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1 Introduction

T hearchitectureofpublicdecisionmakingintheworldisbeingdramaticallyalteredthrough

processesof“integration” andof“decentralization.” Somepolicydecisionsarenowtakenat

ahigherlevel(i.e., monetarypolicyinEurope, tradepolicyinpartofSouthA merica), while

othersaretakenbysmallerpoliticalunits“closertothepeople” (i.e., healthandeducation

policies inmanyL atinA mericancountries).

Inasense, bothprocessesarethetwofacesofthesamecoin. W henitisdeemedbene…cial

toprovidepublicgoods (ortomakepolicydecisions) atahigherlevelofaggregation, we

speakaboutintegration. W hen itis consideredthattheprovisionofsomepublicgoods is

betterlocatedatalowerlevelthanthecurrentone, wespeakaboutdecentralization.

T heobjectiveofthis paperistocontributetoagrowingbodyofliterature(loosely, on

“federalism”)analyzingtheseissues, andtoattempttoidentifysomeofthecharacteristicsof

thegoods, policiesorcircumstancesthatcallforprovisionatdi¤erentlevelsinagovernmental

hierarchy.2

Inparticular, wewanttoformalizethetradeo¤s betweensomeadvantagesofcentral-

izeddecisionmaking- namely, theinternalizationofexternalities andeconomies ofscale-

and someofits disadvantages - namelythe“democraticde…cit” ofhavingdecisionmak-

ingfurtherremovedfrom thecitizenry. Tofocusonthis latterpoint, webelievethatitis

necessarytoremovetheassumptionofbenevolentgovernments, andtoutilizeaprincipal

agentframework.3 T herhetoricofcurrentdecentralizatione¤orts(see, forinstance, W orld

Bank19 9 9 ) emphasizesnotions suchasaccountability, proximity, yardstickcompetition, all

ofwhichshould, inourview, becastledinformalagencyset-ups. Itmightbethecasethat,

withlargerandmoredispersedpopulations, itis hardertosolvethefree-riderandcoordi-

2B esleyandCoate(19 9 8) provideanexcellentoverviewofthatliterature, aswellasmakingaparticular

contribution.

3W esharethespiritofQ ianandW eingast(19 9 7 ) whoalsocallforopeningtheblackboxofpolitical

organizations inthestudyoffederalism.
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nationproblemsthatariseincontrolling“theagent”wecallthegovernment. Inthatsense,

decentralization (bringinggovernmentclosertothepeople) mightbeawayofalleviating

politicalcontrolproblems.

A s a…rststep inthis agenda, forthesakeofgeneralityandcomparabilitywithother

areasofapplication, wecastouranalysisinarelativelystandardprincipal-agentframework.

W eanalyzeacaseinwhichtheprincipalisnotasingleindividualbutagroup, apopulation.

T hecoreoftheproblem istheinteractioninsidethis“collectiveprincipal”. Tooursurprise,

the“collectiveprincipal” caseisapieceoftheagencyliteraturewhichisnotfullydeveloped.

W ehaveborrowedthe“commonagency” model(B ernheimandW hinston19 86, G rossman

and H elpman 19 9 4, D ixit, 19 9 6) togive a …rstcuttothe study ofthe problem. O ne

variantofthecommonagencymodel, knownas intrinsiccommonagency is agood…rst

approximationtotheproblemofcontrolofpolicymakersbycitizens. W ediscussthegeneral

classofmultiprincipal-agentmodelsanditsapplicabilitytoourproblem inlatersections.

O urmodelhastwoessentialingredients: anexternalityproblemintheprovisionof(“lo-

cal”) publicgoods (favoringcentralizationasthedesiredinstitutionalarrangement), anda

collectiveactionproblemamong(citizens)principalsincontrollingpoliticalagents(favoring

decentralization). T he…rstcomponenthasbeenastandardfeatureinthediscussionofthe

trade-o¤sbetweencentralizedanddecentralizedprovisionofpublicgoodssince, atleast, the

seminalworkofO ates (19 7 2). Inthatpaper, theexternality/spillovere¤ectwastraded-o¤

againstthecostofcentralizedprovision interms ofa\onesize…ts all” policyofuniform

publicgoodprovision, independentlyoflocalneedsandtastes. O ateś D ecentralizationThe-

oremstatesthatintheabsenceofspillovers(andofcost-savingsfromcentralizedprovision),

decentralization is preferable. T his has tobereadas \preferabletouniform provision.”

B ut, inasettingofperfectinformation, nothingwillpreventabenevolentcentralplanner

toprescribetherightamountsforeachjurisdiction.

L aterworkhasemphasized, hence, thatthecasefordecentralizationhastobedrivenby

politicaleconomyconsiderations. B esleyandCoate(19 9 8), L ockwood(19 9 8)andSeabright
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(19 9 6)presentmodelsinwhichpotentialbene…tsofdecentralizationarederivedthroughen-

dogenouschoicesunderalternativepoliticalaggregationmechanisms. BardhanandM ookher-

jee(19 9 8)analyzealternativemethodsofdelegatingauthority, acentralgovernmenthaslim-

itedabilitytomonitortheperformanceofthebureaucratswhileinadecentralizedsystem

thelocalgovernmentsmaybesubjecttocapturebylocalelites.

M anyofthosepapers, dorequireinterjurisdictionalheterogeneity\alaO ates” inorder

toderivebene…ts ofdecentralization. O neofthefeatures ofourformalization is thatit

does notrequire heterogeneity. In the simplestformulation ofthe heterogeneity issue,

decentralizationcanimprovethee¢ciencyofgovernmentsbecauselocalo¢cialshavebetter

informationtomatchthemixofservicesproducedbythepublicsectorandthepreferences

ofthelocalpopulation (i.e., theyhavethemeans toberesponsive). T heprincipal-agent

avenuethatwepursueemphasizestheincentives ofpoliticianstobetterservetheirpeople.

W ebelievethatourmodelprovidesausefulstep intheprocessofformalizingsomeofthe

keyconceptsbeingdiscussedinthedecentralizationdebatearoundtheglobe.

2 TheM odel4

T hereare M towns. A localpublicgoodhas tobeprovided foreach town. H ence, we

havean M goods economyx= (x1;x2 ;:::;xM ): T hereareN = n1 + n 2 + :::+ n M citizens

(principals)oftype1;2 ;:::M respectively.

W eassumethateachprincipalhaslinearpreferencesaccordingtohistype

ui(x) = bi1¢x1 + bi2 ¢x2 + :::+ biM ¢xM = b 0i¢x

bii¸0 istheutilitythateachprincipaloftypeigetsforaunitofhisownlocalpublicgood

andbij¸0 (i6= j) istheexternalitythathegetsforaunitoflocalpublicgoodintownj.

W ewillconsidertwoalternative“federal” organizations;oneinwhichthereisoneagent

servingthewholepopulation, andanotherinwhichthereisoneagentperlocality. (Inthe

4W efollowtheformulationofthecommonagencymodelofD ixit(19 9 6).
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secondcase, “decentralization,” wedonotallowcontractingbetweencitizens inonelocality

andpolicymakers inanother.

Theproductiontechnologyisgivenbyalevelof“e¤ort” (ti)chosenbytheagentrespon-

sibletoprovidethelocalpublicgoodforeachtownplusanerrorterm("i). T heerrorterms

are independentlyandnormallydistributedwithmean 0 andvariance ¾ 2i. (Inthemore

generalcasetherewillbeavariancematrix  whichmightincludenon-zeroo¤-diagonal

elements.)

x= t + ";

wheret is thevectoroftheagent(s)’e¤orts, t = (t1;t2 ;:::;tn), and"2 R M is thevectorof

errorterms.

A scommonintheprincipal-agentliterature, agentsareriskaverse. W eassumethatthey

haveconstantabsoluteriskaversion, withutilityfunction

ua(w ) = ¡e¡rw ;

wherew isthemonetarymeasureoftheutilityandiscomposedbythepaymentz thatthey

receivefromtheprincipalsminusaquadraticcostofe¤ort1
2 t
0C t where5

C =

2
6666666666664

c1 0 0 ¢¢¢ 0

0 c2 0 ¢¢¢ 0

0 0 c3 ¢¢¢ 0
...

...
... ... ...

0 0 0 0 cM

3
7777777777775

:

H encewhenthereisonlyoneagent, hispayo¤ is

w = z ¡1
2
t0C t = z ¡1

2

MX

j= 1
cjt2j;

5T heassumption ofC beingadiagonalmatrixrules outthepossibilityofhavingexternalities in the

productionside.
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andwhenthereareM agents, theirpayo¤sare

wi= z i¡
1
2
t2ici;

with z =
MP
i= 1

z i.

Principaliexpectedutilityis
MP
j= 1

bijtj¡z i. T he“aggregate”principalreceives, inexpected

value6

MX

j= 1

Ã MX

i= 1
nibij

!
tj¡z :

In the remainderofthis section, we evaluate thewelfare thatis attained undertwo

alternativeinstitutionalarrangements: centralization, whenthewholepopulationhiresone

agenttoprovidethewholevectorofgoods, anddecentralization, wheneachtownhires its

ownagenttoprovidethelocalpublicgood. W edosounderthreedi¤erentcontexts in

termsofobservabilityoftheagentse¤ortandintermsofthenatureofinteractionsamong

principals. Insubsection2.1., e¤ortis observableandveri…able(hencecontractable) and

theprincipals actas uni…edactors – thereis noproblem ofcooperationamongprincipals

incontractingwiththeagent. In subsection 2.2., wemaintaintheassumptionofunited

principals, bute¤ortisnotobservable. Finally, insubsection2.3., e¤ortis notobservable

andprincipalsactinanon-cooperativemanner. The…rsttwocasesserveasbenchmarkfor

thethirdone, theonewefocuson.7

A sitisastandardpracticeinthesemodels, weassumethattheprincipalo¤ersacontract

andtheagentcanacceptorrejectit, implicitlygivingallthebargainingpowertoprincipals.

(T herearesomesubtleties inapplyingthislogictocommonagencycases. W erefertothat

in2.3.) W hene¤ortisnotobservable, theagent, aftersigningthecontract, willdecidethe

levelofe¤ortthathewillo¤er.

6W eareusingthenotationj torefertogoods, anditoreservetoprincipals’type.

7 T hereisafourthcontextwedonotanalyzeexplicitly: thatofcontractablee¤ortandseparateprincipals.

Itis easytoseethatinthatcase, results analogous tocontractablee¤ortwithunitedprincipals exist(see

Bernheim andW hinston, 19 86).
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2.1 O bservableandVeri…ableE¤ort, U nitedPrincipals

Inthiscaseprincipalsandagentscanwritecontractscontingentontheagentsprovidinga

stipulatedlevelofe¤ort.

2.1.1 Centralizedcase

Sincethepaymentis onlyatransferanditwillbeatthelevelthatgives totheagenthis

reservationutility, theprincipal(s)willchoosethelevelofe¤ortthatmaximizes aggregate

surplus,
MX

j= 1

" MX

i= 1
nibijtj¡

1
2
cjt2j

#
(1)

T he…rstorderconditionwithrespecttotj, leadsto

MX

i= 1
nibij= cjtj:

M arginalsocialbene…tisequatedtomarginalsocialcost. Forthiscentralizedcase, asusual

in principal-agentmodels, …rst-bestis achievedwhen e¤ortis contractable. T helevelof

e¤ortis

tC O Uj =
P M

i= 1 nibij
cj

= t¤j

forallj, where C O U stands for(Centralized, O bservable, U nited), and¤stands forthe

sociallyoptimallevel.

W ewillusethis casenotonlytocompareitwiththedecentralizedone, butalsoas a

benchmarktocomparewithotherenvironments. Sincetheaggregatesurplus isaquadratic

functionontjthatachievesamaximumwhentj=
P M

i= 1 nibij
cj

, weknowthatiftj<
P M

i= 1 nibij
cj

;

tjisameasureofwelfare.8

8 T his isclearlyvalidwhentheagents’paymentisriskless, asinthiscase. W hene¤ortisnotobservable,

contractswillbesuchthatagents’willbearsomerisk, andsocialsurpluswillhaveaterm inadditionto

those inequation(1) tocapturethatloss. W ewillshowthattheclaim oftbeingasu¢cientstatisticfor

welfarewillstillbevalidinthatcase.
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2.1.2 D ecentralizedcase

N owwehaveseparateagents. T heirrespectivecostsare 1
2cit

2
i.

Sincethepaymentthattheaggregateprincipalofeachregiongivestohisagentisonly

atransferand itwillbeatthe levelthatgives totheagentthereservation utility, this

aggregateprincipalwillchoosethelevelofe¤ortthatmaximizes theaggregatesurplus of

thelocality.

Typeiprincipalsmaximize
MP
j= 1

nibijtj¡1
2cit

2
iwithrespecttoti;takingtk(k6= i)asgiven,

leadingtonibii= citi, thatisthemarginalsocialcostequalsthemarginalsocialbene…tof

the locality. A lthoughe¤ortis contractabletheresultis notoptimalsinceeachprincipal

doesnottakeintoaccounttheexternalitiesthatitsgoodprovidestotheotherregions. T he

levelofe¤ortinadecentralizedworldis

tDO Ui =
nibii
ci

=
P M

i= 1 nibij
ci

nibiiP M
i= 1 nibij

= t¤i
nibiiP M
i= 1 nibij

:

W ewillhaveunder-provisionofe¤ort.

T herefore, centralization is betterduetothespillovers, which inthis setupwemight

wanttocallconsumptionexternalities. W ithpositiveproductionexternalities (cij< 0 ) the

e¤ectwouldbemagni…ed. Ifweintroducenowaparameter°re‡ectingtheaveragesizeof

spillovers, suchthatui(x) = bii¢xi+ °¢Pj6= ibij¢xj, weseethatthedeparturefrom the

centralizedsolutionis ¢ ti=
°¢
P

j6= injbij
ci

, whichreducestozeroforthecaseofpureprivate

(orpurelocalpublic) goods (°= 0 ), andreaches amaximum forthecaseofpureglobal

publicgoods(°= 1).

2.2 N onO bservableE¤ort, U nitedPrincipals

2.2.1 Centralizedcase

N owprincipalscanmonitorthee¤orts t butonlyimperfectly, i.e., theyobservexbutnot

t. T heagentishiredthroughcontractswithpayments

z = ® 0x+ ¯:
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W efollowD ixit(19 9 6) inrestrictingattentiontolinearrewardschemes, sincetheygonat-

urallywithquadraticpayo¤s (seealsoH olmstromandM ilgrom 19 8 7 and19 9 1). ® isthe

vectorofincentivepaymentsforeachactivity, while¯ isusedtoful…lltheagent’sparticipa-

tionconstraint.

T heagent’scertaintyequivalent(CE) is ® 0t + ¯ ¡ 1
2 r®

0 ® ¡1
2 t
0C t;andtheprincipals

bene…tis
MP
j= 1

Ã
MP
i= 1

nibij¡®j

!
xj¡¯:

T he naturalequilibrium conceptis PerfectBayesian Equilibrium, hencewe startby

solvingforthee¤ortchoices ofthe agent, whichwilllead tohis incentivecompatibility

constraint. T heagent’sproblem is

m ax
t

MX

j= 1
®jtj¡

r
2

MX

j= 1
® 2j¾

2
j¡

1
2

MX

j= 1
cjt2j+ ¯

whichleadsto

tj=
®j
cj

forallj.

T heexpectedsocialsurplus isthen

MX

j= 1

2
4
Ã MX

i= 1
nibij

!
®j
cj
¡r
2
® 2j¾

2
j¡

1
2
cj

Ã
®j
cj

! 2 3
5 (2)

T heprincipalmaximizes (2)withrespectto® leadingto® C N U
j =

MP
i= 1

nibij

(1+cjr¾ 2j)
, whichimplies

tC N U
j =

MP
i= 1

nibij

cj
1³

1 + rcj¾ 2j
´ = t¤j

1³
1 + rcj¾ 2j

´

T he levelofe¤ortis lowerthantheoptimalwheneverthecoe¢cientofabsoluterisk

aversion(r) ispositive. T hisisthe“traditional” principalagentproblem, withitsassociated

tradeo¤ betweenincentivesandrisksharing.

N otethattheexpectedsocialsurplus isquadraticin®j;then®jisameasureofwelfare

when®j< ® C N U
j , andsoistjsinceitis increasingin®j;whentj< tC N U

j . H ence, as inthe

casewhene¤ortwascontractable, tisameasureofwelfare.
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2.2.2 D ecentralizedcase

T heproblemoftheagents, anditssolution, isthesameastheoneofthecentralizedcase.

Typeiprincipalsmaximize
MX

j= 1
nibij

®j
cj
¡r
2
® 2i¾

2
i¡

1
2
ci

µ®i
ci

¶2

withrespectto®itaking®k (k6= i)asgiven, obtaining®DN U
i = nibii

(1+cir¾ 2i)
, whichimplies

tDN U
i =

P M
i= 1 nibij
ci

nibiiP M
i= 1 nibij

1
(1 + cir¾ 2i)

= t¤i
nibiiP M
i= 1 nibij

1
(1 + cir¾ 2i)

(3)

T hee¤ortexertedbytheagentis, again, lowerforthis casethan forthecentralized

economy, exceptwhenconsumptionexternalitiesarezero. A s itcanbeseeninequation(3),

inthiscasetherearetwosourcesoftheunderprovisionofe¤ort, theexternalities (nibii<
MP
i= 1

nibij) thattheprincipalsdonottakeintoaccount, andthelowpowerincentivescheme

thatisgiventotheagentsinordertominimizetheirexposuretorisk.

N otethatinthetwocasesconsideredsofar, centralizationispreferable. T hatisbecause

wehaven’tbroughtintoplayyetthepotentialdisadvantageofcentralization, intermsofa

harderagencyproblemduetothelargernumberofprincipals. Tothatweturnnow.

2.3 N onobservableE¤ort, SeparatePrincipals

T his is agoodpointtopauseandtopinpointwhichistheexactexercisetobeperformed,

its antecedents in thetheoreticalliterature, and its relevancefortheapplied problem at

hand. W earestudyingsituations inwhichtherearemultipleprincipals (citizens, inthe

speci…capplication). T he interactions amongprincipals in theirrelation totheagent/s

mightoperateatdi¤erentstagesofafullblownprincipalagentinteraction. Inthispaper,

wefollowtheprecedentofBernheimandW hinston(19 86), G rossmanandH elpman(19 9 4),

D ixit(19 9 6), D ixit, G rossmanandH elpman(19 9 7 ) andStole(19 9 7 )9 intheirfocusonthe

9 O urmodelisclosertothe…rstthree(itisliterallyanextensionofD ixit19 96) infocusingonthemoral

hazardcasewithnoncontractiblee¤ort. D ixitetal(19 9 7 ) treatthecaseinwhiche¤ortiscontractible(with

general, asopposedtoquasi-linear, preferences). Stole(19 9 7 ) focusesonanadverseselectioncase.
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contractingstageofthecontrolproblem. O therstagesofcontrol, suchasmonitoringor, per-

haps, enforcementcanbealsosubjecttothecollectiveactionproblemsincontrolwhichseem

tounderlietheconventionalwisdom of“smallis beautiful” intheapplieddecentralization

literature.

T hesepapershavechristenedtheproblemtheyanalyzeasthe“commonagency” frame-

work. Inanutshell, thegamesbeinganalyzedconsistof:

1) A …rststage, inwhicheachprincipalo¤ersapaymentscheme(acontract)totheagent

2) A secondstageinwhichtheagentdecideswhethertoacceptthecontract/s

3) A …nalstageinwhichtheagent(if, instage2, hedecidedtoparticipate)decidesupon

hislevel/sofe¤ort.

A llofthepapersmaintaintheassumptionthattheprincipal/smaketake-it-or-leave-it

o¤erstotheagent. Interestingly, inthismultiprincipalsetup itisnotsoobviousthatthis

impliesthatallthesurplusoftherelationshipsgoestotheprincipal/s.10 Itturnsoutthat

thesecondstage, notalwaysmadeexplicitinthepreviouspapers, mightalsoimpingeupon

the“bargaining” outcome.

W ecanimaginetwomodellingchoicesatthatpoint: eithertheagentisforcedtochoose

betweenacceptingorrejectingthefullsetofcontracts o¤ered, orhecanchoosewhether

toacceptorrejecteachparticularcontract(which is equivalenttoselectinganysubsetof

contracts). Stole (19 9 7 ) refers tothe …rstcaseas intrinsiccommon agency andtothe

secondasdelegatedcommonagency.11 A nexampleofintrinsiccommonagencywouldbe

10 A s amatteroffact, D ixitetal(19 9 7 ) show, foraparticularcase, thatallthesurpluswillgotothe

agentaslongasthereismorethanoneprincipal.

11W ewillfollowhis de…nition since itis clearand itis exhaustive, even though wethink itis nota

completelysatisfyingterminology. Stole(19 9 7 ) claims tobefollowingtheterminologyofB ernheim and

W hinston(19 86), butwedoń tthinkthatiscorrect. Inde…ningthesetwocategoriesB W refertowhether

theprincipal/schoose(s)todelegatesomedecisionstoanagent, delegatedagency, versuscasesinwhichthe

agentisnaturallyendowedwiththerighttomakesomedecisionswhicha¤ectthewelfareoftheprincipal/s,

intrinsicagency. N oticethat, unlike Stole’s theirde…nition applies even tobilateralagency situations.

Stolecalls intrinsiccommonagency(agoodname) cases inwhichtheagentdoes nothavetheoptionto
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regulationbymultipleauthorities: theregulated…rm canchoosebetweenabidingtoall

ofthosepaymentfunctionsorexitingthemarketaltogether.. A nexampleof“delegated”

common agencywouldbeasalesmanwhodecides whoseproducts tocarry. A llofthe

mentionedpapers havemodelledtheintrinsiccommonagencycase, andsodowebecause

webelieveitis theonethatcomes closertocapturingtheproblem ofpoliticalcontrolwe

wanttostudy.

Comingtothemodellingdetails, weconsiderourtwostandardcases. Inthecentralized

case, eachoftheN totalprincipalswillo¤eracontracttotheonlyagentwhichmightbea

functionoftherealizedlevelofoutputinalltheactivities, asinthepreviousliterature. Ina

N ashequilibrium, eachprincipalo¤ershiscontract, takingalltheotherprincipal’scontracts

asgiven.

Inthedecentralized caseeachprincipalin town iis allowedtoo¤eracontracttothe

agentofthattownbutnottoagentsfromothertowns. W ithineachtown, eachprincipal

o¤ershiscontract, takingalltheotherprincipal’scontractsasgiven. O newayofthinking

aboutourexercisewouldbetoimaginethatinthecentralizedcasetherearestillM agents,

butthat“cross-contracts” areallowedandthatthoseM agentsareunited.

2.3.1 Centralizedcase

InthiscaseeachoftheN =
P M

i= 1 ni principalscancontractwiththeoneagent.Principals

canmonitore¤orts t onlyimperfectly. T heagentishiredthroughindividualcontractswith

eachprincipallandpaymentz l = ® l0x+ ¯ l;where® l = (® l1;® l2 ;:::;® lM ):Eachprincipalwill

o¤eracontract, takingasgiventhecontractso¤eredbytheotherprincipals. L et®j=
P

l® lj
and¯ =

P
l¯ l: T heagent’sCEis® 0t + ¯ ¡ r

2 ®
0 ® ¡1

2 t
0C t:

selectasubsetofprincipalsanddelegatedcommonagency(abadname)casesinwhichtheagentcanselect

principals.
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A tthestageofchoosinge¤ort, theagentmaximizes

m ax
t

MX

j= 1
®jtj¡

r
2

MX

j= 1
® 2j¾

2
j¡

1
2

MX

j= 1
cjt2j+ ¯

whichleadstotj= ®j
cj
:

L etAl
j=

P
k6= l

®kj= ®j¡® lj;andB l =
P
k6= l

¯k = ¯ ¡¯ l: Ifonlyprincipalldoesnotsigna

contractwiththeagentregardingactivityj, thelatterbeststrategyoverjwillbetj=
Alj
cj,

andhiscertaintyequivalent(CE)willbe

MX

j= 1

2
64

³
Al
j
2́

cj
¡r
2

³
Al
j
2́
¾ 2j¡

1
2

³
Al
j
2́

cj

3
75 + B l =

MX

j= 1

³
Al
j
2́
"
1
2cj

¡r
2
¾ 2j

#
+ B l

whereas ifthisadditionalcontractis signed, e¤ortwillbetj= ®j
cj
, andtheagent́sCEwill

be
KX

j= 1

³
Al
j+ ® lj

2́
"
1
2cj

¡r
2
¾ 2j

#
+ B l+ ¯ l:

T hemarginalgains insigningthecontractare
MX

j= 1

µ³
® lj

2́
+ 2Al

j®
l
j

¶Ã
1
2cj

¡r
2
¾ 2j

!
+ ¯ l: (4)

Principall0s expectedutilityifhedoes notsignthecontractis
MP
j= 1

bij
Alj
cj

(whereiis the

townwherecitizenllives), whereasifhesignsthecontractitwillbe
MP
j= 1

³
bij¡® lj

´Alj+ ®
l
j

cj
¡¯ l,

andthemarginalgainsare
MX

j= 1

"
bij
® lj
cj
¡® lj

Al
j+ ® lj
cj

¡¯ l
#
: (5)

From (4)and(5), thetotalbilateralsurplus isthen
MX

j= 1

"
bij
® lj
cj
¡® lj

Al
j+ ® lj
cj

+
µ³
® lj

2́
+ 2Al

j®
l
j

¶Ã
1
2cj

¡r
2
¾ 2j

! #
: (6)

M aximizing(6)withrespectto® ljleadsto

0 =
bij
cj
¡Al

j+ 2 ® lj
cj

+
³
® lj+ Al

j

´Ã
1
cj
¡r¾ 2j

!
=

= bij¡® lj¡
³
® lj+ Al

j

´
cjr¾ 2j:
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A ftersolvingfor® ljweget® lj
³
1 + rcj¾ 2j

´
= bij¡Al

jrcj¾ 2j. R ecallingthatAl
j= ®j¡® ljwe

obtain® lj= bij¡®jrcj¾ 2j. A ddingoveralltheprincipalsweobtain

®j=
MX

i= 1
® lj=

MX

i= 1
nibij¡N ®jrcj¾ 2j:

T herefore, forthiscasewehave

® C N S
j =

MP
i= 1

nibij

1 + N rcj¾ 2j
:

T hisgivesalevelofe¤ort

tC N S
j =

MP
i= 1

nibij

cj
1

1 + rcj¾ 2j

1 + rcj¾ 2j
1 + N rcj¾ 2j

= t¤j
1

1 + rcj¾ 2j

1 + rcj¾ 2j
1 + N rcj¾ 2j

; (7 )

whichis smallerthaninthecaseofunitedprincipals. T he…rstterm intherighthandside

of(7 ) istheoptimalvalueoftjbutthisismultipliedby 1
1+ rcj¾ 2j

the“risksharing” e¤ectand

by 1+ rcj¾ 2j
1+ N rcj¾ 2j

the“collectiveprincipal” e¤ect.

2.3.2 D ecentralizedcase

Inthiscasewehavethatineachtowni, theniprincipalswillbeo¤eringcontractstothe

localagent, butnottoagents inotherlocalities. T hemarginalgainforagentiinsigninga

contractwithprincipallofhistownis
µ³
® li

2́
+ 2Al

i® li
¶³

1
2ci
¡ r

2 ¾
2
i

´
+ ¯ l.

Principall0s expectedutilityifhedoes notsignthecontractis
MP
j= 1

bij
Alj
cj
, whereas ifhe

signsthecontractitwillbe
MP
j= 1

bij
Alj+ ®

l
j

cj
¡® li

Ali+ ®
l
i

ci
¡¯ l. T hetotalbilateralsurplus isthen

MX

j= 1
bij
Al
j+ ® lj
cj

¡® li
Al
i+ ® li
ci

+
µ³
® li

2́
+ 2Al

i®
l
i

¶µ 1
2ci
¡r
2
¾ 2i

¶
: (8)

M aximizing(8)withrespectto® lileadsto

0 = bii¡® li¡
³
® li+ Al

i

´
rci¾ 2i:
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A ftersolvingfor® liweobtain® li(1 + rci¾ 2i) = bii¡Al
irci¾ 2i. R ecallingthatAl

i= ®i¡® lithis
leads to® li = bii¡®irci¾ 2i. A ddingoveralltheprincipals thatcancontractagenti, i.e.,

overcitizensoftowni, weobtain®i= nibii¡ni®irci¾ 2i. T herefore, forthiscasewehave

®DN S
i =

nibii
1 + nirci¾ 2i

T hisgivesalevelofe¤ort

tDN S
i =

MP
i= 1

nibij

ci
nibii

MP
i= 1

nibij

1
1 + rcj¾ 2j

1 + rcj¾ 2j
1 + nirci¾ 2i

= t¤i
nibii

MP
i= 1

nibij

1
1 + rcj¾ 2j

1 + rcj¾ 2j
1 + nirci¾ 2i

(9 )

Inthiscasewehavethreee¤ects thatreducethelevelofe¤ort, 1) theexternalities, 2)

therisksharinge¤ectand3)thecollectiveprincipalproblem.

2.3.3 Comparingcentralizationanddecentralization

Comparing(9 ) with (7 ) we seethatalthoughwith centralization there is noproblem of

externalities, thistimeitisnotclearwhenthelevelofe¤ort(andhencewelfare) ishigher.

T his is because the agency problem is strongerin the centralized case. T he largerthe

populationofprincipals, thedeepertheproblemoflackofcoordinationincontractingwith

agents. D ecentralizationwillbepreferabletocentralizationwhenevertheexternalitye¤ect

isless importantthanthedi¤erencesofthecoordinatione¤ect.

nibii
MP
i= 1

nibij

1 + rcj¾ 2j
1 + nirci¾ 2i

>
1 + rcj¾ 2j
1 + N rcj¾ 2j

() nibii
MP
i= 1

nibij
>
1 + nirci¾ 2i
1 + N rcj¾ 2j

(10)

Tosimplifythecomparisons, weassumefromnowonasymmetriccaseinwhichbjj= b

andbij= °b, with°2 [0 ;1]. Inthiscase(10) becomes

nib
nib+ (N ¡ni)°b

=
ni

ni+ (N ¡ni)°
>
1 + nirci¾ 2i
1 + N rcj¾ 2j

:

Itiseasytoseethat:
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W hen°= 0 (noexternalities), decentralizationisthepreferredinstitutional

arrangement;andwhen°= 1 (purepublicgoods), centralizationisthepreferred

institutionalarrangement.

M oregenerally, sinceweknowthat @tDN Si
@° = 0 and @tC N Si

@° = (N ¡ni) b
(1+ N rcj¾ 2j)cj

> 0 ,

therewillbeacut-o¤ point(°j)suchthatwhen°> °jcentralizationispreferableandwhen

°< °j, decentralizationispreferable..

To…nd°j;wehavetomaketDN S
i = tC N S

i . T his implies

nirci¾ 2i
1 + nirci¾ 2i

= °j:

L etting

±j= njrC ¾ 2j

wehave

±j
1 + ±j

= °j

which implies thatforeach ±there is acritical°abovewhich thecentralized solution is

better, asshowninFigure1. ± isameasureofthecontrolproblems, whichareincreasingin

thevarianceofthewedgebetweene¤ortandoutcomes¾ 2j, inthecon‡ictofinterestbetween

theprincipalsandtheagent(thecostcj) andinthenumberofprincipals.

N oticethatourresultthattherearecasesinwhichdecentralizationispreferableobtains

eveninthecaseinwhichthereishomogeneityofpreferencesacrosstowns.

Sinceweareassumingthat°is independentoftheregion, butthe±jcandi¤er, itcould

bethecasethatsomegoods arebetterprovidedbyacentralizedagentwhileothers bya

decentralizedone.

2.3.4 A lternative(intermediate) federalarrangements: R egions

T hemodelhascomparedtwosituations: oneofcompletecentralizationwithoneofcomplete

decentralization;butperhapstheoptimalinstitutionaltechnologyisanintermediateone, call

itregionalization. W ewillseetheresultwhentheeconomiesaresymmetricandasymmetric.
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Inasymmetricworld(bjj= b; bij= °b, with°2 [0 ;1]andni= n 8i) wecancompute

thelevelofe¤ortas afunctionofthequantityoftowns h 2 [1;M ] thatbelongtoeach

region. (h = 1wouldstandforthecaseofcompletedecentralizationandh = M forthecase

ofcompletecentralization). From (7 ),

tj(h) =

hP
i= 1

nbij

cj(1 + h nrcj¾ 2j)
=
nb+ n(h ¡1)°b
cj(1 + h nrcj¾ 2j)

:

Itiseasytoverifythatthesignofd tj(h)
d h is independentofh .12 T herefore, thereisalways

acornersolution;whenthederivative is positive, centralization (h = K ) is optimal, and

whenitisnegative, decentralization(h = 1) isoptimal.

T heresultabovedepends cruciallyonthesymmetryassumption. W eprovidenowan

exampleofan“asymmetric” countrywheretheoptimalinstitutionaltechnologyis neither

completecentralizationnorcompletedecentralization.

Imaginetherearefourtowns i= f1;2 ;3;4g, withexternalitiesasfollows. T hecommodity

oftowns 1 and2 areenjoyedequallybythecitizensoftowns 1 and2 (b11 = b2 1;b2 2 = b12 )

andthesamehappenswiththecommodities oftowns 3and4 and its respectivecitizens

(b33 = b4 3;b4 4 = b34 ); whileneitherthecommoditiesoftowns1 or2 provideanyexternality

tothecitizensoftowns3and4(b13 = b14 = b2 3 = b2 4 = 0 ), northecommoditiesoftowns3

or4tothecitizensoftowns1 and2 (b31 = b4 1 = b32 = b4 2 = 0 ):U singthefactsthatwhen

therearenoexternalities, decentralization is thepreferred institutionalarrangement;and

whenthere is purepublicgoods, centralization is thepreferred institutionalarrangement,

itis easytoseethattheoptimalinstitutionaltechnologyis havingtworegionsf1;2 g and

f3;4 g:

12 A tlthoughhisadiscretevariable, hencethederivativeisnotde…ned, wewilloverlookthisaspectsince

whenthesignofthe“derivative” oftj(h)is independentofthelevelofhsois thesignofthevalueofany

discretedi¤erence, whichguaranteesourresult.
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3 A R ecap: O nM odellingD ecentralization

I

W ethinkthatourmodelprovidesausefulstep intheprocessofformalizingsomeofthe

keyconceptsbeingdiscussedinthedecentralizationdebatearoundtheglobe. W eprovide

belowalistingofsomeoftheusualclaims beingheardinfavorofthedecentralizationof

politicalpowerandpublicservices(see, forinstanceW orldBank, 19 9 9 ), andtrytointerpret

thoseclaims in more formallanguage. The \catch-all” expression behindmostofthose

claimsisthenotionofaccountability.

T he…rstchannelthroughwhichsmallerjurisdictions seem toimprovepoliticalcontrol

is thestandardO lsonianrelationship betweengroup sizeandfree-ridinginthevoluntary

provisionofapublicgood. T hebene…tsofdoingindependentcontrolarenotonlydiluted

bythelargenumberofpeoplesharingthereturnsbutalsobythesmallprobabilityofaltering

the…naloutput.13 T heapplicationofthatlogictothepublicgoodofpoliticalcontrolis

what, inaparticularway, wehavemodelledhere. L ateronwediscussthegeneralityofthis

result.

T hesecondoft-mentionedchanneliswhatwemightcall\theproximitye¤ect.” N amely,

localo¢cialscanbeheldaccountablebecausetheyarecloser(O strom, SchroederandW ynne,

19 9 3). W einterpretthise¤ectasderivingfromthefactthatcitizensandpoliticiansinsmall

communities dointeractrepeatedly inmultiplesettings, hencegivingtheprincipals (citi-

zens)additionalinstrumentstopunishmisbehaviorinrelatedgames - forinstance, socially

ostracizingabadgovernor. (W ewillarguelaterthatthis proximitymightalsoempower

localo¢cialstoabusecitizens).14

13Putterman(19 9 3a,b)usesthislogictostudytheproblemofpublicownership.

14N oticethatthissortofproximityargumentmightalsoprovideamicrofoundationfortheassociationof

smallernumbersofpeoplewithlargerprovisionofthepublicgoodofcontrol(inthatcase, theemphasiswill

beonthehorizontalrelationamongprincipalswhileinthetextweemphasizetherelationofeachprincipal

totheagent). Itisworthremindingthattherearesomecon‡icts betweenthesetwodimensions since, as
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A third channelis thatofyardstickcompetition. G iven the standard assumption of

unobservablee¤ort, citizens havetoinferthegovernoŕs behaviorfrom outcomes. Ifthe

shocksthatcreatethewedgebetweene¤ortandoutcomesarecorrelatedacrossjurisdictions,

citizensmightconditiontheirpayments alsoonoutcomes intheotherjurisdictions (as in

B esleyandCase19 9 5). W econjecturethatsuchextensionofourmodelmightgeneratean

increaseinthedesirabilityofdecentralization.

A notherchannelmightoperatethroughtheexperimentation/learningpossibilitiesofhav-

ingmultiplejurisdictions. T hisargumentissomewhattiedtosomeoftheprevious(orother

political-economy)channels, sinceinprincipleacentralizedgovernmentcanalsoexperiment

overtheterritory.15;16

II

Focusingnowon the channelwhichwehave chosen toemphasize, the …rstone, the

sizee¤ect, severalcaveatsareinorder. First, theintuitionthat\largergroupswillprovide

smalleramountsofapublicgood” isnotauniversalresultneithertheoretically(forinstance,

Chamberlin19 7 4), norempirically(IsaacandW alker19 88).

T hisleadstoasecondpoint: aggregationtechnologies (i.e., thewayinwhichindividual

contributions map intoaggregate and individualbene…ts) domatter, and the incentives

resultingfrom di¤erentinstitutionalsettings varyaccordingtothenatureofthe(public)

goodinquestion. (See, forinstance, therecentpaperbyA rceandSandler19 9 9 ).

higlightedbyourmodel, eachprincipalmighthavetheincentiveofo¤eringa“private” contract.

15R egardingthelasttwochannels, onemightwonderwhydotheyapplytoregionswithinacountryand

notacrosscountries. Presumablythis isduetothepresenceofbettercontrolvariables(intheeconometric

sense) thatallowobserverstoobtainbetterinformationbymakingintra-countycomparisons.

16Tothepreviousfourargumentsonemightadd, anditis indeeddone(W orldB ank, 19 9 9 ) thestandard

T iebout(19 56)argumentthatwhenthepopulationismobileandcitizenscan“votewiththeirfeet”, decen-

tralizationmayalsoresultin localgovernments competingwitheachothertobettersatisfythewishes of

citizens. A s Seabright(19 9 6) forcefullyargues, thereareconceptualproblems inextrapolatingtheT iebout

resultstothecentralization/decentralizationdiscussion.
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M orespeci…cally, ofawidespaceofpossibleaggregationtechnologies, some(butnotall)

ofthemwillbeapplicabletothespeci…cproblemofprincipalscontrollingagents. T hereare

inturn, severalpossible\technologies” forsuchcontrol. T heparticularonewehavechosen,

isthecommon-agencymodelofBernheimandW hinston(19 86)andD ixit(19 9 6).

Even though the common-agency (ormultiprincipal) modelis a standardone in the

literatureanddidallowustoobtainsomeinsights intothecentralization-decentralization

question, itisnotthemostnaturalframeworktothinkaboutpoliticalcontrol. T hearchetyp-

icalpoliticalcontroltechnology, voting, is farmorerestrictivethanthesetofcontractswe

haveallowedhere. Inparticular, theagenttheresignsacontractwiththewholepopulation,

while inoursetup, itdoes sowitheachcitizen.17 O ne intriguingpossibilitywouldbeto

explorewhetheran“optimal” constitutionalrestrictiononthesetofcontractsthatcitizens

cano¤ertopoliticianscanleadfrom thespaceofcontractswemodelheretotheonesob-

servedinreality. A nextstepinouragendawillbetoembedthedecentralizationdiscussion

inmoreexplicitpoliticalcontroltechnologies, andtorelatethattothis presumablymore

generalframework.

Itisclearthat, ontopoftheverticalcontrolmechanismof(retrospective)voting, thereare

alsoconstitutionalarrangementssuchasdivisionofpowersthatmightalsoleadtoincreased

governmentaccountability(Persson, R olandandTabellini 19 9 7 ). T his opens up thedoor

tothemodellingofmultiprincipal-multiagentsituations, which characterize realpolitics,

andtotheneedoflookingintosomeofthedetailsofmorecomplexgovernancestructures,

includingthepossibilityofmultiplelayersofgovernmentoperatingsimultaneously, unlikein

ourmodel. T hesimultaneouspresenceofvariouslevelsofgovernmentalsorequiresdealing

withmultiplicityofpublicgoods(ortasks), somethingthatwehavenotdonehere, butcan

inprinciplebehandledwithinthecommonagencyframework(as inD ixit’s19 9 6multitask-

multiprincipalmodel).

17 Barro (19 7 3) and Ferejohn (19 86) are the classics in the economicmodelingofprincipal-agentcon-

trolthrough voting. Seabright(19 9 6) takes someelements ofFerejohn’s modelintothedecentralization

discussion.
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Finally, itisworthpointingoutthatthereareotherinstrumentsthroughwhichcitizens

(orgroupsofcitizens)canpunishorrewardgovernmento¢cials, suchaslobbying, campaign

contributions, picketing, striking, violence, andotherpoliticaltechnologies. M ostofthese

technologies seem tobeasymmetricallydistributedacross citizens, aforcethatmightbe

behindthe \agencyrents” wemodelin asimplisticwayhere– lowe¤ortmightberead

as policies thatfavorspeci…cin‡uentialgroups ratherthanthegeneralpopulation. T hose

additionalcontroltechnologiesmayalsobedi¤erentiallyavailableinlargeversussmallcom-

munities.

III

T hisleadstoanotherpointwewanttoraiseinthissection: thedrawbacksofdecentral-

ization(W orldBank19 9 9 ). W ecanorganizethesedrawbacks intothosethatcanbequite

directlyrelatedtoprincipal-agentproblemsandthosethatcannot. W ebeginwiththelatter

ones.

T hemostcommon caveatthatenthusiasts ofdecentralization have in thedeveloping

worldisthefactthatmanysubnationalgovernmentsseemto\lackthetechnicalcapacities”

necessarytoundertakemanyofthedecentralizedduties. Furthermore, thosecapacitiesseem

tobeunevenlydistributedacrosssub-nationalunits, generatingthepossibilityofadynamic

e¤ectofincreasinginequality(imagineforinstancethedynamice¤ectofdi¤erentialqualities

ofpubliceducation).18

18 T hepointseems tobearealisticone, butwehavesometroubleconceptualizingittheoretically. The

totalpoolofhumancapitalis, inprinciple, independentofthepoliticalorganizationofthecountry. W hy

is itthecasethatany“capacity” availableinthecentralizedcasecannotbereplicatedinthedecentralized

case?T heanswermayrelatetoeconomiesofscale, agglomerationexternalities, thefactthatsmartpeople

donotwanttoliveawayofthelargesturbancenters whichhavethebetteramenities, etc. Itmightbe

alsoatransitionale¤ectduetolackofpreviousexperience, oritmightrelatetomorefundamentalpolitical

economyorinstitutionalissues thatdonotgivelocalgovernments theincentives oropportunities tobuild

thosecapacities. T his isaquestionworthpursuing.
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Comingtoprincipal-agentrelatedproblems, therearetworelatedcaveatsaboutdecen-

tralizationinthedevelopingworld: theriskof\capture” bylocalelites, andtheM adisonian

problemofreversecontrol. SomeofourcolleaguesinPoliticalSciencewereprettyappalled

whentheysawusapplyingaprincipal(citizen) - agent(governor)frameworktothinkabout

thepossiblee¤ectsofdecentralizationin, say, L atinA merica. T heirconcernsmightbetrans-

latedasaversionofM adison’sD ilemma(KiewietandM cCubbins, 19 9 1). T hisisageneral

problem inallagencyrelations: theresources andauthorityturnedovertotheagentfor

thepurposeoffurtheringtheinterestsoftheprincipalscanbeturnedagainsttheprincipals.

T hatgeneralagencyproblem is ofparticularimportancewhen, as inourcase, theagents

involvedarethoseinapositionofpower.

O nemightspeculatethatsomeofthose“reverse” controlinstruments mightbemore

pervasiveinsmallercommunities, perhapsduetoreducedpoliticalcompetitionwithinthe

locality (thedownsideoftheyardstickstory) ifthere is a…xednationalpoolofpolitical

contestants. T heincreasedcontrolofpoliticiansovercitizensmightalsobethedownsideof

theproximitystory. Itseemspromisingtoattempttoformalizesomeoftheseissueswithin

aprincipal-agentframework.19

4 Concludingremarks

W eanalyzetheadvantagesanddisadvantagesofcentralizationinamodelwithhomogeneous

people. W e…ndthatwhentherearecoordinationproblems amongcitizens incontrolling

thegovernment, decentralizedpoliticalstructurescouldbeoptimal.

W ehavefocusedonthee¢ciencyaspectsoftheproblem. Someofthesolutionsfound

areconsistentwithmanydi¤erentdistributions, thedistributiveaspects jointlywith the

politicalarrangementswilldeterminewhetherthee¢cientorganizationwillbereachedor

not, itisnothardtoimaginesituationswheree¢cientoutcomesaredominatedpolitically

19 Perhapsonewayofgettingatthatproblemmightbebychangingthestandardassumptionabooutthe

bargainingtechnologyinprincipal-agentmodels.
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bysuboptimalones.

A salreadymentioned, thecommonagencyframeworkdoesnotfullycapturetheproblem

ofpoliticalcontrolbycitizens. T heframeworkassumes thateachcitizensigns acontract

withtheagent, while in reality someofthese“contracts” aresignedcollectivelythrough

theaggregationofsomeactions ofprincipals suchas voting. (M oreoverinmanycases it

is prohibitedthatamemberofthepopulation signs acontractwiththeagenttoacton

his behalf.) T his reinforces theclaim oftheneedofstudyabroaderclass of“collective”

principalproblem.

Eventhoughthe“generic”agencymodelwehavechosenhaslimitationstostudypolitical

applications (as thoselistedabove), ithas theadvantageofallowingustolinkwithother

areas ofapplication. Forinstance, ourresults couldbeofsomeuse in thetheoryofthe

…rm: forinstancethecoordinationnecessaryforagencycontrolwillin‡uencetheoptimal

ownership structureof…rms, theoptimalsizeandcon…gurationofthe…rmsandtherefore

mighta¤ectmarketstructures.20

Finally, wehavenotyetfullyexploitedtheframeworkinordertoanswerthefundamen-

talquestionofexactlywhatgoods, underwhatcircumstanceswillbeprovidedbydi¤erent

levelsofgovernment. W ecangivesomepartialanswersbyvaryingsomeoftheparameters

(suchasbij) inourmodel, buttherearetypesofpublicgoodsnotcapturedbyourproduc-

tion/consumptiontechnology. Furthermore, wealsoneedtolookatamulti-goodeconomy.

Severalofthesesteps canbetakenfrom theframeworkweusedhere, andconstitutethe

nextsteps intheagenda.

20O urproblem is similartotheproblem ofcontrollingthemanagers ofa…rm withdisperseownership.

SchleiferandV ishny(19 86) proposehavingonebigshareholderwithverystrongincentives tocontrolthe

agentasasolutiontothatproblem. Itseemshardtoapplysuchasolutiontoourmulti-layergovernment

case;wecannotgivetoacitizenneithertheincentivesnortherighttomakehimbehaveasabigshareholder.
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