth in section 96013 (see Penalties, below).286
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These trading and auction rules provide CARB with several enforcement options, and

significant discretion, to prevent market manipulation and gaming. 

C. Bases for jurisdiction: reporting and verification

Emissions reporting by Compliance Entities and verification of those reports provides CARB

with additional enforcement avenues. In particular, CARB requires its accredited independent

verifiers to meet certain standards. And the verification statements and emission reports require

attestations, allowing CARB to hold specific individuals and entities liable for false statements,

omissions or other misleading information.

CARB relies on the verifier as the first line of defense against false or misleading emissions

reporting. Verifiers must not have conflicts of interest or otherwise lack objectivity, as detailed

in the regulation.287 Only if the verifier fails to provide an adequate Verification Statement will

CARB then assess the emissions of a given entity. (CARB could still, however, audit the verifier

and/or the facility at any time.)

Similarly, CARB relies on an accredited “Verification Body” to verify offset reports.288 As with

emissions reports, offset project data reports are generally prepared and verified each year.289

The offset verifier, as with emissions verifiers, will issue a positive or qualified report. 

The Verification Statement itself creates a liability for both the Covered Entity and the verifier.

The verifier must provide “reasonable assurance” that the emissions data is “free of material

misstatement” and “conforms to the requirements of MRR” in order to issue a positive

statement.290 Alternatively, a verifier may issue a qualified statement if the emissions data does

not conform to the requirements of the MRR but (again, with “reasonable assurance”) is free

of material misstatement.291 Thus, through the Verification Statement, CARB may hold the

verifier and the entity to the rules of MRR and liable for material misstatements. 

The trading regulations specify that an annual (or triennial) compliance obligation must be met

by November 1 of the following year.292 If CARB does not receive a positive or qualified

positive emissions data verification statement by the verification deadline, CARB will assign

the compliance obligation per MRR § 95103(g).293 The threat of having CARB assign an entity’s

compliance obligation—along with penalties for violating the deadline—should serve as an

incentive for timely, accurate emissions reporting.294

Similarly, offset verification statements assure CARB that the offset report does not contain

any “Offset Material Misstatement.” This misstatement is defined as any “discrepancy,

omission, or misreporting” that results in the belief that the reported total GHG reductions from

the project exceed 105% of the actual total.295
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Up to eight percent of an entity’s compliance obligation can be covered by offsets. Offset

purveyors are subject to a host of requirements detailed in Subarticle 13.296 While most of these

requirements are outside the scope of this paper, verification and remedies are treated similarly

to other emissions reporting.

CARB also requires attestations for the offset reports themselves. These attestations, under

penalty of perjury, affirm that all information therein is “true, accurate and complete.”297 These

attestations also subject the signer to California jurisdiction and the rules of the trading

program.298 Similarly, the MRR characterizes incomplete or inaccurate submitted report

information as a violation.299 Thus CARB can hold not just the verifier, but also the underlying

entity, liable for misstatements. 

Records regarding reporting, verification statements and records for compliance obligations

must be kept for at least 7 years and provided within 20 days, upon request of CARB.300

Documentation for Offset Project Data Reports must be kept for 15 years.301 This recordkeeping

rule provides CARB with audit capability. 

“Material misstatement” is defined in the MRR as “any discrepancy, omission or misreporting

. . . that leads a verification team to believe that . . . total reported GHG emissions . . . contain

errors greater than 5 %.”302 This definition parallels the 5% underreporting buffer, discussed in

Penalties, below, and a similar 5% rule for offset material misstatements. This definition is

weaker than the common legal understanding of “material,” which could be thought of as any

item that, if known, “would affect a person’s decision-making.”303 CARB should push for a

definition that encompasses more errors than just a 5% rule, because some statements in a data

report could be considered important to decision-making without necessarily affecting the total

estimated emissions. 

For example, an entity could mistakenly report more operational hours than actually occurred—

resulting in a false 10% increase in emissions reported—but also erroneously claim that a

control technology was installed and functioning—resulting in a false 10% decrease in

emissions reported. The entity would fall within the 5% rule; these misstatements would not

be considered “material.” First, it seems unfair to treat this report as equivalent to one where

an entity spent time and resources to carefully monitor and report its emissions. Second, these

errors interfere with CARB’s ability to forecast emissions and allowance demand and catch

future errors using historical trends. Third, to the extent this data becomes public knowledge,

this erroneous reporting distorts the allowance market.

Recommendation V-3: Redefine “material misstatement” with reference to its common

legal definition so that it encompasses both errors that, if known, would affect a person’s

decisionmaking and errors greater than 5%. 
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D. Enforcement resources

CARB should be careful not to underestimate the resources necessary to adequately enforce its

trading program. Particularly in its early stages, enforcement will require significant training

of agency staff, inspectors and independent monitors. The amount of data produced on facility

emissions can be overwhelming, particularly in the case of automated emissions tracking. 

Enforcement for RECLAIM—determining facility compliance and resolving disputes—

significantly exceeded SCAQMD’s estimated 5% of its budget.304 Auditing facilities, in

particular, required significant resources in that program. Inspection of a facility in a trading

program requires more than checking the functioning of specific equipment at a moment in

time; inspection requires verifying total emission estimates and verifying emissions reports.305

As SCAQMD noted, RECLAIM compliance, measured quarterly, depended on sophisticated

pollution monitoring and measuring to determine total mass emissions and thus presented

“special enforcement challenges.”306 SCAQMD’s audits fell behind, with the agency sometimes

taking one or more years to audit a facility.307

SCAQMD had particular trouble automating its information systems, experiencing software

and hardware failures and tracking errors.308 Lack of automation increased labor costs for

inspections and audits.309 SCAQMD had difficulty with timely, adequate enforcement for

RECLAIM. EPA’s 2002 report pointed to hundreds of unenforced outstanding violations.310

Settlement for violators took an average of 12 months, and some took as long as 23 months.311

By looking carefully at the experiences of past and present trading programs, we are hopeful

that CARB can and will devote the necessary enforcement resources. In particular, the existing

MRR program gives CARB some experience in this area, and its use of independent verifiers

should allow CARB to focus its limited resources more narrowly on enforcing its rules. We

recommend, however, that CARB be transparent about the resources it intends to devote to the

administration and enforcement of its cap and trade program and to be clear about where those

resources will come from. We have some concern that even if CARB devotes sufficient

resources to the program those resources will be at the expense of other programs for which

CARB is responsible, including state and federal air laws. 

Recommendation V-4: CARB should report publicly about its cap and trade

administration and enforcement budget, including how much of its total budget will be

allocated for the program, how many personnel, how they will be funded and whether the

resources will be additional to the agency budget or will come from within.
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E. Third-party enforcement

When considering CARB’s enforcement resources, it is important to keep in mind the role of

active third parties. Third parties will be most effective in their oversight role if they can impose

a credible threat of litigation in the event of wrongdoing on the part of trading participants. The

Clean Air Act, for example, allows citizens to enforce compliance through litigation after giving

a 60-day notice of the alleged violation to the violator, State and EPA.312 This litigation threat

provides the regulated entity with an incentive for compliance and also provides an incentive

for prompt agency action in the case of noncompliance.

We recognize that a citizen suit provision is best implemented at the legislative level and is

outside the scope of this paper. Nevertheless, CARB could take certain steps to engage third

parties who may provide valuable oversight of the trading program. Specifically, CARB should

create an official mechanism by which a third party may submit a petition for enforcement

action that CARB must respond to within 60 days.

Recommendation V-5: CARB should set up an official mechanism allowing third-party

administrative petitions regarding rules violations and potential enforcement actions,

including a requirement that CARB respond to such petitions within 60 days.
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Penalties are, in a sense, the last line of defense against market manipulation and gaming. But

penalties for noncompliance and rules violations may be, in fact, one of the first things a

potential manipulator or rules violator considers. In the SO2 trading program, for example,

continuous emissions monitoring and stiff penalties resulted in a “very high degree of

compliance.”313 In the SO2 program, if a utility exceeded its allowance holdings for a given

year, it would have to pay a fine of $2000 per ton and make up excess emissions with allowances

the following year.314

RECLAIM is the only trading program to date with documented widespread noncompliance.

During the price spike of 2000–2001, certain regulated entities under RECLAIM emitted more

than the number of allowances they owned. Due in part to the energy crisis, public utilities had

to bring dirtier emitting facilities online to cover electricity demand. This, along with lack of

foresight on the part of large emitters, resulted in a price spike. Some regulated entities were

either unable or unwilling to buy sufficient allowances to cover their emissions during that time

period. 
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CARB has structured its penalties to discourage underreporting, deter noncompliance, and

penalize rule violators. While we have some recommendations to improve CARB’s penalty

structure, we believe that it is well thought-out and adequate to the task of preventing market

manipulation and gaming. 
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CARB trading: Penalties 

Several distinct sections of the trading regulation provide penalties for violations of the
regulation:

§ 96011: CARB may suspend, revoke or otherwise restrict the Holding Account of any participant.
CARB may also suspend or revoke a participant’s registration or a verifier’s accreditation. 

§ 96013: Penalties assessed pursuant to Health and Safety Code § 38580 for any obligation in
this article that results in a violation of this article. Health and Safety Code § 38580 states that
any violation can be enjoined and is subject to penalties set forth in § 42400 et seq. and § 43025
et seq. Furthermore, any such violation “shall be deemed to result in an emission of an air
contaminant for the purposes of the penalty provisions of [§ 42400 et seq. and § 43025 et seq.]315

Penalties under section 42400 through 42400.4 begin with a $1000 fine / 6 months misdemeanor
and go up from there. The likely maximum fine in the case of carbon emissions trading would be
$75,000 / 1 year misdemeanor.316 Each day of the violation constitutes a separate offense. The
court may consider the financial burden on the defendant in determining the amount of the fine,
along with other relevant circumstances.317

§ 96014: Separate violation for each compliance instrument not surrendered (placed in
compliance account). Additional separate violation for each 45-day period after date in
§ 95857(b)(4) (the initial date is 3 days after the next auction or reserve sale, whichever is later).

§ 96014: falsifying or omitting material facts in a record or report is a violation. 

A covered entity that does not meet the November 1 deadline is subject to the excess emissions
penalty. The covered entity must surrender 4x the amount of its emissions for which it did not
timely surrender allowances.318 In other words, the entity owes allowances for its excess emissions
plus a 3x penalty. This excess emissions penalty is due three days after the next auction or
reserve sale, whichever is later.319

An entity that fails to meet the excess emissions penalty deadline incurs additional penalties that
are immediately due.320
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A. Discouraging underreporting

Underreporting emissions can negatively affect the trading market. An entity that underreports

its emissions cheats the system by using its allowances to cover its emissions at a better than

1:1 ratio. If a covered entity emits 100 units, but reports 95 units of emissions, then it will only

cost the entity 95 allowances to cover its 100 units of actual emissions. And as a result, those

extra 5 units violate the integrity of the total emissions cap. 

Underreporting of emissions is handled under section 95858. If an entity is found to have

underreported its emissions by 5% or more, it must surrender additional allowances, but only

for the amount of excess that exceed that 5% threshold.321 If the underreporting is less than 5%,

no further action is required.322 So, if an entity reported 100 units of emissions but it was later

determined by CARB that it emitted 110 units, the entity must surrender an additional 5 units

of allowances.323

This formula thus gives entities an incentive to underreport emissions. If an entity keeps within

5%, it will not incur any penalty. If the entity underreports in excess of 5%, it will owe at most

the amount of allowances that it would have submitted if it underreported its emissions by 5%.

In addition, the entity has six additional months to acquire any additional allowances after

CARB notifies it of the underreporting, and these additional allowances can be of any vintage

period (i.e., borrowing is allowed).324 In sum, the provision rewards those who fail to accurately

report emissions and fails to make the environment whole in any case of serious underreporting.

Neither the SO 2 trading program nor RGGI contemplates a similar 5% exemption. The RGGI

model rule, for example, allows for ex-post challenges to a determination that an entity has an

excess emissions violation, but indicates that each ton of excess emission is violation without

exemption.325 Furthermore, the federal monitoring rules for GHG emissions require correction

of “all identified errors” in emissions reporting.326

We also believe that this 5% threshold is too high in reference to the overall emissions cap.

CARB is seeking a 15% reduction in emissions from 2012 to 2020; the cap declines 2% to 3%

each year. If every covered entity underreported its emissions each year by 5%, the trading

program would be effectively operating a year behind its target goals. We believe that CARB

should modify its underreporting provisions in two respects. First, entities should have to make

up the full amount by which they underreport in all cases. Second, large underreporting (above

a trigger, such as 5%) or repeated cases of underreporting should result in penalties, not just a

requirement to make up the difference. 

Recommendation VI-1: Require entities that underreport emissions by any amount to

make up the full amount of underreported emissions.
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Recommendation VI-2: Underreporting of more than 5% should trigger automatic

penalties, not just a requirement to make up the difference. Exemptions for unforeseeable

technical changes could be allowed, or penalties could be linked to repeated instances of

underreporting.

B. Deterring noncompliance

In the case of allowance trading, penalties should adequately deter market participants from

choosing not to comply for economic gain. It should not be in the economic interest of a covered

entity to emit without owning (or planning to purchase) sufficient allowances or offsets to cover

those emissions. From an economic perspective, the penalty times the risk of getting caught

should exceed the potential gain from noncompliance. 

The CARB trading program’s main deterrence feature is its 4x penalty for noncompliance.

CARBwill also rely on serialized allowances and control and oversight of participants’ accounts

to track allowances. CARB can also audit facilities and verifiers to ensure compliance. 

RECLAIM lacked adequate deterrence mechanisms to encourage compliance. Facility

noncompliance between 1994 and 2000 ranged from 4% to 15%.327 EPA noted that “during the

2000–2001 excursion some sources were willing and openly violating their allowance limits

because they could make substantially more selling their increased production than they would

have to pay in penalties.”328 This was a failure of the first part of the penalty times risk equation.

RECLAIM’s penalty scheme was likely insufficient to prevent violations in the event of a price

spike. 329

RECLAIM also had failures in the second part of the equation: the perceived risk of being

caught. Under SCAQMD rules, the sellers are held accountable for their sold reductions, but

buyers escape any liability.330 Trades cannot be canceled nor can buyers be enjoined from using

fraudulent credits.331 According to Joseph Panasiti, senior deputy District prosecutor, this

removes the prisoners’ dilemma scenario whereby buyer and seller would need to testify against

each other on the issue of liability.332 But this ex-post enforcement of only sellers increases the

willingness of buyers to violate the rules. Finally, SCAQMD had trouble with both accounting

for allowances and conducting audits in a timely fashion,333 likely leading participants to

discount the risk of penalty. 

CARB’s trading program should not suffer from the same flaws as RECLAIM. First, an entity

that does not cover its emissions with allowances must purchase 4x that amount in allowances

as a penalty. Because this penalty rises with the price of allowances, it provides a strong

incentive to comply. In addition, an entity would be charged a separate violation for each

missing compliance unit and a separate violation for each 45-day period after the penalty due

date.334 Thus, continued non-compliance leads to steeper penalties. While CARB may also refer
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violators to a prosecuting agency, as SCAQMD did,335 CARB has reserved several measures

that it can take against violators on its own authority, such as freezing or confiscating a violator’s

account. Finally, the use of independent verifiers should help prevent the inspection/audit

backlog seen with RECLAIM.

C. Punishing rule violations

Beyond noncompliance, a host of other rule violations and gaming schemes may warrant

punishment. Without adequate penalties for these violations, even the best monitoring and

enforcement will lack teeth. Professor Pirrong, an expert on derivatives regulation, argues that

ex-post penalties are good deterrents to market manipulation.336

Section 94921(f) lists CARB’s possible recourses for violations of the trading rules. The

potential recourses are limited to: (1) reduction in compliance instruments “below the amount

allowed by the holding limit”; (2) increasing the annual compliance obligation above 30%; (3)

suspension or revocation of registration; or (4) freezing the entity’s Holding Account.337 Notably,

(1) appears to apply only in the case when an entity attempts to acquire more allowances than

permitted under its holding limit. One potential oversight to this list is the ability of CARB to

invoke any of the penalties listed in sections 96011 or 96013.

Recommendation VI-3: Explicitly reference sections 96011 and 96013 in the list of

potential recourses for violations of the trading rules.

CARB does assert, in section 96013, the ability to assess penalties “for any obligation contained

in [the regulations] that result in a violation.” We believe that CARB’s discretion to assess

penalties through section 96013 appears to be reasonably broad and should deter rule violations. 
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Currently, California’s carbon trading program is scheduled to end in 2020. The scheduled end

of the program could end up posing problems years before 2020. It will be quite difficult for

emitters to forecast allowance prices in 2020. If there are more compliance instruments than

emissions, then prices will go to zero, because they are worthless after the program ends. If

there are fewer compliance instruments then emissions prices could be very high. 

This zero or very high price forecast places emitters in a difficult quandary. If they invest in

carbon reduction, they could end up losing investors a great deal of money because allowances

become cheap. Also, the investment in carbon reduction would pay little in future savings with

the possible end of carbon trading. On the other hand, not investing in reduction could place

them in a market with extraordinarily high prices.

If emitters worry more about the high price possibility, then some unneeded investments would

take place but market functioning would not be impeded. If, on the other hand, emitters place

weight on the EU ETS example where allowance prices fell to zero, then there are likely to be

serious problems. An emitter that expects prices to fall to zero will wait to purchase compliance

instruments. It will also do as little emissions reduction as possible in the years leading up to

2020. If many firms fall into this category, then the 2020 market would be very difficult, with

too much demand for the existing compliance instruments, and likely calls for regulatory relief

because of the high cost and social ramifications of reducing emissions significantly over a

short time period. It is also unclear how penalties would be assessed in 2021 if emitters did not

submit sufficient allowances.338

This scenario can be avoided if the State announces the continuation of emissions trading in

the next few years. A good target timeframe for such an announcement would be the end of the

first compliance period. At that point, there should be much more information to evaluate the

success of the program, and that timeframe is far enough in advance of 2020 to avoid end-game

problems. 

Recommendation VII-1: Aim to address the question of the continuation of the program

and the fate of allowances post-2020, by the end of the first compliance period.

Other emissions trading programs have managed transitions well by allowing partial transfer

of banked allowances to a new program. Allowance prices fell at the end of the OTC NOx
program when sources realized that the program would be replaced by EPA’s NOx Budget

Trading Program (NBP) (part of the NOx SIP Call Program). EPA allowed some of the banked

allowances from the OTC NOx program to be transferred into NBP, preserving some of their

value.339 NBP imposed a nearly identical limitation on the use of banked allowances to prevent

seasonal emission spikes.340 In general, expectations concerning allowance value were not
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severely disrupted with this transition because federal policy established the terms of the

exchange in advance.341

Explicitly limiting the life of allowances can help avoid takings claims while allowing

modifications to the trading program over the longer term.342 For example, CARB could

explicitly state that all allowances issued under its current program will expire (be retired by

the State) in 2020. Or, CARB could define all allowances to have a 5-year lifespan or expire at

2020, whichever is sooner. CARB may also wish to explicitly reserve the right to convert—at

a specified conversion rate—banked allowances in the current program to be used in some new

trading program after 2020. At the same time, guaranteeing allowances against confiscation or

discount in the short term may encourage trading.343

Recommendation VII-2: CARB should include language explicitly allowing for either the

discontinuation of banked allowances or the transfer of them into a new program at an

appropriate ratio. 
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CARB has crafted a market likely to be both transparent and liquid, largely incorporating the

best practices from other allowance trading programs. Its provisions for market structure,

allowance allocation, emissions and trade reporting requirements, an allowance reserve, and

other key program features seem well designed. We think it is unlikely that CARB will

experience market manipulation significant enough to affect efficiency or fairness or cause

unwarranted price volatility. 

We also generally believe that CARB has designed a strong system of monitoring and

enforcement that will allow CARB to detect foul play, take necessary enforcement actions,

impose adequate penalties and more generally hold cheaters accountable. 

We did find areas, however, where the proposed rules could be improved. Some of the most

important of these will aid market liquidity and clarify anti-gaming rules. We suggest that

publicly owned utilities be required to auction their free allowances in the same manner as

independently owned utilities in order to “thicken” the market and help incentivize POUs to

reduce emissions early in the program. We also suggest that CARB clarify its definition of

resource shuffling, a key anti-gaming provision but one that we fear is drafted so broadly as to

thwart potential clean energy investments.

We would seek to strengthen penalties for underreporting emissions, as we believe the current

penalty structure is too lenient and will incentivize underreporting. When underreporting of

emissions is discovered, emitters should be required to submit allowances to make up the full
difference between their reported and actual emissions, and should be subjected to additional

penalties in some circumstances.

Overall, we are impressed by CARB’s program design and believe that its cap and trade market

will work well as proposed. Our hope is that CARB will consider incorporating our

recommendations into its program in order to strengthen an already-strong proposal.
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139 Fraas & Richardson, supra note 18, at 82—83.
140 McAllister, supra note 21, at Id. at 416.
141 Schwartz et al., supra note 36, at 89.
142 Id. at 90.
143 MONAST ET AL., supra note 9, at 13.
144 Schwartz et al., supra note 36, at 90.
145 Id. at 90.
146 Id. at 90.
147 MONAST ET AL., supra note 9, at 13.
148 Id. at 13—14.
149 Id. at 14.
150 Id.
151 BURTRAW & SZAMBELAN, supra note 3, at 19. In a later review, SCAQMD stated that banking would have
“present[ed] too great a risk of facilities “hoarding” unneeded credits in the earlier years, to be used in later
years when allocations were to be reduced, thus threatening progress towards attainment.”). SCAQMD, supra
note 70, at I-3-4. 
152 Banking and borrowing did occur within a six month window corresponding to the overlapping annual
compliance cycles. BURTRAW & SZAMBELAN, supra note 3, at 18.
153 Fowlie et al., supra note 4. 
154 U.S. EPA REGION 9, supra note 55, at 18—19.
155 Id. at 18—19.
156 Fowlie et al., supra note 4, at 8.
157 BURTRAW & SZAMBELAN, supra note 3, at 20.
158 CAL. AIR RES. BD., UPDATED ECONOMIC ANALYSIS OF CALIFORNIA’S CLIMATE CHANGE SCOPING PLAN–STAFF REPORT TO

THE AIR RESOURCES BOARD (2010), at http://www.arb.ca.gov/cc/scopingplan/economics-sp/economics-sp.htm.
159 The EU ETS does limit new entrants to using allowances to account for only 50% of their emissions
reduction. Europa, Press Release–Questions and Answers on the revised EU Emissions Trading System,
http://europa.eu/rapid/pressReleasesAction.do?reference=MEMO/08/796. 
160 HARRIS, supra note 1. 
161 Cal. Proposed Trading Reg. §§ 95833 and 95834.
162 See, eg. HARRIS, supra note 1.
163 HARRIS, supra note 1.
164 Cal. Proposed Trading Reg. § 95920(b)(1).
165 Specifically, 2.5 million metric tons of CO2e + 2.5% * (annual budget — 25 million metric tons). Id.
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§ 95920(d)(1).
166 Specifically, 7.5 million metric tons of CO2e + 2.5% * (future allowances — 75 million metric tons). Id. §
95920(e).
167 Id. § 95920(2).
168 Id. § 95920(2)(H).
169 Cal. Proposed Trading Reg. §§ 95820(b)(2) and 95854.
170 Id. §§ 95976.
171 Id. §§ 95856.
172 Id. § 95985(b).
173 CAL. AIR RES. BD., supra note 158.
174 Cal. Proposed Trading Reg. § 95983.
175 Letter from Int’l Emissions Trading Assoc. to CARB, Handling the Invalidation of Offset Credits in California’s
Cap-and-Trade Regulations: A Proposed Approach that Ensures Environmental Integrity and Market
Functionality (2010), at 9.
176 RGGI Model Rule § XX-1.2(am) (Control period) [hereinafter, “RGGI Model Rule”], at
http://www.rggi.org/docs/Model%20Rule%20Revised%2012.31.08.pdf.
177 U.S. EPA REGION 9, supra note 55, at 34.
178 Cal. Proposed Trading Reg. § 95841 tbl. 6-1.
179 Id. §§ 95856(c), 95856(g)(1).
180 Id. § 95853. 
181 Id. § 95853(a)—(b).
182 Id. § 95853(c)—(d).
183 The entity would also be a covered entity for the entire next compliance period (2018—2020) because it
exceeded the threshold in one of the prior three data years (i.e. 2016). Id. § 95853(a).
184 Id. § 95853(d).
185 Id. §§ 95850(b), 95852(a)(1), 95853(a).
186 Id. § 95850 et seq.
187 See id. § 95856(b)(2) (“[A] compliance instrument must be issued form an allowance budget year within or
before the year during which the compliance obligation is calculated . . . .”).
188 ELLERMAN ET AL., supra note 53.
189 Cal. Proposed Trading Rule § 95911(b)(6)(B).
190 Cf. U.S. EPA REGION 9, supra note 55, at 59 (suggesting, in hindsight, that RECLAIM would have benefitted
from contingency measures to force the installation of emission controls to avoid the pending allowance
shortage of 2000).
191 Id. at ii.
192 MONAST ET AL., supra note 9, at 5.
193 In fact, SCAQMD’s annual RECLAIM reports did forecast that a crossover point would occur in 1998 or 1999.
U.S. EPA REGION 9, supra note 55, at 13. Some environmental stakeholders also claim to have correctly
predicted the crossover point. Id. at 45.
194 U.S. EPA REGION 9, supra note 55, at ii.
195 Cal. Air Res. Bd., California’s Greenhouse Gas Inventory Data–Graphs,
http://www.arb.ca.gov/cc/inventory/data/graph/graph.htm. 
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196 P.L. Joskow & E. Kahn, A quantitative analysis of pricing behavior in California’s wholesale electricity market
during Summer 2000, 23 ENERGY J. 1 (2002).
197 Envtl. Defense Fund, Cost Containment through Offsets in the Cap-and-Trade Program under California’s
Global Warming Solutions Act,
http://www.edf.org/sites/default/files/EDF.AB%2032offsetsmodelingmemo.Aug2011.pdf (summarizing S.
GOLUB, N. KEOHANE & J. FINE, ENVTL. DEFENSE FUND, MODELING THE EFFECTIVENESS OF A STRATEGIC ALLOWANCE RESERVE

IN A CAP AND TRADE PROGRAM IN CALIFORNIA (2010)).
198 Joskow & Kahn, supra note 196; S. Borenstein, J.B. Bushnell & F.A. Wolak, Measuring market inefficiencies in
California’s restructured wholesale electricity market, 92 AM. ECON. REV. 1376 (2002).
199 Jonathan T. Kolstad & Frank A. Wolak, Using Environmental Emissions Permit Prices to Raise Electricity
Prices- Evidence from the California Electricity Market (Aug. 2008), at
http://hc.wharton.upenn.edu/jkolstad/kolstad_wolak_aug08.pdf.
200 Kolstad & Wolak, supra note 199, at 15.
201 Cal. Proposed Trading Reg. § 95852(b). Emissions generated in a linked jurisdiction are exempt from this
calculation. Id.
202 Id. § 95802(245).
203 Id. § 95802(245)(A)—(B).
204 Id. § 95852(b)(1) and (b)(1)(A).
205 Id. § 95852(b)(1)(B).
206 Possible under scenarios 1 and 2. In scenario 3, LADWP continues to use the coal power.
207 ROBERT N. STAVINS, RES. FOR THE FUTURE, MARKET-BASED ENVIRONMENTAL POLICIES: WHAT CAN WE LEARN FROM U.S.
EXPERIENCE (AND RELATED RESEARCH) 9 (Aug. 2003), at http://www.rff.org/documents/RFF-DP-03-43.pdf.
208 See Schwartz et al., supra note 36, at 93 (giving the example of emissions from smokestacks (direct) and
emissions from purchased electricity (indirect)).
209 Id.
210 Id.
211 Cal. Air Res. Bd., Mandatory Greenhouse Gas Reporting–Reported Emissions,
http://www.arb.ca.gov/cc/reporting/ghg-rep/ghg-reports.htm.
212 CAL. AIR. RES. BD., STAFF REPORT: INITIAL STATEMENT FOR RULEMAKING–REVISIONS TO THE REGULATION FOR MANDATORY

REPORTING OF GREENHOUSE GAS EMISSIONS PURSUANT TO THE CALIFORNIA GLOBAL WARMING SOLUTIONS ACT OF 2006
(ASSEMBLY BILL 32), at vi (Oct. 2010), at http://www.arb.ca.gov/regact/2010/ghg2010/ghgisor.pdf.
213 Raymond Olsson, Reporting, Verification, and Enforcement, at slide 4 (Presentation to the Program Design
Technical Stakeholder Workshop, June 3, 2008), at http://www.arb.ca.gov/cc/scopingplan/pgmdesign-
sp/meetings/060308/rve_presentation.pdf.
214 MRR § 95103(a)(7) and (e).
215 Id. § 95103(f). 
216 Olsson, supra note 213, at slide 4.
217 MRR § 95106.
218 RGGI Inc., RGGI CO2 Allowance Tracking System: Reports: Quarterly Emissions, https://rggi-
coats.org/eats/rggi/index.cfm?fuseaction=reportsv2.quarterly_emissions_rpt&clearfuseattribs=true.
219 Cal. Proposed Trading Reg. § 95850(a).
220 Id. § 95921(d)(4).
221 Id. § 95831(b)(3)(C).
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222 Id. § 95912(f)(1). There is a disclaimer–“to the extent permitted by state law”–which could encompass
certain public record requests and criminal or civil investigations. Id.
223 Id. § 95912(f)(2)(A)—(C).
224 Id. § 95912(d)(2).
225 Id. § 95912(k)(5).
226 Id. § 95912(k)(1).
227 Id. § 95830(c).
228 Id. § 95830(b) and (d)(3).
229 Id. § 95830(c)(1)(A)—(D).
230 Id. § 95921(a)(1).
231 Id. § 95921(d)(3).
232 MONAST ET AL., supra note 9, at 5.
233 Cal. Proposed Trading Reg. § 95912(k)(5). The summary information includes the names of bidders,
settlement price and “aggregated or distributional information on purchases.” Id. § 95912(f)(2)(A)—(C).
234 Id. § 95831(b)(3)(C).
235 Id. § 95971. 
236 Id. § 95830(c)(2). CARB must keep confidential (A) beneficial holdings information and (B) information
related to the identity of real persons. Id. § 95830(g)(1).
237 Id. § 95830(g)(1).
238 Id. § 95830(g)(2).
239 RGGI Inc., RGGI CO2 Budget Trading Program–Public Reports,
http://www.rggi.org/market/tracking/public_reporting.
240 RGGI Inc., RGGI CO2 Budget Trading Program–Market Monitor Reports,
http://www.rggi.org/market/market_monitor.
241 Cal. Proposed Trading Reg. § 95912(k)(5).
242 Id. §§ 96010 and 96022.
243 Id. § 95830(c)(2).
244 Generally, 30 days of the effective date of the regulation or, for Opt-in entities, by November 30 of the year
prior to the first voluntary compliance year. Id. § 95830(d).
245 Id. § 95831(a)(2).
246 Id. § 95831(a)(4).
247 Id. § 95831(4).
248 Id. § 95921(d)(4).
249 Id. § 95831(5).
250 Note that Cal. Proposed Trading Reg. § 95831(5) has a broken cross-reference: the voluntarily associated
entity is described in § 95814(a)(3); there is no § 95814(a)(2)(C).
251 Id. § 95890 et seq.
252 Id. § 95892(c).
253 Other accounts not discussed in this section are the Forest Buffer Account, id. § 95831(b)(5), and the
Voluntary Renewable Electricity Reserve Account, id. § 95831(b)(6)).
254 Id. § 95820(a).
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255 Id. § 95831(b)(1).
256 Id. § 95831(b)(2).
257 Id. § 95831(b)(2)(B) and (C).
258 Id. § 95831(b)(3)(A).
259 Id. § 95831(b)(3)(C).
260 Id. § 95831(b)(3).
261 Id. § 95831(b)(3).
262 Id. § 95831(b)(4)(D).
263 Id. § 95831(b)(4)(A)—(C); see also id. § 95870 (initial allocation of allowances to the Reserve); id. § 95857(d)
(excess emissions penalty).
264 Id. § 95830(f).
265 Id. § 95830(f).
266 Id. § 95830(c)(3).
267 Id. § 95832(a)(3) and (a)(4). The authorized representative must attest, under penalty of perjury, that he is
authorized to act on behalf of anyone with an ownership interest in the account, id. § 95832(a)(4), and that all
information submitted with the application is “true, accurate, and complete,” id. § 95832(a)(6). Each person
with ownership interest is “fully bound . . . by any order or decision issued to me by the accounts administrator
or a court regarding the account.” Id. § 95832(a)(5).
268 Id. § 95912(c)(2).
269 Id. § 95912(a).
270 Id. § 95912(c)(2).
271 Id. § 95912(d).
272 Id. § 95912(h).
273 Id. § 95912(c)(3).
274 Id. § 95921(b).
275 Id. § 95921(a)(2).
276 Id. § 95820(c) (“A compliance instrument issued by the Executive Officer does not constitute property or a
property right.”).
277 See, e.g., Schwartz et al., supra note 36, at 99 (quoting 42 U.S.C. § 7651b(f)) (SO2 trading); id. at 99
(quoting Section XX-1.2(k) of the Model Rules of RGGI,
http://rggi.org/docs/model_rule_corrected_1_5_07.pdf); Susan A. Austin, Tradable Emissions Programs:
Implications Under the Takings Clause, 26 ENVTL. L. 323, 328 (1996) (quoting SCAQMD Rule 2007(b)(2)—(3))
(RECLAIM trading).
278 See Justin Savage, Confiscation of Emission Reduction Credits: The Case for Compensation Under the
Takings Clause, 16 Va. Envtl. L.J. 227, 246 (1997) (“With explicit disclaimers, an ERC owner almost surely holds
no property right under the Fifth Amendment.”); Austin, supra note 277, at 347 (“[E]ven if tradable emission
permits were considered property within the meaning of the Fifth Amendment, a taking would not be found so
long as nothing in the statutory language had guaranteed that the government would not reduce the amount
of pollution allowed under the permits.”).
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279 The fact that CARB has explicitly stated that allowances do not convey a property right is not dispositive,
but merely “but one factor to be considered.” Fed. Lands Legal Consortium ex rel. Robart Estate v. United
States, 195 F.3d 1190, 1197 (10th Cir. 1999) (quoting Coomes v. Adkinson, 414 F.Supp. 975, 993 (D.S.D. 1976));
Bd. of Regents v. Roth, 408 U.S. 564, 571 (1972). The property interest in emission allowances could be
compared to that of radio frequency licenses. A combination of statutory language and court rulings have
provided due process protections for holders of radio frequency licenses. See Rochelle Quiggle, Smog Futures:
The Latest in Commodities Trading Lacks Procedural Due Process Safeguards, 2 DICK. J. ENVTL. L. & POL’Y 105,
118—121 (1992).
280 Cf. Quiggle, supra note 279, at 125.
281 Cal. Proposed Trading Reg. § 95921(e)(A)—(F).
282 Id. § 95914(c).
283 Id. § 95914(c)(2).
284 Id. § 95914(b).
285 Id. § 95914(d)(1).
286 Id. § 95914(d)(4).
287 Id. § 95802(56).
288 Id. § 95802(274).
289 Id. §§ 95802(171) and §95976(d). Non-sequestration offset projects must be verified annually. Id. § 95977(b).
Sequestration offset projects require verification every six years. Id. § 95977(c).
290 Id. § 95802(198) and (199).
291 Id. § 95802(220) and (221).
292 Id. § 95856(d).
293 Id. § 95856(e)(2). 
294 CARB must calculate an entity’s emissions (and thereby assign a compliance obligation) using the “best
information available.” MRR § 95131(c)(5)(C). Several practical requirements, however, suggest that the entity is
better off submitting a timely emissions report. First, an entity must provide all necessary data within 5 days of
CARB’s request and provide CARB access to relevant personnel. Id. § 95131(c). In effect, the entity is
submitting to a CARB audit of its emissions. Second, CARB will generally use sector specific calculation
methodologies, which may not be as favorable to the specific entity’s actual emissions. Id. § 95131(c)(B)(1).
Third, CARB will rely on the punitive missing data provisions in the event of missing data, which seems more
likely to happen under a rushed CARB audit than under normal verification procedures. Id. § 95131(B)(2).
Finally, missing the reporting deadline is considered a violation, allowing CARB to impose penalties on the
entity. 
295 Cal. Proposed Trading Reg. § 95802(167).
296 Id. § 95970 et seq.
297 Id. § 95975(c).
298 Id. § 95975(c).
299 MRR § 95107(a) (proposed 2010 revisions).
300 Cal. Proposed Trading Reg. § 95850(c).
301 Id. § 95976(d)(2).
302 MRR § 95102(231).
303 BLACK’S LAW DICTIONARY (9th ed. 2009) (“material”).
304 U.S. EPA REGION 9, supra note 55, at 30 —31.
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305 See, e.g. U.S. EPA REGION 9, supra note 55, at 31.
306 SCAQMD, supra note 70, at I-3-2.
307 U.S. EPA REGION 9, supra note 55, at 31—32; see SCAQMD, supra note 70, at I-3-6.
308 U.S. EPA REGION 9, supra note 55, at 31.
309 Id.
310 Id.
311 Id.
312 42 U.S.C. § 7604.
313 STAVINS, supra note 207, at 9.
314 Coplan, supra note 17, at 29; 42 U.S.C. § 7651j(a) and (b) (Clean Air Act § 411).
315 The state board can translate violations into a number of days in violation according to a method adopted
by the state board, where appropriate. Cal. Health & Safety Code § 38580(b)(3).
316 Cal. Health & Safety Code § 42400.8.
317 Id. § 42400.3 (willful and intentional emission of an air pollutant in violation of regulations). 
318 Cal. Proposed Trading Reg. § 95857(b).
319 Id. § 95857(b)(4).
320 Id. § 95857(c).
321 Id. § 95858(b).
322 Id. § 95858(a).
323 Per the formula in Cal. Proposed Trading Reg. § 95858(b): 110 — 100 — (100 * 0.05)) = 5.
324 Id. § 95858(c).
325 RGGI Model Rule § XX-6.5(d) (Compliance). The SO2 trading program has a similarly broad enforcement
statement, defining a violation of any excess emissions without qualification. See 42 U.S.C. § 7651m.
326 40 C.F.R. § 98.3(h). Federal monitoring rules do require that monitoring equipment must be calibrated to
industry standards and specifically require 5% accuracy. 40 C.F.R. § 98.3(i)(1). Accuracy of instrumentation,
however, is mostly about determining the variance–not bias–in measurements. We understand the limitations
of emissions measurement, but consider that to be a distinct issue better dealt with using industry standard
calibration procedures. In contrast, we are concerned with preventing bias in measurement data, as would
currently be allowed under CARB’s 5% exemption. 
327 U.S. EPA REGION 9, supra note 55, at 12 —13. But see SCAQMD, supra note 70, at EX-2 (claiming compliance
rates of 96% to 98% with the exception of the 2000 to 2001 California power crisis).
328 U.S. EPA REGION 9, supra note 55, at 33.
329 Under RECLAIM, violations of permit and district rules are classified as misdemeanors punishable by a fine
up to $1,000 and/or six months imprisonment. Cal. Health & Safety Code §§ 42400(a), 42400.1(a), 42400.2(a)
(West 1993); see also Nancy J. Cohen, Emissions Trading and Air Toxics Emissions: RECLAIM and Toxics
Regulation in the South Coast Air Basin, 11 UCLA J. ENVTL. L. & POL’Y 255, 292 (1993).
330 Cohen, supra note 329, at 262.
331 Id.
332 Id.
333 See SCAQMD, supra note 70, at II-2-6 (noting the enforcement lag in auditing potential violations). The
statute of limitations in civil prosecutions is three years from when SCAQMD “knew or should have known”
about the violation. Id.
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334 Cal. Proposed Trading Reg. § 96014. In addition, submission of false information with intent to deceive, late
submissions, or failure to submit emissions reports are separate violations for each day after the
submission/due date. MRR § 95107(a) and (b).
335 Cal. Health & Safety Code § 42400(c).
336 STEPHEN CRAIG PIRRONG, THE ECONOMICS, LAW AND PUBLIC POLICY OF MARKET MANIPULATION (1996). 
337 Cal. Proposed Trading Reg. § 95921(f).
338 Auctions and reserve sales trigger the non-compliance penalties. Without another auction or reserve sale
after 2020, there is no trigger for the penalty deadline and, read literally, the penalty never comes due. See
Cal. Proposed Trading Reg. § 95857(b)(4). In fact, read literally, every entity could choose to not submit
allowances in 2021 and receive a penalty that never comes due.
339 BURTRAW & SZAMBELAN, supra note 3, at 23. The transition ratio was approximately nine OTC NOx credits to
two NBP allowances. Fraas & Richardson, supra note 18, at 69.
340 Fraas & Richardson, supra note 18, at 69. Due to certain state restrictions in the OTC NOx program, certain
OTC NOx allowances had effectively an expiration deadline. Not surprisingly, it was these “use-or-lose”
allowances that utilities dedicated to the 2:1 progressive flow control restriction.
341 Fraas & Richardson, supra note 18, at 70.
342 Savage, supra note 278, at 247—48
343 Id. at 248.
344 Adapted from CAL. AIR RES. BD., supra note 158, at 52 fig.6,
http://www.arb.ca.gov/cc/scopingplan/economics-sp/updated-analysis/updated_sp_analysis.pdf.
345 Adapted from McAllister, supra note 21, at 402 tbl.1.
346 Adapted from McAllister, supra note 21, at 406 tbl.2.
347 From Fowlie et al., supra note 4, at 21 fig.1. 
348 From BURTRAW & SZAMBELAN, supra note 3, at 10 fig.1 (citing data provided by Gary Hart of ICAP Energy).
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