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Executive Summary 
 
Implementation of a cap-and-trade program involves the creation of new markets for 
emission allowances.  Allowance markets may be disrupted by manipulative behavior, 
speculative excesses, or large flows into or out of the market by hedge funds and other 
institutional investors.  Such disruptions would impair the CO2 price signal, raise costs 
for regulated entities, and impair the reputation of the program.  This paper discusses 
system design elements that could help prevent such market disruptions, including 
aspects of allowance auctions, transaction registries, allowance banking, and price 
stabilizing mechanisms.  It raises the possibility of employing temporary, special 
methods in the early years of program implementation to create an added degree of safety 
as firms and regulators gain experience with the new market.  The paper focuses on the 
regulatory functions involved; it does not evaluate the wide range of possible institutions 
that could perform those roles.   
 
Allowance auctions could potentially generate an undesired concentration of allowance 
holdings or be subject to collusive bidding behavior.  Careful design of auctions could 
help foster price discovery, while the use of purchase limits and non-competitive bidding 
by small firms could help ensure a wide distribution of allowance ownership.  
 
It is more difficult to identify some types of market manipulation and the emergence of 
speculative excesses in secondary market trading.  While information could be obtained 
from many market sources, allowance tracking systems could also be designed in part for 
that purpose.   
 
Allowance banking is a common design feature used to prevent wide price swings in cap-
and-trade systems.  When firms can hold allowances for use in future compliance 
periods, the presence of excess allowances in the system does not cause allowance prices 
to drop to zero late in a compliance period.  Also, after allowance banks have been built, 
they can be used when prices jump higher; this would tend to restrain a temporary price 
spike. 
 
However, allowance banking has not always succeeded in stabilizing allowance prices.  
Indeed, if banking is unlimited, it may cause current period allowance prices to respond 
sharply to changes in longer-term expectations.  In that case, regulated firms that must 
purchase allowances merely to meet their compliance obligations in the current period 
could be whipsawed by the type of price fluctuations that often occur in long-term asset 
markets.  A variety of possible limits on allowance banking could be designed to help 
avoid such outcomes.   
 
A new cap-and-trade program may be especially vulnerable to price fluctuations during 
the first several years of its implementation.  Pronounced fluctuations in prices in the 
initial years would mean losses for some regulated firms, especially for smaller 
enterprises that were just getting used to the market.  Moreover, price volatility early in 
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program implementation would make it more difficult for regulators, who would also be 
learning about the new market, to identify the emergence of manipulative behavior and 
speculative excesses.  Even if price swings in the early years were innocent in nature, 
perceptions of manipulation and speculative excess could threaten the sustainability of 
the program.  A broad cap-and-trade system covering the energy sector and other 
industries would likely be particularly subject to suspicions about such behavior.     
 
Special procedures could be designed to help prevent the reality or perception of 
manipulation and speculative excess in the first phase of a new cap-and-trade program.  
One option would be for the implementing agency to arrange for a smooth path for 
allowance prices in the years leading up to the achievement of a hard emission goal in 
2020.  Rather than using annual emission caps in the years before 2020, the agency could 
announce a path for allowance prices that was expected to be associated with gradual 
progress toward the 2020 emission goal.  The price path could be adjusted each year in 
light of the emission reductions achieved.  In this first phase of the program, the agency 
would hit its price target (within some margin of error) by adjusting the issuance of 
allowances in auctions as needed.   
 
Such a procedure would allow private firms and the regulatory agency itself to gain 
experience with the market and the various mechanisms of the cap-and-trade program.  
The relative stability and predictability of prices would provide the best possible 
guidance to firms in planning mitigation investments.  Moreover, the public would be 
reassured that the market was free of the manipulation, gaming, and speculative excesses 
that have been observed in energy markets.     
 
The stable CO2 price in the first phase of the program would provide all the benefits of a 
market-based approach, including incentives for the early implementation of mitigation 
investments.  During those early years, therefore, allowance banking could be strictly 
limited.      
 
In 2020, the program’s “training wheels” would be removed.  The final phase of the 
program would begin, involving hard aggregate emission caps and a greater range of 
potential fluctuations of allowance prices.  The market would nevertheless benefit from 
the experience gained in early years of the program.  Regulated firms would have become 
familiar with auctions and secondary market trading.  The regulatory agency would have 
honed its systems for obtaining market information and investigating possible 
manipulative behavior.  As a result, the amplitude of price swings would likely be much 
less than might otherwise have occurred.  Nevertheless, to cope with the added price 
uncertainty, the limits on banking could be relaxed in 2020 and other adjustments could 
be made in program rules.  
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Potential CO2 Market Disruptions 
 
A cap-and-trade program imposes a limit on the aggregate greenhouse gas emissions of 
regulated entities.  Emission allowances are therefore rationed, and in the absence of 
program flexibilities, allowance shortages could potentially develop that would put 
emitting firms into noncompliance.  In addition, depending on the complexity of the rules 
of the program, firms could attempt to manipulate the market to game the system.  Other 
types of potential market disruptions are common to many financial markets.  They 
include the possibility of fraudulent behavior, unfair competition, short-term price 
volatility, wide swings in prices over longer periods, speculative bubbles and panics, and 
outsized flows into or out of the market by hedge funds, pension funds, and other 
institutional investors. 
 
To be successful, a cap-and-trade program needs to establish a CO2 price signal to guide 
regulated firms as they plan emission mitigation activities.  If the price signal is clear and 
stable, it will provide an important dividing line between low and high cost emission 
abatement projects.  All projects with an incremental cost per ton below the market price 
of allowances will be implemented.  However, abatement projects with a higher cost per 
ton than the market price will be avoided, as firms will buy allowances, if needed, and 
use them to cover those emissions.  A clear price signal thus provides the fundamental 
role of a market mechanism; it provides an incentive for implementation of only the 
lowest cost abatement projects and thereby minimizes the overall cost to an economy of 
achieving environmental objectives.   
 
However, if market disruptions distort the CO2 price signal, the cost-effectiveness of the 
program would be impaired.  Some higher cost abatement projects would likely proceed, 
while some lower-cost projects might never be implemented.  In addition, while some 
firms may benefit from buying allowances when prices are low, other firms would incur 
losses by purchasing at temporarily high prices.  Price uncertainty would impair the 
planning of longer-term investments in emissions control.  Moreover, excessive price 
volatility could arouse suspicions about possible manipulation and speculative excesses, 
thereby undermining the reputation of the cap-and-trade system.  The sustainability of the 
program could even be called into question.   
 
The Design of Allowance Auctions 
 
Some or all of the emission allowances of a cap-and-trade program may be issued 
through government-arranged auctions.  Auctions are potentially subject to certain types 
of manipulative behavior by participating firms.  In addition, if improperly designed, 
auctions could increase the concentration of allowance ownership and therefore lay the 
basis for subsequent manipulation of secondary markets. 
 
Auctions need to be designed and managed carefully to avoid the risk that bidders will 
collude in attempts to obtain allowances at artificially low prices.  Indeed, one of the key 
objectives of an auction is to aid the price-discovery process — the identification of a 
fairly stable price around which secondary market trading is likely to occur.   
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Because of the issuance of a large volume of allowances in auctions compared with the 
amounts that might be traded in secondary markets at any given time, auctions could 
potentially provide an opportunity for one bidder to substantially increase its share of the 
overall allowances outstanding.  Other firms that were unable to get the allowances they 
needed in the auction might subsequently have to pay high scalper's prices to buy them in 
the secondary market from the dominant auction bidder. 
 
Careful design of auctions could help prevent such adverse outcomes.  Regulations could 
explicitly prohibit collusive bidding and closely monitor bidding behavior to enforce 
those rules.  To further reduce the risk of collusion, the information about the bidding 
behavior of individual firms could be kept confidential.  For instance, a single-round, 
sealed-bid auction could be used and the information released about auction results could 
be limited to the final clearing price and the total amount of allowances issued.  These 
procedures are being used in the allowance auctions of the Regional Greenhouse Gas 
Initiative (RGGI).  In recent years, the U.S. Treasury has also been using single-round, 
sealed-bid auctions and it does not reveal the amounts purchased by individual bidders.1 
  
To reduce the risk that an allowance auction would result in an undesired concentration in 
ownership of allowances, purchase limits could be imposed.  To help enforce limits on 
the percent of allowances that a single firm could buy in an auction, participants would 
need to be registered and beneficial owners identified in cases where bidders act as agents 
for others.  RGGI requires a firm to reveal any associated companies or other firms that 
may have an interest in the outcome of its bidding and it limits purchases of any 
associated group of companies to 25% of the auction.  In the Dingell-Boucher bill, the 
purchase limit would be 10% of the issuance in regular auctions.  In Treasury security 
auctions, the limit is designed to take account of any existing holdings of the security 
being auctioned; the sum of a firm's existing holdings plus its purchases in the auction are 
limited to 35% of the issued amount of the security.     
 
Auctions by the U.S. Treasury also include a facility for small investors to participate 
without having to bid on the price.  The size of such "non-competitive tenders" is limited 
to $5 million.  Under this facility, an individual merely indicates the amount of Treasury 
securities desired; the purchase is automatic at the auction clearing price.  A cap-and-
trade program could also include a non-competitive-tenders facility.  Smaller regulated 
firms would then be confident of obtaining the allowances they need in auctions.  The 
Dingell-Boucher bill includes a similar feature: it would allow any regulated firm to pre-
commit to buying up to 80% of its annual compliance obligation in auctions during the 
year at whatever auction clearing prices emerged.      
 

                                                 
1  The Treasury does, however, release information about the range of bids and the distributions to 
different categories of purchasers.  Some researchers believe that auction participants will bid 
lower prices if they cannot judge the overall strength of demand by observing the behavior of 
other bidders.  For that reason, they recommend auctions with multiple rounds of open bidding.  
For further information on auction options, see Holt et al (2007) and Cramton and Kerr (1998).    
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Manipulation and Speculative Excesses in Secondary Markets 
 
Outside of auctions, emission allowances may be traded in a variety of secondary 
markets, including the spot (or "cash") market as well as swap and derivatives markets 
(such as futures and options).  Trading may occur on organized exchanges, "over-the-
counter" through brokers and dealers, or in bilateral arrangements.  Because of the 
difficulty of collecting complete and timely information across the wide diversity of 
inter-related secondary markets, it is a challenge for regulators to identify emerging 
concentrations of holdings and some types of manipulative behavior.   
 
Deceptive and fraudulent behavior would be the easiest type of manipulation to detect, as 
aggrieved parties would generally come forward to testify about it.  Existing securities 
and commodities laws also prohibit more subtle means of creating false impressions 
about market prices.  A common example is "wash trades" in which a firm, acting 
through agents, is itself both the beneficial buyer and seller of the instrument.  A firm 
might have an incentive to push prices higher through such means in order to eventually 
conduct a large genuine sale or merely to create problems for its competitors.   
 
Another example is manipulation of spot market prices in order to earn profits on large 
maturing derivative positions.  For instance, the value of a firm's holdings of futures and 
options contracts may depend on the spot market price of allowances on a given day.  If 
the liquidity of the spot market is limited, the firm may find it worthwhile to drive up spot 
prices with aggressive purchases on that day in order to increase the payoffs from its 
futures and options contracts. 
 
Firms may also have an incentive to game the system if discrete changes in program rules 
would be triggered at a given level of market prices.  For instance, in the RGGI program, 
limits on offsets would be relaxed if market prices averaged above certain levels over any 
12-month period.  If prices were close to the threshold level toward the end of one 12-
month period, some firms might be able to profit by pushing prices across the trigger 
point and then taking advantage of the looser limit on offsets.  A cap-and-trade program 
designed without market price triggers for discrete rule changes could avoid providing 
such incentives for gaming of the system.   
 
It is also difficult for a regulator to identify the emergence of speculative excesses in an 
asset market.  In nearly all financial markets, prices at times move far away from 
fundamental equilibrium levels because of contagion effects in expectation formation 
(“herd behavior”).  Because of differences in views about equilibrium prices, however, it 
is almost impossible to be confident of identifying a speculative bubble as it is emerging.  
When prices begin moving noticeably above expected levels, it may be a transitory event 
associated with the normal ebb and flow of supply and demand or the initiation of a more 
lasting trend.  Even after it becomes obvious that a new trend has taken hold, it is 
typically unclear for some time whether the price move reflects accurate assessments of 
future equilibrium prices or an excess of speculative fervor.  Often, a speculative bubble 
is clearly identified in the consensus opinion only after it has burst.   
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In some cases, a surge in asset prices may not reflect the emergence of outlandish 
expectations for prospective returns, but the flow of large pools of money into the market 
from institutional sources.  For example, hedge funds and other institutional investors 
may develop an attraction for emission allowances as they have in recent years for energy 
and other commodities.  Emission allowances may be seen as a worthwhile investment on 
their own or as a good choice for portfolio diversification because their returns have a 
low correlation with those on other assets.  If institutional investors who have entered the 
market eventually become disenchanted with it, the mass removal of funds could cause 
prices to plummet.    
 
In general, speculators (investors with no compliance obligation) can play a useful role in 
emission allowance markets.  They are an important source of liquidity as they may often 
be willing to take the opposite side of trades to those preferred by regulated firms.  For 
instance, many regulated firms may wish to buy long positions in allowance futures and 
options with maturity dates close to the end of a compliance period, thereby locking in 
their costs of compliance.  Non-regulated entities may be needed to take the other side of 
those futures and options contracts. 
 
Furthermore, prohibiting non-regulated entities from participating in the allowance 
market would probably not eliminate all speculative behavior.  Some regulated firms may 
take positions in allowance markets that go beyond a mere "hedging" of price risks 
related to their expected compliance obligations.  Also, an allowance could be traded 
bilaterally without any recorded change in ownership on the official allowance registry;  
the allowances could be held in custody for outside investors by a regulated entity.  Even 
if official holders were required to reveal the beneficial owners of their allowances, over-
the-counter forward market transactions could be conducted among firms that have no 
current ownership positions. 
 
If a financial bubble developed in an emission allowance market, the cost of compliance 
would rise substantially for regulated firms that were forced to pay artificially high 
prices.  Some firms would avoid the risks of sharp price increases through hedging 
activities.  However, there are costs associated with hedging and the protection is 
unlikely to be complete.  For instance, at the start of a compliance period, a firm would 
not know the level of its emissions for the period and therefore the amount of allowances 
it would need.  Uncertainties about allowance needs in future periods would be even 
greater.  Moreover, futures markets become illiquid at longer maturities and generally do 
not extend out beyond a few years.  Unless a firm bought allowances in futures markets 
to match precisely its need for allowances on the day the allowances had to be 
surrendered, it would have a residual exposure to allowance price risks and perhaps to 
allowance availability risks.   
 
If a speculative bubble in allowances developed and then collapsed, regulated firms and 
other investors would incur financial losses on any allowances bought earlier at inflated 
prices.  Firms that had built large allowance banks would likely suffer the biggest hit.   
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In many financial markets, restraints are imposed on trading activity to help prevent the 
emergence of speculative bubbles and to limit their extent if they do occur.  For instance, 
if the New York Stock Exchange Composite Index moves more than 2% in one day, the 
Exchange limits program trading to “price stabilizing transactions.”2   Also, in response 
to a large movement of prices, trading may be temporarily halted on the NYSE and on 
stock futures markets.  In addition, the Commodity Futures Trading Commission imposes 
position limits on the holdings of commodity futures contracts by speculators.  The 
Dingell-Boucher bill would allow the Federal Energy Regulatory Commission to set 
limits on the positions and transactions of speculators in CO2 allowance markets.  
Despite restraints on trading through the above types of mechanisms, however, financial 
boom and bust cycles remain notorious.   
 
Sources of Market Information 
 
A regulator attempting to identify manipulative behavior or the emergence of a 
speculative bubble in an emission allowance market would need substantial and timely 
information about ongoing market developments.  Daily information could be collected 
from organized exchanges, brokers, dealers, and large traders.  In addition, the regulatory 
authority for the cap-and-trade system would need to maintain a registry of allowance 
ownership for the purpose of ensuring compliance.  An inter-connected registry to track 
the ownership of offset credits would also be required.  If designed properly, allowance 
registries could also assist with market surveillance.  However, a registry designed for 
market monitoring would have somewhat different features than those developed solely 
for compliance and offset tracking. 
 
A registry designed for compliance purposes must combine emission information with 
allowance holding.  The regulator would need to be able to debit the allowance account 
for the obligations of regulated firms at the end of the compliance period, and to identify 
any non-compliance events.  The beneficial ownership of allowances during the course of 
the year is not of particular importance in such systems.  What matters is the ownership 
of the allowances on the day that they are collected for compliance purposes.  Because of 
the public’s interest in environmental outcomes, these systems have often been designed 
to be transparent and open to public inspection at any time (e.g., through the internet).  A 
prominent example is the Acid Rain Allowance Tracking System maintained by the 
Environmental Protection Agency.   
 
In designing a registry to track offset credits, transparency is also essential.  All market 
participants need to have confidence that the same offset credit has not been sold to more 
than one party. 
 
For market surveillance, however, it is important to have information about transactions 
and beneficial ownership that is complete and kept up to date on a daily or even hourly 
basis.  Providing complete transaction information to the general public would deter 
                                                 
2  To be more precise, Rule 80A of the NYSE stipulates that index arbitragers can only buy after a 
downtick in price or sell after an uptick in price, depending on the direction of the previous 2% 
movement in the NYSE price index.   
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collection of such data.  Information about a firm’s purchases and sales would reveal its 
trading strategies and could impair its competitive position.  An allowance tracking 
system that does not keep confidential the transactions of individual firms likely results in 
a substantial amount of trading moving off the books of the system.  For instance, in the 
Acid Rain program, brokers report much larger volumes of trades than show up on the 
EPA's publicly-viewable Allowance Tracking System. 
 
While confidentiality of information about individual firms and transactions is essential 
to foster more complete reporting, summary market data may still be provided to the 
general public.  For instance, the CFTC obtains confidential daily reports on the 
transactions of individual large traders in commodity futures markets, which it uses for 
market surveillance.  It releases to the public only an aggregated version of the data on 
those reports.  Similar confidentiality is maintained on reports received by the Treasury 
and Federal Reserve from individual banks and Treasury security dealers.  Because 
proprietary information is not revealed to potential competitors, it is easier to collect 
more complete data about transaction prices and volumes, as well as position holdings.   
 
The allowance tracking system should also require account holders to reveal the 
beneficial owners of the allowances in the account.  The regulatory agency could then 
undertake regular analyses of ownership holdings, combining the accounts of any related 
companies that might be under the same management control.  Appropriate software 
could be developed and employed to assist with such analyses.       
 
Even if fairly complete and up-to-date information about allowance ownership, trades, 
and prices were available, it would nevertheless be a challenge to identify some types of 
manipulative behavior.  Attempts to drive allowance prices higher might be difficult to 
distinguish from other types of buying interest.  This would be especially true if program 
rules provided for unlimited allowance banking.  Even if a firm began buying many more 
allowances than it needed in the current compliance period, it could be genuinely 
attempting to build an allowance bank rather than trying to manipulate prices.  The 
complex effects of allowance banking on potential market disruptions are discussed in the 
next section. 
 
The Role of Allowance Banking 
 
From the start of a new cap-and-trade program, allowance banking is an effective means 
of helping keep prices from dropping too low.  If regulated firms are allowed to bank 
excess allowances for use in later compliance periods, they will be motivated to build up 
allowance banks in the initial years, especially at times when prices are relatively low.  
Firms will plan to use the allowances in future periods when caps are tighter and 
allowance prices are higher.  Banking also helps to motivate early action to mitigate 
emissions by buoying CO2 prices and providing a return on grandfathered allowances 
that are not used.   
 
In later years, banking can also help limit price surges.  After sizable allowance banks 
have been built, firms may use banked allowances rather than buy new allowances in the 
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market in a period when prices spike upward.  If many firms do so, the upward pressure 
on market prices would be alleviated. 
 
However, banking can actually increase the fluctuations in allowance prices in some 
circumstances.  This destabilizing role arises because allowances have a dual character 
when banking is permitted.  Allowances continue to play their primary role as the means 
of satisfying the compliance obligations of regulated firms at the end of the current 
period.  And some firms may buy allowances merely for this purpose.  With banking, 
however, allowances also become a financial asset with a potentially infinite life.  
Allowance trading may then become dominated by investors who intend to hold 
allowances for resale in future periods, and as a result, prices would be higher for firms 
needing allowances just to satisfy their current obligations.  Moreover, any change in 
investor expectations regarding the future value of an allowance would affect the price of 
allowances today.  Price movements in the current period may thus become more 
pronounced when banking is allowed.  
 
The effects of changes in longer-term expectations were evident in the Acid Rain 
Program.  When the EPA announced its Clean Air Interstate Rule (CAIR) in 2005, SO2 
allowance prices surged from a reported $200 to over $700/ton, despite the fact that 
CAIR was not scheduled to be implemented until 2009.  Indeed, prices spiked around the 
end of 2005, temporarily exceeding $1,600/ton.  In July of 2008, however, a court 
disallowed the CAIR program and SO2 prices reportedly plummeted from around $500 
to $85/ton.  This prolonged swing in prices occurred because allowance banking made 
current-period prices sensitive to expected prices in future compliance periods.   
 
It is appropriate for the price of a long-term asset to respond to changes in expectations 
about future developments.  However, fluctuations in allowance prices cause losses for 
firms that buy at the wrong time, including regulated entities that purchase allowances 
merely to meet compliance obligations at the end of the year.  Moreover, misleading 
swings in prices could cause mistakes in choices about mitigation investments as well.   
 
However, firms will alter plans for longer-term emission abatement investments in direct 
response to changes in expectations about the future of the program.  A feedback onto 
current period allowance prices is unnecessary and largely irrelevant.  The return on 
longer-term investments depends on the level of allowance prices in the periods when the 
projects are in operation, not on prices in the year in which the projects are initiated.   
 
Allowance banking could also make it more difficult to identify episodes of market 
manipulation and gaming of the system.  A firm could insist that it was buying 
allowances merely to build up its bank as a hedge against uncertainties in future years 
even though its real motive might be to drive prices higher in the current period.  Its 
purpose might be to game the system by triggering a regulatory threshold level or merely 
to create problems for its competitors.  In the extreme, whether for innocent or 
manipulative motives, a single firm could potentially accumulate and hoard enough 
allowances in its bank to dry up trading at some point in a compliance period.  Other 
firms might then be unable to obtain the allowances they need for compliance.   
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The chances of speculative excesses in allowance markets are also greatly increased with 
banking.  Contagious movements in expectations, either in booms or busts, have more 
pronounced effects on the prices of longer-term assets.  As noted above, banking converts 
allowances from a short-term to a long-term asset.  Moreover, banking makes it safer for 
any investor to accumulate a large position in allowances, as the allowances can always 
be used or sold in future years.  Thus, if allowance prices seemed likely to spiral ever 
higher, regulated firms and other investors might jump on the bandwagon, piling up 
allowances in their banks.  A feedback loop could generate successive rounds of such 
behavior:  Expectations for increasing prices would motivate buying, thereby driving 
prices higher and in turn contributing to more exuberant expectations.  Some investors 
might join in even though they guessed that a bubble was occurring if they thought they 
could get out before it burst.  When the bubble did collapse, however, those who bought 
allowances at very high prices would endure substantial losses.  The reputation of the 
cap-and-trade program could be severely damaged.       
 
Limits on Banking 
 
Limits on banking would reduce the risks of allowance shortages, market manipulation, 
gaming of the system, and speculative excesses.  Many existing cap-and-trade programs 
place constraints on banking; the future program of the Western Climate Initiative may 
do so as well.  In the past, limits on banking have typically taken the form of expiration 
dates on allowances or discounts on the use of banked allowances.  In a few cases (CO2 
control in Denmark, acid rain pollutants in Seoul, and certain Kyoto credits after 2012), 
direct limits have been placed on the number of allowances that can be banked by 
regulated entities (Haites).   
 
Expiration dates, by themselves, would be unable to restrain banking.  A regulated firm 
could use its expiring allowances to cover its emissions in a compliance period while 
replacing its bank with newer vintage allowances.  Cap-and-trade programs avoid this 
difficulty by requiring firms to surrender recent vintages of allowances before the older 
allowances can be used.  This procedure adds complexity to allowance trading, as each 
vintage of allowances then has a different price.  Also, some circumvention of the 
purpose is still possible, as firms with no allowance bank could swap their recent vintages 
for allowances scheduled to expire.  Firms unable to arrange such swaps, however, would 
take losses when their banked allowances expired.     
 
With discounts, a banked allowance is worth less than one ton of emissions when it is 
used in a future compliance period.  Discounts discourage banking by reducing the 
expected financial return on stored allowances.  However, it might be difficult to 
calibrate the discount needed to achieve any particular desired limit on banking.  Also, if 
the expected future price of allowances jumped higher, a contagion of buying interest 
might nevertheless develop despite a discount on banking.   
 
As in the case of expiration dates, discounts on banking can result in very complicated 
procedures.  For example, in the NOx programs of the Eastern U.S. states, allowance 
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banks are subject to discounts only when used for compliance purposes.  If firms submit 
more than a given percentage of their banks in any year, then over that limit, two 
allowances must be submitted to cover each ton of emissions.  Nevertheless, NOx 
allowance banks quickly grew to nearly half of the total cap under the 1999-2002 
program (despite the fact that banks from 2002 could not be carried into 2003) and again 
under the program that began in 2003.  A discount arrangement of this nature would have 
no direct effect on the banks that might be accumulated by non-regulated firms.      
 
Instead of expiration dates or discounts, direct limits could be placed on the number of 
allowances that can be banked.  The limits could be designed to increase over the first 
few years of the program so that banks could gradually rise over those years.  A different 
approach would be needed for regulated entities than for non-regulated firms.  In general, 
regulated firms with large compliance obligations should be allowed to go beyond the 
general limits on banking applicable to non-regulated firms.  The initial limit for non-
regulated firms could be based on a fraction of the allowances issued in the first year.  A 
large emitter could face a looser ceiling based on a given percentage of its compliance 
obligation.     
 
Although limits on banking would lower the risk of manipulative behavior and 
speculative bubbles, they would also reduce the effectiveness of banking as a means of 
coping with temporary price swings and motivating early emission reductions.  
Moreover, neither limited nor unlimited banking has been sufficient to prevent price 
fluctuations and market disruptions in the early years of many cap-and-trade programs, as 
discussed below. 
 
Price Fluctuations in the Early Years of Cap-and-Trade Programs 
 
The potential for market manipulation and speculative excesses is likely to be particularly 
high in the early years of a cap-and-trade program.  Market participants may find ways to 
manipulate the system in those years before regulators have honed their surveillance and 
enforcement procedures.  For a variety of reasons, price fluctuations have been especially 
pronounced in the initial years of many cap-and-trade programs.   
 
For example, in the first four years of the EPA’s auctions for the Acid Rain program 
(1993-6), the prices paid for SO2 emission allowances varied between $66 and $450 per 
ton.  Between 1998 and 2000, the prices for NOx allowances varied from around $200 to 
over $7,000/ton in over-the-counter markets, according to data provided by brokers to the 
EPA.  Similarly, in the RECLAIM program in Southern California, SO2 prices varied 
from under $300 to around $2,400/ton while NOx prices ranged from around $500 to 
over $4,000/ton between 1996 and 2000 (Harrison).  Finally, over Phase I (2005-7) of the 
Emission Trading System of the European Union (ETS), allowance prices varied from 
near zero to over €30/ton.  Allowances for 2008, the first year of Phase II of the ETS, 
have traded between €12 and €29/ton in futures markets over the last couple of years.   
 
A lack of timely data about emissions and an over-allocation of allowances have 
contributed to some of these large price swings.  Other reasons for price fluctuations have 
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differed across the programs.  The absence of allowance banking is often cited as a cause 
of price volatility in the RECLAIM program.  Similarly, the inability of firms in the ETS 
to carry Phase I allowances into Phase II was one reason for the very low allowance 
prices in 2007.  Nevertheless, allowance banking has not guaranteed price stability, as 
indicated by the pronounced price swings in the Acid Rain program and in the market for 
2008 allowances in the ETS.  
 
A new cap-and-trade system might be especially vulnerable to adverse reputation effects 
in its first few years of operation.  Even if allowance prices moved sharply only because 
of changing views about equilibrium levels, the price swings could raise suspicions about 
the possibility of manipulation or speculative excesses.  Moreover, large swings in the 
market price of allowances for innocent reasons would make it more difficult to identify 
manipulative behavior when it does emerge.  If perceptions of such behavior raised 
enough of an alarm, the political sustainability of the program could be threatened.   
 
For these reasons, it may be worth considering a two-phased approach to the 
implementation of a cap-and-trade system.  In the initial phase, special regulatory 
procedures could be used to ensure the smooth functioning of the new market.  After 
several years, the market would have proved itself to both participants and the general 
public.  The market and regulatory infrastructure would have been well tested.  The 
second phase of the program could then go into place, involving a more conventional 
structure for a cap-and-trade system.  One example of a possible two-phased approach to 
implementing cap-and-trade is discussed below.  
 
Designing an Initial Stable Price Period  
 
Limiting climate change depends on the mitigation of cumulative global emissions over 
many years.  The emissions that occur in a particular year, or even over the next decade 
or so, are not as important as making sufficient progress toward a transformation of the 
emitting sectors of the world economy.  On the other hand, uncertainties about the 
response of the climate system and the availability of new technologies make it difficult 
to set realistic emission goals for more than a few decades ahead. Thus, commitments to 
achieve particular emission targets between 2020 and 2030 are likely most relevant as 
current policy goals.   
 
While a cap-and-trade system is a cost-effective market-based procedure, it is not clear 
that hard emission caps in each year prior to 2020 is the best way of making progress 
toward achieving a 2020 emission goal.  To avoid the potential for market disruptions 
and to allow participants and the general public to gain experience with a new cap-and-
trade system, it may be best to arrange for a fairly smooth CO2 price path leading up to 
achievement of a 2020 emission goal.   
 
The procedure outlined below would ensure greater stability of prices in the early years 
of the program than is typical for a new cap-and-trade system.  The stabilization of 
allowance prices through transparent regulatory procedures would practically eliminate 
the risk of market manipulation or speculative excess in the initial phase of 
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implementation.  Also, the clear and predictable price signal would help motivate early 
emission reductions.  Limits could therefore be placed on allowance banking without 
sacrificing price stability or the incentives for early action.   
 
To achieve stability of prices without impairing the functioning of the final phase of the 
program, the emission caps in the early years would be interpreted as aspirational goals 
rather than hard targets.  A hard emission cap would come into force only in 2020.    
    
The basic idea of the approach is as follows.  The agency implementing the program 
would forecast a rising path for allowance prices from the start of the program through 
the year 2019 that would be likely to achieve gradual progress, year-by-year, toward the 
hard emission cap of 2020.  The forecast price path would be announced to the public and 
updated each year.  The forecast price for the coming year would be interpreted as a 
target for the program.  The agency would achieve that target, within some margin of 
error, through its auctions of allowances.     
 
Before reviewing additional details about this approach, note that the dates for cap-and-
trade compliance periods are slightly different for the measurement of emissions and for 
the trading of allowances.  For instance, the measurement of emissions may be on a 
calendar year basis.  However, allowances would be surrendered with some delay, say at 
the end of March of the following year (as in the Dingell-Boucher bill).  Thus, the trading 
year for allowances would run from April of the measurement year through March of the 
subsequent year.   
 
Three or four auctions of allowances would occur during the trading year.  The first 
auction would take place in early April.  The last auction would occur in March.  After 
reviewing the results of the March auction, the agency would announce a revised forecast 
for allowance prices through 2019.  In addition, the target price for the next trading year 
would be announced.   
 
During the early years of the program, the agency would issue enough allowances in 
auctions to come fairly close to hitting its target price.  The amount issued in each year, 
therefore, would depend on the target price, not on an annual emission cap.  Nevertheless, 
the forecast target prices through 2019 would be updated as needed to ensure sufficient 
progress toward achieving the 2020 goal.       
 
The announcement of a target price before the start of a trading year would help guide the 
expectations of market participants throughout the year.  On a day when allowance prices 
in secondary markets began to move somewhat above the target, buyers would withdraw.  
They would expect to be able to buy allowances cheaper at the next auction.  The 
withdrawal of market demand would help move prices back toward the target.  On a day 
when secondary market prices began move noticeably below the target, buyers would 
jump in to get the bargains.  That extra demand would tend to push prices back up toward 
the target. 
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The implementing agency would need to come fairly close to hitting its target prices in 
auctions in order to create the confidence needed for market expectations to help keep 
secondary market prices close to the target throughout the year.  The resulting stability of 
prices would severely limit any possibilities of market manipulation, gaming of the 
system, or the development of speculative bubbles.   
 
Achieving the cost-effectiveness of a market-based approach does not require 
fluctuations in prices.  Even with stable prices, a firm would be motivated to implement 
emission abatement projects if they cost less per ton than the given market price of CO2.  
Thus, all the low-cost mitigation projects would be implemented over time.  However, if 
a firm could only find abatement projects that cost more than the market price of CO2, it 
would buy allowances instead.  Thus, the economy would be spared the burden of high-
cost projects.      
 
Indeed, stable and predictable prices in the early years of the program could help achieve 
a more efficient outcome than a more conventional cap-and-trade approach.  If energy 
efficiencies or other emission abatement opportunities were more readily available or 
cheaper than originally foreseen, they would be implemented even if they took the system 
beyond the emission caps that might otherwise be set for the early years.  (Indeed, many 
programs have set initial caps near BAU levels.)  A stable price period would therefore 
display the key advantage that economists cite in favor of a carbon tax rather than a hard 
annual emission cap:  an incentive for greater emission reductions if abatement proves 
cheaper than expected.  In this case, the advantage would be achieved with a stable CO2 
price emerging from a cap-and-trade system rather than with a tax. 
 
Stable prices also would not obviate the other key benefit of a market-based system:  
Firms with only limited opportunities for abatement would be able to avoid the high costs 
involved in implementing such projects.  They would instead be able to buy emission 
allowances in auctions or from the private market.  A great deal of trading among firms 
and a wide range of market prices is not needed to achieve this result.  Trading volumes 
will be high only to the extent that substantial adjustments are needed to redistribute 
allowances among firms after the auctions in order to meet evolving conditions of 
demand.        
 
At the end of a trading year, the emissions performance of the previous year would be 
analyzed for the purpose of setting a target for the following year and publishing a new 
forecast of prices through 2019.  If emissions were higher than expected for reasons other 
than temporary factors such as bad weather or a surge in economic growth, the price path 
would likely need to be adjusted upward.  If emissions were lower than expected because 
of a greater-than-foreseen response to the price signal, the forecast path for prices could 
be adjusted downward (or the emission goal for 2020 could be lowered). 
 
With such a price targeting approach during the initial years of the program, allowance 
banking would not be needed to help stabilize the overall price level.  However, a limited 
amount of banking could still serve a useful purpose.  A regulated firm with excess 
allowances might wish to bank some allowances rather than be forced to sell them in the 
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market, perhaps at quite low prices, at the end of the trading year.  Banking for this 
purpose therefore would help keep allowance prices from collapsing on the last few days 
of the trading year after the March auction.  The limit on banking might be set at a fairly 
low fraction of an individual entity’s annual compliance obligation during these initial 
years of the program (say 5%).  Indeed, it would be essential to place limits on banking to 
avoid undermining either the gradual rise in allowance prices over the initial period or the 
2020 emission cap.  
 
The experience gained from the initial phase of the program, when the system was 
designed for greater price stability, would help regulated firms become adjusted to the 
cap-and-trade system.  The market infrastructure would have a chance to develop.  Firms 
would avoid possibly large losses from unexpected swings in allowance prices.  
Regulators would have a chance to test out their systems of market surveillance.  And the 
mitigation response to CO2 prices would be observed.     
 
After several years of operation, the implementing agency could undertake a thorough 
analysis of the program and specify the adjustments to design features that would be 
made when the final phase of the program would go into effect in 2020.  At that time, the 
program’s training wheels would be removed and greater fluctuations in prices would be 
allowed to occur.  However, the experience gained in the early years of the program 
would help dampen the swings in prices that would then occur.  Nevertheless, the limit 
on banking could be eased in 2020, as that mechanism would now have a larger role to 
play in limiting temporary price fluctuations, and other appropriate adjustments could be 
made in program design.     
 
Conclusion 
 
The achievement of climate goals depends on a reduction in cumulative emissions over 
many years.  A cap-and-trade system is an efficient mechanism for achieving those goals 
in appropriate economic sectors.  However, wide swings in allowance prices would raise 
compliance costs for regulated firms and impair the price signal for investments in 
emission abatement.  The reality or even the appearance of market manipulation, gaming 
of the system, or speculative bubbles could also threaten the sustainability of the 
program, particularly during its early years of implementation.   
 
Careful design of allowance auctions could reduce the risks of collusion.  The provision 
of auction purchase limits and a non-competitive-tenders facility could help ensure that 
all regulated firms had a chance to obtain the allowances they needed in auctions.  
Identifying manipulative behavior and speculative excesses in secondary markets would 
be more challenging.  Market surveillance could be aided by designing allowance 
registries in part for that objective. 
 
In the initial years of a cap-and-trade program, however, special procedures may be 
needed to ensure the smooth development of the new market.  The purpose of such 
procedures would be to deliver fairly stable and predictable allowance prices.  This 
stability could be achieved if the regulatory agency published forecasts of allowance 



 

 

 
 

19 

prices for the entire early period, updated those forecasts annually, announced annual 
price targets, enforced those targets through the issuance of allowances in auctions, and 
placed limits on allowance banking.   An initial period of price stability would provide a 
clear price signal to motivate early action to reduce emissions, would enable the full cost-
effective benefits of the best market-based approach, and would allow appropriate 
progress toward achieving an intermediate-term emission goal. 
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