Revenue-Based Auctions
and Unbundling Infrastructure Franchises

Eduardo Engel
Ronald Fisher
Alexander Galetovic

Washington,D.C.
December, 1997, No. IFM-112



| ntroduction

Thereiswidespread agreement that most developing
countriesurgently need massveinvestmentsininfra-
gructure. Until relatively recently, theprovison of in-
frastructure services was generally considered the
responsability of the public sector. Chronic budget-
ary problemsand widespread disappointment with
the performance of state-owned enterprises, however,
haveled to awave of privatizations of infrastructur
throughtout theworld.

Privatization hasseverd advantages. Firg, thepublic
sector often lacksthefinancial and human resources
necessary to undertake needed projects. Second, pri-
vatefirmsareusudly better run and moreefficient than
gate-owned firms. Third, private participation hel ps
toscreen projectsfor “whitedephants,” asfirmsdo
not want tolosemoney. And fourth, cost-based user
feesareeader tojudtify palitically when infrastructure
providersareprivate.

Unfortunately, privateinfrastructure projectsaresub-
ject tomany pitfallsthat must be avoided torealize
the potentia advantages. Oneof themain difficulties
occurswhen theprivatized infrastructureproject isa
monopaly, or worse, when the government guaran-
teesmonopoly statustotheprivatized firmin order to
raiserevenuesfrom the privatization process(thisis
thecase of Peru'slong disancetd ephonemarket. Ex-
changing apublicfor aprivate monopoly can reduce
socid welfare, especialy if theprivateinvestorshave
lobbying power.

Itiswdl known that thereareimportant limitationsto
direct government regulation. For example, firmshave
better information about cost and demand parameter's,
regulators can observe effort only imperfectly, and
thereareincentive problemswithin regulatory organi-
zationsthat limit their effectiveness. Thesedifficulties
aremoreseverein devel oping countries, becauseregu-
latory agencieslack the necessary human and finan-
cia resourcesto bean effective counterpart toregu-
lated firms. 1

Withthisinmind, it ispossbleto cresteasocial wel-
fareranking of thealternativesavailableto agovern-
ment that plansto privatizetheprovison of infrastruc-
tureservices. Theoverriding premiseis that when-
ever feasble! competition should regulate the provi-
son of infrastructure. However when competition can-
not work duetothetechnological characteristicsof
theinfrastructure services(viz, tunndsand bridges),
regulators should use mechanismsthat mimic compe-
tition and usedirect regulation only asalast resort?.
Thisimpliesthat, in principlesthetemporary franchis-
ing of infrastructure should be preferred tothe cre-
ation of regulated utilitiessncetheformer requirecon-
Sderably lessregulatory supervison than thelatter.

At present, few types of infrastructure projectsare
auctioned periodically. In somecasesthereasonis
fundamental. For instances, when the quality and
mai ntenance Satus of the assetscannot beverified (as
is the case, for example, with underground pipesin
water distribution and sewage), the periodic auction-
ing of thefranchiseisnot feasble’. Under these cir-
cumstances, aregulated utility ispreferable, ancethis

For alist of previoudly regulated infrastructure services
that are now provided in competitive markets, seeklein and
Smith (1994).

2Two examplesthat illustrate the advantages of deregu-
lation over direct regulation arethefollowing. First, thean-
nual benefitsfrom deregulation in theairline, trucking, rail-
road and telecomm unication sectors in the United States
have been estimated to liein the range of US$35-45 billion
(seeWinston 1993). Second, in Chilethelong distancemo-
nopoly operator was assumed to beregulated efficiently. Nev-
ertheless, once competition wasintroduced in thelate 1994,
prices of international calls fell by more than 60% and de-
mand morethan doubled.

SThisisWilliamson’s(1985) argument. French municipal
water franchises are an exception, since they are auctioned
periodically in order to stimulate efficiency. Y et they rarely
change hands (see Klein and Smith 1996).



mechanism provides better incentivesfor investments
and maintenance,

Thereareother caseswhere experiencewith tempo-
rary franchiseshasnot been satifactory. For example,
therearemany franchiseprojectsthat aresorisky that
privatefirmsrefuseto partic patewithout governments
guarantees. Theguaranteesareoften implicit: con-
tractsarerenegotiated when thefranchiseholder runs
intofinancia trouble dueto higher than anticipated
construction costsor lower than expected demand.
Theserenegotiationsare usually to the detriment of
taxpayersand users. Whether implicit or explidt, guar-
antees changetheincentivesfacing progpectivefran-
chiseholdersand their financiers. That is, they have
fewer incentivesto screen projectscarefully and to
monitor performanceand cogts. Moreover, afirmthat
expectsto beabletorenegotiatewill offer itscontract
artificalylow bids“lowballing.” If thishappens, the
advantages of privatization disappear. Theresultis
that taxpayers and users have to pay for white d-
ephants, and inefficient firmsmay win thefranchise
becausether confidencein their renegotiating skills
allowsthem tounderbid their competitors.

Franchise contractsin devel oping countriestend to
lack flexibility. Thislack of flexibility isnecessary to
reduce*cregping” (or even outright) expropriation of
thefranchiseholder and reducethe power of corrupt
regulatorstofavor franchiseholdersat the expense of
thepublic. Y, inflexible contracts can bevery long
run. Inaddition, renegotiationsof contract conditions
can be costly in the absence of fair compensation for
breach of theoriginal contract. Consider thecasein
which the project must be expanded or ratesmust be
increased for efficiency reasons. How arethe expan-
sion coststo bedivided (or, even determined)? How
much of theadditional incomefrom user feesistobe
appropriated by thefranchise holder? Thereareno
easy answersto these questionsunder standard fran-
chissmechanisms

Since competition and theregulation of monopolies
have been extensively covered in the economicslit-
erature, thispaper concentrates on mechanismsthat
attempit to reproducethe effectsof competitioninthe
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caseof monopaly franchisesof infrastructure services.
Demsetz, following Chadwick (1859), hasargued that
periodic open and competitiveauctionsfor theprovi-
sion of infrastructure services can reproducethere-
sults that are obtained in competitive markets.
Williamson (1985) hascriticized thisapproach, argu-
ing that thefranchiseholder will skimp on maintenance
if thestate of conservation of the assetsisunobserv-
able, and, that contractswill berenegotiated ex post
facto tothedetriment of thepublic. Thispaper ana-
lyzesfranchisesfor theprovison of infragtructure, with
aparticular emphadson themechaniamshby which fran-
chisesareauctioned. Wearguethat many of theprob-
lemsthat plaguetemporary franchises semfromthe
standard practiceof fixing thelength (or term) of the
concesson. Sincethefranchiseterm isindependent of
actual demand franchiseholdersbear most of thede-
mandrisk. Thisisinefficient and leadsto pressures
for guaranteesand (eventually) contract renegatiations.

Thepurposeof thispaper isto present anew auction
mechanism that solvesmany of theproblemsthat have
hindered the use of franchises. Under least present
vauedf revenue (LPVR) auctions, theregulator fixes
user fees(according to someoptimizing criterion) and
asks for bids on the present value of revenue from
user feesthat franchisehoderswill accept in exchange
for building, operating and maintaining theinfrastruc-
ture Thewinning bidistheonethat asksfor thesmall-
est present value of revenues. With thisscheme, the
franchiseendswhen the present va ueof revenueequas
thewinning bid. Y ear-to-year revenuesarediscounted
at arateknowntoal biddersbeforetheauction. This
impliesthat theterm of the concessionisnot set be-
forehand. Thefranchiselastslonger if demand grows
dower than expected, and isshorter otherwise.

Thereare several advantagestothisscheme. Firt,
theflexibility of the contract length reducestheimpor-
tance of making accurate demand forecastsand sub-
gantially reducestherisk borne (and therisk premium
demanded) by thefranchiseholder. Second, inLPVR
auctionsthe bid made by afirm revealstheincome
required to earn anormal profit. We arguethat this
reducesthe scopefor post-contract opportunisticre-
negotiations Itispalitically moredifficult for thegov-



ernment to exploit thefranchise holder by changing
theorigina contract, becausethewinning bid allows
for aclear and observabl e cal culation of thewealth
lossborneby thefranchiseholder. By contrast, under
fixed-term franchisesit isdifficult to estimatehow a
changein, say, theterm of the franchise affectsthe
franchisehader’sprdfitability. Moreover, under LPVR
contractsthefranchiseholder faceslarger difficulties
in attempting to renegotiate the contract, since any
changesin the amountsto be received can be com-
paredwith theorigind winning bid. Asaconsequence,
LPVR auctions discouragelowballing, becauseitis
easer for theregulator to threaten to terminatethe
franchiseand pay the uncollected balance of theorigi-
nal bidin theevent that thefranchiseholder asksfor a
renegatiation. An eadly observableand uncontroversal
compensation doesnot exist in thecase of fixed-term
contracts.

Third, LPVR franchisesareflexible becausethe plan-
ner knowsthefair compensation for early termination
of the contract. Consider the case wheretheinfra-
structure project must be enlarged because demand
has grown much faster than anticipated and capacity
condraintsarebinding. Theplanner canterminatethe
franchise, pay the uncollected balanceand re-auction
thelarger project, including perhapstheamount paid
ascompensation, sothat no government expenditures
areinvolved. By contrast, when theterm of thefran-
chiseisfixed, thefair compensation isthe expected
vaueof incomehad thetermsof the contract remained
unchanged, anumber that cannot beinferred from any
accounting data. Fourth, under LPVR schemes,
changesin user feeshaveno effect on therevenues of
thefranchisshdlder* they only affect the duration of
thefranchise. Sincemaintenance costsarerelated to
usebut not to the duration of thefranchise, the effect
of thechangein user feeson the present value of costs
and on prafitsisnot important. Hence, user feescan
be adapted to the changing pattern of demand, in con-
trast to fixed-term auctions, where modifications of

430 long as the new user fee is high enough to pay the
present val ue of revenue sought by the bidder in finitetime.
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user feeshaveadirect impact on profitsand require
pricing rulesto besat for theduration of thefranchise.

Finally, LPVR auctionsprovide strong incentivesto
screen for the quality of the projects. Since bad
projectswill not recoup costseven if theproject lasts
indefinitely, an incorrect evaluation of the project
saddlesthefranchiseholder with losses. Astheneed
for guarantessisamaller, screening incentivesarestron-
ger than with fixed-term auctionswhere high demand
risk hasled to generous government guaranteesto
ensureprivateinterest in participating in theauction.

Animportant limitation of LPVR auctionsisthat they
reducetheincentivesto take measuresthat increase
demand for thefranchise. With afixed term auction,
thefranchiseholder reaps most of the benefitsfrom
investingin demand enhandng activities, Sncethefran-
chise term remains the same when demand is in-
creasad. By contrast, with an LPVR auction theholder
of thefranchisereceivesthe samerevenuein present
valueregardlessof thetempora schedule of demand,
so that the incentivesto provide good service or to
market theproject creativey aremuch diminished. In
sometypesof infrastructure projectsthisisnot aseri-
ousdisadvantage, Snceminimum quality and service
standards can be set and verified, and oncethey are
met, demandisnat highly repongvetothemarketing
effortsof thefranchiseholder. Important casesin which
thisholds, and arethus appropriatefor LPVR auc-
tions, areinfrastructure projects such asroads, tun-
nelsand bridges.

In caseswhere demand is sensitive to the actions of
thefranchise holder or service standards cannot be
verified, the scopefor applying LPVR auctionscan
beincreased sgnificantly by unbundling the project
into two components, onethat capturesthe advan-
tages of LPVR auctions, and another that mitigates
thelack of incentivesto stimulatedemand. Under this
scheme, thebasicinfrastructureisprovided under a
standard LPVR scheme, which charges a user fee
determined by thesocia planner. In addition, services
areprovided under afixed-term (high incentive power)
scheme based upon amaximum fee scheduleor, al-
ternatively, by competitive operatorsof thebasicin-



fradructure. Under such ascheme, thehigh front load
investment in basicinfrastructurefacesthelow risk
inherent in LPVR schemes, retaining flexibility and
the capacity to screen for white e ephants. Opera-
tors, who presumably do not facethesamenhigh initia
investments, would havestrong incentivestoincrease
demand. Of course, thedisadvantagesof fixed term
auctionswould remain, but theamountsat risk, the
amounts to be renegotiated and any compensation
would al besmaller, thusreducing their importance.

Therest of the paper isorganized asfollows. In sec-

tion 2we dassfyinfrastructureprojectsaccordingto
their technological characterigtics. In order to estab-
lish conditionsunder which franchisngisfeasbleand
desirable. In section 3wediscussseveral conceptual

issuesthat arisein franchisng. Section 4 discussesthe
shortcomingsof fixed-term mechanisms. Section 5in-
troducesand analyzesLPVR auctions. Section6dis-
cusses the unbundling of franchises. The authors

conclussonsare presented in thefina section.



When isFranchising Desirable

Private participation in the provison of infrastructure
comesin oneof thefallowing threeforms. Firg, tech-
nological characteristics may render a competitive
market possible, aswith e ectric power generation.
Under these circumstanceslittleintervention by the
regulator isneeded beyond creating and maintaining
competitive conditionsin the market. Second, firms
may compete for afranchise, as has happened with
highwaysin Argentina, Chile, Mexicoand other coun-
tries. Inthiscasetheregulator hasamoreactiverole,
enforcing agreed tollsand quality sandards. Third, the
servicesof theinfrastructure project may be provided
by aregulated public utility.

In this section we provide a classification of techno-
logical and demand conditionsthat determinewhich
of the three schemes should be used for aparticular
infrastructureservice. Our condusion, summarizedin
Fgurel, isthefollowing: When scaleeconomies(rda-
tivetothesze of the market) are unimportant, com-
petitive conditions can and should be created; nofur-
ther regulation being required in thiscase. However,
when scal e economiesmatter, two possibilitiesneed
tobeconsidered. Franchisngispreferred when the
quality of assetsisobservableat areatively low cost.
Otherwise, aregulated public utility ispreferable.

Even though theremainder of thissection isof inde-
pendent interest, Snceweare not aware of aclassifi-
cation aong thelinesthat we present, it can be skipped
without loss of continuity. For thisreason thereader
who truststhe conclusion of the preceding paragraph
may go directly to section 3.

Optimal M echanismsfor InfrastructureProvison

We start from the premise that competition should
regulatetheprovison of infrastructurewhenever fea-
shble. If competition can work, either becauseawell-
devel oped market existsor one can bedesigned (for
example, asisthe case with dectricity generation),
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private contractsshould beleft to deal with issuessuch
asrenegatiation, flexibility and risk sharing. Regula-
torsshould intervenein the design of contractsonly
when competition cannot work. In that case, they
should use mechanismsthat mimic competition asfar
aspossbleand usedirect regulation only asalast re-
sort.

Therearesound reasonsto avoid direct regulation. It
isnow common knowledge (see, for example, Laffont
and Tirole 1993) that there arelimitsto regulation.
Theseproblemsstem from twofacts.

Frg, asymmetriesof information imply that regulated
firms have better information about relevant cost and
demand parameters, and that regul ators can observe
effort only imperfectly. Second, thereareincentive
compatibility problemswithin regulatory organizations
that severdy limit their effectiveness. Theseproblems
lead to the capture of theregulator by theregul ated
firm, political pressures, and the weakening of the
power of incentivesthat istypical in settingswhere
therearemultipleprincipas(seeDixit 1996).

Standard regulatory problemsare exacerbated in de-
veloping countries. Toavoid corruption or creeping
expropriation, regulatory mechanismsshould bede-
sgnedtobeinflexibleand leavelittleroom for discre-
tion.> Neverthdess, inflexibility can be costly if the
technology or the behavior of the regulated firm
changes. Thisisquitedifferent from theregulator as-
sumed in theregulation literature (see, for example,

5For example, Chile hasintroduced legidation in elec-
tricity and telefocommunicationsthat includestechnical for-
mulas that dictate how to compute transmission and distri-
bution costs. An alternative approach stressessimplerules,
regulatorsthat areindependent from the palitical authorities,
and intense public scrunity of the regulator’s actions. Such
regul atory governance has seldom been attemped devel op-
ing countries.



Laffont and Tirole 1993), who can react to new infor-
mation and wantstofind out thetrue costsof theregu-
lated firm. Such aregulator needsroom for discretion,
something that can be achieved efficiently only under
ingtitutional settingsakin tothoseprevalent in more
devel oped economies, whereregulatorsareindepen-
dent of palitical authoritiesand accountabletothe pub-
lic, and thelegal system works properly. Hence, the
bal ance between regul ation and competition changes
indeveloping countries. Mechanismsthat mimic mar-
ketsaremoreva uablewhenregulationisinefficent or
corruptible, thecommon state of affairsin thedeve -
oping world.

Scale Economies

Aninfrastructureproject issubject toincreasing re-
turnsto scaleif theaverage cost isdecreasingin the
number of usersof the service. Many infrastructure
projectshaveincreasng returns, which hastheunfor-
tunate consequence of leading to natural monopoalies,
for example roads, dectrictransmission, and ectric
and water digtribution. By contragt, dectricity genera-
tion or long distanceand | ocal tdlephoneservices(re-
cently) arenot subject to Sgnificant scale economies
and can be provided under competition. When scale
economies are relevant in the market, some sort of
regulation isunavoidable.

\erifiability of Quality

When economies of scal e preclude the devel opment
of acompetitivemarket, therestill remainsthechoice
between aregulated private utility and acompetitivey
auctioned franchise. The choice dependson thefeas -
bility of verifying thequality of theassets. Thus, con-
tracts specifying maintenance regquirements can be
written.

Veifiability isthemain determinant of thefeashility of
limited-timeconcessons Infragructurequaityisveri-
fiableif an independent observer can determinethe
state of conservation of theassets. Thisisusualy the
caseif thereexistsa secondary market for theinfra-
dructure. For example, water distribution concessons
usually areindefinite, becauseit isvery costly to verify
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the state of conservation of underground assets. By
contrast, road quality can be easily assessed by third
parties. Thus, concessionsfor roads can be extended
for alimited time period and competitionex antecan
beintroduced by making firms competefor thefran-
chise

Theverifiability of servicequaity isalsoanimportant
condderation in determining theway in which theser-
viceshould beprovided, how it should beregul ated,
and how much risk should be borne by the conces-
sonaire. If demand depends on theeffort of thefran-
chiseholder, thereisatrade-off between incentivesto
effort and shid ding the concessonairefrom risk and
hencereducing therisk premium. Thistrade-off can
berdaxedif theregulator iswillingtoenforceservice
quality standards, asthisoption reducesthe scope of
gainsfrom the franchise holder’s efforts. Thebasic
principleisthat asmaler influence of the concession-
aireon demand should be associated to | essdemand
risk.

Classification

Figure 1 representsthe best option availablefor dif-
ferent kindsof infrastructure provision. In each case
the best mechanism isdetermined by the characteris-
tics of theinfrastructure. There are three basic op-
tions. competition, creation of amarket, and the peri-
odicauction of franchises.

Competition and Creation of aM arket

When there are no scal e economieswith respect to
therdevant market, acompetitive market can becre-
ated. Thisisapplicable, for example, to the case of
eectricity generation, long distancetd ephonesarvice,
or bulk water supply.

®Recent technological advances has made local tele-
phone services a case in which competition can be intro-
duced if interconnection with the former monaopoly can be
introduced if interconnection with the former monopoly can
beenforced. See, for example Smith 1996.



Competition in Chile's Long Distance Telephone
Market. An example where there is competitive
provison of infrastructure servicesisthe case of long
disancetdephonecallsin Chile, better known asthe
“multicarrier.” Sincelatein 1994, every local sub-
scriber can accesseach of severa long distance carri-
ersby diaingathree-digit code. Thesubgtitution of a
competitive market for a regulated monopoly has
brought prices down by more than 40 percent and
traffic hasmorethan doubled. Previoudy, theprivate
long distance monopoly had been thought to beregu-
lated efficiently. Not surprisngly, it daimed that scale
economies made competition unfeasible.

Competition in Electricity Generation. Electricity
generation in Britain, Chileand severa other Latin
American countries, whereprivate partiesbid to sup-
ply dectricity tothecentra gridadsoillusrateshowto
establish a competitive market. The coordinating
mechanism sdectsthelowest bidsto supply theexist-
ing demand at each ingtant (or morepractically, each
hour or haf hour). In Argentina, for example, “...prices
for energy are bid rather than related to costs by a
formula” Observed performance hasbeen encourag-
ing. Thequality of ectricity supply hasimproved and
generation costshavefalen. Someproblemsremain,
especially when only afew operators dominate the
market and are ableto manipul ate the mechanism.

Competition between airport terminals. A very
interesting exampleof theintroduction of competition
isthepartia privatization of theLester B. Pearson air-
port in Toronto. Terminals 1 and 2 are owned by a
public sector entity. A private consortium holdsacon-
cessonfor thethird terminal. Theterminalscompete
with each other to attract airlines, being free to set
feesfor services.

Periodic Auction of aFranchise

When acompetitivemarket isnot feasblesomecom-
petition can beintroduced by periodically auctioning
thefranchise. Thisiswhat Chadwick (1859) called
competition for thefield, which substitutesfor com-

petition inthefidd.” The reasoning, made popular
by Demsetz (1968) isthat competition for thefran-
chisewill dissi pate economic rents (see al so Posner
1972; for acritical assessment of Demsetz's work
see Williamson 1985). AsKlein and Roger (1996)
dress, franchisebidding isespecialy appropriate”|...]
whenever investmentsarenct tied toaparticular ser-
viceared’ (e.g., bustransport or airplanes). Theex-
planation isthat thereisless scopefor regulatory ex-
propriation when investmentsaremobile.

When investments are sunk and tied to a particular
service area(e.g., aroad) periodic auctions can be
used only if thequality of the assetscan beverified at
theend of thefranchise. Given thelimitationsfaced by
regulation, especialy in deve oping countries, periodic
auctionslimit themonopoly power and therentsof the
concess onairemoreeffectively than regulated utilities.
The problemisthat the award of afranchise estab-
lishesalong-term relationship between thefranchisee
and theregulator. Hence, thebidding processmust be
designed to minimizefuture problemsin thereation
and reducethelikelihood of opportunistic renegotia-
tions. Particular attention must be given to theweak-
nessesof theregulator and to thefears of expropria-
tion of thefranchiseholder.

Regulated Utility

An indefinite concession isrequired when theinfra-
structures services cannot be franchised becausethe
quality of theassets cannot beverified.? In thiscase
theremust bedirect regulation of thefirm’smonopoly
power. If assets are specific, theregulatory contract
must be designed to give credible guaranteesto the
firmthat it will not bearbitrarily expropriated.

"Chadwick wasinspired by the French experience with
competitive public works contracts dating back at least to
fortress construction under Vaubon in 1605. For more on
infrastructure privatization in an historical perspective, see
Klein and Roger (1995).

8Even in the case of France's water monopolies, which
are periodically auctioned, franchises rarely change hands.

Apparently, the effect of periodic auctionsisto limit the ex-
ploitation of monopoly power.



Conceptual Issuesin Franchising

Thissection examinesthe conceptual issuesthat de-
terminethe appropriate all ocation mechanismfor a
giventypedf infrastructurefranchise Recdll that infra-
structure franchises are characterized by long-term
reationsinvolving thefranchisee, theregulator and the
public.

Thegenerd ruleisthat thealocation mechaniam should
maximizethe sum of user and franchise holder sur-
pluses. Thisimpliesthat themechanism should maxi-
mizethe present val ue of consumer surplussubject to
the congraint that thefranchiseholder makesnormal
profits® Theregulator should prevent the exploite-
tion of any monopoly power, and the most efficient
firm should be ass gned thefranchisein acompetitive
auction. In addition, the duration of the concession
must allow thefranchiseholder to makeanormal re-
turn on hisinvestment. Thereareseveral open auction
mechanismsthat, at least in principle, satisfy both re-
quirements, soitisnecessary to have somecriteriato
comparethem.

An auction mechanismisaset of rulesthat specifies
how thewinner of theauction ischosen. In standard
theoretical settingsan open and competitiveauction
guaranteessocial efficiency. Thisisnot the casefor
infrastructurefranchises, wheretheaward consistsof
along-term contract between the Stateand aprivate
firm (abuild, operateand transfer or BOT contract).
Uncertainties, risk alocation, incentive problemsand
thepossbility of renegotiationsmean that ternative
alocation mechanisms may differ subgtantialy in ther
welfareimplications. Thefranchisecontract (i) deter-

9When user fees are distortionary, lower revenues from
user fees increases welfare. When user fees are not
distortionary, additional government revenue (after thefran-
chiseisreturned to the government or another franchiseholder
pays for access to the infrastructure), reduces other
distortionary taxes.

8

minesthefranchiseholder’sobligations,; (i) regulates
themonopolistic exploitation of thefranchise (for ex-
ample, by fixing amaximum pricefor theserviceor
by sharing incomewith the government); and (iii) de-
termines how risks, profits and losses are shared
among thefranchiseholder, road usersand taxpayers.

Franchise contractsare often difficult to design be-
cause demand forecasts are highly uncertain, sunk
investmentsarelarge, anditiscostly for the Stateto
switch toancther supplier after thecontract isawarded.
Thus, they are subject to what Oliver Williamson
(1979, 1985) hastermed “thefundamental transfor-
mation,” that is, beforethefranchiseisawarded, the
relation between firmsand the Stateis competitive;
after the contract isawarded, it becomesabilateral
monopaly. Becauise many eventsthat may sgnificantly
affect theventure sprofitability cannot be specifiedin
acontract, franchise contractsareinherently incom-
plete, and thereisampleroom for opportunistic be-
havior on both sdes.

Toll Roadsin France: Opportunistic Behavior by a
Government: After theoil shock the French govern-
ment wasrd uctant tolet highway tollsrisebecauseit
wanted to contral inflation. Whilethefranchise con-
tract stipulated that private concess onaires could set
tollsat will, the government ignored it. Concession-
airessued and logt; the court argued that therewasa
1945 law which said that the government could fix
any price (see Gomez-1béfiez and Meyer 1993,

p.117).

Therest of thissection listssevera rulesthat should
be taken into account when designing and eval uating
an auction mechanism and its associated franchise
contract.



I nformation

In order to verify whether the franchise holder com-
plieswith thetermsof the contract, theregulator needs
information. However, given theincentivesof thefran-
chiseholder to providemideading data, theability of
theregulator to enforcethe contract should not de-
pend on information known only to thefranchisee.

Thefranchise contract islessrisky if it restrictsthe
poss bilitiesof opportunistic behavior by thefranchise
holder or theregulator’suse of discretionars power.
Hence, thefulfillment of the provisonsof the contract
should beeasily verifiableby third parties, sothat dis-
putesarelesslikely.

Profit Caps and the \erification of Fulfillment of
Contract Provisons. Theregulator should not at-
tempt tolimit thefranchiseholder’sprofits. Todoso
would requireknowing theactual cost of building and
operating thefranchise. Itisdifficult for aregulator to
verify a firm’s costs because it is in the franchise
holder’sinterest toreport high costsin order to lower
accounting profits. Conversdly, theaboveprincipleis
cond stent with the specification of quality sandardsin
infragtructure projectswhen theseareeasly verifiable.
For example, when an airport runway isfranchised,
quality sandards can be objectively set and monitored
by third partieswith specialized equipment.

Smplicity

A second desirable property isthat theauction mecha
nismbesmple. A cursory examination of themecha-
nismsused to auction franchisesin different countries
leadsto the conclusion that thisprincipleisoftenig-
nored. Theshortcoming of complex mechanismsisthat
they depend on many variables, which makesthem
difficult toanalyzeand can lead to complaintsof evalu-
ator bias. Multifactor point rating systemsare com-
monly used. In order to reducethe scopefor evalua-
tor subjectivity, thesefactors should be quantifiable.
However, sncethewe ghtsassigned to different fac-
torsareto someextent arbitrary, they can lead toun-
anticipated outcomes, thereby increasing uncertainty.
Furthermore, complex contractsarenot transparent,
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and thiswidenstheregulator”sdiscretionary scopeand
thefranchisee sopportunistic behavior. Theseargu-
ments suggest that the choice of the winner should
depend onasinglevariable.

Regulatorsare usually tempted by complexity in an
effort tosatisfy thedifferent interestswith gakesinthe
franchise For example, plannersaffering demand guar-
antees may link them to profit sharing between the
state and the franchise holder, thereby seeking com-
pensation for theguaranteeif thereturnsexceed apre-
determined limit. Thismakesit difficult for potential
bidders to estimate the value of the project and re-
quires sophi sticated monitoring.

Another problem with complex contractsisthat su-
pervisionismoredifficult and there may bealack of
coherence between different provisions of the con-
tract, making renegatiationsmorelikdy. Asmentioned
earlier, theproblemwith renegatiationsisthat they re-
placethe ex ante competition of competitiveauctions
with an ex post bilateral monopaly, in which thegov-
ernment (or worse, the public) usually endsup worse
off. Moreover, theresultsof therenegotiation can esslly
lead to charges of corruption and discretion, which
has perverseeffectson the participantsin futurefran-
chises. Finaly, complex contractshinder thepublic’'s
ability to understand what has been awarded in the
auction.

El Meon Tunnel, Chile: Complex Bidding Arrange-
ments: 1 1992, the Chilean government announced a
BOT auctionfor theEl Mdontunnd, onthePan Ameri-
can highway. Projectscostswere estimated at US$40
million. Those companieswith projectsthat satisfied
minimum technical slandardswerealowedtobidin
thefinal stage of theauction. Thescoring formulafor
this stage included seven variables with different
welghts. annua subsidy toor payment by thefranchi-
see, toll level and structure (initself composed of six
different tollsfor variousdasses of vehicles), length of
thefranchisg minimumincomeguaranteefromthedate,
degree of construction risk borne by bidders, score
on the basisof additional servicesand, least but not
last, the CHl adjustment formula. The outcomeof the
auction was somewhat unexpected. Thefirst and sec-



ond bidsoffered themaximum toll and theaward was
decided on the basisof the payment tothe state. The
tunnel was built on timebut thefranchise owner has
been pressing for arenegotiation toreducetallsin ex-
changefor alower payment tothe State. Thiswould
lead toan efficiency gain but, at thesametime, would
establish the precedent that contractscan berenego-
tiated at the franchise holder’'srequest. Sofar, the
Chilean government hasnaot given intothepressure.

Risksand their Allocation

A franchise contract spreads the various risks of a
particular infrastructure project among thefranchise
holder, usersand taxpayers. Sincetheaverageex post
return and risk premium asked by afranchise holder
riseswith therisk heor shebears, the chosen mecha-
nism should transfer risksto the party best able to
diversfythem.X® Yet, the above principleis subject to
amajor qualification: aparty hasfewer incentivesto
be efficient when he or she doesnot bear arisk she
can contral. For example, if theregulator insuresagaing
cost overruns, thefranchiseholder hasnoincentiveto
control costs. Thus, controllablerisksshould beborne
by the party that isbest ableto control them. Anyrisk
which can nat be controlled or diminated ought tobe
diversfied.

Demand Risk

Demand risk arisesin contextswhere forecastsare
notorioudy imprecise, asisthecasefor many typesof
infrastructure projects. Whilemost economic activi-
ties must cope with the impredictability of market
demand, itisparticularly difficult todo sowhen in-
vestmentsare large (both in absolutetermsandrda
tiveto the size of the market), indivisible, tiedtoa
particular location, and serviceat adistanceisnot fea
sble Firmshavelittleflexibility to adapt tolow de-
mand scenariosand losses can besubgtantial. In gen-
eral, short-term forecasts (threetofive years ahead)
usudly havesgnificant errors, medium- and long-term
forecastsareamost useless. The source of forecast
errorsmay be both macro and microeconomic. Mac-
roeconomic risksarerelated to how theeconomy is
growing on aggregate, whilemicroeconomicrisksre-
flect loca demand fluctuations. Findly, if asubgtantia
part of the demand risk cannot be controlled by the
franchiseholder, it should bediversfied.

Toll Roads in Chile: Difficulties in Forecasting
Demand: Figurel showstheincreasein the number
of motor vehiclespaying tollsduring the past decade
in three of themain tolled roadsin Chile™ Macro-
economicrisk isreflected, for example, inthefact that
vehicleflowsgrew much faster during 1988 than in

VehiclesPaying Tolls: Growth Rate (%)

Figurel
1987 1988 1989 1990 1991 1992 1993 1994 1995
Angostura: 8.8 150 117 45 8.7 124 6.7 7.8 9.4
Zapata: 215 144 131 8.1 7.2 52 29 3.9 4.9
Lampa: 3.8 134 159 8.9 6.8 180 88 16.2 125

Oweareassuming that firmsarerisk-aversein thesense
of decision theory under uncertainty.
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“The rates correspond to the growth in the flow of ve-
hiclesfrom oneyear tothe next. For examplethevehicleflow
through the Angosturatollsin 1987 was 8.8% abovethat in
1986. Theseflows are representative, covering thethree busi-
est highways near Santiago.



1990. Microeconomicrisk isgpparent in most years.
the growth of vehicle flow fluctuates considerably
around theannual averagefrom onetollbooth to an-
other. It should be stressed that, macroeconomically
gpesking, the past decade hasbeen Chileésmost stable
during thiscentury: there have been norecess onsand
GDP hasgrown at an average Six percent per annum.
Despitethis, traffic growth ratesfluctuate consider-
ably.»

Orlival Train, France: Over-Optimistic Demand
Estimates: Theprivately built and run Orlival under-
ground train joins Orly airport with the Parisunder-
ground. It wasatechnical success, because construc-
tion costswere as planned and the project was com-
pleted on time. However, demand wasgrosdy over-
estimated, which resulted in big losses (See Tirole.
1977).

Construction and Operation Costs

A different sourceof risk semsfrom uncertainty about
building and maintenance costs. Thisrisk existsbe-
causethe cogtsof building and maintenancegeneraly
differ from projections. Actua costsandthediligence
of thefranchise holder cannot beknown directly by
the State or by users. Asthese costs areknown and
controlled only by thefranchiseholder, heshould as-
sumethem.:

Policy Risk

Privateinfrastructure projectsface problemsof policy
inducedrisk. Actionsby different levelsof govern-
ment may have seriouseffect on the prafitsof thefran-
chiseowner. For example, governmentsit may build
infrastructurethat competeswith thefranchise, it may
reduceuser feesor it may raiseenvironmenta norms.

2 Thus similar data for other developing countries are
likely to show as much or even morevariation.

8 There could till be cost sharing for adverse selection
reasons, although in the case of auctions the case for cost
sharingisweaker. SeeLaffont and Tirole (1993, Chapter 7).
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Thisrisk should not beborneby thefranchiseholder
sncehecannot control it. However, thegovernment
maywishtoretain flexibility in thelong run, which may
require specifying that certain actionsarealowable
under the contract. Thefranchise contract should be
designed so astoreducetheimpact of policy changes
that cannot beanticipated.

Expropriation risk should bedealt with through ad-
equateingtitutional reform. Theextent of thisrisk de-
pends on the type of project. In cases such aselec-
tricity generation, afew countrieshavetried toreduce
thegovernment’s discretion by incorporating detailed
rulesintothedectriclaw, ruleswhat would normally
bepart of discretionary regulations. Thishaslowered
therisk faced by investorsat the expense of aloss of
flexibility for theregulator. Y et thereare cogent rea-
sonsfor thegovernment toretain flexibilityinthecase
of franchises such asroads. First, isthe belief that
local authorities should not be bound by the central
government. Second, changesin regional conditions
might makeit desirableto add franchisesthat capture
part of thedemand of theorigina franchise.

If the government doesnot want toloseflexibility, but
theassociated level of risk precludesthefirmsfrom
obtaining finance, there are two options available;
namey to provideguaranteesthat will insureat leest a
fraction of thereturns of thefranchiseholder, or to
desgn afranchisesystem that will insulatethefirmfrom
theserisks Thedifference between guaranteesand
achangein thefranchiseschemeliesin how they dis-
tributerisk.”® Risk istransferred from the franchise
holder to taxpayersin the case of guarantees, and to
users of the infrastructure project in the franchise
scheme.

5Notethat risksarereduced under autility-type scheme,
sincetheinfrastructure does not devolveto the state and the
owner can eventually obtain the revenue required to pay a
normal return for the project. Whether thisisthe casewill
depend on the difference between the firm’'s discount rate

and expected demand growth.

16 Unlessthe Arrow-Lind (1970) conditions of indepen-
dence between the demand shocksto the project and general
shocksto the economy holds, seeKlein (1996).



TheWinner'sCurse

A winner’s curse occurs when the firm winning the
franchiseisthe onemaking the most optimistic pro-
jection of someuncertain variable, generally demand
for theproject or construction costs.” In preparing
their bid for aBOT auction, each bidder projectsde-
mand and construction, operation and mai ntenance
costs, which depend on parametersthat must beesti-
mated. The bidder that obtainsthe most optimistic
projection will makethebest offer, without necessar-
ily being the mogt efficient bidder. In extreme cases
this phenomenon can lead to bankruptcy thefranchise
holder, or tofinancia difficultiesthat lead to contract
renegotiation. If prediction errorsaresmaller, sothat
thereislessrisk, thewinner’'scursebecomeslessre-
evant.

Firmsthat areawareof thecursewill scaledown their
bidsaccording totheuncertainty in their cost and de-
mand projections, and to the number of competitors
they expect.” Although thismakesit lesslikdy that
thefranchise holder will go bankrupt, therateof re-
turn before correcting for risk will behigher and users
will pay more Anyreductionintheprediction risk facding
franchise holderslowersnot only theusual risk pre-
mium but also the premium needed to offset the
winner'scurse.® Experiencesuggeststhat biddersin
new businesses are more proneto fall victim to the
winner'scurse.

¥ For good introductions see Thaler (1988) and Milgrom
1989).

8 A bidder will choose her bid conditional on the fact
that her estimates are the most optimistic, because her bid
mattersonly when it wins.

¥ ]tisworth mentioning that in sealed bidsand first price
auctions (which are being used in most countries to award
franchises), the premium duetothewinner’scurseispositive
evenif biddersarerisk neutral; see McAfeeand McMillan

(1987, p.721).
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M arketing and M aintenance

In some cases, the franchise holder can undertake
activitiesthat increasethe demand for theinfrastruc-
tureor increasetheefficiency of operation of thefran-
chise A train company may providegood andrdiable
service, atd ephone company may develop and intro-
ducenew services(e.g., call waiting) and an airport
may invest inaspedid radar toalow landingwith low
vishility. Theimportance of thisfactor in different
projects settingswill determinethe appropriate auc-
tion mechanism. Little can be doneto increase the
demand for atunnel, bridge or road, provided that
certain minimum quality sandardsaremet.* Hence,
meaking thefranchiseho der assumedemand risk sarves
no purposein thiscase. By contrast, in other infra-
structure projects such as public transport, telecom-
munications, water distribution and e ectric distribu-
tion, demand issengtivetothequality of theservice
and tomarketing effortsby thefranchiseholder. Inthe
latter casethefranchise holder must be given incen-
tivesto perform demand enhancing activities, implying
theneed to assumemorerisk.

Thefranchiseholder should also be given incentives
to maintain theinfrastructure project in good condi-
tion. Aswe mentioned before, thisisfeasblewhen
objective standards can be defined (e.g. indices of
ruggedness, in thecase of airport runways) which can
bemonitored with speciaized equipment. Asdiscussed
intheintroduction, the planner should consder other
options, such asindefinite concession, whenitisnot
feasbletoverify thequality of assets. In addition, the
regulator should demand guaranteesto safeguard us-
ers interestsin casethefranchiseholder doesnot mest
therequired quality Sandards. Incentiveproblemsare
particularly severetoward totheend of thefranchise,
becausethefranchiseholder haslittleto gain by spend-
ing on maintenance. It may become necessary to have
thefranchise holder post guaranteesthat becomere-
deemableat theend of thefranchiseif thestate of the

2 Penalties for blocked lanes and accidents, standards
onwaiting timesat talls, etc.



infrastructuredoesnat meet preestablished quaity stan-
dards.

Renegotiations

Asmentioned in theintroduction, franchise contracts
areoften modified when thefranchiseholder runsinto
financial trouble, and losses are shifted to taxpayers
or users. Thisisundesirablenot only because of the
weslth transfersinvolved, but al so becauseit creates
incentivesfor firmswith morelobbying power toun-
derbid moreefficent firmsin theexpectation that terms
will be renegotiated in their favor in the future
(Williamson 1985). It could beargued that to avoid
theseundesrableeffectsit issufficient for the Stateto
gtand firm and alow the franchise hol der to go bank-
rupt. However, thisassumesthat the Stateisimmune
to pressuresfrominterest groups, which isgenerally
not thecase, especidly in deve oping countries. There-
fore, the auction mechanism should discourage
lowballing in the expectati on of opportunistic renego-
tiation of the contract and place constraints on the
outcomes of renegotiationsthat do occur.

Renegotiation and Government Bailouts for Un-
successful Projects. France awarded four private
road concessions in the early 1970s. After the ail
shocksthree of them went bankrupt and weretaken
over by the government. Twelve concessions were
awarded Spain before 1973. In the case of several of
them building costisended up being 4 to 5 times higher
than expected, and traffic one-third of what wasorigi-
nally projected. Threefirmswent bankrupt, two oth-
erswereabsorbed by stronger franchisesholderswhich
weregranted toll increasesand term extensions. In
Mexico, virtually all the highway concessionswere
renegotiated after cost overrunsand low revenues, with
a(declared) cost tothegovernment of US$2 hillion.
This cost does not include the cost to usersin term
extensons, sncein several casesthetermsmorethan
doubled. Apparently one of the causes of the cost
overrunswasthat the companiesmadetheir profitsby
inflating congtruction codts, syphoning fundsthrough
the building companiesand | etting the operating com-
paniesgo bankrupt.
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Flexibility

Whileitisdesrableto prevent opportunistic renego-
tiations, thereare circumstancesin which socia wel-
fareincreasesif thetermsof the contract can bemodi-
fied after thefranchiseisdlocated. For exampleit might
be desirable to increase the service capacity of the
infrastructure beforethe end of thefranchise period.
In other casesuser feesmay turn out to have been set
too high (recall that concessions may last for more
than twenty years) or demand may increase and a
higher user fee may berequired to deal with excess
demand. Therecan belargeinefficienciesif thecon-
tract specifications cannot be changed.

In such cases, two options are open to the planner.

Oneittorenegatiatetheoriginal contract, but thiscar-
rieswithit al theproblemsaof bargainingin abilateral

monopoly situation. Thesecond option isto cancel

the concession and pay afair compensation for the
profitsforegoneby thefranchisesholder. Theproblem
with the second option isthat thefair compensation is
the expected present value of future profitshad the
concession continued on theorigina terms. Often this
figure cannot be deduced from any accounting data
andishighly subjective, making endlessdisputesalikdy
outcome.

Toll Roadsin Argentina: Inadequate Provisionsfor
Renegotiation. Anexampleof ablatantly incomplete
contract, should renegotiationstakeplace, aretall road
contractsin Argentina. They statethat “[...] in caseof
asubgtantid and susainableincreaseintrafficvolume,
larger than initially estimated, the concess onaireand
the government may conceiveaplan toimprovethe
levelsof service”

Airport Concessionsin Argentina: Compensation
Disputes. In Argentina, the government wants to
refranchiseairports. In order todothis, it must com-
pensate current franchise holders. Theformer eco-
nomicsminigter, Domingo Cavallo, hasdamed pub-
licly that some government employees havewrittena
decreethat providesfor acompensation of US$400
million, whilethefair compensation isof theorder of
US$40 million (El Mercurio 1997).



Theonly way of preserving flexibility without giving
the Stateroom for discretion isby providingamethod
for determining afair compensation that iseasytoas-
sess, unobjectionable, and closetoforegoneprofits.

WhiteElephantsand Government Guarantees

Whitedephantsareusually built because governments
giveintosmall but well-organized pressuregroups.
Oneof themajor advantagesof the private supply of
infragructureisthat thelikdihood that these pressures
will beeffectiveissmaler sncethefranchiseestands
to lose money if the project turns out to be awhite
eephant. Thisfiltering ability isreduced if thegovern-
ment providesincomeor debt guaranteestothefran-
chiseowner. Hence, guaranteesshould beavoided if
paossble. Theonly drcumstancewhen guarantees may
bejudtified iswhen early startersof an activity gener-
atelearning externditiesthat benefit followers

TheLonquimay Tunnel in Chile: Ineffective Project
Screening.  Inthemid-1940s, Chileand Argentina
decided to begin an early processof integration. As

2 For a detailed discussion of the role of government
guarantees for private infrastructure projects, see Engel,
Fisher and Galetovic (EFG) (1997b).
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part of thisprocess, arailway link was concelved be-
tween Concepcidn and aportin Argentina. TheChil-
eansbuilt the Railway line up totheir boundary with
Argenting, induding the Lonquimay tunnd (whichis
il thelongest tunnd in Latin America), andrail sta
tionsalongtheway. Unfortunately, the Argentinian
linewasnever built, sotheproject wasnever put toits
intended use. A privatefirmwould not havebegunthe
Chilean part of the project until assured that the Ar-
gentineproject wasunderway.

San Jose Lagoon Toll Bridge: Poor Incentives for
Project Screening. The San JoseLagoon Toll Bridge
was built to relieve congestion in the San Juan region
in Puerto Rico. Thegovernment assumed most of the
commercial risk by guaranteeing to buy the project
back at the concessonairesrequest if actua trafficfel
short of 80 percent of projectionsin thefirst three
years and of 100 percent of projections after nine
years. In that event, thegovernment will pay the con-
cessionaireall project costs plus 13 percent. Under
thisschemethefirm hasnoincentivesto screen the
project for quality. Thisisan exampleof abadly de-
sgned guarantee scheme.



Fixed-Term Auction Mechanisms

Common mechanismsused to award infrastructure
franchisesare based on afixed franchiseterm, which
must belong enough to recover investment costs.? A
common typeof fixed-term mechanismisoneinwhich
theregulator fixestheterm and thefranchiseisawarded
tothefirmthat offersto chargethelowest user fee.=
Alternatively, theregulator setstheterm and thefran-
chiseisadjudicated tothebidder that getsthehighest
scorein aformulathat wel ghstechnical and economic
aspects.

Themain defect of fixed-term mechaniansisthat they
makethefranchiseholder assumealargefraction of
the demand risk. To see why thisis so, note that a
franchisemay loose money if thetermistoo short. In
thelong run, user fees might be enough to pay the
investment costs, but the franchise endsbeforethen.
Of coursg, if theauction iscompetitive, for any given
term firmswill offer bidssuch that the duration of the
franchisewill bejust about right to makenormal prof-
itson average; bad stateswherethetermistoo short
will becompensated by good statesin which demand
islarger than expected sorevenuesover theduration
of thefranchisearemuch larger than theinvestment.
Sinceregturnsareuncertain, franchiseholderswill ask

2 Some mechanisms, for examplethoseused in private
highwaysin Mexico, gavethefranchise holder the option of
extending thefranchisefor an additional fixed term at theend
of the original one. It is easy to show that our comments
about fixed term franchises apply to this case as well (see
EFG1997¢).

% n these casesthere aretwo bids: afirst stage techni-
cal bid in which participants have to satisfy technical re-
quirements and if they pass, they are allowed to participate
in the economic auctions.

% |n a version used in some highway franchises in
Mexico, thetoll (user fee) was set by the regulator and the
franchise was awarded to the firm asking for the shortest
term.
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for arisk premium. Thus, on average, profitsmadein
good states more than compensate for lossesin bad
dates. Thisrisk premiumispaid by users.

High risk causes several problemswhich are particu-
larly rdevant wheninitid invesmentsarelarge Firs,
potential biddersusualy demand debt or minimumin-
comeguarantees. Second, they increasethelikeihood
that the best bid will bemade by thefirm that ismost
optimisticin predicting future demand for theinfra-
gructure. Thisoccursbecauseoptimigtic estimates|ead
to aggressive bidswhen theterm of thefranchiseis
fixed. Third, fixed-term mechanismsencourageunder-
bidding by firmsthat areefficdent renegatiators. Fourth,
if franchisesare alocated to the bidder offering the
lowest user charge, theregulator losestheahility tofix
user feesbased on efficiency criteriaso asto correct
externalities. This may be of great importance in
projectssuch ashighways.

Finaly, fixed-term franchises make contractsinflex-
iblewhen modificationstotheoriginal termsarere-
quiredtoincreasesocial welfare. Thereasonisthat it
ishard to agreeon compensation, which isthe ex-
pected incomeforegoneby thefranchiseholder over
the remainder of the franchise had the terms of the
franchiseremained thesame. Thiscompensation can-
not be determined from any accounting dataand must
bedecidedin ahilateral negoatiation. On theonehand,
thereareclear incentivesfor thefranchiseholder to
exaggerate projectionsfutureincome. On the other
hand, giving consderablepower totheregulator to
set the compensation opens the door for the use of
discretion and theopportunigtictaking of thefranchise
Thesameargument appliesto modificationsof user
fees. Evenif they provetobetotally inadequate, itis
very difficult to determineafair compensation if in-
comefals, or asharing schemeif revenuesrise.

Fixed-term mechaniamshaveoneimportant virtue they
givepowerful incentivesfor thefranchissholder toin-



creasedemand for theservicesprovided by theinfra-  tages. However, in projectswhererevenueisunre-
structure becausemost of thereturns tothoseefforts  sponsvetotheactionsof theoperator, theinflexibility
accruetohim. For sometypesof projects, wherede-  and risky nature of fixed-term auctions makesthem
mand isrespongvetotheactionsof theoperator, this  unattractive.

feature may to some extent compensateitsdisadvan-
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A New Auction Mechanism

Thissection presentsanew mechanismtoauctionin-
frastructurefranchiseswith thedistinctivefeature of
having aflexiblefranchiseterm that adjusts automati-
calytodemandredizations Themechaniam, initspure
form, isthefalowing:

* Theregulator fixestheuser feethat thefranchise
holder can charge

* Thefranchiseiswon by thefirm that asksfor the
least preent value of user feerevenue (PVR).

» Thefranchiseendswhen thepresent value of user
feerevenueisequa tothefranchiseholder’'sbid.”

Therate used to discount user feerevenueispart of
the franchise contract and is fixed by the regulator
before the auction takes place; it should be agood
estimate of the rate faced by franchise holders and
may vary in apredetermined way (eg., LIBOR plusa
fixed risk premium).

For example, consder an auction in which twofirms
takepart. Thefirst etimatesitscostsat $100 million,
and asksfor aPVR equal to $112 million, whereas
the second estimates costs at $99 million and asksfor
$110 million. Thesecond firm winsthefranchiseand
operatesit until the present value of user feerevenue
isegual to $110 million. As soon as thisamount is
collected, thefranchise ends. Theremainder of this
section analyzesL PV R auctionsand comparesthem
tofixed-term franchises.

Reduction of Demand Risk

By making thelength of thefranchiseresponsiveto
demand, LPVR auctionssgnificantly reducethede-

% Sincethe operator may lie, the government needs an
independent means of checking the actual use of theinfra-
structure.
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mand risk borneby thefranchiseholder, particularly
when compared with therisk faced under fixed-term
auctions. Toseethis, notethat when thetermisfixed
therearestateswhen thefranchiseisprafitablein the
long run, but thefranchiseholder [osesmoney just be-
causethefranchisetermis“tooshort.” Inthosecases
aterm extension would have enabled the franchise
holder tomakeanormal prafit. An LPVRauction uses
thisfact toreducetherisk borneby thefranchisshalder.
Thefranchiseterm automatically lengthenswhen de-
mand growsd ower than projected, and shortenswhen
it growsfaster. Sincefranchiseownersreceve (and
userspay) Smilar amountsin good and bad Sateswith
LPVRauctions therisk premiumrequired by thefran-
chiseholder issmaller, and userspay lessin expected
valueover thelifeof thefranchise

An additiona advantageof LPVRauctionsisthatitis
lesslikely that thefirm making themogt optimigtic de-
mand estimatewill beavictim of thewinner’scurse.
Thereason isthat bids become more cost-oriented
than with afixed-term auction. In addition, uncertainty
about revenue decreases, so that the impact of de-
mandforecast errorsissmaller. Anoptimisticdemand
estimatetrandatesintolow user feesor short conces-
sonterms. In contrast, with LPVR franchises, firms
fix their revenuesin present valuewhen they choose
ther bids, winning theauction by being too optimistic
meansthat thefranchisewill end earlier than expected,
not that thefranchiseowner will recaivelessrevenue®
Hence, bidsdepend moreon thequality of theinvest-
ment and on estimates of mai ntenance and operation
cost than on demand estimates, so it becomesmore

26 Being more optimistic leadsto a somewhat more ag-
gressive bid because estimated operation costs are lower.
Yet, when operation costs are small relative to the invest-
ment cogt, this effect isan order of magnitude smaller than
theeffect of uncertain demand in the case of fixed-term auc-
tions.



likdythat themost effident firmwill wintheauction. A
smaller winner’s curse provides another reason for
expecting that bidderswill ask for asmaller expected
present value equivalent over thelifeof thefranchise,

Benefits of Smtching to LPVR Auctions. In EFG
(1996) we estimate that in the case of toll roadsin
Chile, thegain semming soldy from thereductionin
riskis, on average, 33 percent of thecost of theproject
or US$800 million.

LPVR auctionsreducetherisk borneby thefranchise
holder but they donat diminateit completdy. Thefran-
chiseholder assumescondruction risks, aswe | asfixed
maintenance and operating cost risks. Neverthdess,

aswehaveaready mentioned earlier, itisefficient to
assign tothefranchiseowner those coststhat areun-
verifiableand under hiscontrol. Even if fixed opera
tion and mai ntenance cogswereknown with certainty,
their present value over thelifeof thefranchisevaries
with theterm. Thisisdesirable, snceit createsincen-
tivesfor thefranchiseholder to perform activitiesthat
raise demand for the services provided by theinfra-
gructureproject. Findly, even anindefinitefranchise
may not beenough to pay for the cost of building the
franchise that is, theproject may turn out to beawhite
eephant. Aswehavediscussed earlier, oneof themain
reasonsfor the private provision of infrastructureis
the screening of white e ephants. Thereisno social

ganin blunting thisingrument by insuring againg white
elephants. In other words, an efficient auction mecha
nism such asan LPVR should | et thefranchisehol der
bear thisrisk.

Renegotiations, Discretion and M odifications of
theContract

Thesscond advantageof LPVR franchisessemsfrom
thefact that the firm’s bid revealsthe revenuesre-
quired to makeanormal profit.2 Henceafair com-

27 Thisisan underestimate of thetrue advantages of the
LPVR auctions in this case, because we have omitted the
moreintangiblegains dueto the better renegotiation charac-
teristicsand those arising from the added flexibility in capac-
ity and toll setting.

18

pensation for early termination of theleaseisthesum
dill remaining tobecollected.® Severa consequences
follow fromthis. First, supposethat beforethefran-
chise ends the regulator decides that increased de-
mand requiresenlarging theinfrastructure. Under a
fixed-term auction, thereisno easy way toassgn the
costs of the expansion and negotiations take place
under conditionsof bilateral monopaly, precisely the
dtuation that competitiveauctionstrytoavoid. Alter-
natively, theleaseisterminated, but thereisno easy
way todetermineafair compensation. Under anLPVR
franchise, theregulator paystheunambiguousfar com-
pensation.

Second, the existence of an observablefair compen-
sation makesit moredifficult to expropriatethefran-
chise (or even to useregulationstoimposea* creep-
ing expropriation”). Whenthetermisfixed, it isdiffi-
cult to estimatethewealth lossincurred by thefran-
chissholder, soitiseaser for thegovernment toargue
that the compensation offered impliesnolossor that
the franchise holder has made “excessive’ profits.
Under an LPVR auction thefranchiseholder’'shidisa
clear and observable benchmark that can beused to
challengeany attempt at opportunistic expropriation.
Third, in the event that thefranchise holder wantsto
renegotiate, say, because of cost overruns, thereisan
observable standard against which overly generous
compensations can becompared. Thishd psto fiffen
thebackbone of theregulator against pressuresfrom
the franchise holder. Fourth, for the same reason,
L PV R auctionsdiscourage underbidding by opportu-
nigicfirms.

Notea sothat thecommon formsof renegotiation are
ineffectiveunder LPVR. Raisng user feeshasthedf-
fect of shortening thelease, but doesnot increasethe
franchiseholder’srevenues. Leaseextensionshave

2 This assumes that the auction is competitive.

2 Of course, thisisan upper bound, since the franchise
holder saves on operation and maintenance costsif thefran-
chiseisterminated ahead of time. A typical franchise contract
would specify how this upper bound should be reduced de-
pending on the number of years outstanding.



no meaning in thecontext of LPVR auctionssince, by
definition, thetermisvariable. Thus, any attempt by
thefranchiseholder at renegotiatingislikeytotake
the form of asking for an increasein revenue. The
welfarelossof usersaffected by arenegatiation of this
kind iseasy to grasp, thusincreasing thelikelihood
that those affected will pressuretheregulator toresst
theattempits.

Optimality Properties

LPVR franchisesenabletheregulator to separatethe
processof setting user feesfrom the processof allo-
cating thefranchise. Hence, LPVR auctions makeit
much easier to change user feesif they proveto be
inadequate. If operation and maintenance costsare
gamall reativeto sunk initial investment, user feescan
be adjusted optimally to reflect demand conditions,
sncetheeffect of changesin user feesarereflected in
changesin thelength of thefranchise and the effects
on profitsissmall.®

Infact, it iseasy to show that an infrastructure project
franchised under LPVR, whichisoperating at capac-
ity at peak time, can achieveafirst best if theuser fees
areset at theoptimal level (EFG 1997¢, for aformal
proof). For example, supposetherearetwo possible
demand scenarias, each with apesk period with fully
utilized capacity (but different demands), and an
uncongested period. If user feesare set at marginal
cost at off peak times, and at theoptimal levd at peak
timeand if theuser feescan financetheproject in both
caseswe haveafirst best.®

LPVR Contractsand Government Guarantees

By reducing demand risks, LPVR contractsalso con-
Sderably reducethe demand for government guaran-
tees. However, asdiscussed previoudy, if aproject
generatesimportant learning externalitiesthat benefit

% Note, however, that user fees should not be fixed so
low that the franchise never achievesthe LPV R revenue.

31 In EFG (1997c) we show that LPVR auctions are opti-
mal subject to the self-financing constraint.
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followers, some minimum income guarantee may be
warranted.2 This can be done by guaranteeing a
fraction of the present value of revenue asked (say, 80
percent). Oneadvantageisthat, in thisway, guaran-
teesare chosen by thefranchise holder and competed
for intheauction.®

VariableTerm and Financing

It hasbeen suggested (see, e.g., Klein 1997) that one
poss bledisadvantage of LPV R franchisesisthat vari-
able-term debt contracts are not very common, so
that financing could bemoreexpensive. In our judge-
ment thisisnot so. In what followswe show that vari-
able-term franchisesareat least asattractivefor debt
holders as fixed-term franchises, and considerably
moreattractivefor equity holders.

Consder the case of two identical infrastructure
projectsthat cost $1,500 to build and involve no ad-
ditional operating costs. Demand may be high (200
units each year) or low (100 units each year); both
demand scenaricsareequdly likdly. Theregulator fixes
user feesat $1 per unit. For smplicity, assumethat the
discount rateisO.

Inthefirg project theterm of thefranchiseisfixed and
independent of demand redlizations, thefranchiseis
allocated tothefirm asking the shortest term. If firms
arerisk neutral, thewinner would offer aterm of 10
years.* Yet, sncefirmsarerisk averse, they will ask
for alonger term, say 12 years. In that case, if de-
mand ishigh, thefranchise holder makesa profit of
$900. By contragt, if demand islow he loses $300.

% Even with an LPVR concession, the franchise hol der
may lose money if demand issolow that avery longtermis
not enough to recoup theinitial investment and cover oper-
ating costs.

% Since there may be collusion among auction partici-
pants, the government should set an upper bound to the
guarantee.

¥ Thereason isthat ($200* 10)/2+($100* 10)/2 = $1,500.



The second project isauctioned by LPVR. Regard-
lessof risk aversion, thewinner will ask for $1,500,
becausethissum coverscostsin both cases of nature.
No matter what demand is, with an LPVR auction
economic profitsarezero.

Let usnow look at matters from the perspective of
lenders. For the sake of smplicity, assumethat they
arewillingtolend only if the probability of default is
zero. Under afixed-term franchiserevenueswill beat
least $1,200. Thus, debt-holderswill lend morethan
$1,200 only if aguaranteeisgiven. By contrast, under
an LPVRauction financierswould bewilling tolend
up tothefull amount needed to construct the project,
that is, $1,500.

Aslong asdebt financeslessthan $1,200, lenderscan
be sure that they will receive at least $100 per year
under both mechanisms. In both cases, the possibility
of prepayment can be consdered if theoptimistic de-
mand scenario occurs. Thus, how safealoan isdoes
not depend on the mechanism chosen. Thereasonis
quitegeneral. Lendersarefirst in lineamong claim
holders, sothey receiveall cash flowsin caseswhere
demandislow. And theseflowsdo not depend onthe
auction mechanism that isused.

Assume now that debt finances more than $1,200.
Under fixed-term franchisesthiswill befeasbleonly if
thegovernment providesaguarantee. By contrast, with
an LPVR scheme a guarantee would be needed to
ensure agiven timing of payments but not the total
amount, whichiscertain. Evenif guarantessareequaly
attractive under both mechanisms, the advantages of
LPVR auction from the social point of view areevi-
dent.

Note, moreover, that thisexampleal so servesto show
that shareholders assume much less risk under an
LPVR auction. For example, if 80 percent of the
project isfinanced with debt, and 20percent with eg-
uity, and, if the government guaranteesthe debt, eq-
uity holdersloseall their investment when demandis
low. By contrast, they do not lose anything under an
LPVRauction. Admittedly, equity holdersdonot know
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when they aregoing to recoup their investment, but
thisrisk isminor compared with the possibility of los-
ing theinvesment.

Theabovereasoningisnot only theoretical, asthefol-
lowing examplesshow.

The Queen Elisabeth 11 Bridge: A Variable-Term
Franchise. In 1987, the British government awarded
aconcession for the construction and operation of the
Queen Elisabeth 11 Bridgethat crossesthe Thames
near Dartford in Essex county. Thewinning consor-
tium of Kleinwort Benson, Trafal gar House, Bank of
Americaand Prudential Assurancewaschaosenin part
because of itsinnovative financing package (which
would also be suitableto finance a project awarded
with an LPVR auction). Whilethedemand for bridge
crossngswasuncertain, therewaslittledoubt that the
project wasfinancially sound provided that thefran-
chiseterm waslong enough. Thus, the concession will
end after 20 yearsor assoon astoll incomeisenough
torepay prindpa andinterest, whichever happensfirg.
Theproject rdied entirely on debt financing. Thefour
membersof the cosortium formed the Dartford River
Ltd., with nominal capital of £1,000, which waslent
£190 million. Dartford River Ltd. paysnodividends
and all itsnet cash flow isused to pay back debt and
interest. Thebridgewasinaugurated in October 1991
anditisestimated that it will return tothegovernment
in 1999, after only eight years.

The Second Severn Crossing: “ Bankability” of
Variable-Term Franchises. In 1992, construction
work started on the Second Severn Crossing, the
second bridge on the Severn estuary at the English
Stonesste. Theamount of revenuethat thefranchise
holder isallowed to collect isfixed for theentire pe-
riod of 30 years, sothat the concession endsas soon
as the sum is collected. According to Jones et al.
(1996): “If the contingent concession length had not
been allowed, extrarisk would have been transferred
tothe project’scost of capital, and banks may have
been less prepared to take on financing risks.” This
£300 million project wasfinished under budget in June
of 1996, and isnow operating successtully.



Thereareseveral lessonsto belearned fromthepre-
viousreasoning and examples. First, guaranteesare
lessimportant when thefranchiseisallocated with an
LPVRauction. Second, even if thegovernment pledges
thesameguaranteeunder both mechanisms, itsactual
outlayswill besmaller with an LPVR auction because
guaranteeswill beexercised lessoften. Thispointis
important becauseit ishighly likdly that theguarantees
provided by the State will come into effect in
recessonary periods, thereby accentuating thefiscal
problemsthat characterizeeconomic downturns. Third,
fixed-term and LPVR auctionsareidentical interms
of theflowsthey generatefor paying off the contract
debt; itisnot truethat thevariableterm of theLPVR
auction meansthat loan repaymentswill beless cer-
tain. Fndly, equity holdersassumemuch lessrisk with
an LPVR auction, and thistrandatesinto alower risk
premium, lessfrequent undesirablerenegotiationsand
lower paymentsby users.

Does Term Extension Help?

A second limitation that hasbeen suggested for LPVR
auctions (see, eg., Klein 1997), isthat sinceinfra-
structure projects in developing countries are dis-
counted at rates between 10 percent and 15 percent,
theadditiona incomeobtained by thefranchiseholder
when theterm of thefranchiseisextendedisaof little
use.s

Therearetwo reasonswhy theaboveargument isnot
valid. First, discount ratesdepend on risk, themore
risk thehigher the discount rate. High “typical” dis-
count ratesareobservedin projectswherethetermis
fixed, thusrisk isalso high. For thisreason, under an
LPVR auction “typical” discount rates should be
lower. Second, in mogt infrastructure projectsdemand
growsover timeat aratesimilar tothat of GDP, and
risk freeratestend tobesmilar to GDP growth rates.
That being the case, an extension of theterm should
increasethe present discounted value of aproject by
approximately the same percentage.

3 Remember that infrastructurefranchisestypically last
between 10 and 30 years.
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Flexible Term and M aintenance Costs

Itisclear that LPVR reducesdemand uncertainty, but
could it increasesmaintenance cost uncertainty which,
inturn, might revert our previousresults?First, note
that average maintenance costs per vehicle must be
lower than talls, or theroad would not have been built
by privatefirms. Hence, uncertainty about maintenance
cogtswill in generd belessimportant than uncertainty
about demand for theroad. A completeanswer tothe
question of whether theexistence of uncertai nty about
maintenancecogtswill reducetheadvantagesof LPVR
depends on thetype of mai ntenance costs.

If costs are proportional to the number of carsthat
use theroad, then bidders care only about net rev-
enue per car (toll - maintenance cost per car) and it
can beeadly shown that all our propositionscompar-
ing theadvantagesof LV PR over fixed-term franchises
continuetohold.

Supposethat maintenance costs are afixed amount
per period, depending on weathering effects, for in-
stance. Under a fixed-term, maintenance costs are
known beforehand, whilethereisuncertainty about
themagnitude of thesecostsunder LPVR. However,
we have shown in previouswork that the effect is of
second order, and that thiseffect favorsLVPRinthe
senseof raigng socia welfare ascompared to afixed-
term franchise (EFG 1995). Theintuitionissmple:
with thesametall, thelower demand risk faced by the
franchiseholder leadsto ashorter concession term on
average, and, thus, to lower expected maintenance
costs. Since the franchise ends sooner on average,
tollsfall earlier to alevel which isenough to cover
maintenance costsunder an LPV R auction and have
higher wdfarethan under afixed-term franchise

Thelast posshbility isthat thequality of congtructionis
endogenous and that maintenance costs depend on
congruction quality. Therearetwo effectsthat make
thecomparison moredifficult thanin thepreviousstu-
ations. Uncertainty about the duration of the conces-
son under LV PR and hence uncertainty about main-
tenance costs will lead to arisk averse design that



tendsto havelower maintenance costs. However, a
fixed-term concesson will haveon averagealonger
term, sothefranchise holder will build for alonger
term. Thesetwo effectsgoin oppositedirections,
sothat isnot clear whether maintenance cost uncer-
tainty reducesthe benefitsof LVPR.

Incentivesfor Efficient M arketing

A red limitation of LPVR franchisesisthat incentives
to market efficiently are smaller than when theterm
isfixed (EGF 1997cfor aformal proof). Therea-
sonisthat with LPV R mechanisms, any marketing
effort which trandatesinto higher demand shortens
theterm of thefranchise, sothat profitsincreaseless
than in the case where the term of the franchiseis
fixed. Thisimpliesthat under LPVR auctionsfran-
chiseholdershavefewer incentivestoinvestin de-

mand-increasing features. For thisreason, an LPVR
auction needsto be complemented with ingitutionsthat
determineand enforceminimum quality sandardstobe
met by franchiseholders(see Tirole 1997). On thisba
siswe do not recommend a pure LPVR auction for
infrastructure projectsin which demandishighly respon-
svetotheactivitiesof thisfranchiseownersand where
minimum standards are not sufficient to enforce ad-
equateservice.

Thereareadditiona meansto enhancing marketing ef-
forts. First, assuggestedin Tirole (1997), amonetary
reward that islarger the sooner thefranchiseends may
provideadditiona incentivesfor efficient management.
Second, in some cases unbundling may be used to sepa-
ratethose partsof thebusnesswherethereislittleuse
for performanceincentivesfrom those partsin which
they are important. Thisisthetopic of the next sec-
tion.®

% Another way of increasing the marketing effort is by
lowering the discount rate, which makes shorter franchises
more attractive, yet might create other distortions.
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Unbundling: Designing Appropriate | ncentives

It wasargued in the previous section that LPVR auc-
tions solve many of the problems created by fixed-
term franchises. However, they do not providestrong
incentivestoinvest in activitiesthat increase demand
by enhancing thequality of service. Thisisnot aseri-
ouslimitation in projects wheredemand dependslittle
on theconcessonairesefforts(e.g., roads, tunnesor
bridges) and where verifying minimum quality stan-
dardsiseasy. Butin other typesof franchiseslikeports,
airports, water reservoirs or underground parking
places, demandissengtiveto quality, and standards
of servicearedifficult to design and enforce. More-
over, there may be many different types of services
and new ones may be offered toincreasedemand. In
those cases L PV R schemesmay beinappropriate. In
this section we argue that the scope of LPVR, auc-
tionscan be consderably widened if projectsareun-
bundled into two components. aconstruction conces-
son, auctioned under LPVR and an operating fran-
chise adjudicated by amechanism that provideshigh
incentivestoraisedemand for thesarvicesof theprgect
(either afixed-term franchiseor, whenever possible,
competitive operators). Throughout thissection we
assumethat thequality and state of conservation of
assetscan beeadly verified.

Unbundling an Airport: Beforean airport can op-
erate, largeinvestments areneeded in runways, ter-
minals, sorageareas, and soon. Investmentsin run-
waysare sunk and objective quality standards can be
st and verified with speciaized equipment. AnLPVR
auction isappropriatefor theright to build runways
because demand for therunway isindependent of the
effort of thefranchiseholder (provided that appropri-
ate security sandardsare met). Therevenuesof the
LPVR operator would comefrom landing fees. How-
ever, demand for airport servicesissendtivetotheir
quality sinceit depends on the availability of gates,
effidency inthehandling of baggageand cargo, etc. If
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trafficissufficdently large, morethan onetermina will
be necessary. Theregulator can then sdl theland to
buildterminds and |t different termina scompete and
set pricesfor their services. Nofurther regulationis
needed. If trafficissmall, so that only onetermind is
needed, theright to build and operateit can beallo-
cated in afixed-term franchise. Therunway can il
beallocated with an LPVR auction.

Unbundling: Principles

When aproject consstsof several distinct businesses,
itis better tomanageeach divison asan independent
profit center, unless economies of scope areimpor-
tant. Unbundling makesit possibleto give each divi-
sion appropriateincentives. In many infrastructure
projects (e.g., airports, reservoirs, ports or under-
ground parking lots) demand-enhancing activitiesare
useful only in some segments. For exampl e, seaport
activity dependson the gpeed and diligencewith which
shipsareunloaded. Thus, thefranchiseholder, who
has partial control over demand, should face some
demand risk. By contrast, provided that jetties, pro-
tection from waves or quays meet adequate construc-
tion sandards, demand for port services dependslittle
on actionstaken by thefranchisehdder. Thereisnoth-
ing to be gained by making the franchise holder as-
sumetherisk that incomewill not beenough to cover
investment outlays becausethe concesson hasafixed
duration; risk will onlyincreasetherequired risk pre-
mium and the cost of theinfrastructure.

The preceding discussi on suggeststhat infrastructure
projects can befranchised according to thefollowing
princples

*  Sggmentswherethefranchiseholder’seffort has
littleor noeffect on demand and initid investments
arelargeshould befranchised usngan LPVR auc-
tion.



*  Segmentswheredemand-increasing activitiesare
important should be competitiveif feasble, other-
wisefranchised with afixed-term auction.

Thusunbundling enablestheregul ator to combinethe
flexibility and better risk digtribution of an LPVR auc-
tion with theincentivesresulting from competition or
fixed-term franchises. In those ssgmentsthat arefran-
chisadwith an LPVRauction firmsminimizecosts be-
cause cost overrunsarenot covered by theregul ator.
But the franchise holder facesalower demand risk
sncehewill eventually receivethe desired revenue
income (in present value). Moreover, the schemedtill
retainsthe property of screening for white elephants
sncethat risk isnot covered by theregulator and the
flexibility that characterized LPVR auctionssurvive.

Consder now the operation of those segmentswhere
thefranchise holder’seffort affects demand. When-
ever competition can be established among operators,
indefiniteleasesare appropriate. User feesand qual -
ity will bedetermined by competition without theneed
for regulatory intervention. When thereisonly one
possible operator for the project, it isconvenient to
offer fixed-term operating franchises. Prospectivefran-
chiseholdershid theuser feethey would bewilling to
accept in order to operatetheinfrastructure project.
Thelowest bid winsthefranchise. Thetotal costtoa
user isthe sum of thefixed amount going to the seg-
ment franchised with an LPVR schemeand theuser
fee asked by thefixed-term franchise holder. Fixed-
term |leases providethehigh power incentivesfor ac-
tionsthat increesedemandfor theinfrasructureproedt,
dnceat themargin, theoperator iswillingtospenda
dollar in coststhat increase demand by morethan a
dallar in present vaueduring theremainder of thefran-
chise. For example, theoperator may investin more
efficient dectronictolling systemsor better luggage
transport systemsat an airport.

Fixed-term leasesretain ther disadvantages, but snce
the sunk investment that the operator must incur is
smaller when theprgject isunbundled, risk premiums
fall and thevarious problemsof fixed-term leasesare
asogndler. Thededretorenegatiatetheorigina con-
tract exigts, but theamountsat stakeand thepalitical
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power of theoperator aresubgtantialy diminished. The
contract isstill inflexible but the consequencesof in-
flexibility areless serious, because even though afair
compensation cannat beeas ly cal culated, theamounts
being consdered arealsosmaller. If user feesare set
too high, theregulator can lower the part of thetotal
user feerece ved by thebuilder, without harming him
(at least if the user feeassigned to the builder doesnot
fall somuch that thebuilder isnever repaid) whilein-
creasing the demand faced by the operator, who il
receivesthesameuser fee. If theuser feesare set too
low, thebuilder will also beindifferent, but the opera-
tor will oppose ameasurethat reducesthe demand it
faces. Nevertheless, sincethe amounts at stake are
lower, it should beeas er to makean arrangement that
compensatesthe operator, even though therenegotia-
tion process may be biased towardsthe operator.

I mplementation

We proposethe following guiddinesfor theimple-
mentation of an unbundled privatization scheme:

» Determinethe segmentswherecompetition isfea
sble. In thoseestablish equal accesstoall firmsthat
areinterested.

* Deemineminimum verifiablequaity sandards.

* Auction those ssgmentswhereinvestment costs
arelargeand demand isunresponsvetothefranchise
holder’s effort using an LPVR scheme with a base
“infragtructurefeg’ set by theregul ator based onwel-
fareconsderations.

* Inthosesegmentswheredemand isresponsiveto
thefranchiseholder’seffort, if possble, establish com-
petition in operations. Alternatively, auction afixed-
termmaximum “servicefeg” franchise®

87 Aslong asthefranchise can beauctioned on thebasis
of onevariable. Otherwise, the planner must design a scor-
ing function that weightsthe prices of the different services.



» |IftheLPVR construction franchiseendsbefore  If theoperation franchiseendsbeforethe LPVR fran-
the operations contract, thetotal infrastructurefeeis chise theoperation infrastructureprgect isreauctioned
set tozeroand usarscontinuepaying theservicefee®  under asecond fixed-term operating franchise®

% This second stage operation franchise should include
payment for the residual value of any investments made by
¥ Thisassumesthat no major repair or improvement of  thefirst operator, to ensurethat remainsinterest in their main-
the basic infrastructure is needed. tenance close to the end of the franchise.
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Conclusion

Theexperiencewith privateinfrastructurefranchises
has been mixed. In some cases, such astheprovison
of new roadsin Mexico, theresults have been disap-
pointing. Moreover, regulatorsin devel oping countries
facesvarioushandicapsthat imply that methodsthat
areead |y applicablein devel oped countriescannot be
appliedthere. For example, theability of theregula-
tor todefend theinterest of thepublic againgt thepres-
suresof |obbiesrepresenting privateinfragtructurefran-
chises, can be extremely poor. Hence franchise con-
tractsmust be carefully designed toretain flexibility
under the changing conditionsin devel oping countries
whileleaving no spacefor discretion on thepart of the
regulator. Inthispaper, wehave presented amecha-
nism to auction infrastructure franchiseswhich, we
bdlieve, representsasgnificant improvement over pre-
vioussysemswhen theprgjectshavehighinitia sunk
cogtsand demand isunrespong veto effort by thefran-
chissholder.

LPVR auctions suffer from atrade-off between de-
mand risk andincentives Thisschemediminatesmuch
of theundesirable demand risk borneby thefranchise
holder. At thesametime, however it generatesinsuffi-
cient incentivesto provide services of good quality
andtoinvest in socialy vauablemarketing efforts. As
Tirole(1997) hasstressed, thissuggeststhat LPVR
franchises should be complemented with other regu-
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latory innovations, such asindependent third parties
whose job isto verify both the quality of theinfra-
structureand service, and of commensuratefinesfor
noncompliance. Sincefixed-term and LPVR auctions
represent the oppodteextremesin termsof incentives,
risk and flexihility, it sseemsthat amethod that com-
binesthe best features of each may be appropriatein
caseswhere LPV R auctionsare unattractive because
demandishighly responsvetotheactionsof the op-
erator. Inthesecaseswe propose unbundling financ-
ing and congtruction from the operation of the project.
Under the unbundled scheme, building of the basic
infrastructure proceedsalong LPVRlines, with the
builder recaiving predetermined user fees(“infrastruc-
turefees’) for thedifferent servicesof the project until
the present va ue of the sum asked by the congtruction
firmisreached. Operationsarefranchisedtoadiffer-
ent firm under afixed-term franchise, wherefirmscom-
pete on the basis of the lowest user fee for service
(“servicefees’). Normally the operation franchiseis
also responsiblefor the maintenance of the project.
Under this scheme, the building firm faceslow risk
andthecontractisflexible. Theoperating contract is
inflexible, but astheinvestment of thegperating firmis
much smaller and can beincurred over time, uncer-
tainty mattersless. Moreover, the operating company
has powerful incentivesto increase demand for the
infrastructure project.



References

Arrow, K., and R.Lind. 1970. “Uncertainty and Public Investment Decisons,” American Economic Review
60, 364-78.

Bacon, R. 1996. “ Compsetitive Contracting for Privately Generated Power,” inPublic Policy for the Private
Sector: Infrastructure. Washington, D.C. World Bank Group.

Chadwick, E. 1859. “ Resultsof Different Principlesof Legidation in Europe,” Journal of the Royal Satisti-
cal Society, SeriesA22, 381-421.

Demsetz, H.1968, “ Why Regulate Utilities,” inJournal of Lawand Economics 11, 55-66.
Dixit, A. 1996. The Making of Economic Policy, Cambridge: MIT Press.

Engd, E.,R. Fischer and A. Gaetovic, 1995. “ ANew Method to Auction Highways,” Working Paper 95/05/
C. Santiago: Department of Industrial Engineering, Univerdty of Chile.

Engd, E.,R. Fischer and A. Galetovic 1996. “Highway Franchisngin Chile” EstudiosPublicos, 60, 5-37.

Engd, E., R Fischer and A. Galetovic. 1997a. “Highway Franchisng: Fitfallsand Opportunities’ American
Economic Review Papers and Proceedings, 87, 68-72.

Engd, E.,R. Fischer and A.Galetovic. 1997b” Infrastructure Franchising and Government Guarantees,” InT.
Irwin et al. (eds.) Managing Government Exposureto Private Infrastructure Projects. Averting
aNew-Syle Debt Crig's, (forthcoming). Washington, D.C.: TheWorld Bank..

Engd,E.,R. FischerandA. Galetovic, “Revenue-Based Auctionsand Highway Franchising.”

Gomez- Ibafiez, J. A., and J. Meyer. 1993. Going Private: Thelnternational Experiencewith Transport
Privatization, Washington, D.C.: TheBrookingsIngtitution.

Jones, Y., H. Zamani and R. Reehal, 1996. “ Financing Models for New Transport Infrastructure,”
Brussds. Directorate-Genera Transport, European Comission.

Klein, M. 1996. “Risk, Taxpayersand the Role of Government in Project Finance,” Policy Research Working
Paper 1668. Washington, D.C.: TheWorld Bank.

Klein, M., 1997. “Reguirementsfor aGlobal Policy on Road Infrastructure,” EstudiosPublicos, 65, 215—
223.

Klein, M., andN. Roger. 1995. “Back to the Future: ThePotentia in InfrastructurePrivatisation.” InR.
O'Brien (ed), Financeand thelnternational Economy: 8. Cambridge: Oxford University Press.

27



Klen,M. andW. Smith. 1994 “Infrastructure Regulation: I1ssuesand Optionsfor East Asia.” Washington,
D.C.: Private Sector Development Corporation, TheWorld Bank.

Laffont, J. J., and J. Tirole. 1993. A Theory of Incentivesin Procurement and Regulation. Cambridge:
MIT Press.

McAffee, P, and J. McMillan. * Auctionsand Bidding.” Journal of Economic Literature, 25, 699-738.
Milgrom, P. 1989. “ Auctionsand Bidding: A Primer” Journal of Economic Perspectives 3, 3-22.

Posner, R. 1972 “TheAppropriate Scopeof Regulationin CableTdevison.” TheBell Journal of Econom-
ics 3, 335-58.

Smith, P 1996. “End of theLinefor theLocal Loop Monopaly: Technology, Competition and Investment in
Telecom Networks.” In Public Policy for the Private Sector: Infrastructure. Washington, D.C.:
World Bank Group.

Thaler, R. 1988. “ Anomalies. TheWinner’s Curse.” Journal of Economic Perspectives2, 191-202.

Tirole, J. 1997. “Comment on the Proposal of Engel, Fischer and Galetovic on Highway Franchising.”
Estudios Publicos, 65, 201-214.

Williamson, O. 1979. “Transaction-Costs Economics. The Governanceof Contractual Rdations.” Journal
of Law and Economics, 22, 233-261.

Williamson, O. 1985. The Economic Ingtitutions of Capitalism. New York: The Free Press.

Wingon, C. 1993. “Economic Derregulation: Daysof Reckoning for Microeconomists.” Journal of Eco-
nomic Literature, 31, 1263-12809.

28



