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T heardiitecture ofpublicdsasiarmakingin thewarld is bangdnanged through proassses
of “eaconamic integratiat’’ and of “decaralizatia’’. Sane paicy daasas ae nowv &ken
ata hider bl (i.e, maetaxy pdicy in Eurgpe tracke policy in partofSauth A mera),
whi k others are teken by smalller pditical unis “dloser 1o the pepE’ (i.e, health ad ed
ucatiaon padlides in many L atin A mencan coutnes). W e proade a bullding blodk for the
study of sudh processsess @nphesizing the ttace @ betneen the adhvartegss of aatralized
dedsian making (intemalization ofextermaliics) and those ofFdecatralized dedasian making
(inareesed prindpal agent catrdl by the dtizas). W e dosowrthin the artext ofa dess
off prinadpal agetmadel knonn és aamman aganoy.
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1 Intraductian

T he aditecture ofpublicdsasian makingin thewarld is bang dramatically altered thrauch
procsses of‘integratiat’” and of ‘decantrallzatian.” Sane policy dedsias are noviaken at
ahiger kel (i.e, maetary paicy in Eurgpe tradke policy in partofSauthA mer@), wnle
others are takan by smallerpolitical units “cdoser o the pepE’ (i.e, health and educatian
poldes in many L atinA mencan cautriss).

Inasase both pracessss are the thofoss ofthesameaan. W henitis deamed bere..aal
10 provide public goocks (ar o make pdicy dadsias) ata higher el of acpgrecation, we
soesk abautintegatian. W hen itis casidarad that the provisian of same public goadks is
better Ibcated ata oner b el then the anmantae we spesk ebaut decantralizatian.

T he dojectine OF this paperis 1O aatribute O a groning bady of erature (loosely an
“fceralam”) analyang these issues, and toatienptioidaTtify saone ofthe daraderistics oF
tegoods pdides ardramstancss thatallfaprossan atdic erantibeek inagoemrmeantal
hierardy?

In partaubar; we vant 1o famalize the ttack a's betnean same achantagss of antral
ized deasion making- namely the intermalizatian of exiermalities and ecoanies of scake -
and sane of its dsachantegss - namely the “damoaatic de.adt® of haing dsdasian mak
ing further emoed fron the dtizawy. To foas an this Etler pant, we belleve that itis
necssary 1O rEmoe the assumptian of berevalat goarmmatts, ad 1o utilize a prndpal
agatfiamenori<® T he rhetoric of aunent decantralization e arts (seg Trinstance W arld
Bak1999) enphesizes notias sudh as acountala iy, prodmity, yardstid< ampettian, all
ohnnidh shaud in aunview be cestied in fTomal agenoy seeups.  Itmidtbe the Gese that;
with lrger and mare dispersed papultias itis harder 1o sole the fiee rider and coadi-

2B eskby and Caate (1998) provice an exelntoenienvof that Heraturg as well ss making a partiaular
3 e share the spirrt of Q ian and W @ngestt (199 7) wWho alko call or qpening the bladk box of political

agmizatias in the study ofFfederalism.



nation pradblems thatarise in caatoling “the acae’ e Gl the govermmant. In thatsanse
decatralizatian (bringing govermmant doser 1o the pepk) migitbe a way of allevating
political cotrdl prdblams.

A sa.rststep in this agpdg Tor the sake of gaerality and aamparabi ity with other
arees ofgpplicatiaon we Gstauranabysis in a relatively standard prindpall acaitframenork
W eanalyze acee invnidh the prindpal is notasingke individual butagaup, apgubltiaon.
T he aae ofthe prdolem is the interactian insice this “cdlliective prindpal’. T oaursuprise
e “adiectinve prindpal’ e is apiece ofthe aganoy erature whidh is notiullly develped.
W e hae baroned the “comman aganoy” madel B embham and W hinston 198 66 rissman
adHebman 1994, DiXdt 1996 o gw a.rstait o the study of e pridbbem. 0 e
\ariant of the conman agenoy madel knoan as intrinsic comman aganey is a goad .. ist
Foprodmatiaon o the prdolen ofaontrol ofpdio/makers by dtizers. W edisass thegararal
dbss ofmultiprindpall agaitmaocek and its gpplicahi ity to aurprdolEm in lersectias.

0 urmadel hes toessattialingedaTtts. an exiarmalty prdokem inthe prossan of (“b
al”) public goocs (Bvaing aantralization ss the desired institutianal anangamean®), and a
adllctine action prdblem amag (atizers) prindpak in acatadling political agants (evaing
decaralizatian). T he ... istampaatthes been astandard feature in the disassian ofthe
tracke o' s betnean aantralized and decantralized provisian ofpublicgoods sinae, at est. the
saminlwak of0 ates (19 72). In thatpgper; the extemality/ spi lbber e ectwss tracsd o
aarrst the ast of atralized proJsian in ams ofFa\ae size .. s all’ pdicy ofunifom
publicgood provisian, indgpadattly of lbcal nescs and testes. 0 ates” D ecaaalization T he
aem stakss thatin the absance of i lbvers (and of asesavings flam aantralized prodsian),
decaralizatian is preferabE. T his hes 1o be reed as \preferabke o uniform prodsan.”
B ut, in a setting of perfectinfamatian, nothing will prevent a benevolat aantral plbarer
1o presaibe the ridhtamaurts Toreadh jurisdiction.

L aterwork hes enphesized hencs thatthe Gese Tordecairalizatian hes to be diiven by
political econamy asideratias. B eskey and Caate (1998), L odanoad (199 8) and Seebridt



(199 6§ presentmaockek inwnidh potantial bere. t oFdecarallzation are denved thraugh en
doogenas ddass unceraliemative pdl ical agpgrecatian mednaniams. B acdhenandil adder
Je2 (199 8) amalyze altermatinve methocs ofdelecating autharty, acaatral goaemmenthes Im-
ited abi ity o maiitar the performance of the buresuaats Whi ke in a decanialized systam
e lbal govermmants may be subject to Gpture by loal elftes.

I any ofthose pgpars, do requie interjunsdiciaal heterapaty \a k0 ates” in ader
10 cernve berne. s of decatralizatian. 0 ne of the eatures of aur fomalizatian is thatt it
doss not require heterageaty. 1N the smplesst fomulation of the heterapaty issug
decatralizatian Gan improwe the et dacy ofgoarmmeants becase bl ot aak have better
infomatian 1 matdh the mix ofserviass praducad by the public sectorand the preferancs
of the bl pqulEtian (1.e, they hae the mears 1O be respas\e). T he prinapal acait
aaLe thatwe pursle anphesizes the inantives ofpditidans 1o betier sene tharpepke
W e beleve that aur madel proidss a uselul step in the pracsss offamaliaing sane of the
key aonagpts bang disassed in the decantrallization daoate around the gldoe.

2 Thel okF

Thareael tons. A oal public good hes 1o be provded Toreedh toan. H encs we
haeanM goook ecoxamy X= (X;;X%;5xy ) ThexreareN = ny+ n, + =+ ny dtizas
(prindpak) ofspel;?; =M respecinely.
W e assume thateadh prindpal hes inear preferancs acooding to his type
U = by @ + by @% + =+ by a@xy = bfax

bii _ 0 is the utiity thateadh prindpal oFpe i gets Tra unitofhis onn loal publicgod

andb; _ 0 (16 ) is the extamalty thathe gets Toraunitof lbal public goad in toan §.
W ewllasidartno allematinve “Bceral’ aganizatias; ae invwnidh there is ae acait

serving the whoke paqoulatian, and anotherin wnidh there is ae agantper balt, (In the

AW e oo the Trmuiatian of the aamman aganoy model of D Xt (199 6.



ss00d s “dsaETtralzatian,” we do notallbow aontracting betnean atizers in ae lbalty
and poigmakers in another-

T he production ted oy isgven by a bel o ‘e at’ (1) dosaen by the agatrespan
sibke oproyde te lbal publicgood Toreedh tonn plbs anenartam (). T heenarterms
are incepadatly and nomallly distributed wWith meen 0 and variance %4, (In the mare
ggeral e thare Wil be avaniance matrix - wwhidh midit indude nan zero o -diagoal
ebnats)

xX=t+ "

wharet is the vedtoroftre agait(s)’ earts t = (&;€; -5t), ad ™ 2R " is the vedtor of
ena &ems.

A saomman in the prindpal egaitierature agants are nskaere. W eassume that they
hae astatabsolte risk aersian, with utiity nction

uWw)= ge'";

wherew is the manetary messure of the uti ity and is compased by the paymatz thatthey
recEi\e fiom the prindpak minus a guedratic astofer art t¢ t where

H enc2when there is anly ae agait his paya is

X
W:zi%tctt:zizl Gt;

F1

5T he assumptian of C  baing a diagoal matrix ruks aut the passibi ity of haing extarmalties in the
production sice.



adwen therearell egats thairpayors are

1
Wi= Zi i §G
. P
wthz = Z;-
1l

P nndpal ieqpeced utilityis _le byt izi- T he“agpegate’ prindpal recaves, inepected
F

vabef
x “x !
Ny G iz:
F1l E1l

In the rEmander of this sectian, we evaliaie the welexe that is attained uder tho
allemati\e irnsttiutical avanganais atalzatian, When the whoke papulatian hires ae
agat o provice the vhoke vedtor of goods. and decertralizaian, When eedh toan hirss s
onn acat o prodce the @Al publicgood. W e do so uder three dicerat aaiexss in
terms ofFdossenabi ity of the egais e artad in tams of the nature ofinteractias anag
prinapak. Insubssctian 2.1., e atis dosernebE and \en..abke (haxae atractsbEe) ad
the prindpak actas uni.ed actars — there Is No prdblem of coperatian anag prindpak
in atracting Wwith the agait 1N subsectiaon 2.2, we maintain the assumptian of unred
prinapak bute artis notdxsernebke. Fnally in subsectian 2.3, e artis notdoserebke
and prinapak actin anatcoperatinve maer: T he .. Istho Gses sene as badmark or
tethidae teaevwetas o’

A sitis astandad practice in these macek, we assume thattthe prindpal o ers aaontract
and the agantan acaptar igectit, impliaty guvngall the bargaining ponarto pnndpaks.
(T hare are same subtties in goping this igctoamma agp oy asss. | ereErothat
in2.3) W hen e artis notdoserneblke the agait. after siging the aoract, will dedce the
kel ofae attathewll o ex:

A e are using the Notatian j © rIeBrtogoods, and i 10 resene 1o prindpaks’ pe.

T hareis atourth aatextwe donotanalyzeelidtly. thatofaatractebe e artand separate prindpak.
I'tis essy O see thatin that se resuls analogos 1 aradiebE e artwith united prindpak edst (see
B emhaim andW hirstn 198 6.



21 O bsernebke adVen. abk E ot U nited P ninapakbk

In this e prindpak and agats Gan Wiite anracts aatingeit an the agaits proading a
stipubied bel ofe at

211 Ceaetalized G2

Sine the paymaitis anly a tarskerad itwll be at the bel that g\es 1o the agaithis
reenation utiity, the prinapakls) will docse the bl of e at that maxdamizes aggecaie

suplLs,
X % 1 F
"ot GE )
Fl F1

T he .istaderaadta with respect o g, ek O

X
nibii: q‘.j:

Fl1
I argnal sodal bere.. tis equated tomargnal scaal ast Farthis aarallzed Gese a6 usual
in prindpalagait macek .. 1Iskbest is adiieved when e atis atradtebEe. T he bel of

aatis
P

0U Fln|b!l .
forall §j wereC0U stancs Tor (Cattralized 0 bsenebke U nited), and astancs Tor the
sagally goimal el

W ewll use this Gee ot anly 1O anpare itwith the decatrallized ae butako as a
bendmark O campare with othereMamantts. Slnceﬂeaggegalewrpl,s |sa%5draﬁc

nction an § thatadnieves amaxdimum wWhen g = —Eﬂq—'b“ wve knonvthatife < —ECJ;—'%

1 is amessure ofvelfae®

8T his is diearly \valid when the agats” paymanttis riskkss, ssinthisase. W hen e artis notdosenebll
aatracts Wil be sudh that agaits” will bear same risk. and sodal suiphs will hae a term in addiian o
thoe in equation (1) © Gpture that bss. W e will shov that the daim of t baing a sut datstatistic Tor
wvelfre will still be \ald in that e



212 D ecantralized G2

I ovwve have separate sgats. T heir iespective aosts are | Gt

Since the paymat that the aggracate prinapal ofeedh iegan gves 1o his agaitis anly
a ttaskr and itwill be at the bl that gvess 1 the agait the resenation utility this
aggregate prindpal will doce the blel of e at that maxamizes the aggrecate supls of
the balty.

T ype iprindpak madmizefl n 51 17 G§ With respect o t;; Bking & (k6 1) ssgven
kedng on i = GY;, thatis the margnal sadal astequak the margnal sodal bere. tof
te balty. A haugh e atis atractsbke the resultis not gotimal sinae eedh prindpal
doss not ke into acoount the edemalities thatits goad provdss o the otherregas. T he

bl ofae atin adsentalzed world is

-EOU_ nibii_ P’\Llnbiihnbii —fnnbii
= = = = €p;

G G 1N D iZlnbii:
W ewll hae uderproasian ofee art
T harefore aanralizatian is betier due 1 the spilbars wnidh in this sstup we migit
vant o call aasumptian extemalties. W ith paative procuctian extermalities (G < () the
e ectwwauld be magni..ed. [fwe intraduce novwa parameter < retedting the aerage size of
spilloers such TEEU() = b &G+ ¢ 5 ;b O, Ve see that the ceparture fiom the
cantralized sobtin is ¢ = 2 | \hich recLices 10 zero for-the Gese ofpure privete

(arpure bal public goak (C= ), ad reades amaxdimun 1or the Gse of pure gidoal
publicgoaoks (©= 1).

22 N anO bsenebke E2ort U nited P nindpals

221 Ceaetralized G2

I avwwprindpabk can maitorte e at t butanly imperiectly, i.e, they doserve X< butnot
t. T heagatis hired through anracts with paymeants

z= %+ " :



W e oD IXTE(Y Y 6 in rsstricing atiattian © Inear enard sdanes sine they gonae
urdlly with gquedratic paya' s (sse aboH dmstram andll ilgom 1987 and 1991). ® isthe
vector ofincntive paymants Toreedh activity whie™ is used o Tl il the agentts partidpa
ttoh costrant

T he agas certainty equinalant (CE) is®@%+ " §1re2 @ j, t¥t; and the prindpak
bena..tis|2D i N i®5 Xji °

F1l1 E1

T he natural equilibium anapt is P erect B aesian Equilibriun, hence we start by
sohMing or tte e art ddas of the agait, whidh will Eed 1O his incattive compatibi ity
astant T he agaitts prdokm is

b ¢ rk 1)( _
mtaX ) ®j1.jiz_ ®_2ig/4_2ii2__ q§+
F1 F1 F1
which beck ©©
§= o3
G
orall 3
T he eqoected soaal surpbs is then
% 2'5‘)( ! A 1,3
®y r 1 ® ;3
47 by 2 i 09I G 2 S @
F1 Fl ’ Cj 2 4 zcj Cj
nibij
T he prindpal maximizes (2) with respect©® Eeding 00" Y = (;lqrs/z), whidh implies
'3
14
2P 1
.fiNU: i1 = - §3 -
S 1+ rgi 1+ rgh

The bel of e atis bner then the gotimal whenever the aoet dant of ebsolute risk
aersan () ispaitive T hisis the“treditiaal’ prindpal agentprdolem, with its essodated
ke o betnem incaatives ad risk shaning

| ofe that the eqpectad sodal suplLs is quediatic in @ 3; then @ 5 is ameesure ohwellaxe
when® < 8%"Y, andsois § sineitis inaeessingin® 5 wen < €'Y, H eng esinthe
Gaee vhen e artwss aotractebe tis amessure ohwvelere.
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222 D eentralzed G2

T he prdblem ofthe agaits, and its solutian, is the same as the ae ofthe caralized s

T ype 1 prindpak madmize
X _ He T,
”ibij®_f i§r®2i3/42i i%G L
1
with respect 00 ; Bking® « (k6 1) as gven, dotaining® P Y = —-Q"—(H”;ir's;ﬂ_), whidh implies
P
€Y = Mplnibijﬁnfoii 1 1:,ﬁn{oii 1 3

G Rnba@r @i T byt G

T he eateerted by the agaitis agan oner Tor this Gee than or the aaralized
eaonany, exaptwvnen aasumptian exiermalties aezara A s itcan be sen in equatian (3),
in this Gee there are ™o saurass of the under proisian ofe art; the extiarmalities (n jb;; <
_'D n 55 thatthe prindpak do nottEke into acoount. and the o ponerincantive sdeme
:tiatis g\en 1o the agats in adar o minimize thareqpaure  risk

\ ofe thatin the th\o Gess aasidared so &y, aantralizatianis preferabke. T hatis because
we haen’tbraugitinto phly yet the potattial dsachentage of aaralizatian, in t&ams ofa
haxrder agenoy prdblem due 1o the lager rumberofprindpak. T o thatwe tuim non

23 N andosenebk B2 ot Separate P nnapakbs

T his is a good pant o pause and 1o pinpdntwhnid is the eact eerdse 1o be perfamed

its atteccats in the theoetical Herature ad is relbvence Tor the goplied prdblem at
hand W e are studying situatias in Wnidh there are mulipke prindpak  (atizes, in the
soad..c goplicatian). T he interactias anag prindpak in thar relatian o the agait? s
migt qoerate atdic eratsteges ofa fulll bloan prindpal egaitinteractian.  1n this paper;
we Tl the precedanitofB ermham and W hirnston (1986, ¢ rssman andH eboman (199 4),

D ixt (1996, Dixit 6 rossman andH ebman (1997) ad Stoke (1997) in therfoas an the

Y0 urmackl is doser o the . ist thiee (itis FHerally an extasion ofD ixit199 § in asing an the maral
hezard ceewth nonaotractibkeec art D dtetal (199 7) treatthe Gse in whidh e artis aatractible (With
greral as posad o quesi- inear; prefrenes). Stoke (199 7) Toaesss an an achverse sebedtian Gee.
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aontrectingstece ofthe aarol prdblem.. 0 thersteges ofaardl sudh as manitoingar;, per
heps enforcaamaTtcan be abosubjectio the alliectinve action prdblams in caatral vwhidh ssamn
O underiie the aanvarttianal wisdom of““‘smalll is beautiful’ in the gpplied decarializatian
erature.

T hese pgpers have dnistened the prdblem they analyze as the “comman agangy” frame
vwak Inanutshell the games bang analyzed aasistof

DA ststece invnidh eedh prindpal o ers apaymaitsdane (acotract) tothe agac

2) A saood stage in whidh the agatdsddes whether 1o aapt the cotract s

34 ..nalstageinwhidh the agat (it instege 2, he dedded 1o partidpate) dsddes upan
his be¥Vs ofe at

A W of the pgpears marrtan the assumptiaon that the prinapal s mae E\e itar bkaeit
gas oOtteagt Interestingly, in this muliprinapal setup itis notsodyas that this
implies thatall the surpLis of the reltiaships goes 1 the prindpa¥ s  Ittums autthat
the seood stacg notalnays made elidtin the pravias pgpers migitalo impinge upan
the “barganing’ autcome.

W ean imagrne tnomadelingdxacs atthatpant datherthe egantis fTocsd todose
betneen acapting ar rgjecting the TUll sst of caaracts aered ar he an daose whether
1O aagpt or Igect eedh partiaulr antract (\Whidh is eguinalient 1o selecting any subset of
atracts). Stk (1997) ks o the .. 1st Gee a6 inrinsic ammaon agenoy ad o the
seaod as celbgaled aamman aganoyt! 4 n example of intrinsic comman agancy wauld be

10y s amatter of ct; D ixitetal (1997) shon Tora partiaulr cse that all the suiphs will go o the
agatas g as thare is mare then ae prindpal

1y e will oo his de.nitian sinee itis dear ad itis edausstive even though we think itis nota
anpketly satisking eminokgy. Stk (199 7) dams 1o be folloning the terminology of B ermheim and
W hirston (1986, butwe don” tthink thatis anect  In de. ning these tno categies BW - rieertowhether
the prindpaV s daose(s) 1o delbgaie same dedsias 1o an agait;, celbgaled agagy, versus Gasss inwhidh the
agatis naturally endoned with the right to make same dadsias whidh ae ect the welwre of the prindpal s,
inrirsic agaoy. | oice that, unilike StOE’s thar de. nitian goplies evan 1o bilaieral agenoy StLalias.
Stok clk intrinsic ammaon agancy (a goad name) Gases in whidh the agant doss nothave the gotion
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regulEtiaon by mulipke autharrties  the regulbaied .. Gan dnocse betineen abiding o all
of those paymatt indias aredting the market altccether.. A n eampke of “delbecated”’
anman agacy Wwalld be a salesman who deddes whase products o Gy, A il ofthe
mattianed pgpears have madelled the intrinsic comman agancy Gaee and so do we because
we bellee itis the ae that canes dosar 1o gptuning the prdolem of political ataol we
vt study.

Caming o the moceling deta b we asidcer aur tnostandard Gsss.  1n the aatrallzd
Gee each oftreN  total prindpak w ll o era anract o the anly agaitwvwhidh migitbe a
TUnction ofthe realized el ofautputin all the activities, as intheprevias terature. Ina
N ash equi ibrium, eedh pnndpal a ers his aatract; tBking alll the atherprindpals attacts
a8 gven.

In the dseatrallzzd Gase eech pindpal in toan i is alloned b o era atract o the
agtof that toan butnot o agats fion othertoars. W ithin eedh toan, eedh prindpal
g as his antrect, Bking alll the otherpnnapal’s atradts as gven. 0 newvway ofthinking
abautaureerdse would be toimagre thatin the atialzad cee there are stilil agats,
butthat“acss aatracts” are allonsed and thatthoseM  agenits are united.

231 Ceaetalized G2

Inthis e eech oftheN = ' 'L, n; prindipal Gen aontractwith the ane agenit: P rindipals
anmattoreatst anly imperiectly. T he agantis hired through individual aontracts with
each prindpal | and paymeantz' = %<+ L where® '= @1;0); -0/ ):Eadh prindpalwill
& eraconiract Bkingas gen the axiracts & ered by the otherprindipaks. L et 5= 0
ad =", 7' Theagrts CEis®@%+ ~ 102 0 j3tTt:

sebcta subsetofprindpak and delboated aamman agency (abad name) ceses inwhidh the agantcan select
prindpab.
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A tthe stege ofFdhosing e art; the agantmaxdmizes
X r X
max ®j1ii§_ 855 2— C}';““
F1
which beck o=
P P _w_ - - A ;

| etAlL = l<§|®"i(: ®5i0) adB'= . kK=" § 7! Ifaly prindpal | doss notsigh a

agtractwith the egat recarding ectivy j, the atferbest strategy oer gwillbe g = ﬂ

ad his cenangleq»amt(CE) wil be
23 ) s -3

F1 !G

5 : (@)

P rindpal IS expected utikty ifhe dos ncxsigﬁlhecnmectis i .ch (\/\here||s1he

tonnwhereatizen | hes), V\hereesiﬁesigsﬂecrnmitwllbe

ad the margnal cairs are
LT Y. LT o
gl Y -
1. 6 ' g
Frorn(4)and(5) tetdalhlaealwrplmsltm
- A 1#
L AL+ @l H= 19 1 r
L g it ’q +ey +2nl) G i% ©
I axdimizing (Gwith respectto@}lsa:lst?
A !
i AL+ el 3
0 = b—q!_'iijg 0Lt A ;ir%} =

by 10} i @)+ Al G-



14
= .
A flersoMng or@ jwe get®} 1+ rghy = by i AyrGl;. RealingthatAj= 0 j 0jwe
dotein® § = by § 0 jrgh;. A dding oerall the prindpak vwe dotein
X X
®5=  0}=  nibg iN O5GH;:
Fl Fl

T haefoe Torthis Geewvwe hae

n.bIJ
pCN S _E1L -
1+ N rgi
Thsgws abeldaat

& L e 1+ rghy
G 1+rghil+ N rghj 1+ rgi§l+ N rghy’
vhidh is smaller then in the Gse ofunited pnnapak. T he .. isttem in the nghthad side
of(7) is the gotimal valLe of §; butthis is multiplied tyﬁlq/z te “nskshaning’ e ectad
B
by --'9s e “aollective prindpal’ e ect

N rguj

)

232 D ecatralized G2

In this cee e hae thatin eedh toan | the n; prindpak will be o enng antrects o e
oAl agait; butnotto agats in dtafﬁxalﬁes. Theq?agnalgainfra@ntiinsig‘inga
3 - 3 -

contractwith prindpall | offis oanis - 04 + 1AL L Il +

P rindpal IS expected uti ity ifhe doss notsigh the aatractis i bij%'i, wheress ifhe
F1

. T hetotal bi bteral suiplLs is then

sugsltecnmectltwllbe biA+®I ®{A;® i !
XA ey Al el e Thy m

b8 0l i, gl iigalgl = il - @)
w0 G G T

'\’Iﬂ

I admizing (8) with respect 00 L beck 1O

- _
0=Dbsi@li 0+ Al rgii:
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A flersoMingfar® lve dotein® L (L + r@id) = by 1 AlrGll. ReclingthatAl= 0; 0 lthis
beck ©B! = by § 0 Gii. A ddingoerall the prindpak that can aatiactagant i e,
oerdtizas oftoarn i wedotain® ;= nb; i nPrgi. Thaefog Orthis e ve hae

®I_DNS_ r]ibii

i - 2
1+ nirGi5

Thsgws abeldaat
PDnibi_

gooe b 1 dergh onbe 1 1rrgh
G Pnbijl+ rGgiil+ nirgil 'Dnibiil-i- rGgiil+ nirgii

F1 1

In this ee ve hae three e ects that reduee e bel dfe at 1) the examaltess 2)
the risk sharing e ectand 3) the colliective prindpal pradblEm.

2.3.3 Camparing carnralization and decentralizatian

Camparing (0) with (7) we s== that althaugh with antralizatian there is no pradblem of
edemalties this time itis notdearvihen the blel of e at (and hance wel&e) is higer:
T his is because the agaoy prdolEm is strager in the aralized ese. The lager the
population ofprindpak, the degoerthe prdblem of ledk oF coadinatian in cotracting with
aats. D ecntralizatian Wil be preerabe o atralization whenever the exiamalty e ect
is s impartant than the dic erencss of the coordination e ect

2 2
na 1+ "c}%j2 5 1+ "cj’g/“j2 O Nabss 1+ niré/ﬁzi
Pnibij1+ nirGhy 1+Nrc;3/4j 'Dnibii 1+Nrcﬁ4j
F1l

Fl

10)

Tosmplfy the aamparisas, We essume from no/van asymmetric Gee inwhidn by = b
adby= D wth =2[0;1]. Intis cee (10) begomes

b 1 negh
no+ O §inddD ni+ O §ind° 1+ N rghy”

I'tis essy OS2 tha
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w <= ( (o extemalties), decanralization is the preened irstitutiaal
arancgement; adwren <= 1 (pure publicgoods), cariralizatian is the preferred
inrttutaal aracgemenit

I ore gereralll, sinceve knovthat 255" = 0 and 8527 = (1 ini)m> 0,
terewillbeaasta pdnt(S) sudh thatwhen <> <; aatralizatian is prefereble and vwhen
<< 5 deentralizatian is preferebke.

To.nd<;; vehaetomde €' 5= €" 5. Thisimplies

nar G4
1+ nawr Gl

5
L etting
= njrC 3/4_2i

we have
L
1+ %;

whidh implies that Tor eedch + theare is a attical “aboe wnidh the aantralized solutian is
better; as SonninFgurel. * isamessure ofthe aordl prdblans, wnidh areinaessingin
tE\aiarrecﬂtEV\ﬂ:gsbet/\eeneaatardwmnes%} in the antictofintersstbetnean
the prindpak ad the agent (the ast ) and in the rumber ofprindpaks.

\ otice thataur resulit that there are Gasss in Wnidh decanralizatian is preferabe dotairs
ean in the e in nidh thare is hanagpaty ofpreerencs aaGss tors.

Sincewe are essuming that <is indgpadantofthe regan, butthe+; aandicer; itauld
be the e that same goodks are better proidad by a aantralized agatwhi e otters by a
decxtalized ae

B
3

234 A lemati\e (infemediate) eceral avfagamats Regas

T hemadel hes aampared thosituatias  ar ofampkEte atralzation wth ae ofanpkete
decatralizatian; butperhgps the otimalinstttiuticoal ted oy is anintemediate ae Gl
itriegaalzatian. W ew lls== the resullibvnhen the eaonamies are synmetricand ssymmetric
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Inasymmetricvwarld (b = b; bj = b with =2 [0;1] adn; = n 81 we Gan aampute
te bel ofeatas afundion of the quantity of toars h 2 [1;M ] that belog t eedh
rgan. (h = 1 wauld stand Torthe ese ofampkete daaaralizationandh = M forttease
of compkEee caralizatian). Fan (7),

P
P8 nben@ i
S0 S hrgd) T g+ hnrgidy -

Itis essy OVearify thatthe sign of 1 is independnitafh 2 T herefre thereis alnays
a amer soutian; when the demaatine is paitnve aatralzation (h = K) is gotimal and
when itis necative decaaalizatian (h = 1) is gotimal

T he result aboe dgpacs auagally an the synmetry assumptian. W e proade nowvan
eanpk ofan “ssymmetnic’ auntry whare the qotimal instituticnal tsd oy is nather
ampkte atralization naranpete decntralization.

Imagretaeacetourtons 1= 11;2 ;34 g, wthexamaltes asOllons. T heaconmaodity
oftonrs 1 and 2 are enjoyed enpally by the dtizas oftoars 1 and 2 (b, = bbb, = by)
and the same hgppas with the aaonmadities of tonrs 3 ad 4 ad i respective dtizas
(bxs= h3;h, = by); Wik natherthe conmadities oftonrns 1 a2 proAce any extermal ty
tedtizasoftons3ad4 (biz= by = bhs= b, = 0), northe caonmadities oftonrs 3
adotedtzasoftonsl ad?2 (by = b = by = b; = 0):U sing the facts thatwhen
there are no extarmal ies, decaralizatian is the preerad instttutiaal arrangemant; ad
vhen thare is pure public goods aantralizatian is the prefenrad instttutianal amrangamant;
itis essy 10 s that the qotimal irstitutianal ted oy is haing two regas 11;2g ad
349:

12) tithaugh his adisaete varicbk, hence the derivative is notde.ned we willl overiodk this agpectsinee
when the sign ofthe “darivative’ of t; ) is indgpendantofthe bvel ofh sois the sign of the \ale of anty
disaete dir erene Whidh guarantess aur resullt
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3 A Reax: O nil ockelingD ecentralizatian

W e think thattaurmaockel proides a uselul step in the proasss offomalizing same ofthe
key anagpts bang disaussad in the decantralization debate around the gldoe. W e proide
belb/wva Isting of same of the usual daims being heard in favar of the decentralizatiaon of
political ponerand publicseriass (ss2 Torirnstanae! aldB ank 1999), and try tointapret
these dams in mae omal bhguece T he \caatdhall’ epressian behind most of those
dams is the notion ofFacoouea ity

T he .. st dhael thrauch vwnidh smalker junsdicias seam o improe paitical atad
is the standard 0 bonian reltiaship betnean gop size ad fiee nding in the volntaxy
provsion ofapublicgood. T he bae. ts ofFdang indgpedent aantral are notanly diluted
by the lrge numberofpep ke sharing the retums buttalso by the smalll prdosbi ity ofaliering
the ..nal autput®® T he goplicatian of that Iogic 1 the public good of poitical conrol is
vhat; in apartiaubrway, we have macelied here. | ateran we disass the genexrality ofthis
result

T he seaod oftmatianed diarel is whatwe migitall \ the prodmity ec ect” | anely
bl ot adak can be held acoountebke because they are dosar (0 stram, SdwoedcerandW e
199 3). W einterpretthis e ectas demving fran the Bt thatatizens and poitidarns insmall
anmunities do interact repeatedly in multipke settings, hence gving the prindpak (at-
zas) addiaal insttumants 1o punish misbdraviarin related games - Torirstanae sodally
ostradzing a bad govamar: (W e will aaxge Eier that this prodmity mighit also anponer
bl ot dak o abuese dtizas) 4

13p utterman (199 3 ab) usss this kngic 1o study the prdolkem of public oanership.

14y otice that this sort of prodmity argument migit ako provice a miaoiundation orthe assodation of
smallerrumbers afpep e wth Ergerprossian ofthe public good ofaordl (in thateese the enphesiswilll
be an the harizantal relation anang prindpak vwhi E in the texewe enphesize the relation ofeedh prindpal
O theagnt). Itis worth reminding that there are same aatticts betneen these two dmasias Sine, as



19

A third darel is that of yardstidk aompetitian. ¢ iven the stendard assumptian of
undosenebke e at, dtizas hae 1 iner the golamnar s badaviar rom autcomes. [T the
shodss thataeate the wadoe betineen er artand autaomes are aanrelated aacss junsddias
dtizas migit aandtian thar paymeants abo a autaones in the other jurnsdictias (as In
Besky ad Case 1995). W e anjecture that sudh extasian of aurmacel migitgenerate an
inaeese in the desirahi ity of decaalization.

A notherdrannel migtgperate throuch the epaimantatia bamningpassibi kties ofhavs
ingmulipk junsddias. T his agumatis sanenhat tied tosane ofthe previaus (arother
political eaonany) darek, since in prndplke aantralized goemmattcan aoepaemant
oerthe tenitory15:16

Foasing nowv an the darel wnidh we haae dasen 1o enphesize tre .Ist ae te
sze e et saveral aaeats ae in adar: Hrist the intuitian that\ exger gagps will provce
smalleramaunts ofapublicgood”’ is notauniversal resultna thertheaetially (rinstance
Chamberiin 19 74), narempircally (Issecand\V alker1988).

T his ek O asscod pant aggecatian tedrolges (i.e, theway in whidh individual
aotributias Mmgp INto aggregate and indvidual bere. t5) do matter; ad the incatives
resulting fron dic et irstituticnal setlings \vary acoading o the nature of the (publid
gd in guestion. (Seg Torinstance the reaentpgperby A e and Sandier1999).

hidighted by acurmadel eech prinapal migithave the incantive of o ering a “privale’ aaract

15R egarding the st o danrek, ane migitwancerwhy do they goply o regas within a country and
notaatss auntries. P resumebly this is due 1o the presance ofbetier aontrol varieblss (in the eaonametric
see) thatallbbw doserers 1o dotain betier infomatian by malkiing intra cunty ampanisas.

167 o the previass Tur agumeants ae migitadd and itis indeed done (W arld B ank 1999) the standard
T iebaut (19 56 argumant thatwhen the papulatian is madbi ke and dtizers an “volewth tharBet?, deon
talization may ako resultin bcal goammeants ampeting with eedh other 1o betier sattisfy the wishes of
dtizars. A s Sesbrigt (199 6 Tacully arges there are aanaptual prdolns in extrigpolting the T igbaut
results 10 the aantralizatiaV decarralization disassian.
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I aespad..cally, ofawde space afpassibe aggrecatian tednolages, sane (butnotall)
ofthem W ll be gpplicbEe 1o the spea.. cprdolem afprindpak attdlingagats. T hare are
intwm saveral passibke \tednolges” Torsudh atdl T he partiaulbrae we hae dasan,
is the comman agengy madel of B ermbham and W hinston (198§ and D pat (199 6.

Ban thaugh the aanmanagancy (ar muliprindpal) madel is a stendard ae in the
Iterature and dd allbvw us 1O dotain sane IR dts Into the aanralizatian decaTralizatian
quesstian, itis notthe mostratural frianenork o thinkebautpditialctial T heardetsp
ical pditical caotrdl tedology, voting is farmae risstrictive then the set of aatracts we
hae alloned here. |n partiailaer; the acatthare sSigs a aatractowrth the vwnole paoulatian,
wvhi ke in aursstup, itdoss sowth eech dtizen!’ 0 ne intrigLing passibi ity would be 1©
eploe whetheran “gotimal’ astitutical restrician an the sestofaotracts thatdtizas
an o a o pditdas an ked fran the space of aatracts we mockel here o the aes do
sernadinrealt, A nextstep in auragadaw il be tohembed the decarrallization disaussian
in mare epldtpditcal cotd tedndges, ad 1o rele that o this presumably mae
geral framenork

Itis dear that, on & oftheverticalantrolmedenism of(retrcspectine) \oling thereare
abo astitutiaal arangameants sudh as divisian afponers thatmidgtalbo keed to inaesssd
gammeant acoountzbi ity (P ersson, R dand and Tabelin 199 7). T his goers up the door
10 the mackeling of multiprinapal muliaoait situatias Whidh daraderize real pditics
and 1o the nesd of lbbdding into same of the deta B ofFmare amplex govermance structiures,
induding the passibi ity amulipke byars ofgovermmantgoerating simuleneasly, unlike in
aurmakl T he smulaneas presence ochwarias bwek of govermrmatakbo requires dealing
with mulipliaty ofpublic goocs (artesks), samething thatwe have notdae herg butcen
in prindp ke be handied within the conman egancy franenak (es inD idtts 199 Gmultitesl<
muliprinapal madel).

178 anro (19 73) and Fargidn (1986 are the dissics in the econamic madeling of prindpal agait an
ol through voling. Seebridt (199 6 tekes same elamas of Fargidn’s model into the decantralization

disassian.
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Finally itis warth parting aut that there are ather irsttumeants throuch vhidh atizas
(argaups ofatizers) Gan punish arrenadd govaemmentat dak, sudh as kobyving ampaon
aibutias, pideting stiiking vicdbnaee ad other pditical tednolges. || st ofthese
tBdnolges seam 1 be ssynmetrically distributed aaGss atizas a Toe that migitbe
behind the \aggoy rents” we mackel in a smplistic way here — bbw e art might be reed
as pdides that favarsped...c intuatial gaups rather then the general pqoulation. T hose
addtiaal antrdl tednologes may abo be dic erarttially ada Bbe in e varsus small comn

munities.
i

T his Itk o another pantwe vvatt o rase in this ssctian the dranbadss ofdecantral
ization (W adBak1999). W e an agmize these dranbads into thoe thatan be quite
directly related toprindpal agaitprdolems and those thatanot W e begnwith the tier
QEs.

T he mcst comman Gaveat that enthusiasts of decaralizatian have In the develping
warld is the et thatmany subnatianal govermmants seam o\ ek the ted nical gpaaties”
necsssary to undertake many ofthe decantrallzed duties. Furthermare, those Ggpadties ssan
1 be unevanly distributed aatss sub natical units genarating the passibi ity ofFadyramic
e ectohnaessinginegualty (imagne arinstance the dynamicer ectofdic eratial gualiies
ofpublic educatian) 1

18T he pdntseams 1O be a realistic ag butwe hae sane traubke anaptualizing it theaetically. T he
total pool oFhuman pital is, in prindplg indgpendent of the political argenization of the cauntry, W hy
is itthe e thatany “gpadty’ aa BbE in the aatralized Gee annotbe replicaied in the decatralized
=2 T he ansner may relate 1o econamiss ofsak aggbomearatiaon extarmalities, the Ectthat smartpapke
do notwait o e anay of the Eargsst urban aanters whidh have the betier ameniies, et It migitbe
aboa ttastical e ectdue © bk ofprevias eearaxe aritmigit relbte to mare fundamental political
aconany arirstituticnal issues that do notgve local goammeants the incantives ar qopartunities o build
thoe gpadties. T his is a guestion warth pursuing
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Caming 1o prindpal acant related prdblms, there are tho related caveats ebaut decen
tralizatian in the develpingwnwartt the risk oR\Gpture” by lbalelites, and thell adisanian
prdoEn ofrevaerse aordl Same ofFauraollieegLes In P ditical Saence were pretty gppalied
vhen they sawus gopMingaprindpal (atizen) - agat(goaman) franenak to thinkabaut
tepasibke e ects ofdeontralizatian in say L atindk merica T haraoncarms mightbe trans
bied s aversan ofil adisans D i lBnma (Kienietandll cCubbirs, 1991). T hisis agaeral
prdolm in all agacy rlatias the resourcss and authanty twmed oer o the acaitar
the purpce ofFfurthering the interests ofthe prindpak Gan be twimed aganstethe prinapaks.
T hat ganeral agancy prdolem is of partiauler impartence when, as in aurceee the acgts
involhed are theee In apasitian ofponer:

0 ne migtt speaulaie that saome of thase “revarse’ aatral insttumants migit be mae
peresive In snmaller aammunities paerhgps due 1o reducsd pdiitical ampettian within the
balty (the donrsice of the yardstidk stary) ifthere is a . >ed natianal podl of political
atestants. T he inaessed aardl ofpditidars over dtizans migitako be the donrsice of
e prodmity stary. 1tssans pranising o atiempt o formalize sane of these issues Within
a prindpal agatframenark®

4 Caoduding emarks

W eanalyze the adhartagss and disechantags ofcantralization in amaceiwrth homageneaus
pepkE W e..nd thatwhen there are coadination prdblems anag atizas in atroling
e goammatt deaaralized paitical structures aould be goimal

W e have Toaussd an the e¢ dacy agpects of the prdbEn. Same of the solutias fourd
are asisant with many dic erent distributias, the distributive agpects jantly with the
political anvangemats will determine whether the et dat agenizatian willl be reeded ar
Not; 1tis nothard o imagne sitwatias Where et dattautcomes are daminated politically

¥ P ethgos ane way of getting att that prdolem mightbe by dangng the standard assumpitian aboout the
bargaining tedolagy in prindpal agentmaockek.
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by subgotimal anes.
A s alreedy matianed the conman agenoy framenark does notiully goture the prdolem

of pditical cotrdl by dtizas. T he fianenak essumes thateadh dtizen sigs a aiect
with the agatt whike in reality sane of these “aotiacts” are signed collictively thrauch
the aggrecation of saome adtias of prindpak sudh as vaoting (| asoerin many Gsss it
is prdhibited that a member of the pqoulatiaon sigs a atrectwith the acpitto act an
his baalf) T his nfacs the daim of the neaed of study a braeder diess of “coliective’
prindpal prabkem.

Bvan thaugh the“gaenc’ aganoy macelwe have dasen hes imitatias tostudy poliical
gpplictias (es thoe Isted aboe), ithes the advartege of allloning us © ink with other
arees ofF goplcatian. Farirstane aur resulis auld be of sone use in the theary of the
.m: Torinstance the coodinatian necsssary Tor agancy aatral will intuence the gotimal
onnarship strucure of ..ims, the gotimal size and an. guratian of the .. ms and therelore
might ae ectmarket structures.?°

Fnally we hae notyetully ephted the framenak in aderto aswer the TUndamen
tal gusstion ofeactly what goods, underwhat draumstanass will be provided by dic ereric
bk ofghamait W e an g\we sane partial answers by \arying same of the parameters
(sudh &s byp) Inaurmackel but there are tpes of public goods Notcgptured by aurprocuc
tav asunption edrolgy. Furthermare we also need 1o lodk atta muli- good econamy.
Several of these steps an be Een fran the fianenak ve sed here and arstitue the
nextsteps in the agaca

200 ur prdbkm is similar 1© the prdblem of aonrdlling the manegers of a .. im with disperse onnesship.
SchkEfradV ishny (1986 prgpcse having ae big shardolder with \ery strag inaatives o antrol the
agatas a solution o that prdblam. 1t ssans hard 1o gpply sudh a solutian 1o aur muli- Byer goemmeant
Gee; Ve amotg\e tbadtizen neitherthe incantives northe igittomake him behave as abigshareholder:
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