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A bstract

T hispaperexploresthelinksamonggrowth, theinformaleconomy, andrent-seeking

bureaucracies. T hepresenceofcongestionassociatedwiththeenforcementofproperty

rights implies thatinformality can beuseful. W hetherbureaucraticrent-seeking is

detrimentaltogrowththendepends onhowgoodasubstituteinformality is topro-

duction in theformalsector. In ordertocreatepro…ts which can beappropriated,

rent-seekingbureaucrats limitentry intotheformaleconomy. A s aresult, …rms op-

erate in theinformalsectorevenwhenthecostofinformality is high, inwhichcase

lowergrowthemerges. H owever, whenthecostofinformalityislow, alargenumberof

…rmschoosetooperateinformallyirrespectiveofentryconditions. Inthelattercase,

growthisuna¤ectedbyarent-seekingbureaucracyasentryrestrictions intheformal

economydonotbind.
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1 Introduction

T hispaperintroducesasimpleeconomicmodelthatcanbeusedtoexplorethelinksamong

growth, bureaucracy, and the interplay between the formaland informalsectors. T hese

linkshavelongbeenthoughtimportantfactors intheprocessofeconomicdevelopment. In

this model, growthoccurs throughthecostlyadoptionoftechnologyalreadyavailable in

moreadvancedeconomies. A s isgenerallythecaseintheendogenousgrowthliterature, the

resultingequilibriumgrowthrateneednotbee¢cient. H ence, thereisapotentiallybene…cial

roleforabureaucracythatcontrolsentryandexitby…rmsintheformaleconomy. H owever,

whileane¢cientbureaucracymaybeabletoimprovewelfare, arent-seekingbureaucracy

canlowerbothwelfareandeconomicgrowth.

Intheeconomypresentedbelow, …rmsmustchoosebetweenoperatingformallyorinfor-

mally. A s inBraunandL oayza(19 9 3), theinformalsectorisde…nedas“asetofeconomic

units whichdonotcomplywithoneormoregovernmentimposedtaxes andregulations,

butwhoseproductisconsideredlegal.” A s aresultoftheirillegalstatus, informalscannot

bene…tfromenforceablepropertyrightsovertheirproduct. T hisoftenresultsinpro…tlosses

duetovandalism, theft, aswellas thefactthatcontracts cannotbeenforced. Byhaving

accesstolawenforcementservices, formal…rmsdonotgenerallysu¤ersuchlosses. H owever,

thelatter…rmsmustcontendwithvariousgovernmenttaxeswhichareusedto…nancethe

provisionofapoliceforceandcourtsoflaw. Themodeldeterminesanequilibrium fraction

of…rms allocatedtoeachsectorandtraces its dependenceonthecostofinformality,1 as

wellasotherfactors. Inparticular, whenentryintheformalsectorisregulated, themodel

indicateshowthescaleoftheinformalsectorchanges.

T heanalysiscarriedoutinthispaperleadstosomeinterestingpositiveconclusions. First,

empiricalworkonthelinksbetweenbureaucraticcorruptionandgrowthsuggestthatthere

is anegativerelationship inthe internationalcross-section.2 O urframeworkpredicts this

relationshipwhenlocatingproductionintheinformalsectorinvolvessimilarandrelatively

high costs in allcountries. Second, these empiricalstudies also indicate thatthere are

signi…cantoutliercountries whichexperiencerelativelyhighcorruption, highgrowth, and

large informalsectors. O urframework implies precisely this scenariowhen the costs of

operatinginformallyarerelativelylow. Inthelattercase, informalityisaviablesubstitute

forproduction in the formalsectorand themodelfurtherimplies thatrent-seekinghas

negligiblee¤ectsoneconomicgrowth. Thisthirdresultillustratesthattheremayexistamore

subtlenonlinearrelationship betweenbureaucracyandgrowththanpreviouslyinvestigated

1T histerminologyisadoptedfrom D eSoto’s(19 8 9 )wellknownstudy, “T heO therPath.”
2SeeM auro(19 9 5), orKeeferandKnack(19 9 5).
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inempiricalwork.

Theanalysisbelowalsoyieldssomeinterestingnormativeconclusions. First, policymak-

ersaresometimesconcernedbythelargescaleofinformalsectors indevelopingeconomies.

Contrarytothisconcern, themodelindicatesthatthesizeoftheinformalsectoralonehas

littletosayaboutgrowth. O ntheonehand, alargeinformalsectorcanariseas aresult

of…rmsseekingtoescapeapredatorybureaucracyintheformaleconomy. Inthiscase, the

country’sgrowthratemaybelowduetotherent-seekingbehaviorofthebureaucracy, but

wouldbeevenlowerwithfewerinformalscontributingtoeconomicactivity. O ntheother

hand, iftheinformalsectorislargebecausethecostsofoperatinginformallyarerelatively

small, thenitis e¢cienttolocateeconomicactivityinthis sector. Second, ourframework

does containsomecaseswhereadeclineineconomicgrowth, producedbyane¢cientbu-

reaucracy, leadstohigherwelfare. T herefore, onemustbecautiousofequatinggrowthand

welfare.

T hispaperisorganizedasfollows. Section2 speci…esthetechnology, themarketstructure

underlyingtheinterplaybetweenformalandinformal…rms, andtheequilibriumgrowthrate

thatemergeswithfreeentryinbothsectors. T hissectionismeanttoserveasabenchmark

caseandstandsasareasonableproxyformostEuropeanandN orthA mericancountries. By

contrast, insection3, thesizeoftheformalsectorisdeterminedbyrent-seekingbureaucrats

andtheresultinge¤ectsonlong-rungrowthareanalyzed. T helatterscenariomoreclosely

resemblesthenatureofbureaucraticprocedures inmanypartsofA siaandL atinA merica.

T heemphasis inthis paperis speci…callyonthenatureofbureaucrats’activities andhow

theye¤ecttherelativesizesoftheformalandinformalsectors. W e…ndituseful, therefore, to

takethepolarcasesde…nedbyfreeentryintheformalsectorontheonehand, andregulated

entrybyrent-seekingo¢cialsontheother, asgiven.3 Section4addressesthequestionofthe

optimalsizeoftheformalsectorfrom thestandpointofabenevolentgovernment. Finally,

someconcludingremarksanddirectionsforfutureresearchareo¤eredinsection5.

2 L ong-rungrowthwithformalandinformal…rms

Consideraclosedeconomyinwhichalargenumberofagents, whoareidenticalanduni-

formlydistributedontheunitinterval, directlyoperatethe…nalgoods technology. T his

productionprocess uses arangeofintermediateinputswhichagents learn inasequential

fashion. T heaccumulatedstockofknowledge, therefore, maybeinterpretedas ameasure

ofhumancapital. Endogenousgrowthwillstem from domesticinvestmentsdevotedtothe

3A cemogluandVerdier(19 9 8) provideananalysiswhichfocuses insteadonthefactors thatdetermine

theendogenousemergenceofabureaucracy.
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adoptionofnewtechnologies. In this framework, newtechnologies arenotbeingdiscov-

eredbutrathercopiedfromwhatisalreadyavailableelsewhere. W eassumethateachnew

technologycreates acorrespondingindustry. FollowingEasterlyetal. (19 9 3), wefurther

assumethattheeconomyisrelativelyremovedfromthetechnologyfrontier. T hiseliminates

theneedtodealwithatransitionphaseinwhichsomeresourcesmaybechanneledtowards

innovation.4

Toensurethatbothformalandinformal…rms interactinthesamemarket, weassume

thatateachdateintime, andwithineachindustry, all…rmscompeteinaCournotfashion.

T heimplicationsofthisassumptionaretwofold. First, each…rmcanpotentiallyearnapro…t

dependingonhowmany…rmsultimatelyoperateinitsindustry. T hisfeatureoftheenviron-

mentiscrucialsince, asM auro(19 9 8) pointsout, “itistheexistenceofrentsthatmotivates

rent-seekingbehavior.” Second, thisassumptionallowsthereturntotechnologyadoptionto

becontingentupontheequilibriumnumberofoperating…rms. T herefore, economicgrowth

willbepartiallydrivenbythenumberof…rmsthatultimatelymakeuseofnewlyacquired

technology. B ecausethegameis in…nitelyrepeated, theremayexistmanyequilibria. W e

focus onthescenariowhere…rms playtheuniquesingle-period N ashequilibrium inevery

period.5

2.1 Finalgoodstechnology

T imeiscontinuousandthehorizoninin…nite. A s inR omer(19 9 0), asingle…nalgoodY is

producedbycombininglaborwitharangeofintermediategoodsi2 [0 ;A ]accordingto6

Y =
·Z A

0
x(i)® d i̧ L1¡® with 0 < ® < 1; (1)

wherex(i) isviewedasaproductiveinput, whichmayormaynotbesomeformofcapital,

andwhichincludesservices. L denoteslaborinput. Sincelearningoccurssequentially, being

abletoworkwith the inputx(A ) alsoimplies beingabletoworkwithany inputin the

interval[0 ;A ]. Forsimplicity, wesetL = 1 intheremainderoftheanalysis.

T heoptimalchoiceofintermediategoodsutilizationbyagentsyieldsaninversedemand

functionfortheith good,

p(i) = ®x(i)®¡1; (2)

4Sinceinthisanalysiswehaveinmindadevelopingeconomy, thismodelingassumptionseemsappropriate.
5T his uniquesingle-period N ash equilibrium is alsothesingleequilibrium ofarepeated …nite-horizon

game.
6Toeconomizeonnotation, weomitthetimesubscripts.
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wherep(i) isthepriceofx(i) intermsofthe…nalgood. Itfollowsthatoutput, netofthe

costofintermediategoods, issimplygivenby

N etO utput= (1¡® )
Z A

0
x(i)® d i: (3)

O nceanewtechnologyis successfullyadoptedfrom elsewhere, thecorrespondinginterme-

diateinputisproduceddomestically. T hepriceofintermediateinputs, p(i), in(2) ishence

endogenous inequilibrium. Inparticular, itwilldependonthemannerinwhich interme-

diategoodsproducing…rms interactwithoneanother. W enowaddressthenatureofthis

interaction.

2.2 Imperfectcompetitionatthe…rmlevel

W e assume thateach industry i2 [0 ;A ] is composed ofboth aformaland an informal

sector. W edenotebynF andn I thenumberofformalandinformal…rmsrespectively, with

N = nF + n I :Inorderthatsomeintermediategoodsbeproduced, itisassumedthatthere

existsatleastone…rm sothatN ¸1.
Foranalyticaltractability, wemodelthedi¤erenceincoststructurebetweenformalsand

informalsasoccurringthroughthe…xedportionoftotalcosts. A llowingformarginalcosts

todi¤erinsteadwouldnotalterthesubstanceofourconclusions. T hesymmetryinmarginal

costs, bothwithinandacrosssectors, impliesthatproductionlevelswillbeidenticalforall

…rms. M oreover, theCournotgameimpliesthateach…rm’soutputinagivenindustrywill

dependuponthetotalnumberof…rms in thatindustry. L ettingX denotethis common

outputlevel, andassumingsymmetryacross industries, itthenfollowsthatx(i) = N X for

i2 [0 ;A ].7 H owever, itisimportanttonotethatfromthestandpointofeach…rm, theoutput

ofallother…rms is takenasgivensothat, from equation(2), itviewsthepriceitfacesas

p = ®
³
X +

P
j2nF ;n I X j́

®¡1
. Inthislastexpression, X jdenotestheproductionlevelofthe

jth …rm ineithersector. W enowturntothedescriptionofformalsandinformals inmore

detail, aswellastheoutcomeoftheCournotgame.

Inanyindustryi, perperiodpro…tsgeneratedbyatypical…rm intheinformalsector

aregivenby

¼ I = pX ¡ÀX ¡¸; with¸ > 0: (4)

T hus, oncecopied from an alreadyexistingblueprint, an intermediategoodofanytype

requires À > 0 unitsof…naloutputtoproducedomestically. Inaddition, informal…rmsdo

7 G oods intheformalandinformalsectorsare, therefore, perfectsubstitutes inthisframework.
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notpayanytaxesbutmustincura…xedcostperperiod, ¸, whichBraunandL oayza(19 9 3)

refertoas “thedisadvantages inherenttoinformality.” B yvirtueoftheirillegalstatus,

informalsdonotbene…tfrom accesstoapoliceforceorcourtsoflaw. A saresult, theydo

notpossesscompleteandenforceablepropertyrightsovertheirproduct. W ecantherefore

thinkof¸ asa…xedpro…tlossduetocriminalo¤encessuchactsofterrorismortheft[seeD e

Soto(19 8 9 )]. U nderthisinterpretationofthecostofinformality, thesizeof¸ describeshow

welltheinformalsectormanagestocopeoutsidethelegalsystem. A snotedbyD eSoto, an

informaljudicialsystem whichrelies onextralegalnormscansometimes emergetoresolve

landdisputesandcriminalacts. T hecostofinformalitymay, therefore, varyfrom country

tocountry. Inthispaper, wedonotinvestigatethefactorsthatmightultimatelydetermine

theextralegalorganizationofinformals. Instead, losses duetothelackofpropertyrights

enforcementaretakenasexogenousfromthepointofviewofaninformal…rm. Equilibrium

growthratesarethenderived, underbothfreeentryintheformalsectorandregulatedentry

byrent-seekingo¢cials, fordi¤erentvaluesof¸.
Pro…tsforthetypicalformal…rm inanyindustryiaregivenby

¼F = pX ¡ÀX ¡T: (5)

T hese …rms, therefore, facemarginalcosts similartothoseofthe informals as wellas a

…xedtaxcostperperiod, T. T hetaxcostT amounts toanout‡owoffunds inherentto

operatingintheformalsector. A s such, taxesarecollectedbythegovernmentwhichthen

uses this revenuetoprovidecourts oflawand apolice force. H ence, in this paper, the

de…ningcharacteristicofformal…rmsliesinthefactthattheydonotincuranyofthecosts

associatedwith¸. A sinB arro(19 9 0), accesstoapoliceforceandjudicialservicesissubject

tocongestion. Inparticular, weassumethattheresourcecostsattachedtotheprovisionof

publicservicesarequadraticinthesizeoftheformaleconomy. Totalgovernmentspending

onpublicservices, acrossallindustries, canaccordinglybeexpressedasG =
RA
0 ´

¡
nF

¢2 d i,
with´ > 0 . W efurtherassumethatthegovernmentmaintainsabalancedbudgetpolicyso

that, ineveryperiod, governmentspendingexhauststotaltaxrevenue, A ´
¡
nF

¢2 = A nFT.
Itfollowsthat

T = ´nF: (6)

Inotherwords, …rms intheformalsectorpaytaxes equaltotheaveragecostofproviding

themwithpublicservices.

Pro…tmaximizationby…rmsineithersectoryieldsasetofN identical…rst-ordercondi-
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tionsfortheexactCournotform,

® (® ¡1)

0@X +
X

j2nF ;n I
X j

1A®¡2

X + ®

0@X +
X

j2nF ;n I
X j

1A®¡1

¡À = 0 ; (7 )

fromwhichitfollowsthateach…rm’sproductionlevelisgivenby

X =
³®
À

´ 1
1¡® £

N ®¡1¡(1¡®)N ®¡2¤ 1
1¡® : (8)

A s alludedtoearlier, X is afunctionofthetotalnumberof…rms intheindustry, includ-

ingboththeformaland informalsectors, andwillthus bedenoted X (N ) throughoutthe

remainderofthepaper. In asimilarfashion, thepriceofintermediategoods in (2) can

nowbedenotedp(N ). A ppendixA showsthatthenetsalesmarginforintermediategoods

producers, de…nedas

Â(N ) = [p(N )¡À]X (N ); (9 )

decreases with N .8 G iven thedi¤erentnatureof…xed costs in theformaland informal

economies, this featureofthemodelplaysakeyrolebelowindeterminingtheequilibrium

sizes ofthetwosectors. Speci…cally, sincetheuseofapoliceforceand courts oflawis

subjecttocongestion, some…rmswillgenerallyprefertolocateproductionintheinformal

economy.

2.3 D eterminationofthegrowthrate

Toclosethemodel, wenowneedtoaddresstheproblemfacedbyarepresentativeagent. A t

eachpointintime, therepresentativeagentreceivesbothformalandinformal…rms’pro…ts,

acrossallindustries, asdividends. U singthenotationin(4)and(5), thesumofpro…tscan

beexpressedas¦ F + ¦ I = A nF¼F+ A n I ¼ I ;where¦ F and¦ I aretakenasgiven. M oreover,

from equation(3), thenetoutputobtainedfrom theuseofintermediategoods isgivenby

(1¡®)[N X (N )]® A .W eassumethattoadoptanewtechnologyfromabroad, itisnecessary

toinvestoneunitof…naloutput. T heproblem ofarepresentativeagentwithdiscounted,

constantelasticitypreferences, canthereforebeexpressedas

maxUc=
Z 1

0
e¡½t

C 1¡¾ ¡1
1¡¾

d twith¾ ¸0 and½ > 0 ; (P 1)

8 T he intuitionbehindthis resultis relativelystraightforward. A s thenumberof…rms increases, each

…rm operatesonalowerresidualdemandcurveand, consequently, attempts toreduceoutputinane¤ort

tomaximizepro…ts andcurb fallingprices. Inequilibrium, prices fallfasterthantherateatwhich …rms

areabletoadjusttheiroutput. Thenetsalesmarginforeach…rm, therefore, fallswiththetotalnumberof

…rms inbothsectors.
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subjecttoC +
d A
d t

= (1¡®)[N X (N )]® A + ¦ F + ¦ I , andA 0 > 0 given, (10)

whereC denotes theagent’sconsumptionlevel.9 T hesolutiontotheabovedynamicopti-

mizationproblemyieldsthefollowinggrowthrateformulaforconsumption,

°c=
(1¡®)[N X (N )]® ¡½

¾
; (11)

withnotransitionaldynamics. U singtheresourceconstraintfortheeconomyasawhole, it

isclearthat(11)representsabalancedgrowthrateforthiseconomywhich, intheremainder

oftheanalysis, wedenoteby°. A tthisstage, oneshouldnotethatthereturntoacquiring

newtechnology, (1¡®)[N X (N )]® , isnotyetanequilibriumsolution. Indeed, thesizeofthe

formalsectorandthatoftheundergroundeconomyhaveyettobedetermined. N evertheless,

a…rstinterestingresultarises:

R esult1: Thereturntoacquiringtechnology, (1¡® )[N X (N )]® , increasesmonotonically

withthetotalnumberof…rms, N , andeventuallyasymptotestoaconstant.

T heproofofthisresultisinappendixA .Inessence, therearetwoimportantfactorsthat

determinethedegreetowhichthiseconomytakesadvantageofnewlyacquiredtechnology:

thenumberof…rms thatactuallymakeuseofthis technology, and thedegreetowhich

each …rm uses it. Twoopposingforces areine¤ect. O ntheonehand, agreaternumber

of…rms directlyhelps in raisingthereturn totechnologyadoption. O n theotherhand,

andbecauseofimperfectcompetition, agreaternumberof…rms impliesthateach…rmwill

produceasmallerquantityoftheassociatedintermediateinput. T hegrowthratethenrises

atadecreasingratewiththetotalnumberof…rms -includinginformal…rms- involvedin

theproductionofintermediateinputs. T heimportantpointhereisthattheinformalsector

mayplayalegitimaterole in promotingeconomicgrowth. Therefore, equation (11) may

lendsomecredibilitytosupportprogramsthatexplicitlyrecognizetheroleoftheinformal

economyintheprocessofeconomicdevelopment. O fcourse, andaswenowshow, whether

ornotaninformalsectorexistsinequilibriumultimatelydependsonhowwellinformalscan

copeoutsideofo¢ciallawsandregulations.

Equilibriumwithfreeentryintheformaleconomyrequiresthat¼F = 0 or, equivalently,

Â(N ) = ´nF: (12)

Ifitwerethecasethat¼F > 0 , additional…rmswouldattempttojointheformalsector

whileif¼F < 0 , some…rmswouldexit. Inaddition, itmustalsobethecasethat¼ I = 0
9 Equation (10) implies thatthe goods marketclears since the right-hand side simply equals Y ¡

G¡A N ÀX ¡A nI¸ornetG D P.
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inequilibrium. A gain, thereshouldbenoincentiveforinformalstoeitherenterorexitthe

undergroundeconomy. Furthermore, with¼ I = 0 , no…rmhasanincentivetoswitchbetween

sectors. T hus, equilibrium intheinformalsectorimpliesthatthefollowingconditionmust

simultaneouslyhold,

Â(N ) = ¸: (13)

L ettingN (̧ ) denotethesolutionto(13), itcanbeshownthattheequilibrium numberof

…rmsinbothsectorsvarieswithrespectto¸ asfollows,10

nF =

(
¸=´ when¸ < ¸¤

¸¤=´ when¸ ¸¸¤
; whilen I =

(
N (̧ )¡¸=´ when¸ < ¸¤

0 when¸ ¸¸¤
; (14)

where ¸¤ represents athreshold costabovewhich, underfreeentry, no informal…nds it

pro…tabletooperate. Figure 1 helps followthe intuitionunderlyingthesizes ofthetwo

sectorsin(14).

W henthecostofinformality is relativelylowsothat¸ < ¸¤, thesizeofbothsectors

is simplyfoundbysolving(12) and(13) simultaneouslywhilerecallingthatnF + n I = N .

T his immediatelyyields nF = ¸=´ andn I = N (̧ )¡¸=´. H owever, asthecostofoperating
withoutenforceablepropertyrights rises, twofactors comeintoplay. First, an increasing

numberofinformalsprefertoswitchtotheformaleconomy. Thesizeoftheformalsector,

therefore, naturallyriseswith ¸. Second, sincebothformalandinformal…rms interactin

thesamemarket, anincreaseinthecostofinformalitymeansthatthecombinedsizeofthe

twosectorsmustfall. T hatis, sinceÂ(N ) fallsmonotonicallywith N , equation(13) implies

thatN (̧ ) falls monotonicallywith ¸. T hesetwofactors directly implythatthenumber

ofinformals declines as doingbusiness intheundergroundeconomybecomes increasingly

di¢cult. Eventually, athreshold¸¤ isattainedatwhichpointtheinformalsectorvanishes

andthesizeoftheformalsectorstabilizesat¸¤=´:
H avingcharacterizedhowthenumberof…rmsineithersectorendogenouslyrespondsto

variations inthecostofinformality, equation(11) impliesthattheequilibrium growthrate

isgivenby

°=

(
((1¡®)[N (̧ )X (N (̧ ))]® ¡½)=¾ when¸ < ¸¤

((1¡®)[(̧ ¤=´)X (̧ ¤=´)]® ¡½)=¾ when¸ ¸¸¤
; (15)

whereX (̧ ¤=´) solves (8) when N = ¸¤=´ andsimilarlyforX (N (̧ )). H ence, therateof

growthdeclines as thecostassociatedwiththelackoflegalprotectionrises. T his follows

fromthefactthatN (̧ ) isdecreasingin¸ while, asindicatedearlier, thereturntotechnology

10T heconstructionofthisequilibrium isshownappendixA .
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Figure 1
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adoption, (1¡® )[N X (N )]® , increaseswith N . T heseresultsdirectlyleadtothefollowing

observation:

R esult2: W hen ¸ ¸ ¸¤, free entry in the formaleconomyendogenouslyrules out

theexistenceofan informalsector. In thatcase, therateofgrowthsimplyre‡ects formal

economicactivity. H owever, when thecostofoperatinginformallyfalls relativelylowand

¸ < ¸¤, aninformaleconomyemergesand, byincreasingthenumberofavailableintermediate

inputs, actuallyraisesthereturntoacquiringnewtechnology.

T herefore, with noparticularrestrictions placed on beingformal, thepresenceofan

underground economy is notnecessarily inconsistentwith ahigh rateofgrowth. Iffree

entrytrulyexists intheformalsector, there is asense inwhich informalitycanneverbe

detrimentaltoeconomicgrowth. Informals eithercontributetogrowthwhenthecostof

informalityislowenough, orsimplydisappearendogenouslyifthiscostis su¢cientlyhigh.

Itisworthnotingthatsincepro…tsarezeroforall…rmsunderfreeentry, therepresentative

agent’s lifetimeutilitycansimplybeintegratedoutin(P 1) toyieldUc= A1¡¾0 (½¡°(1¡¾))¡¾
(1¡¾) :

T herefore, since½ > °(1¡¾)musthold,11 Ucincreaseswith°inthiscase.

O fcourse, theequilibrium described inthis section is usefulonlyas abenchmarksce-

nario. Inpractise, largeinformalsectorstendtobeassociatedwithbureaucraticcorruption,

questionablepayments, as wellas substantialamounts ofredtape. A ccordingtoBayley

(19 66), thesituationinD elhi was suchthat“givingpresentsandgratuitiestogovernment

o¢cerswasanindispensablecourtesyandrespectable, civilizedwayofcarryingonbusiness.”

Insuchcircumstances, some…rmsmayprefertoproduceinformallyevenwhentheabsence

oflegalprotectionprovesrelativelycostly;anditisthelatterdistortionthatmaywelllead

tolowergrowth. Therefore, wenowturnourattentiontotherateofgrowththatemerges

whenrent-seekingpublico¢cialscontrolentryintheformalsector.

3 L ong-rungrowthwithrent-seekingo¢cialsandreg-

ulatedentry

Inthecaseoffreeentryintheformalsector, itwas implicitlyassumedthataccess tothe

formaleconomycouldbeobtainedatzerocostandwithoutanyfurthercomplications. T his

situation, however, is farfrom thatwhich is describedbyD eSoto(19 89 ) inregardtothe

formalsectorin Peru. T hus, atypicalindustrialcompanycanuse“only $23.00 ofevery

$100.00 ofthesurplusesgeneratedandpotentiallyconvertibletopro…ts, andtheyspendthe

11T hisrestrictionensuresthatlifetimeutilityisbounded. SeeR ebelo(19 9 1).
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remaining$7 6.00 onremaininglegal. Contrarytowhatonemightassume, only$17 .60 of

thisamountgoestopaytaxes;$59 .60 isspentonotherlegalcosts.”12 A sweshallnowargue,

D eSoto’sobservationsareconsistentwiththeoutcomesofarent-seekingbureaucracy.

Toinvestigatethee¤ects ofrent-seekingbureaucraticbehaviorongrowth, supposean

alternative scenarioinwhich, atthebeginningoftime, a…nitenumberS > 1 ofpublic

o¢cialsisrandomlydrawnfromthepopulationofagents. H ere, oneisborneitheraconsumer

oragovernmento¢cialandcannotlaterswitchtypes. Forconvenience, wesupposethat

eachbureaucrathasjurisdictionoverA =S industries.

Tounderstandatleastsomeofthemotivationsbehindtheremarkablyhighlevelsofred

tapewhichD eSoto(19 89 ) associateswiththeformalsector, wenowmakefourimportant

assumptionsconcerningtheenvironment.

First, supposethatabureaucratassociatedwithaparticularindustrycanregulatethe

size oftheformalsectorin thatindustry. Todoso, hewould issue licenses and create

additionalproceduralrequirementswhilecharging…rmsaccordingly. D eSoto(19 8 9 )writes

thattoremain in the formalsectorin Peru, “business people have tosatisfy anumber

ofregulations, rangingfrom processinganendless successionofdocuments ingovernment

o¢cestoadministeringtheirsta¤ in‡exibly.” O ntheonehand, thislatterassumptionmay

re‡ectafairamountofdecentralizationintheregulationofdi¤erentindustries. T hismay

beespeciallytrueofnationswhosebureaucraticsystemislargelydisorganized. O ntheother

hand, itmaysimplyre‡ecttheillegalundertakingsofcorrupto¢cials. Ineithercase, this

assumptionallows arent-seekingo¢cialtochargeeachformal…rm withanarti…cialcost

perperiod, Ã , fortheprovisionofunnecessaryadministrativeservices.

Second, weassumethato¢cials canactwithoutanyrealriskofdetectionorpunish-

ment. ShleiferandV ishny(19 9 3)pointoutthatwherepublicpressuretostopcorruptionis

relativelyweak-andwebelievethis tobethecaseinmostdevelopingcountries- this is in

facta…ttingassumption.

T hird, suppose, forsimplicity, thatbureaucrats consumeonlyoutoftherevenues they

acquire from charging…rms with non-tax legalcosts in theirindustry. T his assumption

followsanearlyobservationbyM yrdal(1968)whowritesthatin“nearlyallA siancountries,

therehas always beenatraditionofcorruption. Publico¢cemeantperquisites. O ¢cials

werenotwellpaid andhad tomakeends meet. T hewell-timed bribe -which was often

almostaconventionalfee- wastheemollientwhichmadethewheelsofadministrationturn

moree¢ciently.”

Finally, as in B raunand L oayza(19 9 3), weassumethatrevenues collectedbyo¢cials

intheform ofproceduraloradministrativecostsarenotreinvested inthis economy. This

12Emphasisadded.
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assumptioncapturestheideathatbureaucraticgrafttypically…nds itswaytoforeignbank

accountsinsteadofbeinginvesteddomestically.

H avingassumedthatpublico¢cialscanfreelycreatearti…cialadministrativeprocedures,

onemightnaturallyexpectsuchredtapetoemergeasawaytocapturetherentsgenerated

intheformaleconomy. M oreover, corrupto¢cialscanalsodecideonhowtomaximizethe

sizeoftheserentsbycontrollingentryintheformalsector. R ecallthat, ineachtimeperiod,

aformal…rmearnspro…tsintheamountof¼F. T herefore, takingnF asgiven, wecanthink

ofa…rstoptimizationstagefacedbyatypicalrent-seekingbureaucratas

max
Ã

Ub =
Z 1

0
e¡½t

[C b]1¡¾ ¡1
1¡¾

d twith¾ ¸0 and½ > 0 ; (P 2)

subjecttoC b =
Z A =S

0
nFÃ d i, Ã ·¼F , andA 0 > 0 given.

U ndertheassumptionthatnodangerofdetectionorpunishmentexists, acorrupto¢cial

willnaturallysettheamountofarti…cialservicecostsappliedtoeach…rm, Ã , toitsupper

bound, ¼F .
A questionwhichimmediatelyfollowsis: whatistheoptimalsizeoftheformalsectorfrom

theperspectiveofrent-seekinggovernmento¢cials? A s aresultofimperfectcompetition

amongintermediategoodsproducers, formal…rmscanpotentiallymakepositivepro…tsas

longasentryintheformaleconomyislimited. T hus, wemayimagineasecondoptimization

stageinwhichacorrupto¢cialsolvesanewversionoftheproblem inP2,

max
nF

Ub =
£
(A 0 nF¼F)=S

¤1¡¾
(1¡¾)(½¡°(1¡¾))

: (P 2’)

T heequationin(P2’)hasbeenobtainedbysettingÃ = ¼F inproblem (P2)andintegrating

outtheresultingexpressionforthelifetimeutilityofarent-seekingo¢cial. Itisstraightfor-

wardtoestablishthatUb is increasingin nF¼F forallvaluesoftheparameters. Itfollows

thatthemaximizationofUb withrespecttonF isequivalenttothemaximizationofnF¼F.
Inotherwords, apublico¢cialregulatingagiven industrywillchoosethenumberofli-

censes heissues soas tomaximizethesum offormal…rms’pro…ts inthatindustry. N ote

thatrent-seekingo¢cialsdonotinternalizethee¤ectsoftheiractionson°. R ather, they

taketherateofeconomicgrowthasgiveninsolvingtheiroptimizationproblem.

In ordertodeterminethe sizeofthe informaleconomyas wellas thatoftheformal

sector, weassumethattherestillisfreeentryintheinformaleconomy. Inpractice, this isa

13



distinguishingfeatureoftheundergroundeconomyrelativetothatoftheformalsector. A s

insection2, thenoentry/exitconditionforinformals is

Â(N ) = ¸: (16)

Furthermore, aswehavejustindicated, bureaucratschoosethesizeoftheformalsectorso

astomaximizethetotalvalueofformal…rms’pro…ts,

max
nF

= nF
£
Â(N )¡´nF

¤
: (17 )

O bserve thato¢cials stillprovide lawenforcementservices and, therefore, need totake

intoaccounttheirassociatedresourcecosts. W ithouttheseservices, all…rmswouldchoose

tooperateinformallyandtherewouldbenothingforpublico¢cials togain. G iventhese

equilibrium conditions, (16) determinesthetotalnumberofactive…rms. A s before, welet

thissolutionbedenotedbyN (̧ ). A ppendixA thenshowsthattheequilibriumsizesofboth

theformalsectorandtheundergroundeconomycanbecharacterizedas functions of¸ as

follows,

nF =

(
¸=2 ´ when¸ < ¸
N (̧ ) when¸ ¸¸

; whilen I =

(
N (̧ )¡¸=2 ´ when¸ < ¸
0 when¸ ¸¸

; (18)

where¸ representsathresholdcostabovewhich, underbureaucraticrent-seeking, theinfor-

malsectorceases toexist. A directcomparisonwithourinitialresults insection 2 shows

thefollowing:

R esult3: A llelseequal, thesizeoftheinformaleconomyislargerwhentheformalsector

mustcontendwitharent-seekingbureaucracythanwhenitisdeterminedbyfreeentry.

Figure2 provides someintuitionbehindthis result. First, supposethat¸ < ¸¤. Con-

sistentwiththeirrent-seekingbehavior, o¢cials …nd itoptimaltorestrictthesizeofthe

formaleconomyto¸=2 ´ inordertomaximizethesumofformal…rms’pro…ts. T hesepro…ts

amountto¸ 2 =4 ´ perindustryandcanthenbeextractedwiththeuseofredtapeas de-

scribedabove. InFigure2, thesizeoftheinformalsectoristhereforegivenbythedi¤erence

betweenthecurveN (̧ )andtheray¸=2 ´, andexceedsthatwhichemergesunderfreeentry,

N (̧ )¡¸=´. M oreover, recallfrom Figure1 thatwhenthecostofinformalityreached¸¤,
informalsnolongerfounditpro…tabletooperateunderfreeentry. Inthiscase, however, an

informalsectorstillexistswhen¸ ¸¸¤. Indeed, byarti…ciallyrestrictingentryintheformal

economy, apredatorybureaucracymakesitworthwhileforsome…rmstooperateinformally

evenwhenthecostofinformalityisrelativelyhigh. Eventually, thecostsofdoingbusiness

14
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intheinformalsectorcanreachahighenoughthreshold, denotedby¸, that, rent-seeking
o¢cials notwithstanding, theunderground economyendogenouslyvanishes. Itshould be

clearthat¸ > ¸¤. A ppendixA showsthatwhen ¸ ¸¸ , corrupto¢cials …nditoptimalto

setthesizeoftheformalsectortonF = N (̧ ). T heseequilibriumresultsareinsomeways

reminiscentoftheintuitionpresentedinShleiferandV ishny(19 9 3). Inparticular, theyare

agoodexampleoftheallocativedistortionsthatmayresultinanenvironmentcharacterized

bypervasivecorruption. IncontrasttoShleiferandV ishny(19 9 3), however, weshallsee

thatwhetherornotsuchbureaucraticrent-seekingisnecessarilydetrimentalforgrowthstill

depends importantlyonhowwelltheinformalsmanageinanextralegalenvironment.

Torecovertherateofeconomicgrowth inthis case, notethattheproblem facingthe

representativeagentis essentially the sameas thatdepicted in (P1), exceptforthefact

thatformal…rms’pro…tsnowaccruetopublico¢cials. T hus, thereturntoacquiringnew

technologyisstillgivenby(1¡®)[N X (N )]® . G iventheequilibriumsizesoftheformaland

undergroundeconomies in(18), theequilibriumgrowthrateinequation(15) isnow,

°=
(1¡®)[N (̧ )X (N (̧ ))]® ¡½

¾
; (19 )

whereX (N (̧ )) solves (8)when N = N (̧ ).
Figure3 shows acomparisonofthegrowthrates thatemergeunderthescenarios de-

scribedinthis sectionaswellas section2.T hatis, equations (15) and(19 ). Inparticular,

thefollowingresultisworthstressing:

R esult4: Therateofgrowththatariseswhenrent-seekingo¢cialscontrolentrytothe

formaleconomyiseitherthesameorlowerthanwhenitssizeisdeterminedbyfreeentry.

First, observethatwhenthecostsofoperatingoutsidetheformaleconomyarerelatively

high (i.e. ¸ ¸ ¸¤), bureaucraticcorruptionandredtapenecessarilyleadtolowergrowth

relativetothefreeentrycaseinsection2. T hisresultdirectlystemsfromthenotionthat, by

arti…ciallyrestrictingentryintheformaleconomy, rent-seekingo¢cials induceinformalsto

operateevenwheninformalityprovesrelativelycostly. T hisforcesanoverallreductioninthe

levelofeconomicactivityandleadstotheproductionoffewerintermediateinputs. T hese

mechanisms in turn lowerthedegreetowhichtheeconomycantakeadvantageofnewly

adoptedtechnology. Since, inthis model, rent-seekingalsocorresponds tothecreationof

unnecessaryprocedures, thisresultprovidesatheoreticalfoundationforthevarious…ndings

documentedbyM auro(19 9 5) ongrowthandbureaucraticquality. Speci…cally, byusinga

panelof7 0 countries overtheperiod19 7 1-19 83, M auro(19 9 5) presents detailedempirical

workwhich suggests thatbureaucraticcorruption andred tapearenegatively correlated
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withcountrygrowthperformance. A lthoughdi¢culttoassessdirectly, onewouldtherefore

expectthecostoflocatingproductionintheinformalsectortoberelativelyhighformost

countries.

Second, whenthecostofinformalityfallsbelow¸¤, arelativelyhighgrowthrateprevails

irrespective ofwhethertheformaleconomy is in the hands ofrent-seekingo¢cials. To

understandthenatureofthis result, observethatwhen ¸ < ¸¤, alargenumberof…rms

prefertolocateproductionintheinformalsectoreveninthefree-entryequilibrium. H ence,

theactoflimitingentryintheformaleconomydoesnotbindinthiscase. R ecallfromsection

2 that, in this model, itis thetotalnumberofintermediate inputs produced thathelps

determinethereturntoacquiringnewtechnology. Itmaybethatthecostsofcarryingon

businessinformallyarerelativelysmallforcountriessuchasChina, orevenItaly. T hiswould

partiallyexplainwhythesecountriesdonotseemtosu¤erdespitepervasivecorruption.

T hird, aswestressedearlier, bureaucraticrent-seekingalways leads tolargerinformal

economiesrelativetothefreeentrycase. T his…ndingsupportstheempiricalevidenceo¤ered

byL oayza(19 9 6)onL atinA mericancountries. H owever, alowequilibriumgrowthratedoes

notresultfromproblemsinherenttothesizeoftheinformalsector. R atheritistheoutcome

ofahighcostofinformalitycombinedwiththeburdenofarent-seekingbureaucracy.

Finally, and since informal…rms make zeropro…ts in equilibrium, the representative

agent’swelfareisstillgivenbyUc= A1¡¾0 (½¡°(1¡¾))¡¾
(1¡¾) . A spointedoutearlier, thisexpression

is increasinginthegrowthrate. T herefore, whentheinformalsectoroperates inrelatively

di¢cultconditions, thatiswhenthecostofinformalityishigh, bureaucraticrent-seekingnot

onlyleadstolowergrowthbutalsolowerwelfare. Incontrast, whenthecostofinformalityis

relativelylow, corruptionis irrelevantforbotheconomicgrowthandagents’lifetimeutility.

3.1 R ent-seeking, informality, andgrowthinrelatedliterature

T henotionthatcorruptbureaucracies playan importantrole in theprocess ofeconomic

developmentisnotnecessarilynew. L e¤ (1964) forinstance, arguedthatifbribescouldbe

collected, corruptionmightactuallyenhancegrowthbyraisingtheproductivityofgovern-

mento¢cials. A fewyearslater, B ayley(1966), andN ye(19 67 ), attemptedtosystematically

categorizechannelsthroughwhichpoliticalcorruptioncoulda¤ecteconomicgrowth. This

literaturehasrecentlyseenaresurgenceininterest, especiallywithregardtothequestionof

occupationalchoice. A cemogluandVerdier(19 9 8), forexample, showthatcorruptionusu-

allyinducesapersistentmisallocationoftalentingeneralequilibrium. Thismisallocationis

thenassociatedwithareductioninproductiveinvestments. Inasimilarvein, M urphyetal.

(19 9 3) stressthatbecauseofincreasingreturnstorent-seekingactivities, corruptpractices
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renderproductiveactivityless attractiveand, consequently, leadtolowergrowth. Incon-

trast, ourmodelremainssilentonthematterofoccupationalchoiceasagentscannotswitch

betweenactivities. N evertheless, rent-seekingstillhasasigni…cantimpactongrowthsince

ita¤ectsthedegreetowhich…rmstakeadvantageoftechnologicaladoptions. O urviewof

acorruptbureaucracy, therefore, is complementarytothatofParenteandPrescott(19 9 4)

whostress theimportanceofbarriers tosuchadoptions. O fcourse, inthis paper, results

dependcruciallyontherelativecostconditions thatcharacterizeinformal…rms. Intying

theactionsofself-interestedgovernmento¢cialstotheenvironmentinwhichtheyoperate,

this modelhas addressedtwoofthemorepervasivecharacteristics ofdevelopingnations:

corruptionandtheinformaleconomy.

Thefactthattheinformaleconomyconstitutesasigni…cantportionofeconomicactiv-

ityindevelopingcountries iswellestablished. W hilemanyconsidertheinformalsectoras

potentiallyharmfultodevelopment, others, includingM ontieletal. (19 9 3), have instead

cometoviewtheinformaleconomyasacrucialdeterminantofgrowth. Thelatterauthors

suggestthatthemere“sizeofthesemarkets argues againstthehypothesis thattheyare

unproductiveorundesirable.” A s agoodexampleofjusthowimportantaroletheunder-

groundeconomycanplay, D eSoto(19 89 ) notesthatinthecaseofthePeruviantransport

industry, informalminibuseshavecometoberecognizedbythestateas“themainvehicles

formasstransportation.” W ehaveshowninthispaperthatinformal…rmscanindeedplay

alegitimateroleintheprocessofeconomicgrowth.

4 L ong-rungrowthandeconomicwelfareinasecond

bestworld

T husfar, wehaveestablishedthatbureaucraticrent-seekingneitherleadstohighergrowth

norhigherutilityrelativetothecaseoffreeentryintheformalsector. T hisistrueirrespec-

tiveofthecostofinformality. H owever, becausetheenforcementofpropertyrightsissubject

tocongestionexternalities, itwouldbeerroneous toconcludethatrestrictingentryinthe

formaleconomyisalwaysdetrimentalforeconomicwelfare. A questionwhichthenarisesis:

caneconomicwelfareeverbeimprovedbyrestrictingentryintheformalsectorandallowing

…rmstokeeptheresultingpro…ts?Inansweringthisquestion, wemayimagineabenevolent

governmentwhoseaim istomaximizeconsumers’lifetimeutility. T his benevolentgovern-

mentwouldtakethenatureof…rms’interactionsasgivenandthussolveasecond-bestpolicy

problem. Thisis incontrasttoamuchlessrealistic…rst-bestplanningproblem inwhichthe

governmentcouldfreelychoosethesizeoftheinformaleconomy. U ndertheseconditions,
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thenoentry/exitconditionwouldholdforinformal…rmsas insections2 and3,

Â(N ) = ¸: (20)

Inaddition, abenevolentgovernmentwouldsolve

max
nF

Uc=
¡
[½¡°(N )(1¡¾)+ nF¼F]A 0

¢1¡¾
(1¡¾)(½¡°(N )(1¡¾))

; (P3)

T heexpressionin(P3) isobtainedbyintegratingoutlifetimeutilityin(P1)whiletakingthe

(imperfectly)competitiveequilibriumasgiven.13 R ecallusing(11) thatthegrowthrate, °,
isultimatelyafunctionofthetotalnumberofintermediateinputsproducers, N . T herefore,

givenan equilibrium inwhich both formaland informal…rms exist, thesolutionto(P3)

is simplyfoundbymaximizingnF¼F.14 Putanotherway, insolvingits second-bestpolicy

problem, abenevolentgovernmentends up havingthesameobjectiveas thatofcorrupt

bureaucrats. T hedi¤erence, ofcourse, is thattheresultingrentsthataregeneratedinthe

formalsectornowcontributetoincreasingconsumers’initialconsumptionlevel. W ealready

knowwhattheequilibrium sizes ofboth sectors are in this case. In particular, theyare

givenby(18). N otethatthesizeoftheformalsectorimpliesthat2 ´nF = ¸ for¸ < ¸. A

welfare-maximizinggovernmentthuschoosesthesizeoftheformaleconomysoastoequate

themarginalcostofentryacross sectors. Incontrast, thesizeoftheformalsectorunder

freeentrywasdeterminedbyequatingtheaveragecostofentryacrosssectors, ´nF = ¸ for

¸ < ¸¤. A s insection3, theresultingrateofgrowthis

°=
(1¡® )[N (̧ )X (N (̧ ))]® ¡½

¾
: (21)

H owever, sinceagentsnowreceiveformal…rms’pro…tsasdividends, lifetimeutilityisgreater

thanthatwhichobtainswithbureaucraticrent-seeking. Speci…cally,

Uc=

³
[½¡°(1¡¾)+ ¸2

4 ´]A 0
1́¡¾

(1¡¾)(½¡°(1¡¾))
>

A 1¡¾0 (½¡°(1¡¾))¡¾

(1¡¾)
(22)

13Sincea…nitenumberofpublico¢cials is randomlydrawnfrom acontinuum ofagents, thewelfareof

rent-seekingbureaucratsdoesnotenterin(P3). Inotherwords, inlookingatthewelfareoftheeconomyas

awhole, wediscountthecorruptfewwho, inthismodel, arerandomlyputinapositionofcontrol.
14T heexpressionin(P3) is strictlyincreasinginnF ¼F .
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T herents ¸ 2
4 ´ > 0 inequation(22)representthemaximizedvalueofformal…rms’pro…tsthat

previouslyaccruedtorent-seekingo¢cials. Inthiscase, however, thesepro…tscapturethe

e¢ciencygainthatresults from internalizingthecongestion inherenttotheprovisionofa

publicforceandcourtsoflaw. A lthoughpro…tsneverenterthedeterminationofthegrowth

rate, itcertainlymattersforwelfarewhoultimatelyturnsouttobethebene…ciaryofthose

rents.

Insection3, wesawthatwhenthecostofinformalitywassu¢cientlyhigh, thatiswhen

¸ ¸¸, noinformal…rm founditworthwhiletooperate. Inthatcase, acomplicationarises

in(P3)sinceall…rmsareformalandnF = N . Tosolveforthesecond-bestequilibriumwith

noinformal…rms, wecanthinkoftheproblem facedbyabenevolentgovernmentas

max
N

Uc=
([½¡°(N )(1¡¾)+ N (Â(N )¡´N )]A 0 )

1¡¾

(1¡¾)(½¡°(N )(1¡¾))
; (P3’)

subjecttoÂ(N )·¸;

wheretheconstraintensuresthatinformalsnever…nditpro…tabletore-enter. Considering

thefunctionalformsfor°(N )andÂ(N ), ananalyticalsolutionto(P3’) isdi¢culttoobtain.

H owever, anumericalformulationof(P3’) caneasilybecarriedout. T heresults from this

simulationareshowninFigures4a)through4d).15

T hesecond-bestwelfaresolutionisalwaysgreaterthanthewelfaresolutionsthatemerge

in sections 2 and 3. M oreover, long-run growth is the sameas thatwhich arises under

bureaucraticrent-seeking. T hereasonisthat, indecidingonthesizeoftheformalsector, a

well-meaninggovernmentfacesthesameincentivesasrent-seekingo¢cials. Bothadoptthe

samedecisionruleandgeneraterentsintheformaleconomyinthesamefashion. Inonecase,

thee¢ciencygainaccruestoallconsumerswhereas, intheothercase, itaccruestoasmall

numberofrent-seekingo¢cials (i.e. withmeasurezeroinourframework). T heanalysis

ofthis second-bestsolution, therefore, is especiallyhelpfulinpointingoutthedangers of

equatinggrowthandwelfare.

15T heparametervalues used in this particularexampleareas follows: ® = :30 ; ½ = :0 2; ¾ = 4; ´ =

7:5£1 0¡5;º =20 . T herangeofvaluesfor¸ waschosensoastogenerateatotalnumberof…rmsbetween

1 and 1 0 0 in each industry. Fortheseparametervalues, theconstraintin (P3’) always binds. T herefore,

andforallvaluesof¸, thesecond-bestsolutionsforthesizesofboththeformalsectorandtheunderground

economymimicthosewhichemergeunderarent-seekingbureaucracy.
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5 Conclusionsanddirectionsforfutureresearch

T he objective in this paperhas been todrawalink between bureaucraticrent-seeking,

the informaleconomy, andeconomicgrowth. In addressingthe issues …rstsetoutinthe

introduction, ourframeworkprovidesthefollowingobservations.

First, largeinformalsectors, inandofthemselves, arenotnecessarilydetrimentaltoeco-

nomicgrowth. W ithimperfectcompetitionamong…rms, thereturntotechnologyadoption

increaseswiththenumberof…rmsthatareabletotakeadvantageofnewlyacquiredtech-

nology. T hese…rmsmaywellincludeinformal…rms. T herefore, inprinciple, highergrowth

is notinconsistentwithhavinglargeinformaleconomies. W henthecosts associatedwith

operatingoutsideofo¢ciallaws andregulations aretoohigh, the informalsectorsimply

vanishesendogenously.

Second, inaworldwithlittlemonitoringoverbureaucracies, rent-seekingo¢cials may

…nd itadvantageous tocreatearti…cialbureaucraticprocedures as away toappropriate

…rms’pro…ts. Insuchanenvironment, itisoptimalfortheseo¢cialstorestrictentryinthe

formaleconomyinordertomaximizetherentsthatareextractedasredtape. T his …nding

helpsexplainwhylargeinformalsectorsaretypicallyassociatedwithbothhighlevelsofred
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tapeandine¢cientbureaucracies.

Finally, we…ndthatwhetherornotbureaucraticrent-seekingis associatedwithlower

growthdependscruciallyonthecostsassociatedwiththeabsenceofpropertyrightsprotec-

tion. O ntheonehand, whenthesecosts arerelativelylow, alargeinformalsectorexists

even inthefree-entryequilibrium. Therefore, thee¤ectsofrestrictingentryintheformal

sectordonotbindinthiscase. O ntheotherhand, whenthecostsresultingfrom thelack

oflegalprotectionarerelativelyhigh, bureaucraticrent-seekingnecessarilyleads tolower

growth. Byrestrictingentryintheformalsector, rent-seekingbehaviorallowstheinformal

economytooperatewhen, underfreeentry, itwouldotherwiseceasetoexist.

G iventheresults inthispaper, anaturalquestionis: whatfactorsultimatelydetermine

thecostofnothavingaccesstocompleteandenforceablepropertyrights?Inthispaper, lack

ofsuchaccessdirectlyresultedinpro…tlossesduetoactsofvandalismandtheftthatwere

exogenousfromthestandpointofaninformal…rm. H owever, thecostsrelatedtotheabsence

ofpropertyrightsmayvarysubstantiallyacross countries. D eSoto(19 89 ) writes that“in

someadversesituations, aspiritofcooperationemergesthatenablescommunityleadersto

demandoftheirmembersanaltruismwhichpermitssurprisinglyhighlevelsofcooperation.”

N evertheless, sincetherealwaysremains “con‡ictsofinterestwhichcannotberesolvedby

informalcoordination,” suchcollectiveorganizations canneverfullycompensatefortheir

extralegality. H ence, understandingthetrueendogenous natureofinformalorganization

willbeanimportantnextstep inexploringtheroleoftheinformaleconomyintheprocess

ofeconomicdevelopment.
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A ppendixA .

A .1. Proofthatthenetsales margin, Â(N ) = [p(N )¡À]X (N ), is monotonicallyde-

creasinginN .

Toseethis, weusethe…rstordercondition(7 ) andthefactthatall…rms producethe

sameoutputleveltore-writethenetsalesmarginas

Â(N ) = ®(1¡® )N ®¡2 (X (N ))®:

U singthesolutionforX (N ) in(8) thenyields

Â(N ) = ®(1¡®)
³®
À

´ ®
1¡®

h
N

2 (®¡1)
® ¡(1¡®)N

®¡2
®

i ®
1¡® :

Itfollows, aftersomemanipulations, that

@Â
@N

= ¡® (1¡®)
³®
À

´ ®
1¡®

h
N

2 (®¡1)
® ¡(1¡® )N

®¡2
®

i2 ®¡1
1¡® N

¡2
® [2 N + ® ¡2 ]:

O bservethat[2 N + ® ¡2 ]> 0 sinceN ¸1 and® < 1. Inaddition, N ¸1 alsoimpliesthath
N

2 (®¡1)
® ¡(1¡®)N

®¡2
®

i2 ®¡1
1¡®

= N
®¡2
® [N ¡(1¡®)]> 0:

T herefore, @Â
@N < 0:

SinceÂ(N ) canalsobeexpressedas

Â(N ) = ®(1¡® )
³®
À

´ ®
1¡® 1

N 2

·
1¡1¡®

N

¸ ®
1¡®

;

wealsohavethatÂ(1) = ® (1¡®)
³
® 2
À

´ ®
1¡®

> 0 whilelim N  !1  Â(N  ) =  0 .

A .2. Proofthatthereturntotechnologyadoption, (1¡®)[N X (N )]® , increases mono-

tonicallywith N andasymptotestoaconstant.

N otethatX (N ) in(8) canalsobewrittenas

X (N ) =
³®
À

´ 1
1¡® 1

N

·
1¡1¡®

N

¸ 1
1¡®

:

T herefore, N X (N ) =
¡
®
À

¢ 1
1¡®

£
1¡1¡®

N

¤ 1
1¡® andincreaseswith N since® < 1. Inaddition,

itimmediatelyfollowsthatlim N ! 1 N X (N ) =
¡
®
À

¢ 1
1¡® .
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A .3. Constructionoftheequilibrium sizes oftheformalandinformalsectorswithfree

entry.

Since N (̧ ) solves (13), itis straightforwardtoestablish thatN (̧ ) is decreasingin ¸
whilelim ¸! 0 N (̧ ) = 1 bytheproperties ofÂ(N ) above. N ow, consideran equilibrium

inwhichbothsectorsexist. T hen, bysolving(12) and(13) simultaneously, itimmediately

followsthat

nF =
¸
´

while

n I = N (̧ )¡¸
´
; n I ¸0:

G iventhatN (̧ )fallswith¸ while ¸
´ increaseswith¸, thesizeoftheinformalsectordeclines

as thecostofinformalityrises, andeventuallyvanishes. T hus, de…ne ¸¤ suchthatwhen

¸ = ¸¤,

N (̧ ) = N (̧ ¤) =
¸¤

´
:

T hen, when¸ = ¸¤, n I = ¸¤
´ ¡

¸¤
´ = 0 . N ext, considerthesituationwhere¸ ¸¸¤. Inthis

case, thecostofinformalityis toohighforinformalstocarryonbusiness. T henumberof

formal…rmsmustthereforesolvethenoentry/exitcondition(12)withnF = N ;or

Â(N ) = ´N : (A .1)

W enowshowthatthesolutionto(A .1) isgivenbynF = N = ¸¤
´ . Toseethis, observethat,

byde…nitionofN (̧ ) and ¸¤, when N = ¸¤
´ = N (̧ ¤), Â(N ) = ¸¤. T hatis, theleft-hand

sideof(A .1) is equalto¸¤. M oreover, when N = ¸¤
´ , ´N , oralternativelytheright-hand

sideof(A .1), is alsoequalto¸¤. H ence, N = ¸¤
´ solves (A .1) andtheequilibrium sizes of

bothsectors canbe describedas in (14).

A .4. Constructionoftheequilibrium sizesoftheformalandinformalsectorswithrent-

seekingo¢cials intheformaleconomy.

A s indicatedinthetext, anequilibriumwherebothformalsandinformalsoperatemust

simultaneouslysatisfy

Â(N ) = ¸ (A .2)
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and

max
nF

nF
£
Â(N )¡´nF

¤
: (A .3)

A s before, N (̧ ) solves (A .2). M oreover, wecanuse(A .2) tosubstituteforÂ(N ) in (A .3)

and, consequently, obtainthe…rstordercondition,

¸ ¡2 ´nF = 0:

ItfollowsthatnF = ¸
2 ´ whilen I = N (̧ )¡ ¸

2 ´ , n
I ¸0:A s intheconstructionoftheprevious

equilibrium, thesizeoftheinformaleconomyfallsas ¸ risesandeventuallyceasestoexist.

H ence, wecande…ne¸ suchthatwhen¸ = ¸ ,

N (̧ ) = N (̧ ) =
¸
2 ´
:

Itfollowsthatn I = 0 when ¸ = ¸. Inanotherwords, whenthecostofhavingnoaccess

tolegalprotectionishighenough, noinformal…nds itpro…tabletooperate, evenwhenthe

sizeoftheformaleconomyisarti…ciallyreducedbyarent-seekingbureaucracy. Itisobvious

that¸ > ¸¤. M oreover, when ¸ ¸¸, all…rmsoperateintheformaleconomyandnF = N .

T herefore, indeterminingan equilibrium withnoinformals, wecanthinkoftheproblem

facedbyrent-seekingo¢cialsas

max
N

N [Â(N )¡´N ] (A .4)

subjecttoÂ(N )·¸.

T headditionalconstraintintheaboveproblem ensuresthatindeterminingthesizeofthe

formaleconomy, corrupto¢cialsneverchooseavalueofN whichmightinduceinformalsto

re-enter. T hatis, sinceÂ(N ) isdecreasinginN , thecostofinformalityplacesalowerbound

ontheextenttowhicho¢cialscanreducethesizeoftheformalsectorinane¤orttodrive

upformal…rms’pro…ts.

Itisstraightforwardtoshowthat

N Â(N ) = ®(1¡® )
³®
À

´ ®
1¡® 1

N

·
1¡1¡®

N

¸ ®
1¡®

;

which decreases monotonicallywith N forN ¸ 1. H ence, thedi¤erence N Â(N )¡´N 2

alsofallswith N . T his impliesthatinsolving(A .4), rent-seekingo¢cialswilltrytoreduce

thesizeoftheformalsectorasfarastheycan. H owever, insodoing, theyrunup against

thepossibilityofinducinginformal…rmstoenter. T hatis, given ¸ andforN lowenough,

Â(N ) > ¸. H ence, when¸ ¸¸, theconstraintbindsandcorruptbureaucratssetthesizeof

the formal sectorso as to satisfy Â(N  ) =  ̧ :
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