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THE NEW ECONOMICS OF REGULATION TEN YEARS AFTER
BY JEAN-JACQUES

LAFFONT 1

The new economicsof regulationis an applicationof the principal-agentmethodology
to the contractualrelationshipbetweenregulatorsand regulatedfirms.After a critiqueof
the traditionalparadigmsof regulationfromthe pointof viewof informationeconomicsa
canonicalmodel of regulationunder asymmetricinformationis developed.A surveyof
the main results obtained in the new economics of regulationis then provided, in
particularconcerningthe implementationof optimal contracts by a menu of linear
rules,the auctioningof
contracts,the dichotomybetweenpricingand cost reimbursement
incentive contracts,the dynamicsof contractingunder limited commitment,and the
hierarchicalproblemsin regulation.Empiricalimplicationsare then discussedand avenues of furtherresearchare describedin the conclusion.
KEYWORDS:Regulation,incentives,asymmetricinformation,contracttheory.
IS THE STUDY OF ECONOMIC ACrIVITY at the level of
ORGANIZATION
a firm or an industry when the paradigm of perfect competition appears
inadequate. By giving up ambitions of general equilibrium analysis this field has
provided us with a large number of insights into the strategies of economic
actors within firms and in environments of imperfect competition. Jean Tirole's
book (1988) synthesizes in a superb way the progress of the last ten years that
game theory made possible.
Regulation is the public economics face of industrial organization. It explores
the various ways in which governments interfere with industrial activities for the
good or for the bad. From the start this field has had a less naive view of the
nature of public intervention than traditional public economics as examplified
by Atkinson-Stiglitz's manual (1980).
Regulation is becoming a major area of economics because in a world which
has given up the debates between socialism and capitalism, it is going to be the
major battleground of the opposition between more or less governmental
interference in economies, very much like at the end of the eighteenth century
when Turgot and Quesnay were debating with Galiani and Diderot the trade
regulation of corn. This is quite apparent in Europe where the political debates
of the seventies have been replaced by policy debates such as: which part of the
telecommunication industry should remain regulated, can generation of electricity be privatized, how should environmental problems be dealt with, how should
banks be regulated?
In this lecture I would like to summarize some of the main achievements of
ten years of what I call the new economics of regulation.
The starting point of the analysis is a natural monopoly situation where,
under complete information, technological efficiency requires a single operating
INDUSTRIAL

1This text was the supportof my PresidentialAddressto the EconometricSocietygiven at the
RegionalMeetingsof Bombay,Seattle,Bruxelles,and Mexico.It is largelybased on joint workwith
Jean Tirole. I thank Patrick Bolton, Drew Fudenberg, Claude Henry, Guy Laroque, David
Sappington,Jean Tirole, as well as two referees,for their comments.
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firm. The need to avoid monopolisticbehavior calls for public intervention.
Instead of focussingon particularregulatoryinstitutions,the new economicsof
regulation,in the traditionof the mechanismdesign literature,aims at characterizingoptimalregulation.
The frameworkis a principal-agentset up in which the principalis the State
or the regulatoryinstitutionand the agent is the regulatedfirm. The principal
maximizes social welfare under incentive constraintswhich result from the
informationaladvantageof the agent and its strategicbehavior.The regulation
problemis essentiallya controlproblemunder incompleteinformationand the
results obtained in this literaturehave a much broaderinterest than regulation
itself, as we will argue in the conclusion.
In Section 1 the paradigmsof the traditionaleconomics of regulation are
briefly criticized.Section 2 introducesa canonicalmodel which enables us to
synthesizemost of the literature.Section 3 presents some majorresults of this
new field. Empiricalimplicationsare discussed in Section 4. The limits of the
currentapproachand directionsfor furtherresearchconcludethe paper.
1. THE TRADITIONAL

REGULATORY

PARADIGMS

OF NATURAL MONOPOLIES

Until the beginningof the eighties the economics of regulationwas taught
within two quite differentparadigmsthat are reviewedbelow.
1.1. Cost of Service Regulation2

The regulation of utilities has been implemented in most countries by
constrainingthe rate of returnon capital.The premisewas that it was necessary
to attract capital to utilities while avoiding excessive exercise of monopoly
power.A few main features characterizethis type of regulation.
. A fair rate of returnon investmentabove the marketrate is guaranteedas
long as investmentsare prudent.
. Prices are determinedto equate averagecosts with this imputedchargefor
capital.
. Prices remain fixed duringthe regulatorylag until some party,the regulatory commission,the firm or the consumers,initiates a new regulatoryreview
leading to new prices.
. The regulatoryreview is a process of checks and balances in which the
conflictsbetween the firmwhichwishes high prices and the consumerswho wish
low prices are arbitratedby the regulatorycommission.
This process led to the following criticisms.The allocation of fixed costs
amongproductsbecame an accountingnightmarefor a doubtfulpricingmethod.
By equatingprices to averagecosts, no incentivesfor cost minimization(through
a choice of effort levels, or a policy of innovation)existed, except in a very
2

See, for example, Berg and Tschirhart (1988), Breyer (1982), Kahn (1971), Schmalensee (1979),
Spulber (1989).
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limitedway throughthe regulatorylag. No incentivefor the provisionof quality
existed either, except that the reimbursementof all costs made the firm
indifferentabout incurringmonetaryexpenses for quality.
The rewardbeing related to capital led to the well knownovercapitalization
or Averch-Johnsoneffect. This phenomenon has been overemphasizedas in
most cases investmentis directlyregulated.
Finally,the process has been criticizedas being extremelyslow and costly.
From the theoreticalpoint of view the main remarkcalled for is the total lack
of a normativeframework.The enormousliteraturewritten on cost of service
regulation is a list of defects of this procedure with no clue whatsoeveron
whether those defects are the outcomes of optimal trade-offs.For examplethe
choice of a rate of returnto capitalhigherthan the marketrate reflectsa need
to give the firmsome sort of rent withoutany clearjustification.Because of this
lack of a normativeframeworkit is impossibleto appraisethis type of regulation
or to suggest improvements.
This much criticizedprocedurehas nonetheless some basic advantages.First,
it is imbeddedin a positiveview of governmentwhich recognizesthe need for
an organizationof checks and balances far away from the naive view of a
benevolentState. Second it defines a feasibleprocedurewhichavoidsany riskof
bankruptcyfor utilities. Third, and relatedly,by promisinga fair rate of return
on capital it offers a type of long run commitmentwhich is crucialfor the long
run investments needed in utilities such as electric or telecommunications
utilities.
1.2. The Ramsey-BoiteuxRegulation3

In sharpcontrastwith COS regulation,the Ramsey-Boiteuxregulationis the
outcome of a well defined optimizationprocess.The regulatormaximizessocial
welfare by choosingtariffsunder a budget constraint.The focus is clearlyhere
on pricing.For exampleoptimaldeparturesfrom marginalcost pricingmust be,
in the simple case of separableutility functionswithout income effects, simply
inverselyproportionalto price elasticities.
The coefficientof proportionalityis related to the Lagrangemultiplierof the
budget constraint which itself depends on both demand functions and cost
function.The informationalburden on the regulatoris enormousand explains
why this type of regulation has never been used even in the nationalized
Electricite de France ruled by M. Boiteux where the head of the firm was a
benevolent social maximizer.The simplerAllais doctrine of uniformlyincreasing prices above marginalcosts was chosen.
The second remarkis that the role of the firm'sbudget constrainthas never
been theoreticallyestablished.Why should the regulatorsbe constrainedto not
using transfersand to distortingprices because of fixed costs? The third remark
is that this approach,very much in the traditionof a benevolentwelfare State,
3See Boiteux (1956), Baumol, Panzar, and Willig (1982), Spulber (1989).
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completely sets aside incentive problems, which today play a central role in
policy debates.
1.3. The Neglected Role of Asymmetric Information

The conclusionsI want to derive from this brief review are as follows: the
traditionalcost of serviceregulationlacks a theoreticalvisionwhichwouldmake
sense of its practice.The Ramsey-Boiteuxformulationraises implicitlya crucial
difficulty.Regulators,whatevertheir objectives,are fundamentallyconstrained
by their lack of informationon the firmsthey are regulating.It is only by making
explicit these constraintsthat some intellectual progress can be made in this
field.
The first step of the new theory of regulationhas been to formulateregulation as an agencyproblem.4By stressingthe role of informationalasymmetries
and makinguse of incentivetheory developed in the seventies, it has considerably extendedthe relevanceof the Ramsey-Boiteuxparadigmwhile at the same
time making progress in providinga normative appraisal of cost of service
regulation.
Of course this particularinnovationof theoreticaleconomicsdoes not cover
all the issues raised by regulation. In my conclusion I will discuss the weak
points of the theory constructedso far.
In the ten years from the 1982 Baron-Myersonpiece to my book with Jean
Tirole (1993), A Theory of Incentives in Procurement and Regulation, a lot has

been achieved enabling us to make some sense of such phenomena as the
price-cap revolution in the regulation of utilities or the incentive reform in
procurement.
It is this story that I would like to tell in this lecture for three reasons.
First, it is a good example of theoreticalinnovationsdrivenby the effort to
understandvery concrete phenomena.
Second, it has provideda whole set of very general resultsof contracttheory
that should be used in other fields.
Third, despite the lack of comprehensive coverage of all the issues of
regulation,it has provideda theoreticalframeworkfor empiricalstudies which
now need to be done.
In telling this story I will overemphasizemy own results for expositional
convenience.5
2. A CANONICAL MODEL

Considera naturalmonopolywhich is a multiproductfirmwith cost function
C = Q,8e,

ql, ..

,qn)

+i

where the cost C is observable, qk is the production level of good k (k=
1,.. ., n), ,B is a cost parameter known only to the firm (adverse selection
4 Loeb and Magat (1979) deserves credit for this first formulation.
S Valuable

complementary surveys include Baron (1989), Besanko and Sappington (1987).
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parameter),e is an unobservableaction of the firm(a moralhazardvariable:an
effort for example), and ? is a randomvariablewhich can be interpretedas a
shock on cost or as an observationalerrorof the regulator.
By choosing effort level e the firm incurs a nonmonetarydisutilityqi(e) with
'> 0, ir"> 0, and f,' 0.6
The utility derivedby consumersfrom these commoditiesis denoted
S(t0,s5,qjS

* * qn)

where 0 is a parameterwhich,dependingon context,can be privateinformation
of the firmor of consumers,and where s can be an effort level of the firmor of
consumers.In the first case the disutilityof the firm is if(e, s) and s is to be
interpretedas a nonverifiablequalityvariable.
We make the accountingconvention7that cost is reimbursedto the firm and
that revenuesfrom sales, R(q), accrue directlyto the regulator.
If t is the monetary transfer to the firm from the regulator, the firm's
expected utility is then
EU = t + R(q)-C(,8,

e, q)-(e,

s) = t-(e,

s)

where t is the net transfer.Laterwe will discussthe case with no direct transfer
from the regulatorto the firm.
The consumers'utility is defined as
S(O, s, q) -R(q)

+ A)t

-(1

where A is the social cost of public funds (because of distortionarytaxation).
Expected social welfare for a utilitarianregulator8is then9
W= S(O, s, q) -R(q)

-(1

= S(O, s, q) + AR(q)

-

+ A)t + EU
(1 + A)(C(13, e, q) + if(e, s))

-

AEU.

Remarks

1. /8 and e can be multidimensionalwithout changing the basic intuitions.
Multidimensional18raises essentiallytechnical difficulties.10Multidimensional
e raises the more interesting questions of allocation of effort across various
tasks."1

2. The goods producedcan be marketedgoods, public goods or public bads,
and also verifiabledimensionsof quality.
6 i"

> O is a concavity assumption; i."'> 0 makes stochastic mechanisms irrelevant.
It is only an accounting convention because these quantities are here assumed observable.
The assumption of a utilitarian regulator is by no means essential. It is enough for the analysis
that the transfers from consumers to the natural monopoly be socially costly. A specificity of
regulation with respect to the principal-agent problem is that the costly nature of these transfers is
not as obvious as usual.
9 This formulation of social welfare shows that giving up a rent to the firm is socially costly. This
is essential; otherwise the first best can be achieved by giving to the firm a transfer equal to the
social surplus.
See Laffont, Maskin, and Rochet (1987), Rochet (1985), McAfee and McMillan (1988).
1
See Laffont and Tirole (1993, Chs. 3 and 4), Holmstrom and Milgrom (1990).
7
8
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Special Cases
(a) Procurement of Public Good (e.g., military equipment, pollution abate-

ment program):Considera public projectwhich has utility S and cost
+

C=C(13,e)

.

(b) Simple Natural Monopoly:
C= (,8 -e)q+a

+

where a is a knownfixed cost.
Net utilityfor consumersis
S(q) -p(q)q.
(c) The Baron-MyersonModel:
i/(e)=e.

C=,fq-e+a,

C becomes de facto nonobservable.
(d) MultiproductRegulation:
C =C(p,8e,

ql, .. ,qn)

+

with consumers'utility
S(q) -R(q).

The revenue function R(q) encompasses linear pricing, two part tariffs, and
nonlinear pricing.
(e) Service Quality:
C = (13 - e)q + a + 9

with consumers'utility
S(6, s, q)

and firms'sdisutilityof effort
q =

(e + s).

By effort s the firmcan improvequalityfor consumers.Effortsto minimizecost
or to improvequalityare substitutes.
(f) Polluting Natural Monopoly:
C=C(1,ae,ql,q2)

+g

with consumers'utility
S(ql)

-p(ql)ql

- V(q2).

q2 is now interpretedas a pollutionlevel.
Other Interpretations
1. Sharecropping:Interpret C as a production level, q1, ..., qn as input levels
with prices p1, .p. , Pn. The tenant's welfare is
t

-

,{
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The landlord'swelfare is
n

S(C)

-E,

Pkqk

t

k=1

2. Managerial Compensation:12Interpret C as profit, q1,.. ., qn as production

and input levels. The manager'sutilityis
t - q(e).

The stockholders'utilityis
C-t.
3. Private Procurement between Two Firms: S is now the utility of firm 1

which obtains quantitiesq from firm2.
4. Internal Contract within an Organization: The two parties can be two

divisionswithin a firm.This leads to a theoryof transferpricing.
3. MAIN RESULTS

3.1. Implementation by a Menu of Linear Contracts

Let us considerthe simplestcase of a fixed size projectwhichis a publicgood
valued S by consumersand with cost
(1)

C=,8 -e

+E,

and let us ignore momentarilythe randomvariable e. It is commonknowledge
at the time of the contractthat /8 has a distributionfunction F(,B) on [, /,8]
with a densityfunction f strictlyboundedawayfrom zero. We also assumethat
13
> 0 to avoid bunching.
d(F(f,)/ff(,))/d,B
Assumingthat cost is paid directlyby the regulator,the firm'sutility level is
(2)

U=t-i-4r(e)

or
(3)

U=t-q(,(/-C).

Under complete information of the regulator with respect to /8 and e,
maximizationof social welfare under the firm'sparticipationconstraintU > 0
leads immediatelyto
~f'(e) = 1 or e = e*,
t =fj(e*)
or U(,B) = 0 for any,8.
Effortis optimaland the firm'sindividualrationalityconstraintis binding'for
any /8.
12

For these examples the assumption of risk neutrality may seem inappropriate. See Laffont and
Rochet (1994) for an extension of the analysis to risk averse agents.
13
f
Bunching means that firms with different characteristics are treated equally. It complicates
the analysis without changing the basic economic intuitions (see Guesnerie and Laffont (1984)).
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Under incomplete information,we face an adverseselection problemwhere
,B is the parameterof private information,C is the action variable,and t the
compensatorypayment.From the revelationprinciple,any methodof regulating
which inducestruthful
the firmis equivalentto a mechanism{tQ(), C(f)}11
#
revelationof the privateinformationparameter.
Such a mechanisminduces truthfulbehavioriff
(4)

t
p8E Argmax {t(f)

-

- C

(

Before characterizingrevelation mechanismslet us pause to stress the key
underlyingassumptions:costless communicationis assumed,informationcan be
described in a Bayesian fashion, the regulatorhas the ability to commit to a
mechanism.The weakeningof those assumptionswill be consideredlater.
The firstorder and second order conditions14associatedwith program(4) are
(5)

i+ip'(3-C)C=0,

C>O.
(6)
Let U(13) = t(f3) - (,8 - C(,Q)) be the firm's utility level when it is truthful.
To these first-and second-orderconditionsof incentivecompatibilitymust be
added an individualrationalityconstraint
(7)

U(p8) > O bv,8

where 0 is the normalizedreservationutilityof the firm.15
Social welfare for an utilitarianregulatoris
S-(1 + A)(t + C) + U
(8)
(9)

= S-(1

+ A)(-e

+ r(e))-AU.

Optimal regulation is the outcome of the maximizationof expected social
welfare under incentiveand individualrationalityconstraints,i.e.,
(10)

Max fPS-(1

(11)

U(,8) =-q'(e(p8))

+ A)(,

- e +q,(e))-AU(p)}

dF(8),

VP,

(12)
U(p) >O bV,8.
In the above program(11) is a rewritingof the firstorder incentiveconstraint
(5) using U instead of t as a variableand the second order incentiveconstraint
has been neglected.
14
These conditions are here necessaryand sufficientbecause the Spence-Mirrleescondition
(here equivalentto i'"> 0) is satisfied.Indeed the local second order conditionis if". C > 0 and
local incentive compatibilityimplies global incentive compatibility(see Guesnerie and Laffont
(1984)).
15 It is often legitimate to assume that the reservationutility of a firm depends on its f
characteristics.This complicatessubstantiallythe analysisbecause it is not alwayseasy to know
where the I.R. constraintis binding(see, for example,Lewis and Sappington's(1989) paper on
countervailingincentives).
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(11) tells us that truthtellingimposes giving up to the firm a rent which
decreaseswith 18at the rate fr'(e(,8))if e(/3) is the effortlevel that the regulator
wishes to implement.
Optimal regulation is described by the first order conditions of the above
program,namely:
A F
1-1+A
-)
f(

(13)

qY(e*(13))

(14)

U*(P) = ffh(e*(j))

d.

The most efficient firm, firm 13, exerts an effort level which is the full
informationoptimal level (since f'(e*(,)) = 1 as F(,8) = 0) and obtains a rent
U(,8). The least efficientfirm, firm /3, has no rent and a distortedeffort level.
The intuitionfor this result is as follows.From(14) we see that the higherthe
effort levels, the higherthe rents of asymmetricinformation.As rents are costly
to the regulatorbecause of the social cost of publicfunds (see (9)), effort levels
are depressedto decreasethose rents.Inefficienciesof the choice of effortlevels
enable the regulator to mitigate somewhat the losses due to the rents of
asymmetricinformation.
This fundamentaltrade-offbetween rents and allocativeinefficiencies16is in
my view one of the basic insights of economics. It is here achieved by a
revelation mechanism. A more concrete implementation is obtained by a
nonlineartransferas follows.
From (13), e*(,B) is decreasingand therefore C*(,8) =,8 - e*(,B) increasing
strictlyand invertible.Let 18(C) be the inversefunction.By definition
t(l3) = U*(3) + qA(e*(13)) = t(,B(C)) = T(C).

Optimal regulationcan be achieved by offering the transfer function T(C)
and by letting the firm select itself by choosing a cost level. It is easy to check
that T(C) is here convex(see Figure 1).
Firm 18picks the contract A, firm /8 picks B, firm /8 picks D, etc.
As TQ-) is convex it can be replaced by the family of its tangents without
affectingthe choices of the agents.A parametricrepresentationof the familyof
tangentsis
t(C, C") = a(C") -b(C") (C -C").
By announcinghis cost characteristic/8 the firm "announces"a cost ca=
C*(,8). It receives a lump sum transfera(Ca) and if the realized cost C differs
from the announced cost, the firm and the regulator share the overrun in
fractions(b, 1 - b).17
16
More generally, when the principal does not maximize expected social welfare but another
criterion, the trade-off is between rents given up to the agents and distortions from the principal's
preferred allocation.
17
As seen in Figure 1, a high share of cost reimbursed is associated with a low lump sum transfer.
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T
\

t-4(p-c)

-4-

(

st

-

C)

B

-(p - C)
D
C
FIGURE 1

Without the shock g, the realized cost is alwaysthe announcedcost and no
adjustmentneeds to be made.
Suppose now that we reintroducethe error term E which has a probability
distributionindependentof f8 and e. Because implementationwas achievedvia
a menu of linear contractsand the firm is risk neutral,the errorterm does not
affect incentives and the same effort levels are implementedwith the same
transferfunctions.
Thanks to this linear implementation,observationalerrors in the "action
variable" C, on which is based the contract, have no cost.18We obtain the
followingproposition.
PROPOSITION

1-Implementation by a Menu of Linear Contracts(Laffont-

Tirole (1986)): Under the assumptions of this section,19 the optimal procurement
contract is implemented by a menu of linear cost sharing rules in which firms
selfselect themselves. Accordingly randomness in the cost evaluation, whatever its
origin, entails no welfare loss as long as the firm is risk neutral.

This straightforward
but importantresultwas givena furtherinterpretationin
the case of a team of firms or agents by McAfee and McMillan(1991) and
Picardand Rey (1990).
Suppose that we have several independent firms with costs Ci = p'

-

e' which

all realize a project.If the /31 are stochasticallyindependent,and costs observable, optimal regulationis identical for each firm. Suppose however that we
observe only total costs C= YE2C'because accountingmanipulationsbetween
firmsare not controllable.
18

See Melumad and Reichelstein (1989) for cases where noisy observation of actions is costly.
See Laffont and Tirole (1990a) for more general assumptions. What is needed is the convexity
of the optimal nonlinear transfer T(C). Approximate convexity leads to small departures from
optimality by using the menu of linear contracts derived from the convexification of T(C).
19
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If the implementationby menus of linear contractsis possible for each firm,
C' can be replaced by C' + EjoiC' and the same allocationis implementable.
Indeed Ejo iCi plays the same role as the randomvariable? above. Since it is
only a functionof the fr', j # i, at the Nash equilibriumof the game,it is treated
by firm i as an exogenousrandomvariable.
So, as long as risk aversion is negligible and there is no limited liability
constraint,the lack of observabilityof individualperformancesin a team does
not affect incentives.Clearly,to be practicallymeaningfulsuch a result requires
a small numberof team members.With a large numberany slight risk aversion
would change drasticallythe result since each memberof the team would have a
very large uncertaintyover the others' aggregatecosts.
A similarinterpretationcan be used to say that under similarcircumstances
nonpoint source or diffusepollution does not raise incentivedifficultiesbeyond
those of point pollution.20
Procurementhas for a long time been carriedout with fixed price contracts
(corresponding to b(C') = 1) or cost plus contracts (corresponding to b(C') = 0).

Fixed price contractsexcel in givingincentivesfor effort but lead to high rents.
At the other extreme cost plus contractsgive no incentive for effort but may
avoid any rent.
What theorytells us is that the best procurementmethod is to offer a menu of
sharingrules amongwhich firmsselfselect themselves.Incentivecontractswith
some sharingof overrunsare familiarin the defense industry.It is only recently
on the basis of those theoreticalresults that a more systematicuse of menus of
contractsis made, for examplein the electricityindustry.21

3.2. The Dichotomy between Pricing and Cost ReimbursementRules

Considera regulatedfirmwith aggregatecost function
(15)

e, q) with q = (ql,..., qn).

C = C(3,

The n commodities are sold by the firm and let

pk(q),

k = 1,...,n,

be the

inverse demand functions.Assumingthat costs are paid to and revenues from
sales are collected by the regulator,the consumers'welfare is
(16)

S( q)-

(1 +A)(t+C

EPk(q)qk
k

(17)

= S(q) +A fPk(q)qk
-k(1+

EPk(q)qk)
k

A)(t + C).

k

20
21

See Laffont (1992).
See, for example, the incentive formula that the Federal Energy Regulatory Commission
proposed for the Palisades Generating Company (see Lorenzo Brown's testimony on behalf of the
FERC in the Palisades Generating Company (1990) case).
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Consequentlysocial welfare is
(18)

W= S(q)

+

A Y2Pk(q)qk

-

(1 + A)(C +

(e)) -AU.

k

Let E(Q,BC, q) representthe solutionfor e of (15). It is the effortlevel needed
to realize cost C while producingq when the efficiencyparameteris P3.
A crucial quantity is E,, = - Cp/Ce which is the rate at which a manipulation

of P enables the firm to decrease its effort level. The incentive compatibility
conditionsshow that E, plays a majorrole in definingthe informationalrent.
Indeed we have
U = t - yi(e) = t - (E(3,

C, q)).

From the envelope theorem
U=

(19)

-fr'(e)E,.

The higher E,,, the higher the rate at which rent must be given up to more
efficientfirms,
If we assume linear pricing and optimize expected social welfare under
incentive constraintswe obtain a generalizationof the Ramsey-Boiteuxequa2

tions:

(20)

Lk=

Pk

-

Ck

A

=j~-+~
l+A

Pk

ir
lk

AF(f3)qYr(e)
P(l+A)f()Pk.

1d

-(E)
dqk

(k= 1,...,n)

as well as the optimal effort levels:
A F(P8) di
(21)
Ce
1+A f(3) -[0(e)E,].
fr(e)
Equation(20) defines the optimalpricingrule. The Lernerindex, Lk, equates
the Ramsey-Boiteuxindex
A 1
Rk =

-~

1 + A 77k

(where A,k is the superelasticityof good k and 1 + A is the social price of public
funds which replaces the usual multiplierof the budget constraint),plus the
incentivecorrection
AF(3)f'(e)

ik=

-k
22

(1 +

,~d FE)
A) f (/3) Pk . dqk a

For n = 2 the superelasticity
[?1?2

whee

i gd

- 71127121

+
pic eatc2
a1nds12

where qi is good i's price elasticity and 71ijthe cross price elasticity of goods i and j.
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Equation (21) defines implicitlythe cost reimbursementrule since by maximizing
(22)

t(C) - (e)

the firmobtains
(23)

+f'(e) = t'(C)Ce.

If t'(C) - 1, the total transferreceivedfromthe regulatoris independentof
C (remembert is the net transfer).It is analogousto a "fixedprice"contractin
procurement.(Beware: do not confuse this "fixed price" with the prices of
commodities.It is better to say a "fixed reimbursement"contract.)
If t'(C) = 0, the global transfer received from the regulatoris C up to a
constant.It is analogousto a "cost plus" contractin procurement.
What (21) tells us is that

(24)

tt
=-1 +
t'(C)

~~A F (f ) d
AF()

(Ce)

Costs are reimbursedwith a nonlineartransferrule t(C) and firm p selects a
share of global reimbursementwhich is
d
A
F(P) -('(e)E,)
1 +A f(3)
(-Ce)
The most efficient type /3 selects a fixed reimbursementcontract(F(,) = 0)
and less efficienttypes choose to share their costs with the regulator.
Under appropriaterestrictionson the cost functionand the distributionF(*),
this nonlinearrule can also be implementedby a menu of linear contracts.
Regulation has two main parts characterizedabove, pricing and cost reimbursement rules. A dichotomyobtains when the incentive correctionsof the
pricing equation vanish. We then obtain a clear benchmarkcase. Optimal
pricingshould be Ramsey-Boiteuxpricingfor the cost function induced by the
incentivesassociatedwith the optimalcost reimbursementrule. The cost reimbursementrule deals with incentivesfor cost minimizationand contraryto what
happensin the Baron-Myersonmodel, prices are not used to extractthe rent of
asymmetricinformation.
PROPOSITION
2-The Incentive-PricingDichotomy (Laffont-Tirole(1990a)):.
The incentive-pricing
dichotomyholds if and only if there exists a function ;(.)
such that

C_ =tSt
Q"8

e) q
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The intuition behind this proposition is simple. The incentive correction
vanishes iff
d

-q (EO) = O
for any k. But as E

CP/Ce it holds iff the "marginal rate of substitution"

-

between e and , in C is unaffected by quantities, hence the result by the
Leontief theorem on aggregation.
If changingquantities(and thereforeprices) does not affect E3, i.e. the rent
of asymmetricinformation,there is no point in distortingprices for incentive
reasons.
BudgetBalance:In manycases, direct transfersto the firm are not allowed.23
All the income of the firm is entirely providedby sales revenue,24hence the
"budgetconstraint:"
U?< Epk(q)qk-

C -(e).

k

Maximizationof expectedsocialwelfareunderincentiveand individualrationality constraintsbecomes
Max

(S(q(13))
/3

- EPk(q(
~~~k

U(,3)) --Y'(E(p,C(,8),q(p
Y,Pk(q(

8))qk(8)
)))Ep

+ U0B) dF(f3),
V,83

3))qk( 3) - Q13) - O( E(13, C(8 9) q( 8)))

k

-U(p))>

0

V3.

If we denote (1 + A(Q3))f(/3)the multiplierof the individualrationalityconstraintwe obtain the same equationsas above except that
AF(,J)

-F(/3)
( + AV ( /3)

A(f3)f(f3)d13

becomes

( + A( /3)) f ( /3)

In particular,under the price-incentivedichotomy,relativeprices follow the
same rules as before but the absolutelevel of prices is set in order to satisfythe
budget balance rationalityconstraint.By giving up the instrumentof transfer
and therefore imposing budget balance, even when the cost function would
allow the price-incentivedichotomy,the pricing rules are stronglyaffected by
the need to provideincentivesfor participationto the firm.
23
See Laffont and Tirole (1993, Ch. 15) for a tentative explanation of why one might want to
exclude transfers.
24 We assume here linear pricing. A similar analysis can be carried out with nonlinear pricing
(see Laffont and Tirole (1993, Ch. 2)).
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Note that the above regulationgives up transfersbut not the right to choose
costs.
If this policy instrumentis given up as well, the firm becomes the residual
claimant for its cost as in a fixed price contract. Effort level will follow the
efficientrule '(e) = - Ce. The main consequencewill be that a high rent
U(13)

=

f

' (e* * (f) ) E3dP

will have to be given up to firmsthroughhigh prices as a high profile e**( ) of
effort will be implemented.
This is basicallythe hidden side of the famousprice cap proposalswhichfor a
while were presented as a free lunch guaranteeingefficiencyof utilities. More
efficiencycan only be inducedat the cost of higherrents.25
Any attempt to redistributepartially ex post those rents, as in the last
schemes of the Federal CommunicationsCommission,is bound to decrease the
incentivesfor effort supposedlyprovidedby a price cap.
The second main consequenceof givingup the instrumentof cost observability is that pricingrules, being then the only instrumentsto extract the rent of
asymmetricinformation,are stronglyaffectedby incentives.
Note finallythat an advantageof a price cap is that the choice of prices can
be decentralizedto firms if the right weights (wk) and the right maximallevel
(r) are chosen in the formula:26
E WkPk <7 .
k

3.3. Auctions of Incentive Contracts

Auctioning the right to be the natural monopoly has been early proposed
(Demsetz (1968), Posner (1972)) as a way to have both efficiencyand limited
rents.
Fixed costs are presumed here to be so high that only one firm should be
used.
Suppose that the technologyof firm i is describedby
(26)

Ci

C(3i, ei, qi)

(i=1,...,I)

where it is common knowledgethat the 8'"'sare i.i.d. randomvariablesdrawn
from the same distributionF( ). Moreover,3' is private informationof firm i
and let , = (,X1...,8I).
25
It has sometimes been argued that the price cap was higher than the monopoly price (AT&T
case).
26
See also Vogelsang and Finsinger (1979).
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The optimal revelation mechanism is obtained under the assumption of
Bayesian-Nashbehavior. The incentive constraints are translated into constraintson expected rents U'(,83)which are
(27)

U%(/3i)= -Ep-I{xi(/3)uI'(ei(/3))Ep3i(/38, C(/3Q, e'(/3), ql(/3)),

ql(/3))}

where x1(/3) is the probabilitythat firm i wins the auction, i.e. is selected to
produce.
Expectedwelfare is
(28)

+ Ap(q (/3)))q (/3)

E,( Ex(/3)(S(qi(/3))

-(1 + A)(C(/31, ei(/3), q'(/3)) + f(el(/3)))

-A

E

Ui(131)}.

Solving(27) with the individualrationalityconstraintfor the rent U1(/31)and
insertingin (28) we obtain the maximizationprogram
I

max

E{3E xl(/3)

l

{S(qi(P3))

+ Ap(qi(/3))qi(/3)

-(1 + A) (C(/3i, e( /3), q(f/3)) + f (e( /3))
-A

F(131)
q
)(ei(,
f(/3i)

subjectto
1 - Ex(,3)
x1(,3) > 0

> O for any 3,

for any ,3, any i.

Maximizationwith respect to (qi, e') shows that, under appropriateconcavity assumptions, (S(q) + Ap(q)q - (1 + A)(C(-A, e, q) + fr(e)) A(F/f )f'(e)Ep(I3, C(3, e, q), q)) concave in (q, e)), the optimal productionand
effort levels are determinedfor firm i as in the case of a single firm.
Maximizingwith respect to (x10 )) shows that the firmwith the lowest f31is
selected if
d F(FQ3)
F
-(1 + A)CpL- A d,'\ f(/31)
fr'E3, - A -qI'(Ei3i + Ep,cicp)

)

is negative(whichis true in particularfor A small enough).
An interestingseparabilityobtains.The contractobtainedby the winningfirm
implementsthe same quantityand effort levels as if the winningfirmwas alone
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facing the regulator.The gain of the auction is first to select the firmwith the
highest intrinsicefficiencyand second to pay lower rents.27
This second point can be particularlywell illustratedby noticing that the
optimalregulationcan be implementedalso in dominantstrategyby a Vickreylike auction.28The firm is asked to announce his willingness to pay to be
selected and be allowed to choose a contractin the menu of contractsusually
offered to a single firm,knowingthat it will only pay the second highest bid.
The firm'sdominantstrategybid is the level of the rent it would obtain in a
monopolysituation,i.e. from (27)
d/3
f04YE13
1'

but it will only pay

J E,s
dp8
where j3]is the second lowest cost parameter.
The net gain of the winningfirm is then
f1

'Ei3d/3.

The auction enables the regulatorto truncate the size of the asymmetryof
informationfrom [,B,/3] to [,B, 3j] where /3j is the second lowest cost parameter.
PROPOSITION 3-The SeparabilityProperty(Laffont-Tirole(1987)): Auctions
enable the regulator to choose the most efficientfirm and to pay a lower informational rent than if it was facing only the winning firm. A separability property
obtains: the winningfirm chooses the same effort level and quantities as if it were
alone.

As the number of firms grows, /' goes to /8 with probability one as well as /31.
Asymptotically,the auction solves both the moral hazard and the adverse
selection problems. By selecting a firm close to the most efficient type /3 it
implementsthe contractwith no efficiencydistortionand as /3j is also close to /3
it pays a negligiblerent to elicit information.
Severalquestionsdeserve furtheranalysis.When the contractis awardedfor
a long period, it is desirable to be able to benefit from the possibility of
technologicalprogressbrought about by future potential entrants.The simple
27
28

See Riordan and Sappington (1987) and McAfee and McMillan (1986) for similar results.
See Mookherjee and Reichelstein (1992) for a more general characterization of regulatory
environments for which the optimal Bayesian mechanism is implementable by dominant strategy
mechanisms.
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solution suggested by the Chicago school of reauctioningthe contract every
year, say, faces the difficultyof inducingunder-investmentin specificnonobservable assets as stressed by Williamson (1976). Optimal dynamic regulation
involvesan optimal specificationof break-outrules which favor in general the
incumbentto encouragethose investments(see Laffontand Tirole (1988a)).
Auctionspresumenoncooperativebehaviorbetween firms.This assumptionis
somewhatnaive once it is realizedthat an auctionis a deus ex machinaaimedat
extractinga maximalsurplusfrom firms.A naturalreactionof those firmsis to
protect themselvesby collusion. Furtheranalysisrequireshere a majorbreakthroughof contracttheory.The studyof collusionunderincompleteinformation
is a majoropen problem.
Next, we have taken here an extreme case where selecting a single firmwas
clearlyoptimal.More generallythe marketmay be split between differentfirms
for various reasons (including differentiatedproducts, decreasing returns to
scale) and optimalregulationentails an appropriatesharingof the markets(see
the literatureon split-awardauctionsas well as Auriol and Laffont(1992), and
Riordanand McGuire(1991)).
Finally, introducingcorrelationbetween the firms'characteristicsopens the
still largelyneglected domain of yardstickcompetition(Shleifer (1985), Auriol
and Laffont(1992)).
3.4. Dynamics and Commitment

An importantissue in the currentprice cap debate concernsthe length of the
regulator'scommitment.Withinthe traditionalrate of returnregulationa major
question is the extent of the regulator'scommitmentto allow a fair rate of
return.In industrieswith long run investmentsthese questionsare essential. In
particularin the electricitysector the abilityof the industryto investin the most
efficienttechnologiesis probablythe most importantquestion:For example,it is
a seriousconcernto know if the currentinvestmentsto produceelectricityfrom
gas turbinesin the USA is the optimalinvestmentchoice or if it is the outcome
of a bad regulatorysystemwhichhas lost any credibilityto guaranteereasonable
rates of returns for long run investmentssuch as those required by nuclear
energy.
A good understandingof these questionsobviouslyrequiresa good grasp of
the role of commitmentin dynamiccontracts.Economistsof regulationhave
providedresultson this topic which are of general interest.
3.4.1. Dynamics with Commitment

Considerthe model of Section3.1 repeatedtwice.The cost of the publicgood
in period r is
C=f3-e,

with

r =1,2.
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If 8 is the commondiscountfactor, the firm'sutilitylevel is
+

U= t1-u/(el)

(t2 -qi'(e2))

and consumers'welfare is
S(1 + 3)-(1

+ A)(t1 + C1 +
?(t2

+ C2)).

Social welfare is accordingly
W= S(1 + 8)

(1 + A) [3

-

-

el + qf(e1) + 8(p

- e2

+ -i(e2))]

AU.

Optimalregulationunder complete informationentails
q'(el) = q'(e2) = 1'or
tl

=

t2 =

el =e2=

e7

(e*)

Let us now characterizethe optimalregulationunder incompleteinformation
about 1, el,

e2

under various commitment assumptions.

If the regulator can commit to a two-period mechanism, we obtain the
followingproposition:
PROPOSITION 4-The
OptimalLongRun Contract(Baron-Besanko(1984b)):29
The optimal contract with commitment is the repetition of the optimal static
contract.

It is optimal for the regulator to commit not to exploit the information
acquiredat the end of period 1. The best way to arbitratebetween the efficiency
costs of effort distortions and the informationalrents is to have "small"
distortionseach period.
Note that in period 2 the effortlevel of the inefficientfirm 13is below the full
informationlevel e*. It is then common knowledge that such a contract is
Pareto inefficient.
3.4.2. Short Run Commitment

Supposethat, because of politicalconstraints,the regulatorcannot committo
period 2. The firmthen knowsthat if it revealsits type in period 1, it will be put
at its individualrationalitylevel tomorrow.
The regulator offers a first period contract t1(Cl) in period one. If the
contractis accepted,then, on the basis of the observedcost, the regulatoroffers
a second period contract t2(C1,C2). We are interested in the Perfect Bayesian
Equilibriaof the game inducedby these offers.
The firstfeature of equilibriais that firmsnever revealthemselvescompletely
in the case of a continuum [/3, /3] of types. We obtain the following proposition.
29

See also K. Roberts (1983).
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SeparationResult (Laffont-Tirole(1988b)): For anyfirst
PROPOSITION 5-No
period scheme tl( ), there exists no fully separating continuation equilibrium.
The intuitionfor this result, strikinglydifferentfrom the case of commitment,
is as follows:Suppose on the contrarythat firm /1 reveals itself in period 1. In
period 2 it has no rent and therefore chooses its optimal first period contract.
By slightlyunderestimatingits efficiencythe firm does not lose anythingto the
firstorder (since it was choosingits best contractby the envelope theorem)and
gains a second period rent proportionalto its underestimation.
The family of equilibriais actuallyquite complex and is not limited to the
partitionequilibriaone could have expected from Crawfordand Sobel (1982),
for example.The reason comes from the existence of the take the moneyand
run strategy which-can be explained simply in the two state case. As the
regulatorincreasespaymentsfor a low cost in period 1 to induce the efficient
type to select a low cost, the inefficient type is tempted to select this contract. If

it does, in period 2 the regulatorbelieves that he is facing an efficienttype and
is very demanding;but, then, the inefficient type rejects the second period
contract.Technically,the difficultyis that incentiveconstraintscan be bindingin
both directionsand not only upwardsas in the static model.
The equilibriaexhibit the ratchet effect, i.e., informationunfolds slowly,but
the complexityof equilibriadefies further characterization.Despite the complexityof equilibriaone can obtain the followingintuitiveresult in the case of
two types {f3, f}. In an equilibrium with a lot of pooling in the first period, the

inefficienttype's effort may be set above the commitmentlevel. The reason for
this result is that the efficient types often pool with the inefficienttypes. This
would mean a large departurefrom efficiencyof effort for the efficient type if
the effort required from the inefficient type was already low. To limit this
inefficiencythe effort of the inefficienttype is set very high. In the case of two
types {f3, f}, the following intuitive results can be proved. For a discount factor
8 small enough, the first period contract becomes separating.As a becomes

large, the first period contractconvergesto poolingwithout ever reachingit.

3.4.3. Renegotiation-Proof Commitment

As already mentioned above optimal contracts with commitment are not
renegotiation-proof(see Dewatripont(1986)). It is possible for both parties to
gain by renegotiatingthe initial contractwhen the firm turns out to be inefficient.
When, for institutional reasons or more explicit fears of collusion, third
parties cannot be invokedto justify the abilityto commit to inefficiencies,it is
reasonableto assume that it is possible to commitexcept that it is not possible
to commit not to renegotiate.The next result characterizesin the 2-type case
the sequence of contracts t1(Cd),t2(C1,C2) such that t2( ) is not renegotiated
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when, after observingC1, the regulatorcan make a take or leave it renegotiation offer.
Optimal Renegotiation-Proof Menu of Contracts

PROPOSITION-The

(Laffont-Tirole (1990b)): In the case of two firm types the regulator offers the firm
a choice between two contracts. Thefirst one is a long-term contract that yields the
efficient cost in both periods. It is picked only by the efficient type and is a
long-termfixed-price contract. The second contract is such that both typesproduce
at the same cost level in the first period (i.e., the efficient type randomizes between
the two contracts) and is conditionally optimal given the posterior beliefs in period
two. This second contract is therefore like a short-term contract with no further
commitment.

The contractdescribedin Figure 2 is indeed renegotiation-proof:at the end
of period 1, in A, it is known that the firm is efficient and the efficient cost
,8 - e* is required in period 2. In B, the posterior is v2(x), and the contract
offered is the best contractthe regulatorcan choose given his beliefs.
A separating contract would clearly be possible. The best one for the
principalwould consist of a fixed price contract given at the end of the two
periods with a payment (1 + 8)(f3 - e* + (e*)). Both types would accept this
contractand choose efficientlevels of effort leadingto costs /1 - e* and /B- e*

for the efficientand inefficienttype. This contractis clearlyrenegotiation-proof.
However it is very costly for the regulatorwho can decrease his paymentsby
inducingsome pooling in period 1.
,t3-e*

Probaxv,

,8 -e*/

- e*

/,
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V2( X))

-VI)

Proba(1 - v1)

x = Pr (type 6 selects f8 - e*)
FIGURE 2
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The rent he has to give up in the top branchis equal to the rent the efficient
type obtainsby deviatingto the bottombranch.The best choice x of randomization for the regulatoris obtainedas follows:the contractfollowingB is the best
static contract conditionallyon the posterior v2(x); the contract C1(x) is the
best first period pooling contract knowing that the efficient firm pools with
probability(1 - x)v and the inefficientfirm pools with probability1 - v; x is
then selected to arbitrateoptimallybetween the inefficienciesassociatedwith
C2(v2(x)) and C1(x) and the rents given up to the good type.
The great simplificationwith respectto the short-runcommitmentcase is the
much simplerstructureof equilibria.This is due to the eliminationby commitment of the take the money and run strategy:consequently,incentive constraintsare bindingas in a static problem.The comparativestatics in 8 is as in
the noncommitmentcase for the two types:for 8 small enough the first period
contract is separating and, as 8 goes to infinity, the first period contract
convergesto pooling without ever reachingit. Finally,in the case of a continuum of types, separatingequilibriaexist but are neveroptimal.30The characterization of optimalcontractsin this case is an open problem.

3.5. Hierarchies and Regulation

The analysisof hierarchiesis a naturalnext step in the studyof organizations
followingthe advancesof the principal-agentliterature.Little has been written
yet on the new problemsraised by, say, three level hierarchies.31The study of
regulatorycapture has contributedto some better understandingof issues in
contracttheorywhich remainlargelyunsolved.
Two approachesto the analysisof public interventionin the industrycan be
distinguished,the public interest approachand the interest-groupor capture
approach.The new theory of regulationoffers a frameworkto reconsiderthe
questionof captureby stressingthe role of the regulatoryagencyas a collector
of informationfor the State. Then the agency can favor an interest group by
concealinginformation.
Considera hierarchycomposedof a State, an agencyand a firm.The State is
a utilitariansocial maximizerbut suffers from an asymmetryof information
about the firm's cost function C = ,B- e with /3 E {,B,,B}.The agency's role is to

partiallybridge the informationalgap by makingan observationa which can
either reveal the true value of f3(a = ,B) or reveal nothing (a = 0). When the

agency discoversthe value of ,B it obtainsverifiableinformationand therefore
30
See also the literature on dynamic contracts with moral hazard: Rogerson (1985), Rey and
Salanie (1990), Malcomson and Spinnewyn (1988), Fudenberg, Holmstrom, and Milgrom (1990), and
the survey paper Chiappori, Macho, Rey, and Salanie (1992). These papers have clarified the role of
credit markets and have shown that the most serious issues for the dynamics of contracts arise from
adverse selection rather than moral hazard per se (see, however, Fudenberg and Tirole (1990), Ma
(1991), Hermalin and Katz (1991)).
31
See however Tirole (1986), Laffont (1988).
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has no discretionof claimingit is ,Bratherthan /3 or /3 ratherthan /3. However
it can claim it has observednothing,i.e. make a report r = 0 insteadof ,Bor ,B.
If the agencyis benevolentit will alwaysreveal the truth,but, if not, we must
worryabout the abilityof the firmto capturethe agency,i.e. to bribe the agency
for hiding information.When the State is informedabout ,B it can regulatethe
firmwithoutinefficiencyas explainedabove.The efficienteffortlevel is imposed
by a fixed price contractwhich leaves no rent. On the contrarywhen r = 0 (so
the State remains uninformed about /), we know that optimal regulation
prescribes a rent to the efficient /3 and too low an effort level e for the
inefficient type 8 and no rent. Therefore the efficient type has a stake in
convincingthe agencyto withdrawthe informationit has obtained.This enables
the firm to secure a rent denoted P(e) which depends on the level of effort
requiredfrom the inefficientfirm.
The State has two ways to fight this type of collusion.One is to providedirect
incentives to the agency which are greater than any bribe the firm might be
willing to offer. If (1 + A) is the cost of side transfersbetween the agencyand
the firm and s is a monetarypaymentmade to the agencyonly when it reveals
that /3= , the collusion-proofconstraintis
5 >
-1

+Af

A first result in this set up is that optimalregulationentails no collusion.The
general sufficient conditions for such a result are still unknown. There are
circumstanceswhere it is better to let some collusionhappen.
The second instrument for fighting collusion is to suppress or at least
decrease the stakes of collusion to limit the costly incentive paymentsto the
agency. Here it is desirable to decrease e in order to decrease P(j), i.e., the
incentivecontractprovidesless powerfulincentivesfor the inefficientfirm.The
intuition is clear. The more powerfulan incentive scheme is, the more rent it
provides to efficient types, the greater the stakes of collusion for those. We
obtain Proposition7.
PROPOSITION

7-Collusion-Proof Regulation (Laffont-Tirole(1991)): When

the regulatory agency can be captured, optimal regulation yields a lower social
welfare. The regulatory response consists of creating a costly incentive scheme for
the agency and choosing a less powerful incentive scheme which yields less profit
and worse cost performance.

This frameworkcan be extended to consider multiple interest groups. Its
advantageis to model the stakes of collusionas well as the regulatoryresponse
and therefore the observablevariables as functions of fundamentaleconomic
data. It is therefore amenableto welfare analysisas well as empiricalanalysis.
Regulatorycapture can take many forms and lead, for example, to undesirable restrictionson entryor favoritismin auctions.Clearlythis notion of capture
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can be extended to any type of intermediaryagent and provides an agency
approachto manyproblemsof corruption.
A major weakness of this approach is the black-box treatment of side
transfers. It is implicitly assumed that the firm and the agency can write
contractsdespite their illegal nature. Only a dynamicanalysiscould provide a
firmerfoundationfor this assumptionby appealingto reputationarguments.32
4. EMPIRICAL IMPLICATIONS

The main empiricaladvantageof the theories I have describedis that they
provide a structuralapproachto model and then estimate varioussecond best
situationsin a field which has relied so far on nontransparentreducedforms.It
also enables us to model the inefficienciesleft so far unmodelledin errorterms
such as in the econometricsof productionfrontiers.
I will take two examples to illustratewhy and how the new economics of
regulationcan providean impetusto the econometricsof industrialorganization
and later, hopefully,to economicpolicy.
4.1. Strategic Equilibria in Auctions

A substantialnumber of economic contractsare the outcomes of auctions.
There is a large varietyof auction rules: first price and second price auctions
with announcedor secret reservationprice are the best known,but there are
many others involvingparticipationfees, compensationpaymentsto losers, etc.
The object to be contractedcan be multidimensional,involvingmanycharacteristics that must be somehow aggregated,and the paymentmechanismcan also
be complexsince it may involvesharingrules agreementsin which,for example,
the principaland the agent share cost overruns.
There is clearlyno well defined procedureto select auctionrules in practice.
Empiricalanalysisbased on a clear theoreticalvision shouldbe able to improve
the design of auction rules. It is remarkablethat despite the large data sets
availableeven the simplest cases have not been empiricallyexploredusing the
full implicationsof economictheory(with a few exceptions;see in particularthe
work of Paarsch(1991, 1992),Donald and Paarsch(1991)).33
Recently, Laffont, Ossard, and Vuong (1991) has proposed to analyze descendingauctionsin agriculturalproductswith a simulation-basedeconometric
methodwhichtacklessuccessfullythe large nonlinearitiesderivedfrom contract
and game theory. Surprisinglyit was the first general method and application
analyzingauction data within an econometricmodel based on the full restrictions of BayesianNash equilibriaof the game definedby the auction.
32

See Tirole (1992) for a survey on collusion in organizations.
is a well known empirical literature associated with the names of Hendricks and Porter
which has used some implications of auction theory in reduced form models. See also the
experimental work of Chen and Plott (1991).
33 There
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It is interestingto note that in the case of auctionsthe heterogeneityneeded
for estimationis providedby the variableof asymmetricinformationitself. This
will be a common feature of models with asymmetricinformationwhich will
combinein general the randomvariablesspecifyingthe asymmetriesof information with the more traditionalerrorsof econometrics.Such combinationraises
identificationissues which have been addressedin Laffontand Vuong (1993).
It is too early to ascertainthe usefulnessof the restrictionsimposedby game
theory for prediction purposes, but, as Laffont, Ossard, and Vuong (1991)
shows, the estimated models track fairlywell the highlyvariablewinningbids.
By extending the theory to auctions or repeated auctions of contracts as
explained above, the new economics of regulationhas provideda large set of
testable implicationswhich can enrich the fairly mechanicaleconometricsof
second sourcingand take over bids. For example, in a repeated auction with
commitmentwhere cost is affectedby both adverseselection and moralhazard,
the incumbent'sperformanceshould be positivelycorrelatedwith the slope of
his incentivescheme and with the cancellationfee if second sourcingoccurs;it
should be negatively correlated with the probabilityof second sourcing, the
intertemporalincrease in the slope of the incumbent'sincentivescheme, or the
entry fee (see Laffontand Tirole (1988a)).
I see no serious difficultyin generalizingthe estimationmethods described
abovefor dealingwith the more complexauctionsof regulatedactivities,such as
local CATV marketsas describedin Zupan (1989).
One additional difficultywill often come from the unspecified objective
functions of the buyers, who aggregate in a discretionaryway the various
dimensionsof the contracts.The econometricwork will have to estimate also
the implicitweightsused by the seller in its aggregationprocedure.34In practice
most auctions are asymmetricand dynamic. The asymmetriesprevent the
explicit derivationof equilibriumstrategies. Numericalintegrationof the differentialequationsdefiningstrategiesis needed (see Laffont,Loisel, and Vuong
(1994)). The dynamiccharacterof auctions raises more serious problems.An
auction is essentially an adverse selection contractualproblem with several
agents. We have seen in Section 3.4 how complex equilibriumstrategies are
even in a one-agent dynamicsituation.
As anotherexampleof potential application,in countrieswhere favoritismin
auctions may trigger appeal procedures, the capture approach can provide
explanatoryvariables for the number of successful appeal procedures (see
Marshall,Meurer,and Richard(1989)).
4.2. Regulation with Asymmetric Information

In practiceregulatoryrules are subjectto variouskinds of constraintsbeyond
the informationalconstraintsstudied here: political constraints,transactional
constraints,in particular.It is therefore quite unlikely that the theory will be
34 This is done in Laffont, Oustry, Simioni, and Vuong (1994).

532

JEAN-JACQUES

LAFFONT

able to comparethe normativeperformanceof varioussecond best regulations
such as Schmalensee's(1989) "good regulatoryrules"versus the FERC's price
cap cum profit sharingrules. Simulationsperformedon calibratedmodels can
help us in this task. Gasmi,Ivaldi,and Laffont(1991) comparesin the rent-consumers'surplusspace the achievementsof variousregulatoryrules for a variable
weight of the firm'srent in the social welfare function.The main findingsare
that pure price cap regulationleaves a substantialrent to the monopolyrelative
to Schmalensee'slinear rule, to the profit sharing rule, and to the optimal
mechanism. Introducing room for downward price flexibility improves the
efficiencyof a price cap beyondSchmalensee'slinearrules. By correctingin part
the distributionaldistortionof a price-cap,the profit-sharingmechanismoften
yields levels of welfare comparableto those obtainedby the optimalregulation.
Beyond these simulationslittle has been done empirically.
Wolak (1991) is to my knowledgethe first econometricstudy makinguse of
structuralrestrictionsderivedfrom the new economicsof regulation.35
He analyzesdata concerningthe privately-ownedand regulatedwaterutilities
in California.Regulationis based on three variables,capitalinvested,the access
fee that each consumermust pay, and the marginalprice of water. There is no
direct transfer from the regulator to the firm, but this role is played by the
access fee which, for simplicity,is assumedto discourageno consumer.Under
complete informationregulation entails marginal cost pricing and marginal
productivityof capital equal to the interest rate which lead to the first best.
Under incompleteinformationthose prices are distortedas in a Baron-Myerson
(1982) model because no use is made of ex post observedcosts.
The paper then estimates the structuralforms obtained from the first-order
conditionsof optimal regulationrestrictedto the instrumentsdescribedabove
with and withoutasymmetricinformationabout labor efficiency.The estimation
method combinesa non-parametricestimationof the distributioncharacterizing
the asymmetricinformationwith a parametricestimationof the other parameters of the cost function.A nonnestedtest concludeswith the superiorityof the
model with asymmetricinformationwhich also leads to slightly decreasing
returns to scale. The model without heterogeneityof labor efficiencyobtains
unrealisticallyhigh increasingreturnsto scale.36
I believe that this paper is the firstin a long series of appliedworkswhichwill
renew the econometrics of regulation with the help of the new theory of
regulation. Wolak's paper proves the very good point that "the complete
regulatoryprocess should be modeled in order to guaranteeconsistentparameter estimates of the underlyingproduction technology." However, a better
description of the regulatoryprocess should take into account the ex post
observabilityof costs and the dynamicdimensionsof regulation.
35 See also the experimental work of Cox and Isaacs (1987).

36
This empirical finding confirms the theoretical predictions made in Feinstein and Wolak
(1990). It is particularly disturbing given that the whole notion of natural monopoly itself is based on
the alleged existence of increasing returns.
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REMARKS

Research directionsare multiple.Let us distinguishbetween researchtopics
which can be pursuedwithinthe traditionalcompletecontractingparadigmand
those which requiremore fundamentalbreakthroughs.
A first line of research is to broaden the scope of the new economics of
regulationby applyingthe approachto questionssuch as environmentalregulation, the economicsof researchand development,consumers'protection,strategic regulation of international trade, regulation of financial activities, etc.
Another extensionconcerns the regulationof oligopolieswith controlledentry
such as hospitalsand generationof electricityor long distance telecommunications in some countries.When should the regulationof entry be given up and
the control of a sector be reduced to favoringcompetition by the anti-trust
policy? Regulationis one dimensionof public economics.What should be the
intersectionof regulationand taxation,in particularoptimal income taxation?
What should be the contents of taxationby regulation(Posner(1971))?
The incentive schemes of regulationhave been to a large extent developed
separatelyfrom the auditing procedures.A better integrationof both instruments would be welcome as it has been partlydone in the optimal income tax
area.37A related issue is the maintainedassumptionof costless communication.
The integrationof incentive theory and constraintson communicationis progressing slowly.38The economics of regulation as any other application of
incentivetheory requiresmuch more in this direction.
Most of the literatureon regulationhas been developedwith little attention
paid to financialconstraints.As the experienceof EasternEuropeclearlyshows,
the imperfectionsof capital marketsrequiredrasticchangesin proceduressuch
as auctions and more generally in incentive schemes when agents have strict
budget constraints.39The regulatoris then quicklytransformedinto a banking
institution and the deeper question of the reasons for a dual regulation by
separatebanks and regulatorycommissionarises.40
Similarlya better positive political economy of regulationrequiresan explanation for the noncomprehensivecharacterof regulationsdefined at the constitutionallevel.
The new economics of regulationis sometimes criticized for its unrealistic
Bayesiandescriptionof asymmetricinformation.Even though I share partially
this view, I am convinced that there is no alternativemeaningfultheoretical
approach. It is a necessary first step which should be completed in various
directions: absence of common knowledge, manipulabilityof beliefs, robustness, etc.
37 See Baron and Besanko (1984a), Cremer and Khalil (1992), Laffont and Tirole (1993, Ch. 13)
for a start.
38 Since Green and Laffont (1986, 1987), I am only aware of the interesting work of Melumad,
Mookherjee, and Reichelstein (1991).
39 Difficulties similar to those encountered when risk aversion of regulated firms is considered
will arise.
40See Dewatripont and Tirole (1992).
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These last directions of research clearly point towards the more realistic
world of incompletecontracting.
No clear methodologyis availableyet. Two approachescan be distinguished.
The first one can be referredto as the nonverifiabilityparadigm.
Withina given model some variablesare assumedex post observableby both
contractingparties but nonverifiableby third parties at a reasonablecost and
contracts contingent on those variables are excluded. Institutions such as
propertyrights appear then as imperfect substitutesto these missing clauses,
very much like judicial rules for breach of contracts were analyzed in the
traditionallaw and economicsliterature.
This trend of the literaturefaces two difficulties:one is the accusationof ad
hockery. The selection of those nonverifiablevariables gives an enormous
degree of freedom to theorists and a substantivebody of empiricalevidence
should alwaysbe requiredto justifythe selection of the nonverifiablevariables.
The other difficultyis that, either by the use of incentive contracts, or by
reputation arguments in repeated relationships,41 or by the constructionof
sophisticated contracts involving third parties, it is in general possible to
develop more powerfulcontractualforms. The limit put on these contractual
forms by simply excludingany dependence on nonverifiablevariablesappears
often excessive.Unfortunately,no satisfactorytheory of what are the appropriate limits is available today. The definition of such limits will depend in
particularon a missingtheory of collusion under incompleteinformation.It is
likely that such a theory is bound to be historydependent throughthe role of
beliefs and, therefore, strongly affected by institutional details (Green and
Laffont(1992)).
Besides this important but still unclear paradigm42other approaches are
developed.They are ad hoc in the sense of takingas given some featuresof the
contractual relationships that we often observe. Limits on commitment as
analyzedabove are an exampleof this approach.Clearly,an explanationof the
optimal length or degree of commitmentwould be welcome but it is not
uninterestingto study the consequencesof such limits. Similarlythe emerging
literatureon multipleprincipalsdoes not explainwhy the variousprincipalsare
not coordinatedby a central regulator,but the externalitiescreated by their
decentralizedchoice of contracts are worth understanding(Martimort(1991),
Stole (1990), Laffontand Tirole (1993, Ch. 17)). Also, it may be interestingto
study the workingof a dual regulationby banks providingcredit and a regulatory commissionprohibited from using transfers,before understandingmore
deeply the reason for this dual regulation.
Let me conclude on a personalnote derivedfrom my recent experiencewith
the world of regulationin Europe. On the one hand the justifiedrequirements
41
A reputationargumentcan also be used in the completecontractingframeworkto eliminate
incentiveconstraints.Here the incentivesto build reputationare strongersince no use at all of the
nonverifiableinformationis made.
42
A better integrationof accountingcosts might provide the link between the traditional
approachand the nonverifiability
approach.
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for rigor imposed on economic theory have led to a dramatic neglect of political
constraints in economics. On the other hand social choice theory has become so
specialized that it has been gently pushed out of mainstream journals. The
constraints put on the allocation of resources by political systems and in
particular by the functioning of our democracies are enormous. In areas such as
regulation, no hope for satisfactory explanations of what we observe exists
without a better integration of political constraints. Our idealized normative
models of public economics are a necessary first step. Without a second step we
have little chance of being taken seriously. I think it is particularly damaging
because our basic message for carefully taking into account incentives in social
organizations is highly valuable and still needs to be taught.
IDEI, Universite des Sciences Sociales, 31042 Toulouse Cedex, France
Manuscript received May, 1992; final revision receivedAugust, 1993.
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