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1An annual fall in real GDP of 2 per cent or more is considered an “exceptionally” severe downturn, and
the deficit to GDP ratio can be above the 3 per cent limit as long as a recession of this magnitude persists (although
it must remain “close” to the reference value).  If the decline in real GDP is between 0.75 and 2 per cent, an
exception can also be invoked if the Council of Ministers concurs.

I.  Introduction.

    The current provisions of the Stability Pact advocate balanced budgets in the longer term and

specify a ceiling for deficit spending of 3 per cent of GDP for each member of the European

Monetary Union.  A violation of the ceiling will trigger warnings and eventually penalties (unless

exceptional circumstances can be invoked).1  In this form, the Pact suffers from several

shortcomings that will limit its effectiveness and, if the Pact is indeed enforced, impose

exceptional costs on at least some of the member countries.

    This paper will discuss a scheme through which the objective of overall fiscal moderation

embodied in the Stability Pact can be achieved at lower costs to countries' growth.  It will not

question whether the Stability Pact is itself needed, but, taking the intent to regulate the fiscal

position of member countries as established, present an efficient mechanism for the

implementation of this regulation.  In the last year, the political climate in the European Union has

changed, while unemployment is still too high.  It is far from clear that the political will to sustain

the high costs imposed by the Stability Pact in its current formulation exists.  If preserving fiscal

discipline is considered a worthwhile goal, reaching it may well depend on our ability to design a

better mechanism.

    The weaknesses of the Stability Pact have been widely discussed:

     - The imposition of the same criterion for each country leaves no room for differences, either

in countries' initial fiscal positions (which may intended) or in countries' cyclical phase.  For some
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economies at least the room for maneuver required for the functioning of the automatic stabilizers

during the cycle is almost certainly missing.

     - The arbitrariness left in the criteria creates uncertainty about the application of the penalties

and is sure to generate difficult negotiations with individual countries.  Compliance will be

affected.  Especially when times are hard (but not hard enough to qualify for exceptions

automatically), the incentive to violate the deficit limit and then negotiate will be high.

     - There is no reward for virtue.  While an exposed fiscal position by any one country is

considered a weakness for the whole system, a particularly solid position must be its own reward: 

"The problem with the Pact as presently framed is that it is all stick and no carrot: rewarding good

fiscal behavior in booms .. in addition to punishing bad behavior in slumps would surely make

better sense" (Bean, 1998, p.106 ). 

       - Politically the Pact seems designed to be unpopular.  Combining a draconian criterion with

discretion in the application of the penalties, it emphasizes the countries' loss of sovereignty.  It is

likely to be an obstacle if and when the UK decides to join the monetary union.

     The thesis of this paper is that all these limitations can be overcome if we combine the overall

objective of fiscal discipline with sufficient flexibility for individual countries.   Borrowing from

the experience of environmental markets, we should design a system of tradable deficit permits,

exploiting countries’ incentives to minimize their costs to insure that the final goal is achieved as

efficiently as possible.  The basic idea is simply described, and the next section proceeds to do so. 

Section III describes the US market for sulfur dioxide emissions, and section IV discusses options

and obstacles in adapting the simplest scheme to the fiscal concerns of the monetary Union. 
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2The expectation that a country will not be allowed to default on its debt implies that all debts are seen by
the market are perfect substitutes, and thus equally priced.  The resulting interest rate spillovers are a form of
pecuniary externality that causes no distortion if each country is too small to affect the equilibrium interest rate, but
leads to suboptimally large debts if, acting individually, countries can affect the market and manipulate it
strategically.  Pressures on the Central Bank to inflate away excessive debts are, as stated in the text, a form of
bail-out and thus create a more direct fiscal externality.  The literature has identified a third possible reason for
intervention in the theoretical possibility of indeterminacy of the price level ((Woodford, 1996, Canzoneri, Cumby
and Diba, 1998).    

 II.  The Basic Idea.

    The starting point of the Stability Pact must be the belief that markets alone are unable to

impose sufficient discipline on the fiscal position of individual members of the European Monetary

Union.  Regardless of official statements to the contrary, it could be that both markets and

governments expect that a profligate country will be bailed-out eventually by the rest of the

system.  This may occur because either real links operating through the banking system or

psychological effects tie the robustness of the whole monetary union to that of its weakest

member.  Or, without getting to the extremes of a crisis, because fiscal exposure translates into

inflationary pressure on the European Central Bank, itself a form of bail-out.  In any case, the

markets' inability (or unwillingness) to differentiate sufficiently among different countries' debts

could lead to excessive spending.  All of this motivations have been analyzed elsewhere (for

example, Beetsma and Uhlig, 1998,  Eichengreen and Wyplosz, 1998, Flandreau et al., 1998), and

it is not the purpose of this paper to discuss them further.2  Regardless of economists' opinions

about the seriousness of these fears, the existence of the Stability Pact reveals that the problems

are seen as important by policy makers.  It is time to move beyond this debate on goals and move

instead to the next question, the question of means: given the objective of imposing fiscal

discipline on the countries of the European Monetary Union, what is the most efficient way of
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doing so? 

    The different mechanisms described above all amount to stating that high deficit spending by

any one country has costs for the other members that the country itself fails to internalize: a high

deficit in Italy affects negatively Germany, France and the other members of the Union.  We can

then think of deficits as a form of pollution, originating in one country's activity, but having

repercussions for all.  Once the problem is stated in these terms, we see that the arguments that

have been developed for environmental regulations can be adapted to our purposes.

    In a world where a benevolent central planner existed and were all-knowledgeable, a

centralized solution would be possible.  All decisions would be deferred to the center; in the same

way as countries have relinquished their monetary policy, they would also lend their fiscal powers

to a European wide institution.  At least in the short run, neither the institutions nor the political

will are in place to make such a scenario feasible or in fact desirable.  In reality, once the

informational requirements of the centralized solution are recognized, a different scheme appears

preferable: a system of tradable permits that, analogously to pollution permits, sets the overall

limit to fiscal expansion but uses the market to allocate them most efficiently across the different

countries.  This is the scheme recommended and discussed in this paper.

    Most traditional forms of pollution control take the form of quantitative limits on pollution

sources, typically imposing the same limit on all sources.  But because different sources utilize

different production technologies, have different access to cleaner inputs and different scope for

capital investment in pollution reduction, the same pollution limit imposes widely diverging costs. 

In a market for pollution permits, instead, while the regulatory authority sets the overall pollution

limit - the total stock of permits available on the market - it is the market itself that insures that all
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pollution sources will act to equalize their marginal costs of pollution reduction, achieving the

target decrease in pollution at minimum total cost.     

     The parallel with our fiscal problem is immediate: the scheme currently envisioned by the

Stability Pact consists of uniform quantitative constraints on each country's deficit (not more than

3 per cent of GDP, barring a serious recession), and the observance of this limit is likely to be

associated with very different costs, depending on the country's structure, debt overhang and

cyclical phase.  The dispersion in costs is a sign of the scheme inefficiency: a system of tradable

deficit permits would allocate deficits there where their value is higher, making it possible to

implement the desired fiscal discipline much more efficiently.  

_____

Box on tradable pollution permits.

    The idea that externalities could be solved efficiently thought the creation of property rights

and voluntary trading originates with Coase (1960).  If there were no obstacles to information and

to contracting, voluntary exchanges would result both in the correct level of total activity and in

the optimal allocation among agents.  In the presence of real world imperfections, however, the

achievement of the first best through private bargaining is unlikely, and advocates of market

instruments in environmental regulation make the more modest but more realistic claim of

implementing a predetermined target at minimum costs.  Accepting the principle that both the

total allowed level of pollution and the distribution of the burden necessary to bring it about are

chosen politically, they show that a market for pollution permits achieves the target reduction in

pollution at lowest total costs.  The creation of a market for pollution permits was first proposed

by Dales (1968) and Crocker (1966).  The literature is now very large, but a good introduction is
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provided by the following sources: Montgomery (1972) for a formal treatment; Tietenberg (1985)

for a survey of the issues involved; Baumol and Oates (1988) for a thoughtful discussion of the

approach’s promises and limits.

     The mechanism through which the market delivers minimum total costs is shown very clearly

in the following example constructed by Tietenberg (1985, ch. 2) and illustrated in Figure 1

(Figure 1 in Tietenberg, 1985, p.20).  Consider two sources of pollution, each of which would

produce 15 units of pollution if unconstrained.  Suppose that the goal is to reduce total pollution

by half, i.e. to 15 units in total.  The horizontal axis in the diagram measures the reduction in

emissions for the two sources, and should be read from left to right for source 1 and from right to

left for source 2.  The vertical axis measures the marginal costs of pollution reduction for the two

sources (thus both curves are zero when pollution is unconstrained).  For each source, the total

cost of achieving a specified level of pollution control is the area below the marginal cost curve,

up to the specified point.  Notice that any point on the horizontal axis achieves the desired level of

pollution control, and thus the corresponding areas under the marginal costs curves yield the total

costs associated with each allocation of pollution reduction between the two sources.  There is a

unique allocation such that the marginal costs are equal, and that is the unique allocation that

minimizes total costs (it is easy to read from the figure that the sum of the two sources’ total costs

is higher at any other point).  This is the first result: the aggregate cost of compliance is minimized

when marginal costs are equal across sources.  It is also easy to see that a market for pollution

permits would take the two sources to the efficient point.  Suppose that the initial distribution of

permits required source 1 to cut emissions by 7 units and source 2 by 8.  As long as the price of a

permit were smaller than G, source 2 would want to buy permits, and as long as it were higher
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3As remarked by one referee, data inconsistencies across deficit and debt figures and across different
countries will need to be solved.  But of course this also applies to the current provisions of the Stability Pact.

than E source 1 would want to sell.  When the price equals P the two sources trade exactly the

required number of permits to bring them to the efficient point.  But the price cannot be different

from P, because at any lower price demand exceeds supply, and at any higher price supply

exceeds demand.  Notice that any initial distribution of permits leads to the same equilibrium,

although to a different distribution of the total costs.       

  Fig.1

__________

    There are of course a number of potential difficulties with applying a system of tradable permits

to fiscal discipline, and they are discussed below in Section IV.  For the moment, let us consider

how the scheme would work in its simplest realization.  Each year each country is allocated a

number of deficit permits, equivalent, for example, to 3 per cent of its GDP.  In practice, these

permits could simply be entries in special accounts maintained by each country at the ECB.  The

permits are denominated in Euros and freely tradable.  At the time final fiscal statistics are made

public, for example by the end of April of the following year, each country must have in its

account a sufficient number of permits to cover the year's deficit, and these permits are withdrawn

from the system.3  If a country is found not in compliance, it faces a steep fee (a stated multiple of

the market price of the missing permits) and must relinquish a corresponding number of permits

from the following year's allocation.  Following the example of existing environmental markets, it

seems advisable to let countries bank permits for future use while not allowing them to borrow

from future allocations (see section III below).  This leaves some room for intertemporal planning
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and smoothing of anticipated shocks, but limits temptations for governments with too short

horizons.  In practice, this means that deficits can be offset by permits carrying a date

contemporaneous or preceding the year of the deficit.  

    An unusual feature of the scheme is its finances.  Buying the permit is buying the right to issue

a unit of debt; but since the permit must be paid, part of the new debt is in fact devoted to the

purchase of the permit itself.  If p is the price of the right to issue 1 Euro of debt, a government

can devote only a share 1-p of the value of each permit to the purchase of new resources; in other

words, the right to borrow 1 Euro of new resources for national expenditure requires the

purchase of 1/(1-p) Euros of permits, i.e. costs the government p/(1-p).  This multiplicative factor

implies that the price of the right to issue 1 Euro of debt must always be smaller than 1 (as

intuition suggests), and creates a wedge between total new debt and those borrowed resources

that can be devoted to national expenditure, but has no other implications, and in particular does

not affect the theoretical optimality of the scheme.  The point is analyzed more formally in the

Appendix.          

    It is true of course that each government would be faced with an extra expense - the purchase

of the permits - exactly when it is already surpassing its 3 percent deficit allocation.  But this

occurs in the current system too, if the penalties are applied.  The important difference is that in

the scheme suggested here the fee is nor fixed arbitrarily, but determined by the market.  In

particular, consider a country affected by an asymmetric negative shock, the type of idiosyncratic

shock that would put the existing system under stress.  If the other countries do not share the

need for fiscal expansion, the price of the permits will be low (the price is positive only if the total

unconstrained deficit of the EMU countries is larger than 3 per cent of their total GDP), and the
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shock can be countered by fiscal policy at low cost.  More generally, the cost of going above the

3 per cent limit at any given time is the market valuation of a fiscal expansion at that time, taking

into account the overall ceiling and, possibly, the option of banking permits for the future.  If the

ceiling has been chosen correctly, this is exactly what the cost should be.

     Thus the first important advantage of the scheme is the flexibility it provides to individual

countries - the performance of all countries need not be the same, nor needs the performance of

each country at different times.  Notice, and this is a second benefit, that the increased flexibility

works both through imposing the correct costs to fiscal expansion and through creating the

correct incentives for fiscal retrenchment.  A country choosing to sell some of its permits collects

resources, again according to the value of those permits in their best alternative use.  Contrary to

the current writing of the Stability Pact, good behavior is rewarded.  Finally, flexibility means that

a country can intervene before experiencing a severe contraction - as opposed to the present plan

where exceptions to the fiscal constraint are only triggered when a very serious recession has been

experienced, and thus when, by definition, stabilization policy has already failed.

     As all regulatory mechanisms, this too will function well if the aggregate ceiling is appropriate. 

So good behavior is rewarded if the price of permits is positive, i.e. if the ceiling on the existing

stock of permits is binding.  Similarly, in the case of an unexpected Europe-wide negative shock

the supply of permits may need to be increased to prevent an undesirable and contractionary

increase in their price.  More generally, the supply of permits should be adjusted to take into

account the state of the European economy.  This allows the system to overcome two further

limitations of the Stability Pact.  First, in the case of a symmetric negative shock, the quantitative

constraints on fiscal deficits at present leave all responsibility for stabilization policy with the
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Central Bank.  At least until deficits remain close to their upper limits there can be no meaningful

discussion of an optimal policy mix.  A change in the 3 percent constraint could of course be

negotiated, but would require a fundamental change in the Pact.  This need not be true in the

more flexible scheme proposed here, where the supply of permits can be modified without

changing the basic rules of the regulation, i.e. without having to renegotiate the formal agreement.

 Second, while the Stability Pact advocates the medium term objective of a balanced budget, there

is no mechanism that encourages countries to bring it about.  Individual countries are given no

inducement to reduce deficits below the limit, and imposing a lower limit would be extremely

difficult in the absence of any room for individual deviations.  A system of tradable permits, on the

contrary, allows enough flexibility to accommodate anticipated declines in supply.  Indeed this is

one of the reasons that have made the system acceptable to environmental groups in the US. 

    If changes in permits supply are planned, however, it is important to make them as predictable

and as transparent as possible: the scheme functions if the market functions, and the market

requires predictability.  Thus there is a trade-off between the possibility of fine-tuning the supply

of permits and the need to minimize interference with the market.  Again as in the case of the

environmental markets, there should be an automatic rule that specifies how supply is determined

over time, and the rule should be as simple as possible, focusing on indicators that countries’

policies cannot manipulate.    

    One of the fundamental advantages of a system of tradable permits over the current plan is its

transparency, and it should not be compromised.  It would be a system regulated by rules as

opposed to a system open to political exceptions, and as such much easier to understand, predict

and enforce.  A standard finding in the literature on environmental regulation is the decline in
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litigation following the substitution of a system of tradable permits for quantitative constraints. 

The lack of flexibility that defines the latter makes it necessary to allow for exceptions, and the

presence of exceptions makes it often desirable for a firm to violate the constraint first, and

litigate later.  A significant part of the increase in compliance predicted (and observed) with

tradable permits comes from decline in violations whose legitimacy could conceivably be defended

in a murkier system (Tietenberg, 1985, Stavins, 1998).   

    Finally, the theoretical superiority of the scheme suggested here is also its main practical

advantage: at equal enforcement, it is guaranteed to cost less.  No matter how desirable fiscal

discipline may appear ideally, it will not be pursued if its costs are too high.  This is particularly

true at the present moment when other painful reforms must be tackled -  to labor markets, to

pension systems, to social benefits in general - and people's impatience with further fiscal austerity

has been expressed at the polls and is shared by many of their representatives.  If a scheme of

fiscal discipline is to be imposed at all, then its only chance of implementation comes from being

as efficient as possible.

    The example of environmental regulation has been mentioned frequently because it is the main

field where alternative schemes for controlling externalities were devised, studied and compared. 

Beyond the theoretical work, what is really exceptional about environmental regulation is that

economists' schemes were in fact put into practice as policies.  Thus not only the theoretical

studies but the practical experience of existing permits markets can be used as benchmark for

quite different applications.
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4For a description of experiences preceding Title IV, see for example Tietenberg, 1985 or Hahn, 1989.

5When sulfur dioxide and nitrogen oxides react in the atmosphere, they generate sulfuric and nitric acids
that fall back on earth in the form of acid rain. Electric utilities were responsible for 70 per cent of U.S. SO2

emissions in 1985, with the remainder 30 per cent contributed by a wide variety of much smaller sources, from
diesel fuel for transportation to residential and industrial boilers.  Including these smaller sources into the program
was quickly judged unfeasible (Joskow and Schmalensee, 1998).

III.  The Experience of Sulfur Dioxide Emission Trading.

     In 1990, Title IV of the Amendments to the Clean Air Act introduced in the US the first

national program of environmental regulation based on a system of marketable permits.  Smaller

local markets for pollution permits had been tried in the past and some are in existence at present,

but this program is unique in its scale, its geographical extension, and its unfettered reliance on

private markets.4   I summarize its main features below; more exhaustive analyses can be found in

Ellerman et al. (1996) and (1997), Joskow et al. (1998), Schmalensee et al. (1998), Stavins

(1998), and in the remarkable Web page of the Environmental Protection Agency (EPA) at

www.epa.gov/acidrain.

     The goal of Title IV is to reduce permanently yearly sulfur dioxide (SO2) emissions to

approximately 50 per cent of their 1980 levels, i.e. to about 9 million tons.  SO2 is the main

precursor of acid rain, and is mostly emitted by coal-fired electric utilities.5  The program is to be

enacted in two phases: the first, from 1995 to 1999, targets the largest and dirtiest generating

units, and requires them to cut their aggregate yearly SO2 emissions by about 40 per cent; phase

2, from 2000 onward, submits effectively all electric-generating units in the US to the aggregate

ceiling of 9 million tons of emissions per year.  Each unit is required to install and maintain a
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6A "unit" is an individual source of emissions; the 263 units whose participation in phase 1 was mandated
belong to 110 separate plants in 22 states, managed by 61 operating companies (some of which may be subsidiaries
of the same parent company). An additional 182 units were voluntarily brought under the program in phase 1
through incentives created by special provisions.

continuous emissions monitoring system approved by the EPA.6 

    The aggregate targets are implemented through a system of fully tradable allowances.  The

total amount of emissions allowed for a given year translates into a total number of allowances

carrying that year's date, and distributed to all affected units approximately in proportion to their

average 1985-87 heat input.  An allowance is the right to emit a ton of SO2 and exists as a record

in the accounts system maintained by the EPA (the Allowance Tracking System).  Within 30 days

of the year's end, each unit must withdraw from its account and deliver to the EPA a number of

allowances equal to its SO2 emissions during the year and carrying either that year's or an earlier

date.  Thus each unit needs to buy allowances if it emits more than its initial allocation, but can

either sell or bank allowances, if it emits less.  If a unit is found not in compliance, it must pay

$2,000 for each ton of emissions not accounted for (10 times the current price of an allowance)

and withdraw a corresponding number of allowances from its next year allocation.   

    The most remarkable feature of the program is the lack of government intervention in

influencing how compliance can be achieved.  The only intervention in the market is the auction

held by the EPA in March of each year, where approximately 3 per cent of allowances are sold,

and whose purpose, especially at the beginning of the program, was to generate price data that

may help the market identify an equilibrium price (revenues are redistributed to the utilities). 

Otherwise, the market is open and unregulated.  Anybody can enter the market and trade, be it

utilities, brokers, businesses, environmental groups, or individuals; traders who are not electric
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7However, if you are thinking of purchasing very small quantities - a birthday present for your
environmentalist niece? - you may need to bid at the annual EPA auction, because the brokers will not accept too
small orders.

8This was more than a year and a half before utilities had to demonstrate compliance for the first time.

utilities can but are not required to have an account at the EPA; partners can trade in any manner

they choose and are free to record or not their transaction with the EPA; new instruments - for

example, swaps of current for future date allowances - or new goods - for example bundles of

coal deliveries and matching emission allowances - can be (and were) freely created by the

market.  

     The openness of the market is matched by its transparency: the balances of the EPA accounts

are public information, available on the EPA Web page, and so are all bids in the EPA auctions. 

Information on current prices is easily obtained from either Fieldston Publications' market survey

or from Cantor Fitzgerald, the largest brokerage firm active in environmental markets; for

example, Cantor Fitzgerald’s Web page (www.cantor.com/ebs/) reports that the price of one SO2 

allowance for current use was $199.77 on February 25.  Placing an order is equally easy: through

Cantor Fitzgerald it can be done by calling toll free (800) 228-2955, ext.5 from a US or Canada

phone.7  Quite naturally, the two brokers act also as consultants, and have played an important

role in devising new instruments; as the example of the swaps makes clear, an active market in

derivatives is growing.

     So far the program has been unanimously judged a success.  The first and main concern was

that the market would not develop, but all evidence to date is to the contrary.  As described in

detail in Joskow et al. (1998), by mid 1994 a single market price had emerged.8  Starting at

around that time, the market price indexes reported by all market observers are indistinguishable,
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and match the prices realized at the EPA auctions.  The volume of market transactions has also

increased dramatically, from 900,000 allowances transferred between organizations in 1994 to 9.5

millions in 1998, with the percentage of activity generated by the EPA auction falling from 20 per

cent in 1994 to 3 per cent in 1998 (EPA, Web page). (See Figure 2).  The environmental

objectives were easily achieved and in fact surpassed: in 1995 and 1996, years for which final data

are available, SO2 emissions by regulated sources were respectively 39 and 33 per cent below

allowed aggregate levels.  This very substantial overcompliance took place at allowance prices

that were far below what had been anticipated: predicted prices were in the range of $250-$350,

whereas for all of 1995 prices were below $130 and for all of 1996 below $100. The aggregate

performance masks large differences in individual responses, exactly as the theory suggests should

occur - in both years, approximately one quarter of all affected units had emissions exceeding

their allocation of allowances (Schmalensee et al., 1998).

    Whether or not the market that has evolved is efficient is a more difficult question.  On one

hand, neither concerns with the design of the EPA auction (Cason, 1993, 1995), nor fears of

interference from state regulatory commissions (Fullerton et al., 1996) have proven justified

(Joskow et al., 1998, Bailey, 1996).  On the other, the steep initial decline in the market price

suggests that utilities were surprised by the low cost of compliance and had overinvested in

capital improvements, reducing the demand for allowances below what would have been optimal

(Ellerman et al. 1997, Schmalensee et al. 1998).

    A less ambitious but more direct test of the success of the program is provided by an estimate

of the savings incurred.  How much more would it have costed to achieve the same pollution

reduction through an alternative, less flexible regulation?  Of course the answer depends on the
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counterfactual chosen as comparison.  For 1995 and 1996, Ellerman et al. (1997) find that the

average cost of cutting one ton of pollution was around $200 (including annualized capital

expenses), or about one quarter to one third below the cost that utilities would have incurred if

they had been prohibited from trading allowances (and transferring them among units of the same

company) at the same initial distribution of rights to pollute.  This amounts to total savings of the

order of $300 million per year.     

IV.  Discussion.

     The basic system of tradable deficit permits can be amended to capture more faithfully the

concerns of European policy markers and insure that it can be implemented.  The purpose of this

section is to show that potential problems can be faced, not to claim definitive answers.  Most of

the points raised here will eventually require more detailed analyses. 

    a.  Deficits and Debts.

    A serious concern at the start of the sulfur dioxide program was the possibility that trade would

lead to "hot spots", geographical concentrations of pollutant in specific areas.  Theoretically, a

system of emission permits is optimal only when it concerns an "assimilative pollutant", that is a

substance that mixes perfectly in the atmosphere and whose precise geographical origin is

therefore irrelevant.  Only in this case are emissions from all sources perfect substitutes and thus

justified to trade at one price.  "Hot spots" could develop in the case of sulfur dioxide, but

apparently have not, at least to any important extent (Ellerman et al. 1997).

     A very similar problem exists for a system of deficit permits.  The system described in section
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II is the efficient way to implement an aggregate constraint on EMU countries deficits, as

percentage of EMU GDP.  But it assumes that the distribution of deficits among the different

countries is irrelevant, because all individual deficits are perfect substitutes.  If the source of the

fiscal externality is interest rate spill-overs when the market considers all countries' debts perfect

substitutes, then the design of the system is appropriate.  But if on the contrary the fear is that a

country's excessive exposure can trigger a crisis for the Union as a whole, then Italy's new debt

issues, for example, are not perfect substitutes for Germany's, because their outstanding debt

volumes are different.  Since heavier debt service means higher costs of deficit reduction,

purchases of permits could be concentrated among countries with larger stocks of debt, creating

"hot spots" of new debt creation exactly where deficits are more costly for the Monetary Union. 

The distribution of deficits matters.  

    What is the appropriate design in such a case?  Once again the intuition becomes particularly

clear when we phrase the problem in terms of pollution.  Consider two sources of pollution

located at different distance from a town.  The policy target is air quality in the town, and air

quality is affected by emissions from the two sources in inverse proportion to distance.  A system

of emission permits is not well suited to the problem because it values emissions from the two

sources at the same price, whereas the two sources' impact on the target is different.  The correct

system should be instead one of pollution permits, as distinct from emission permits, where the

two sources are allocated and trade permits to create pollution as measured at the receptor point,

i.e. in the town (an "ambient permits system").  If one source is twice as distant from the town

than the other, then two units of its emissions will have the same effect on air quality as one from

the second source.  Hence pollution permits trading at 1 to 1 translate into emissions permits
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trading at 2 to 1: the same level of emissions must cost the source closer to town twice as much. 

The solution, proposed and studied formally by Montgomery (1972), is simple and elegant:

property rights should be created for the targeted externality and not for its origin, because the

latter is one-step removed from the policy problem.  

     In the case of environmental regulation, the simplicity of the theoretical solution translates into

an impossibly difficult problem of implementation.  Even if the impact of each source of emissions

at a target point could be estimated accurately, each source affects environmental quality at a

number of target points, and affects each of them differently.  Thus each point should correspond

to a different market, and each source should be active on all of them.  But in fact if a source

emits several pollutants, as typically the case, then it should be active on a different set of markets

for each pollutant, and all these trades should happen contemporaneously and be interdependent. 

It seems highly implausible that firms could navigate such a system in practice. 

     For the purposes of our problem however, the essential intuition can be applied much more

simply.  The policy objective is to control the impact of each country's fiscal choices on the

financial stability of the Monetary Union.  This latter variable is equivalent to town air quality in

the simple example discussed above; because it is the only relevant objective, a single market will

be sufficient to achieve it, and it should be a market in “permits to increase the financial fragility of

the Union”.  Thus what we need is an index of financial fragility and a measure of the impact that

different countries' deficits have on such an index.

     Consider the following plausible implementation.  The proxy for aggregate financial fragility is

given by the squared deviation of the average debt to GDP ratio in the Union from a fixed

reference level; the policy objective is maintaining the rate of growth of that index below a
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9For comparison, the simple case discussed in Section II is equivalent to holding the unweighted sum of
the Union's countries deficits below a target level.

specified target.  As shown in the Appendix, under reasonable assumptions this amounts to

holding the weighted sum of all countries’ deficits below the target, using as weight each

country's debt to GDP ratio.9   The Appendix also demonstrates how such a policy can be

efficiently implemented through a system of marketable permits: at the end of the year, each

country must hold an amount of permits proportional to the year's deficit, using the country's debt

to GDP ratio as factor of proportionality.  Exactly as in the case of the two sources of pollution at

different distances from town, if country A's debt to GDP ratio is double that of country B, then

country A will have to hold twice as many permits to issue the same amount of new debt, or

equivalently will pay twice the price for each Euro of deficit.  And this is just as it should be, since

the marginal impact of country A's deficit on the Union's financial fragility is twice as large that of

country B's.

     The simple example comes close to real policy concerns.  But of course different indexes of

financial fragility could be constructed, taking other variables into account.  As shown by

Montgomery (1972) the only important constraint is that the policy target be expressed as a linear

function of each country's deficit.  Any such policy, choosing freely the factor of proportionality,

can be implemented at minimum cost through a system of permits.

     Environmental economists, on the other hand, have been forced to consider different

approximations to the optimal system, given its forbidding complexity in the applications that are

relevant to their concerns (see for example, Krupnick, Oates and Van De Verg, 1983, and the

discussion in chapter 4 of Tietenberg, 1985).  When undesirable geographical concentrations of
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10For example, using as threshold a ratio of debt to GDP of 65 percent, the two groups would be: Belgium,
Italy, the Netherlands and Spain, as high debt countries; and Austria, Finland, France, Germany, Ireland,
Luxembourg and Portugal, as low debt countries.   

pollutants are a possibility, a natural option to consider is that of "zonal permits" where free

trading of emission permits is allowed within each zone, but not across zone borders.  Such a

system guarantees that pollution levels in each zone do not exceed target levels, but does so by

raising aggregate costs, since it interferes with the equalization of marginal compliance costs

produced by free trade.  For our purposes, an analogous system would divide the member

countries into different groups, according to their likelihood of triggering a fiscal crisis; fix a

maximum deficit to GDP ratio for each group and a corresponding distribution of permits among

all countries in the group, and allow trading only within the group.  Given the small number of

countries, the partition should probably not be finer than two groups, and again a plausible

criterion for selecting group members could be debt to GDP ratios.10  Individual countries would

move between the two groups as their debt to GDP ratios change.  To the extent that similar debt

to GDP positions do not imply perfect correlation of shocks, some individual disturbances could

still be smoothed through trading.  It is clear however that the main purpose of a "zonal" system is

to reduce trade, and thus the system will be inefficient, unless the ceilings have been chosen

exactly right.  In addition, the scheme could be politically very unpopular, because it would

subject different countries to different constraints, with permits trading at different prices within

each group.  We have discussed above how a better scheme can be designed for our problem with

relative ease; thus the only reason to consider a "zonal" system at all is its simplicity.  It would be

very transparent, easy to explain to the public, and a possible compromise between the current

regime and a more desirable, fully flexible scheme.   
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    It may be important to clarify at this point that our entire discussion follows from the

maintained assumption that the fiscal externality takes the form of global, not local effects.  The

geographical analogy that allows us to borrow directly from the environmental literature should

not be misleading.  In our analysis, each country cares about a measure of the Union's fiscal

health, be it a straightforward aggregate variable - for example its aggregate deficit to GDP ratio -

or a more complex function of member countries' policies - the probability that a financial crisis be

triggered, or that the ECB be pressured into an inflationary path.  We are not considering the

alternative case where, for instance, each country cares exclusively about the fiscal stance of its

geographical neighbors, or its main trading partners.  In theory, the logic of our approach could

generalize to this scenario, but the appropriate trading mechanism could not be a simple market

for permits.  With a unique market price and anonymous trading, a country has no instrument

through which to impose differential discipline on different other member countries.  We would

need to devise instead bargaining institutions that would come much closer to Coase's initial and

fully private externality solution: each country would need to enter into the correct contract with

each of its relevant partners.  I am confident that the correct mechanism can be designed, at least

in theory, but neither the current formulation of the Stability Pact nor the discussions that have

accompanied it suggest that local effects are a central concern (for example, Eichengreen and

Wyplosz, 1998, and the discussion that follows the paper).  All attention is focused on the

possible influence of individual countries' fiscal mismanagement on Union-wide indicators: interest

rates, inflation, the Euro exchange rate.  Thus studying a simple mechanism that can provide a

solution to these global effects seems to be of particular importance and is the only issue

addressed in this paper.  Nevertheless, even in this case the institution through which countries
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exchange permits requires some attention, and we turn to it now.

     b.  How should trade be organized?

     If the theoretical answer is the creation of a competitive market, how do we make sure that

transactions between the governments of 11 countries will indeed be competitive?  There are two

main difficulties.  First, 11 is a small number, and since countries have very different sizes, the

potential influence on the market of a large transaction by one of the big countries could a priori

be important.  Hahn (1982) has shown that the active presence of a monopsonist in the permits

market distorts the equilibrium price and leads to higher compliance costs than in the competitive

case.  Because we have several large players, and not a single monopsonist, we should not apply

Hahn's result directly to our problem: the large countries are likely to find themselves on opposite

sides of the market, and we know that a small number of players is not per se guarantee of

anticompetitive behavior - as made clear for example by Bertrand's model of price competition in

a duopoly.  Nevertheless, trusting that a deficit permits market in general will be competitive

requires considerable faith.

     One particular reason for concern, the second difficulty mentioned above, is that the market

would be far from anonymous.  EMU countries' governments interact continuously on a large set

of issues, and there would be scope for bundling purchases of permits with other bilateral

transactions.  Clearly, direct bargaining between any two countries cannot be prevented.  But if a

trading mechanism can be designed in parallel and be such that exchanges can happen on this

market at the competitive price, the scope for deviation from competition is eliminated.  Is it

possible to design realistic trading rules that would fulfill this function?
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     Again, it seems reasonable to begin by studying the environmental markets.  As described

earlier, the market for sulfur dioxide emission permits was purposely left as unregulated as

possible - the EPA does not concern itself with the manner in which a transaction has taken place,

and the yearly EPA auction is both very small and increasingly irrelevant in signaling the market

clearing price.  Phase 1 of the program targeted units managed by 61 distinct operating

companies; in practice however, in 1997 more than 80 per cent of all trades between

organizations involved brokers (EPA, web page), and the latter were overwhelmingly represented

by a handful of companies.  According to Cantor Fitzgerald's Web page, an increasing share of its

environmental trades takes place through electronic trading, and more precisely through a

proprietary electronic platform that the brokerage house developed for its trades of US

government securities (the Cantor Exchange - CX).  The technology amounts to a continuous

double auction, where the current highest bid and lowest ask prices, and corresponding quantities,

are posted on all terminals of connected agents (and with some delay on the Internet).

     A continuous double auction (often oral, with increasing frequency computerized) is the

trading mechanism followed by most organized exchanges around the world and governing

transactions of stocks, bonds, metals, commodities and derivative securities.  Because of its

practical importance, its intuitive resemblance to the abstract idea of "the market", and the

extreme difficulty of characterizing its properties theoretically, it has been the object of a large

volume of experimental work.  In laboratory experiments, double auction markets quickly

converge to competitive outcomes with full efficiency even when the number of participants is

very small.  The conclusion is surprising and very robust, insensitive to the exact details of the

mechanism.  Box 2 below discusses the experimental literature on double auctions in more detail.
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11Clauser and Plott find that experiments designed to eliminate this second source of competition still
resulted in competitive prices, suggesting that the first feature may be more important.

     In experiments, double auctions consistently outperform other exchange mechanisms in

thwarting the exercise of market power (Smith et al. 1982, Clauser and Plott, 1993), and yield

competitive outcomes even when one side of the market, sellers for example, are given the

opportunity to coordinate actions in pre-play communication (Isaac and Plott, 1981, Clauser and

Plott, 1993).  According to these works, participants quickly recognize their common interest,

"conspiracies" form and informal agreements to impose cartel prices are easily reached.  However,

the agreements unravel just as quickly during the play of the game.  Clauser and Plott conjecture

that two features of double auctions may be responsible: first, the continuous nature of the

auction implies that the temptation to defect is continuous too, as opposed to the single act of

quoting the cartel price once in a static auction (for example in a sealed bid or posted offer

auction).  Second, any access to the market requires a seller to underbid the current ask price;

thus, unless the cartel has also agreed to a credible ex post partition of the profits, the agreement

will not be sustainable11.

______________________

Box on double auctions

   A double auction is a market mechanism through which multiple buyers and multiple sellers

exchange goods.  Both bids and asks are permitted and exchange can happen at any time during

the trading period; thus trades take place at different prices and net trades are the result of many

bilateral transactions. Both in real markets and in experimental settings, double auctions began as

oral auctions and have increasingly become computerized.  The description below follows the
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survey by Friedman (1993).

   Comparing the double auction to other institutions may help to make its functioning clearer.  It

differs from one-sided auctions because, in addition to competition among buyers, it allows active

competition among the sellers through the announcement of ask prices.  It is a continuous auction

because prices can be quoted and goods exchanged continuously, in contrast to static

discrete-time auctions where all bids and asks are collected during the period, but all trades

happen at the end, at the single market clearing price (clearing house). 

   Many variants of double auctions exist in real markets and many have been studied in

experiments: all bids and asks may be public (as in an oral auction) or only a subset, possibly only

the highest bid and the lowest ask; the good may be divisible or indivisible; it may be an asset,

living over time and paying dividends, or it may not; traders may be specialized in buyers and

sellers, or be allowed to be both, etc.  Real world markets provide the richest data, but as always

are difficult to interpret; experiments in laboratories, although inevitably too simple, can be

controlled and replicated and have provided a wealth of results.  

   By far the most important and the most common of these is that experimental double auctions

are very efficient market mechanisms, independently of their specific details and, remarkably, of

the number of players.  Three or four buyers and three or four sellers are sufficient to induce

prices and allocations that closely approximate the competitive equilibrium (see for example

Smith, 1982, Friedman and Ostroy 1995).  In markets with one-period goods or with short-lived

assets, the conclusion is so robust that it has led researchers to hypothesize that something in the

rules of the exchange is powerful enough to overcome both limits in the players' rationality and

opportunities for monopoly profits.  The puzzle is compounded by theory's inability to
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convincingly characterize the equilibrium of a double auction, or rationalize the observed

tendency towards competitive outcomes.  A continuous double auction is a very complex game of

incomplete information, where not only all price quotes, but also their specific sequence and their

time, relative to the end of the period, transmit information and must be chosen and interpreted

strategically.  When the strategic interactions are studied explicitly (as in Wilson 1987), the

problem is so complex that it seems implausible that real world subjects would be solving it. 

    The effort to understand the source of this remarkable efficiency has lead to two particularly

interesting developments.  One line of research has speculated that if the competitive outcome is

somehow imposed by the rules of the game, it should be observable even with minimally rational

players.  Gode and Sunder (1991, 1993) simulate a computerized double auction with Zero

Intelligence players: players who make random bids and asks under the sole constraint that bids be

not higher (asks not lower) than their valuation.  Although realized efficiencies depend on the

parameters of the problem, with typical parameters total surplus extraction is around 98 percent. 

    Following a different approach, Friedman (1984) and Friedman and Ostroy (1995) have

conjectured that double auctions induce competitive behavior even in the presence of few large

players through a form of Bertrand competition: "in order to realize any gains from exchange a

trader must either seize the market price, or accept the market price of another.  This necessity

both limits each agent's influence on prices (via Bertrand competition) and also conveys high

quality information to other agents" (Friedman, 1984, p.71).  With the rich exchange of

information of a double auction, the argument is intuitively convincing, but the formal result

requires that players have knowledge of the market clearing price.  In most experiments, players

acquire experience with the rules of the game through stationary repetitions of periods of
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exchange, and thus can use the previous period final price as a good guess of the equilibrium

price.  The view that these experiments come to approximate games of complete information

seems plausible, but raises the obvious concern that the experiments may then not be faithful to

the experience of real world markets.  

   The concern is particularly relevant for asset markets, where assets live for multiple

non-stationary periods, information arrives continuously and dividends are state-contingent.  In

asset markets experiments, the asset yields a random dividend at the end of each period, and the

complexity of the real world problem may be captured by letting the asset have a very long life

(for example 15 or 30 periods in Smith et al. 1988); or by assigning it a specified probability of

"death" each period, with no fixed end (Camerer and Weigelt, 1993); or by designing messages

that reach the different traders at different times and may convey different information (Copeland

and Friedman, 1987).  As expected, the increased richness of the environment leads to slower and

more erratic convergence to the efficient rational expectations equilibrium, and bubbles and

crashes may appear.  However, convergence to the "correct" price is observed in almost the

totality of experiments - a result that seems in itself quite striking - and the speed of convergence

increases with the experience of the participants, or in the presence of future markets. 

_________________

     For our purposes, these observations suggest that a continuous double auction may be the

appropriate trading mechanism for a market in deficit permits.  In line with developments in all

financial markets, the continuous double auction should be computerized, a feature that reduces

transaction costs and, what is most important in our case, can protect anonymity.  Thus exchanges

would then take place through a two-tier system: direct bilateral negotiations between countries,
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12In most European exchanges, this dual structure takes the form of a computerized continuous auction for
trade of smaller size, and a quote-driven dealers' market for large trades (Pagano, 1998).

13Some existing proprietary trading systems for example provide institutional investors with direct access
to the order book (see Tradepoint in the London market).

and a simultaneous electronic and anonymous double auction.  A similar dual structure exists in

most financial markets: for example the "upstairs" and "downstairs" market of the New York

Stock Exchange.  The downstairs market is the main market, organized as a (partially)

computerized double auction; the upstairs market is reserved for very large trades that could not

be concluded without delay through the main market, but are closed through the dealers’ personal

negotiations.  If the downstairs market is sufficiently liquid, it can exercise the necessary

disciplinary effect on the upstairs market.12

     To maximize the liquidity of the continuous double auction, we need to consider which role, if

any, should be played in it by market makers, and who these market makers might be.  Although

in theory the auction could function without intermediaries,13 the presence of market makers

actively speculating on their own accounts, and thus acting to maximize the volume of trades,

provides liquidity.  This is particularly important in a new market, and certainly would be in a

market where the number of traders is expected to be small.  In addition, transactions in deficit

permits could well be lumpy, with countries entering the market only to purchase or sell relatively

large volumes of permits.  The continuous nature of the auction, together with the year long

horizon over which countries can plan for necessary acquisitions of permits, are meant to alleviate

the problem, but we cannot exclude that the market may be required to accommodate large

trades, or risk losing all relevance.  A hybrid system, where the auction's order book is

supplemented by a dealer ready to close large transactions at price quotes that cannot be more
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favorable to traders than the current best prices in the order book, is a possible solution.

     If the market maker comes to play a large role in the market, it is tempting to think that the

role should be played by one of the European Union's institutions.  If acting directly though, the

institution must be constrained so as to refrain from any intervention aimed at affecting the market

price of the permits, or the decentralization of the permits scheme loses meaning and credibility. 

If the function is subcontracted to a private financial intermediary, the choice of the agent and the

extent and transparency of the guarantees he would enjoy become critical.

     Alternatively, in line with existing securities markets, the market maker function could be left

to the private sector, tapping existing know-how and eliminating concerns about regulatory

intervention.  An intermediary able to provide the necessary liquidity and absorb potentially very

large positions would probably need to be a consortium of existing banks and securities firms. 

But should banks and securities firms, and private agents in general, be allowed to trade on the

deficit permits market?

      c.  Who Should Trade?

    We need to face explicitly an issue we have avoided so far: who should be allowed to trade on

the permits market?  There are two parts to the question:  First, should trading be open to all, or

should it be restricted to the agents required to hold permits?  Second, even if we decide for the

latter, should these agents be exclusively the central governments of the member countries, or

should we extend the program to state, provincial and local governments?  Neither answer is

obvious.

     In environmental permits markets, anybody can trade.  Two arguments support this design:
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first, the larger the number of traders, the more likely that the outcome of the market will be

competitive; second, participation in the market by consumers and environmental groups can lead

to a better approximation of the socially desirable total pollution ceiling.  In reality the presence of

consumers in the permits market remains very limited, but the first argument has proven

important: the market would not have developed as it has without the presence of brokers who

have acted as market-makers and engineered new contracts.  If environmental permits are - slowly

- approaching the status of standard tradable financial assets, this is due in great part to the

entrepreneurial spirit that agents others than the regulated utilities have brought to the market. 

     In the case of fiscal permits, the logic is unchanged.  The more dispersed the ownership and

trading of the permits, the more likely that the market will be thick and efficient.  Although

bubbles and crashes could well occur here too, it is not clear why a fully developed and think

market for deficit permits should be any more fragile or manipulable than a market for, say,

government bonds.  If anything, the initial allocation of permits to the member countries should

offer a partial buffer from market instability.  The problem however is that the market would not

be born fully developed.  Given the political sensitivity of the assets traded, opening a thin

tentative market to all - and particularly to outside large players - would probably rely too much

on the competitive features of the double auction and would certainly be very controversial.  A

more realistic alternative is to begin by restricting trading to the players directly bound by the

program and to regulated brokers.  Thus any private intermediary acting as market-maker would

have to be closely monitored and would function mostly as delegate of official European

institutions.  Opening the market further should be considered at a later stage.

     Which agents then should be bound by the program?  The discussion so far has assumed that
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14I thank Jurgen von Hagen for calling my attention to this aspect of the question.

15In the smaller countries, local governments appear almost always as net lenders.  All data are from the
OECD National Accounts statistics; the average of expenditure shares is unweighted; the GDP numbers are at
current prices and current exchange rates.
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only national governments would be required to hold permits.  But the Stability Pact specifies

ceilings for general government deficit, thus including deficits incurred by state, provincial and

local governments.  By adhering to the Pact, the central governments have in fact constrained the

behavior of the smaller jurisdictions too.  The extent to which compliance with the Pact should be

shared among the different levels of government is hotly debated: in Germany, a federal country,

the states have questioned the constitutional status of the Pact; in Italy, as in other unitary states,

the legislature has issued laws on an "Internal Stability Pact" (see Law no.448, December 23rd,

1998 and the following interpretative directive).14

    The point is important.  In all member countries a sizable share of general government

expenditure is channeled through state and local governments (the average share was 24 percent

in 1995).  If we look at the four largest economies alone - accounting for more than 80 per cent

of the Union's countries GDP in 1997 - not only this remains true, but, what is most significant,

state and local governments have consistently borrowed directly on financial markets ( Table 1).15 

      Table 1

                                                  F             G             I             S

local governments
expenditure share (1995) 

net borrowing share
(average 1990-1995)
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Source:  All calculations are based on OECD National Accounts, vol.2, 1984-1996.  The expenditure share
includes both current and capital expenditure.  For Germany and Spain, the local governments data include state 
and provincial governments. 

    The most likely outcome at present is an arbitrary partition of the total allowed deficit between

central and local governments.  But the deficit permits scheme suggests a superior alternative: if

local governments are allowed to borrow, they should also be required to hold permits - the units

subject to regulation should be the individual sources of deficits.  After having received its initial

allocation of permits, a national government should distribute it among its different jurisdictions. 

All jurisdictions would then be allowed to intervene in the permits market, so that the final

allocation of permits, and the pattern of borrowing, would reflect the different costs of refraining

from spending.  Efficiency would be enhanced through two channels: first, with a competitive

permits market, the marginal costs of the borrowing constraint would be equalized not only across

countries, but also within each country, among its local governments.  Second, and equally

important, the increase in the number of players and the reduction in the size of each player would

improve the functioning of the market and increase the chance that its outcome would indeed be

competitive.  

     Because the initial allocation of permits does not impinge on efficiency, each country would be

free to decide on the appropriate distribution across states or regions.  Thus without preventing

redistributive schemes within a country, the program could further a policy of fiscal federalism, in

line with the often enunciated principle of subsidiarity.  Notice however that simply requiring local

governments to hold permits would not per se impose a federalist structure on a country: the

central government could remain the single decision-maker behind the local governments' trades. 



33

The existence of a permits price would make misallocations of spending patterns among local

governments more transparent, and thus easier to correct, but the distribution of effective powers

is a political decision that the program leaves, as it must, to each country.

     If local governments are allowed to trade independently, the market for permits will have its

desired effects only if compliance with the program is expected and enforced at the local level.  If

a local government missing the required permits is able to either acquire them at no cost from the

central government or to shift the penalties to the national level, then the program is irrelevant: if

the central government allows it, the local government will choose its unconstrained level of

borrowing, and any initial allocation of permits would simply amount to a transfer.  

     Indeed, enforcing compliance with permits requirements is not sufficient to insure that the

market will work as desired: it is also necessary that debt bail-outs from the central governments

be ruled out.  If local governments do not expect to be held responsible for repaying any debt they

incur, then they will simply borrow more, so as to buy the permits necessary to support their

deficits.  Of course, the possibility of debt bail-outs should distort local governments' borrowing

behavior independently of whether or not a market for permits is in place.  Since local

governments already have direct access to financial markets, this cause of distortion presumably is

not too severe.

      At the end, whether or not local governments can count on bail-outs by central governments

must depend on how constrained the latter are.  Both at the local level and at the national level, it

is clear that the deficit permits program cannot be effective unless the correct enforcement is

provided.  The larger question of enforcement of international treaties is beyond the purposes of

this paper, but some additional observations on the relative ease of enforcement of a market for
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permits versus the current quantitative limits of the Stability Pact are in order, and we turn to

them now.

     d.  Enforcement and Political Economy.  

     In the current version of the Stability Pact, penalties for countries violating their deficit ceiling

are not automatic, and it is hard to escape the impression that compliance with the Pact may or

may not be enforced.  As we emphasized earlier, in a market for deficit permits the costs of

compliance would be lower and extenuating circumstances meriting exceptions would be harder

to claim.  In line with what has been observed in environmental markets, both aspects should

make enforcement easier.  This said, it is clear that enforcement would still be at the arbitrium of

the collective will of the Union members.  There is however one additional element.  Suppose a

country is found in violation of the scheme; if penalties are not enacted, the price of the permits

immediately falls to zero.  If the trading price was positive, any country who has saved permits for

future use, or who has emitted debt to finance permits purchases suffers a capital loss.  Thus not

only is the Union affected by the negative externality attached to excessive deficit spending, as in

the case of violation of quantitative limits in the Stability Pact, but the market imposes a direct

financial penalty on those countries who played by the rules. 

     As in the previous discussion of local governments, even if penalties are imposed and

collected, under both schemes countries will constrain their behavior only if they indeed bear the

final responsibility for such penalties.  If countries expect that their obligations will eventually be

shared among Union members (directly or through inflationary pressures on the European Central

Bank), then enactment of the penalties is irrelevant.  Although the possible expectation of a debt
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16The correct dynamic plan depends on whether the target aggregate ceiling for the regulator includes
only deficits, or only debts or both.  The Appendix discusses in detail the static case only, but the optimal dynamic
plan could also be characterized (although it could be quite complex when both deficits and debts are included). 

bail-out is one of the original motivations for the Stability Pact, the Pact does not address the

problem directly, beside taking the important step of making a country's fiscal imbalances very

visible.  Again, the same general reasoning holds in the case of a market for permits.  As in the

case of enforcement of penalties for non-compliance, here too the only real differences are the

added flexibility enjoyed by all countries and the additional capital loss that a fiscal bail-out

imposes on the other Union members.      

     All this said, it seems likely that political considerations, more than economic ones, will finally

determine whether or not fiscal discipline is imposed on Union members.  And political

considerations are equally sure to influence how compliance with any scheme is achieved within

any one country.  In the case of a market for permits, taking full advantage of the flexibility

allowed by the program should mean being able to trade permits freely across time.  Rational

players choosing their series of deficits over an infinite horizon should be allowed not only to save

permits, but also to borrow them so as to smooth the costs of fiscal contraction over time.16  On

the other hand, in a world of democratic governments with short horizons and strong electoral

pressures, allowing a government to spend with no effective restrictions, while imposing

constraints on (remote) successors seems rather unwise.  The more pragmatic approach

recommended in this paper, such that governments would be allowed to save but not to borrow

permits from their future allocations, is still consistent with some intertemporal trade.  As

discussed in the case of environmental markets, swaps of current permits in exchange for future

ones among market participants may still emerge.  They are a form of intertemporal borrowing



36
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complying with the program.  Two factors though may limit this temptation: first, the government must be sure to
lose the elections, in which case the political gains from excessive spending would be few; second, the violation
would be very visible.

with two main advantages: first, the desired aggregate fiscal ceiling is satisfied each period;

second, the terms of the contract are decided by the market, and thus no contract will emerge if

future repayments are not credible.  If the alternation of different, competing governments makes

past obligations unlikely to be honored, then no borrowing will occur.  The market would be so

new that it is impossible to tell now whether the permits will acquire the status of "standard'

financial assets, mostly insensitive to government changes, or not.  Thus leaving this matter open

for market participants to resolve seems correct.  In addition, preventing governments from

borrowing directly from their own future permits limits the mistakes that initial inexperience with

the program is sure to produce, an important benefit in its own right.17  

V.  Conclusions.

     

     This paper has discussed the creation of a market for tradable deficit permits as an efficient

mechanism for the implementation of fiscal constraints in the European Monetary Union.  When

compared to the current provisions of the Stability Pact, a system of deficit permits would have a

number of advantages.   First of all, it would be much more flexible - individual countries could

decide to incur larger deficits by purchasing permits on the market.  Thus for example a negative

idiosyncratic shock could be overcome at low cost, since the market price of the permits would

reflect low demand by the other Union members.  At the aggregate level, supply could be adjusted

in case of Europe-wide recessions.
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     Second, because of its flexibility a system of tradable permits minimizes the aggregate costs of

compliance with the fiscal target.  Given the high rates of unemployment in the four largest

countries of the Union, insuring that the costs of fiscal discipline are as low as possible is

particularly important.  And, if such discipline is indeed desired, the probability of enforcing it

should be higher the lower the cost of doing so. 

     Third, by allowing countries to save or sell their unused permits, the present scheme gives

them the incentive to reduce their deficit below the fixed 3 per cent ceiling of the Stability Pact. 

The Pact’s recommendation of a balanced budget in the medium run becomes much more likely to

be implemented if it is accompanied by appropriate rewards for doing so.

     Finally, given the general idea of a system of tradable permits, the design of the market can

vary to reflect the specific policy concerns that have inspired the call for fiscal discipline.  For

example, countries with different debt positions can be treated differently, mirroring the fear that

deficits from economies with larger outstanding debts may be particularly destabilizing for the

Union as a whole.    

      Will countries accept a deficit permits market, as alternative to the current provisions of the

Stability Pact?  In the aggregate the costs of compliance would be lower; individually, countries

that remain below the bound of the 3 percent deficit to GDP ratio and have an equivalent initial

allocation of permits would gain, by being able to sell their unused permits.  Countries that go

above their initial allotment would have to purchase permits on the market;  we expect that the

cost of doing so would be lower than the very high penalties foreseen by the Stability Pact, if the

purchase is not too large, but a more precise answer to this question must wait for a quantitative

estimate of the permits market equilibrium price.
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18The difficulty seems common to all new market-based regulations:  Riker and Sened (1991) discuss
identical problems in introducing tradable rights to airport time slots.  As in the environmental case, the final
adoption of marketable permits occurred only when the inefficiencies of the previous system became too large to
bear. 

        The real difficulty in comparing the costs that countries would sustain under the two

schemes is assessing the probability that the Stability Pact will indeed be enforced.   For example,

if small violations are likely to go unpunished, and most countries believe that their optimal

unconstrained deficit is not much above 3 per cent of GDP, then the Stability Pact will appear to

them as the preferred option.  In an enlightening discussion of political obstacles to environmental

regulation, Robert Stavins describes how difficult it was to go beyond fixed quantitative ceilings

for individual sources of pollution (Stavins, 1998).  “Old style” ceilings were popular with the

public, because they sounded severe and unforgiving;  they were popular with polluting firms,

because firms knew that exceptions could and would be negotiated out of the limelight; they were

popular with politicians because politicians maintained final control and benefitted from the

exceptions they were able to grant.18   If the Stability Pact falls in this category, if it is an exercise

in political rhetoric, apparently highly visible but at the end only aiming at dissuading countries

from the worst excesses, then it is unlikely to be superseded by an alternative scheme whose main

features are predictability and transparency, no matter how efficient the latter scheme may be.



39

References

Bailey, Elizabeth M., 1996, "Allowance Trading Activity and State Regulatory Rulings:  Evidence
from the U.S. Acid Rain Program", W.P. No.96-002, MIT CEEPR, March.

Baumol, William J. and Wallace E. Oates, 1988, The Theory of Environmental Policy,
Cambridge, U.K.: Cambridge University Press.

Beetsma, Roel and Harald Uhlig, 1998, "An Analysis of the Stability and Growth Pact", mimeo,
May.

Camerer, Colin F. and Keith Weigelt, "Convergence in Experimental Double Auctions for
Stochastically Lived Assets", in Daniel Friedman and John Rust (eds.) The Double Auction
Market, 355-396.

Canzoneri, Matthew B., Robert E. Cumby and Behzad T. Diba, 1998, "Is the Price Level
Determined by the Needs for Fiscal Solvency?", CEPR Discussion Paper No. 1772, January.

Cason, Timothy N., 1993, "Seller Incentive Properties of EPA's Emission Trading Auction",
Journal of Environmental Economics and Management, 25, 2, September, 177-95.

Cason, Tomothy N., 1995, "An Experimental Investigation of the Seller Incentives in EPA's
Emission Trading Auction", American Economic Review, 85, 4, September, 905-22.

Clauser, Laura and Charles R. Plott, 1993, "On the Anatomy of the "Nonfacilitating" Features of
the Double Auction Institution in Conspiratorial Markets", in Daniel Friedman and John Rust
(eds.) The Double Auction Market, 333-353.

Copeland, Thomas E. and Daniel Friedman, 1987, "The Effect of Sequential Information Arrival
on Asset Prices: An Experimental Study", Journal of Finance, 42, July, 763-797.

Crocker, Thomas D., 1966, "The Structuring of Atmospheric Pollution Control Systems", in
Harold Wolozin (ed.) The Economics of Air Pollution, New York, N.Y.: W. W. Norton and Co.,
Inc..

Dales, John, 1968, Pollution, Property and Prices, Toronto, Canada: University Press.

Eichengreen, Barry and Charles Wyplosz, 1998, "The Stability Pact: More than a Minor
Nuisance?", Economic Policy, 26, 67-113.

Ellerman, A. Denny, Richard Schmalensee, Paul L. Joskow, Juan Paulo Montero and Elizabeth
M. Bailey, 1997, "Emission Trading Under the U.S. Acid Rain Program: Evaluation of
Compliance Costs and Allowance Market Performance", Special Report, MIT, CEEPR, October.



40

Ellerman, A. Denny, Paul L. Joskow and Richard Schmalensee, 1997, "1996 Update on
Compliance and Emissions Trading Under the U.S. Acid Rain Program", MIT, CEEPR,
November.

Flandreau, Marc, Jacques Le Cacheux and Zumer, 1998, “La Belle Epoque of Stability Pacts”,
Economic Policy, 26, April.
 
Friedman, Daniel, 1984, "On the Efficiency of Experimental Double Auction Markets", American
Economic Review, 74, March, 60-72.

Friedman, Daniel, 1993, "The Double Auction Market Institution.  A Survey", in Daniel Friedman
and John Rust (eds.) The Double Auction Market, 3-25.

Friedman, Daniel and Joseph Ostroy, 1995, "Competitivity in Auction Markets:  An Experimental
and Theoretical Investigation", Economic Journal, 105, January, 22-53.

Friedman, Daniel and John Rust (eds.), 1993, The Double Auction Market.  Institutions, Theories
and Evidence, Santa Fe Institute Studies in the Science of Complexity, New York, N.Y.:
Addison- Wesley Publishing Co.

Fullerton, Don, Shaun P. McDermott and Jonathan P. Caulkins, 1996, "Sulfur Dioxide
Compliance of a Regulated Utility", NBER W.P. No.5542, Cambridge, Ma, April.

Gode Dhananjay K. and Shyam Sunder, 1991, "Allocative Efficiency of Markets with Zero
Intelligence Traders: Market as partial Substitute for Individual Rationality", Carnegie Mellon
University Working Paper.

Gode Dhananjay K. and Shyam Sunder, 1993, "Lower Bounds for Efficiency of Surplus
Extraction in Double Auctions" in Daniel Friedman and John Rust (eds.) The Double Auction
Market, 199-219.

Hahn, Robert W., 1984, "Market Power and Transferable Property Rights", Quarterly Journal of
Economics, 99,4, 753-65.

Hahn, Robert W., 1989, “Economic Prescriptions for Environmental Problems: How the Patient
Followed the Doctor’s Orders”, Journal of Economic Perspectives, 3, 2, Spring, 95-114.

Isaac, R. Mark and Charles R. Plott, 1981, "The Opportunity for Conspiracy in Restraint of
Trade" Journal Of Economic Behavior and Organizations, 2, January, 1-30.

Joskow, Paul L. and Richard Schmalensee, 1998, "The Political Economy of Market-Based
Environmental Policy: The U.S. Acid Rain Program", Journal of Law and Economics, XLI, April,
37-83.



41

Joskow, Paul L., Richard Schmalensee and Elizabeth M. Bailey, 1998, "The Market for Sulfur
Dioxide Emissions", American Economic Review, 88,4, September, 669-685. 

Krupnick, Alan J., Wallace E. Oates and Eric Van De Verg, 1983, "On Marketable Air Pollution
Permits: The Case for a System of Pollution Offsets", Journal of Environmental Economics and
Management, 10,3, September, 233-47.

Montgomery, W. David, 1972, "Market Licenses and Efficient Pollution Control Programs",
Journal of Economic Theory, 5, 3, 395-418.

Pagano, Marco, 1998, "The Changing Microstructure of European Equity Markets", in Guido
Ferrarini (ed.), The European Securities Markets:  The Investment Services Directive and
Beyond, Kluwer Law International.

Riker, William H. and Itai Sened, 1991, “A Political Theory of the Origin of Property Rights:
Airport Slots”, American Journal of Political Science, 35, 4, 951-69.
 
Schmalensee, Richard, Paul L. Joskow, A. Denny Ellerman, Juan Pablo Montero and Elizabeth
M. Bailey, 1998, "An Interim Evaluation of Sulfur Dioxide Emissions Trading", Journal of
Economic Perspectives, 12, 3, Summer, 53-68.

Smith, Vernon L., 1982, “Microeconomic Systems as an Experimental Science”, American
Economic Review, 72, 923-955. 

Smith, Vernon L., Arlington W. Williams, W. Kenneth Bratton and Michael G. Vannoni, 1982,
"Competitive Market Institutions: Double Auctions v/s Sealed Bid-Offer Auctions", American
Economic Review, 72, March, 58-77.   

Smith, Vernon L., Gerry L. Suchanek and Arlington W. Williams, 1988, "Bubbles, Crashes and
Endogenous Expectations in Experimental Spot Asset Markets", Econometrica, 56, 1119-1152.

Stavins, Robert, 1998, "What Can We Learn from the Grand Policy Experiment?  Lessons from
SO2 Allowance Trading", Journal of Economic Perspectives, 12, 3, 69-88.

Tietenberg, Thomas H., 1985, Emissions Trading: An Exercise in Reforming Pollution Policy,
Washington D.C.: Resources for the Future, Inc..

Wilson, Robert, "Equilibrium in Bid-Ask Markets" in G. Feiwel (ed.) Arrow and the Ascent of
Economic Theory: Essays in Honor of Kenneth J. Arrow, London: McMillan.   
                             
Woodford, Michael, 1996, "Control of the Public Debt: A Requirement for Price Stability",
Princeton University, mimeo, February. 



       Figure 1

MC of emission 
reductions

                 Source 1

                       G
                       P
                       E 

            

                               0                       7         10                              15
                              15                      8           5                                0



8/94 3/95 10/95 5/96 12/96 7/97 2/98 9/98

0

50

100

150

200

250

Cantor Fitzgerald

Fieldston Publications

Monthly Average Price of Sulfur Dioxide Allowances

Millions

Figure 2



i

APPENDIX

(a) The Basic Case.

    The environmental economic literature claims that an important step forward was made, in

terms of policy influence, when economists accepted that the pollution target would be set

politically, and reduced their ambitions to achieving the best implementation of the political goal.  

In other words, attention shifted to the partial equilibrium problem, taking the target as given: the

question then becomes how to allocate the constraint optimally among heterogenous agents.  If

every agent is affected negatively by the total level of the externality (be it pollution or

government deficits or an aggregate measure of fiscal instability in EMU), and this total level has

been fixed, the externality effectively becomes a given parameter in the optimization problem. 

This is the approach we follow here.

   We begin by considering the simple case where deficits are perceived by the regulator as perfect

substitutes and the policy constraint is a ceiling on total EMU deficit.  Call di  the government

deficit in country i, evaluated in Euro’s, and D the ceiling on total deficits, also in monetary terms.

The function Ci(di, D) measures the cost to country i of being constrained to a deficit di when the

total deficit is bound by D.  Ci(di, D) is a monetary cost, for example the value of foregone

output, or the value of the extra consumption that would make the country welfare-indifferent;

the function differs among countries but is always convex, with a unique minimum at zero at the

unconstrained deficit level di
*, implicitly defined by the condition Ci’(di

*, D) = 0, where the prime

sign indicates the first derivative.

   Consider first the central planner’s problem.  Given the aggregate constraint D the question is

how to allocate it optimally among the various countries, i.e.:
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1  It is theoretically possible that the unconstrained level of deficit in the presence of a non
binding aggregate ceiling could be different from the unconstrained deficit in the absence of such a
ceiling.  This would occur if the ceiling were operating simply as a coordination device, moving all
countries from one equilibrium to another, supposedly superior.     
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which leads to:

 where the superscript cp indicates the central planner’s solution and 8 is the Lagrange multiplier

associated with the constraint, or the shadow value of an extra unit of total deficit.  The optimal

allocation equalizes the marginal cost of fiscal retrenchment across all countries.  If 8 equals zero,

the constraint is not binding, and each country achieves its unconstrained deficit level (di
cp = di

* œ

i; 3 di
* #D); if 8 is positive, each country is bound to a smaller deficit than it would otherwise

choose  (di
cp < di

* œ i;3 di
cp =D)and experiences a positive cost.1   

   Consider now how a market in permits would operate.  Each country i is allocated an initial

stock of permits l0i sufficient to cover a deficit level d0 i, and such that the sum of all allotments

equals the aggregate ceiling: 3 d0 i =D.  At the end of the year, each country must have sufficient

permits to cover its total deficit for the year, and permits can be bought and sold at price p per

unit.

    If  di is the final total deficit, not all of this borrowing amounts to resources newly available for
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δ i  ≡ − −d p d di i i( )0 (2)

fiscal expenditure: part must cover the cost of acquiring the permits p(di-d0 i). Thus we need to

make a distinction between total borrowing di, and the borrowing of new resources that can be

devoted to the government’s objectives di - p(di-d0 i).  We call the latter *i:

   Two observations.  First, notice that since 3 d0 i =3 di =D, it follows that 3 *i =3 di =D.  All

expenditures in permits purchases are revenues from permits sales, and the aggregate constraint

functions exactly as intended.  Second, the final deficit di can be lower than the initial allocation

d0i , implying that some of the permits have been sold and, if the price p is positive, the resources

available for public expenditure in country i have increased by more than di, or *i > di.  If no

constraint is set on *i, we allow countries to hold negative stocks of permits (i.e. to create new

permits) in exchange for running a surplus.  Because this would not violate the regulator’s ceiling

(all negative holdings of permits must be countered by corresponding fiscal surpluses), there

seems to be no reason to rule the possibility out and (slightly) complicate the analysis.         

   The function Ci captures the cost of being constrained in borrowing resources for fiscal

expenditure.  Thus Ci is a function of *i: Ci(*i, D).  But now the total cost of the program for

country i must include the expenditure in permits, i.e. the extent of new debt incurred in addition

to the amount corresponding directly to new resources.  The country’s problem is then:

                           min ( ) ( ) ( ),
di

i i i i i i i iC D p d d d p d dδ δ+ − = + −0 0 subject to 

The solution is given by:
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where the superscript m indicates the market solution and p solves the market clearing conditions:

       As in the central planner’s case, if 3 di
* #D - if the aggregate constraint is not binding - then

p=0, and di
m=*i

m=di
*, and no country is constrained.  If instead 3 di

* >D, then p 0(0,1), and all

countries are constrained: *i
m<di

*, and *i
m…di

m ] di
m…d0i. (But recall 3 *i

m =3 di
m =D).  As

expected, the price can never equal 1.

   Because all countries face price p for each additional permit, they choose their level of

borrowing so as to equalize their marginal costs of further fiscal contraction.2  Thus the solution

replicates the central planner’s allocation if and only if p/(1-p) = 8.  Could p/(1-p) have any other

value?  Suppose first 8>0,  p/(1-p) > 8.  Then *i
m < di

cp  œi, and thus 3 *i
m < 3 di

cp =D.  Hence

3 *i
m =3 di

m < D.  But then p (3 di
m -D) < 0, and p cannot be an equilibrium.  Suppose then

8>0,  p/(1-p) 0 [0, 8). Following the same reasoning, this implies 3 di
m > 3 di

cp =D, or 3 di
m >D 
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which again violates the equilibrium conditions.  Finally suppose 8=0, p > 0.  Then 3 di
m < 3 di

cp

=3 di
* # D, or p (3 di

m -D) < 0, once more a violation of equilibrium.

   In conclusion, we have established that the market solution is unique and replicates the central

planner’s allocation.  Notice that such an allocation is independent of the initial distribution of

permits, an important property in this context: the regulator is not required to have knowledge of

the countries’ cost functions in deciding the initial allotments, and arbitrariness and political

struggles over these allotments do not deter from efficiency of the final outcome.  Not

surprisingly, the assumption of a competitive market is important for these conclusions.

(b) Debts and Deficits.

     Until now, we have considered all deficits as perfect substitutes.  In fact, a regulator may be

more concerned with deficits from countries with higher debt to GDP ratios because they may

trigger a higher probability of default.  We extend the analysis to this case.

     If  high debt to GDP ratios are sources of potential instability, a plausible loss function for the

regulator is:

where yi is country i’s GDP, Y is the Union’s GDP,  hi is the debt to GDP ratio in country i and h

is a specified target.  In other words, L is the weighted sum of squared deviations of debt to GDP

ratios from a target, where the weights are the countries’ shares of EMU-wide GDP (to represent
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the more serious threat to the system from fiscal insolvency by larger countries).

     Setting =0 for simplicity (with no important implications), the change in this loss function$h

over a time period is given by:

where, as before, di is country i’s deficit over that time period, and all variables that are not in

increments are dated at the beginning of the period..

      A reasonable objective for the regulator would be to minimize the aggregate cost of fiscal

contraction subject to the constraint that the change in the loss function be smaller than a fixed

threshold, for example that it be non positive, or that it decline over time at a specified pace.  The

problem is then:

    Notice that in general the rate of income growth, in any one country and in the Union as a

whole, depends on fiscal policy, and thus Q should be a function of the whole series of deficits: Q

= Q({di}).  This complicates matters substantially because it requires a careful estimate of such a

relation.  However, if lags are important and the influence of current fiscal deficits on current

income growth is small, we can ignore the dependence of Q on the countries’ deficits and

consider an exogenous ceiling a plausible rule of thumb.  The choice of the fixed Maastricht

criteria, still viewed as appropriate reference points, suggests that the short-cut may be a
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3  It is possible to think of loss functions that would generate an exogenous ceiling, while
still capturing concerns about debt level.  For example, if in (5) hi were debt per capita, and yi and
Y populations in country i and in the Union respectively, then the corresponding Q would depend
on population growth and be unaffected by fiscal policy.  In reality such a  loss function is of
interest only if population is a reasonable proxy for income; the approximation discussed in the
text is then more transparent about its possible limitations.  
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reasonable description of real-world policy objectives.3  

    Stated in these terms, the problem becomes finding the least cost implementation of fiscal

retrenchment, where the constraint now is a fixed ceiling on a weighted sum of public deficits,

with the weights given by each country’s debt to GDP ratio. The solution is given by:

where µ  is the Lagrange multiplier corresponding to the constraint.  As in the previous analysis,

we can define di
** as the unconstrained deficit level in country i, i.e. such that Ci’(di

**, Q) = 0.  If

Q $3hidi
**, then di

cp = di
** œ i and µ=0 .  Otherwise,  Q =3hidi

cp,  di
cp < di

** œ i and µ > 0.

     Consider now how the policy can be implemented through a permits market.  Each country

receives initial licenses l0i and chooses its deficit under the constraint that final license holdings

must be proportional to the deficit, weighted by its debt to GDP ratio.  Once again we need to

distinguish between the net resources that the country borrows, and the part of the deficit that

only amounts to resources used to pay for new licenses.  The problem then is:
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    The solution is given by:

 where µ i is the Lagrange multiplier associated with the licenses constraint, and the licenses price

p solves the market clearing conditions:

    The first two conditions in (9) imply:
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It is easy to verify that if the factor of proportionality $i is chosen correctly, there is a unique

market equilibrium where p equals µ , the shadow value of the aggregate constraint in the central

planner’s problem, and the allocation exactly replicates the central planner’s allocation.  In

particular, we need:

 

The purpose of the mechanism is to make countries face different prices for an extra unit of

deficit, depending on their debt to GDP ratios: country i faces the effective price hi p.  However,

because part of borrowed resources goes towards payment of the permits, we know that the

number of purchased permits is a multiple of the net resources newly available to the country. 

How large a multiple depends in general on the price p, but in this set-up depends on the effective

price hi p.  Thus a country with a high debt to GDP ratio is penalized twice, through the higher

effective price for an extra unit of borrowed resources, as it should be, and through a higher

multiplier, requiring larger total borrowing for given net borrowing.  This second channel must be

neutralized if we want to replicate the central planner’s allocation - we can achieve this through a

linear parameter, and that is the function of $i. 


