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1 Inoductan

T his pgperintroducs asimp e econamicmadel thatcan be usad o eplae the inks anag
agonmh, bureeuaagy, ad the intexpby betnen the Tamal ad infamal ssctars. T hese
inks hae g been thaugitimpartant Bcars in the procsss ofFeconamic develppmant In
this madel gonth acaurs thraugh the astly adgptian of tednolkgy alkeedy aa BbE in
mare achencd econamies. A s is generally the Gee in the endogenaus gondth erature, the
resultingecui ibrium gronh rate nesd notbe e dent H encs thereis apotentially bere..aal
roke Tora bureauaacy thatcotrobs aTry and edtby .. ims in the formal econony. H onever;
whi k an e€ datt bureauaacy may be abke 1o improe welae a ek ssskiing bureauaacy
can bnerboth weliere and econamic gronh.

IN the econamy presanted bebovy ... ims mustdnocse betineen qoerating formally arinfor
mally. A sinB raunadl cayza (199 3), the infamal sectris de.ned as “a set oFeconamic
units wnidh do not aamply with ae armae goaemrmait impossd t&es ad regubEtias
butwhose productis asideraed Ecal” 4 s a resultofthariliecal stats, infomak Gannot
bere. thanm atiorcebke property ngts oertharpraduct T his often resullts in pro. thossss
due o \vadalan, treft, as well ss the Bt that cotracts caanotbe etiarced. By haiing
agsss © hiwvenfaemaitsarviass, Tormal .. ims do notgenerallly sue ersudh bbsses. H onever;
te BEtter .. ims mustaatied with varias goermmait taxes Wwhidh are ussd 1o ..nence the
provsian ofa pdice Tace and aourts of e T he madel determines an equi ibrnum fractian
of .. ms allocated 10 eadh sector and tracss its dgpendance an the asst of informallty as
well ss ather Bedars. |n partiauiar, when ery in the Tormal sectoris regulbated, the madel
indicates howvthe sake ofthe infamal sector dnangss.

T heanalysis carvied auttin this pgper ek tosome interestingpasitinve aondLaias. First,
enpinalwak an the links betnean bureauaatic conryption and gonth suggsst that there
is a necative reltiaship in the intermatical acss sectian? 0 ur framenark predicts this
reltiaship when locating productian in the infomal ssctaor involes similerand  relainely
hidh asts in all coutries. Secod these empinal studies abo indicaie that there are
sigi..cant autier aunties whidh eeaience reltively high comyption high gromthy, and
ke infomal ssctas. 0 ur framenak implies pradsely this scananio when the asts of
oarating informally are relatively o 1N the Btier a2 infamality is aviebke substitute
o pradudian in the Tormal sscor and the madel Urther implies that rentesedding hes
negigbke e ects cnecoanicgonh. T his third resulti liLstrates thatthaeremay edstamae
subte nonlinear relatiaship betinean bureauaacy and gronth then prevasly inestigated

1T his tarminolagy is adqpted fran D e Soto’s (1989) well knoan study, “T he 0 therP ath.”
2Seell awro (1995), arKesrand Knadk (199 5).




in enpincal wak

T he analysis belovwako viels saome interesting nomative andlsias. Hist, pdiog/mak
ars are sanetimes aonaamnad by the brge scale ofinfomal sectars N develgping econamies.
Catrary O this aanacam, the model indiGaties that the size ofthe infomal sectoraloe hes
itk to say abautgonth. 0 n the ae hand a e infomal sectior can arise a6 a result
of... ims seekiing 1o escgpe a predatary bureeuaacy In the Tamal eaonamy. |n this e the
auntry’s gonth rate may be bwdue 1o the esaskiing behaviar of the bureauaaoy, but
wauld be even bnerwith Baerinfamak antributing 1 econanic actimty. 0 N the other
hand ifthe infamal seciaris ge because the asts oF qperating infamally are relatinely
anall then itis et dat o lbcate econamic acimMty in this seckor. Secod aur framenak
doss aotain same Gess Whare a dedine In econanic gomh, praduced by an e dattbu
reeuaacy bk ohidervelire. T harekae ae mustbe cautias of equating gronth and
welExe.

T his pgperis agmized as Ollons. Sectian2 spad...es the ted ooy, the marketstrudiLre
ucdering the interp ey betinean formal and informal ... ims, and the e ibrium gronh rate
thatemargs with fiee ery in both sectars. T his sedian is meant o serne as abadmark
Gaee and stands as a reesaebe proy Tormast Eurgpeen andil arthA merican aauntries. By
aotrast; insectian 3 the size ofthe Tomal sectaris determinad by rentesegding bureauaats
ad the resuling e ects an lbg run gonth are analyzed. T he Eatier scanario mare cosely
resambles the natiuire ofbureauaratic procsdures in many parts off saad L atind mernaa
T he emphesis in this pagperis Joad..ally an the nature of bureeuaals’ activities and howv
they e actthe reltive sizes ofthe Tomaland infomalsectars. W e..ndituseiul therefore O
e the polarcsss de.ned by fiee ery in the Tormal sectoran the ane hand, and reguilaied
entry by rentssddng ot dak an the other; as gven® Sectian 4 addiressss the cuestion of the
gotimal size of the Tormal ssctor fram the standpant of a bernevdlent govermrmat FHnally
sane aanduding remarks and directias Tor fUture rescardh are o ered In sedtian 5.

2 L agrun gonth with fomal ad infomal .. s

Casdar a dosed econany in whidh a l|arge number of ecaits Who are idatical and uni-
famly distiibuted an the unitinternal drectly qparate the ..nal goocs ednology. T his
productian procsss Lsss a range of intermediate inputs whidh egats am in a sequeantial
Bshion. T he acumubaied stodk of knonledoe therekae may be interpreted as a messure
ofhuman pital Endaggass gonth will steem from donestic investmants devoted o the

3 camaghu and V erdier (199 8) provice an analysis which Toasss instead an the fctors that determine
the endoganals emerganee ofa bureauaaoy.




adgotion of new tednolges.  In this framenak new tednologes are not bang discov

ered but rather apied fran what is alileedy ava Ebke ebanhere. V' e assume thatteedh new
Bd oy aeatss a aonespading industry. Folloning Easterly etal (199 3), we further
assume that the econamy is reltinely mmoved fran the tednology frattier: T his eiminates
e nesd 1o deal with a transiian phese in Whidh same resaurass may be darmneled tonards
inmowatian*

T o asure that baoth formal ad infomal ... mms interactin the same market, we assume
thatateadh date in ime and within eech industry, all ... ims aaonpete in a CaumotBshion.
T heimplicatias ofthis assumption are tholold. First eedh ... im Gan polatially eesm apro. t
dgpendingan hovmany ..ims ulimately gperate inits industry. T his ature oftreeaMian
matis audalsine asll awo(1998) pants aut, “itis the edstanc of rents thatmotivates
rentssgdngbehaiar” Seaod this assumptian allons the retum to tednology adgptiaon 1o
be aattingatupan the equi ibrium numberofperating .. Ims. T herefore econamic gronth
wi ll be partially driven by the nrumber of .. ims that ulimately make use ofnenly aaouired
t=edroly B ecause the gameis in.niely regpeated there may edst many equilibria W e
Toas an the scaaiovwhere ..ims ply the unigue singke periad | ash equilibium in evary
periad?®

21 HRFral gods ted ooy

Timeis atirnuas ad te haizoninin.nie. A sinRaner(1990), asingke.nalgadY is
produced by combining Ebarwith a range ofintermediate goods i € (0,4 | acooding &

Y = UA a;(z')adz'] L' *wth0 < a <1, )]
0

where z(i) is viened as a praductive input; wWhidh may armay notbe same fom of epital
and whidh indludes servass. L denotes Boarinput Sinae larming oaours sequatially, baeing
abke o wak with the inputz(A ) abo implies baing abke 1t wak with any inputin the
ineeral 0,4 |. Farsmplidty wesetL = 1 in the ramainder of the analysis.

T he gotimal dhace ofintemediate goods uti izatian by agants yields an inverse demand
fnction Torthei** goad

pli) = ax (i)™, @
4Sineeinthis analysis we hae inmind adevelgpingeaonamy; this madelingassumptian seams gppropriate.
5T his unigue single periad | ash equilibrium is abo the singke eguilibrium of a rgpeated ...nite harizan

cgane.
8T 0 econamize an notatian, we anit the time suosanipts.




where p(i) is the price of z(i) in tams ofthe ..nal good. 1tollons that autput, netofthe
astofinemrmedate goods is Imply gven by

| et0 utput= (1 — o) / )i )
0

0 N anew tsd 1y is suasssiully adgoted fran ebanhare the conespading interme
diate inputis produced danestically. T he price ofintermediate inputs, p(i), in (2) is hancee
endaogenas in equi ibrium. In pariaular; itwi il dgpad an the manner in whidh interme
diate goods produdng .. mms interactwith ae another:. W e now addiess the nature of this
interacion.

22 Imperbectampettaon atte..m kel

W e essume that eech indstry @ € [0,4 | is aampased of both a famal and an informal
sector: W e danote by n” and n! the number of farmal and informal .. ims respectively; with
N =nf +n!. In adarthatsone intermediate goads be producsd, itis assumed that there
edsts atbsstae.im sothat N > 1.

Faranalytical trecizbi ity e madel the dis erance in asststructure betnean fomak and
infomak as ccouning thrauch the .. >ed partian of total acsts. 4 lloaning Tarmargnall acsts
todit erinsteed wauld notalierthe substance ofaurandusias. T hesymmetry inmargnal
axts both within and aatss sectars, implies that productian ek will be icatical orall
.1ms. I asower; the Caumotgame implies thateadh ../’ autputin agven industry wi ll
depad upan the total number of .. Mms In that industry, L etting X' daote this comman
autput bel and assuming synmetry aacss industries, itthen Ollons thatz(i) = NX for
i € [0,A ].” H onever; itis impartanttonote thatfiom the stancbdntofeach .. m, the autput
ofall other..1ms is @ken as gven so ttat, fran eguatian (2), itviens the pnce iteas as
p=a(X 4+, %) . Intis bstepresian X, danotes the prodtion bel of te
4% .m in d@thersectar: W e novtum 1o the desaiption of farmak and infoimak in mare
detal as well s the autcome ofthe Caumotgame.

In any indLstry i, perperiad pro.ts gerated by a pical ..im in the infomal sectior
are gven by

7l =pX —vX — X, with ) > 0. (@)

T hus axe apied fran an alreedy exsting blugornt, an inermediate good of any e
requires v > 0 units of..nal autput 1o produce damestically. |n addiian, infomal ...rims do

6 oook in the Tomal and infrmal sectars arg thereforg perfectsubstitutes in this framenork




notpay any taxes butmustinaura..xed asstperperiad A, wnidh B raunandl cayza (199 3)
reker 1 a5 “the dissovantegs inharent © infomalt,” By vrtte of thar ilical stats,

infomak do notbere. thom aoess o apdice o a-aurts of b A s a result they do
not passess ampkete and enfaassbke property rigts oar tharpraduct W e an tharekae
thinkof)\ as a..>&d pro. tiess due toaiminal o enass sudh acts ofterranism artheft{se=D e
Sato (1989 )] U nderthis intexpretatiaon ofthe asstofinformali ty, the size of)\ desaribes how
well the infamal ssctormanegss to ape autsice the bcal systam. 4 snoted by D eSalg an
infiomal judiaal system whidh relles an extralecal noms Gan sonetimes eanarce 1o resohe
lbd disputes and aiminal acts. T he asstof infomalty may, therefae \ary fran coutry
O acuty. Inthis pgper; we do notinestigate the ectars thatmiditulimately determine
the extrakoal aganizatian ofinfomak. Insteed bosses due 10 the bdk of property rights
enfaceamaitare @ken ass exaganas fron the pantohvewofan infamal ..im. Equi ibrum
gonth raes are then dermvad, underboth firee enry In the Tomal sectorand regulated enry
by ratsesking ot dak, Tordic erantvalles of ).

P ro.ts Tortre gpical famal ..m in any industry @ are gven by

af =pX —vX -T. ®)

These..ms thareioe e magnal asts similbr o those of the infmak as well as a
>&d ex astperperiad 7. The tax astT amaunts 1 an auttov of unds inherent
Goerating in the Tamal sscar: 4 s sudn, t&es are aliedied by the govammentvhnidh then
usss this revae 1 prodce aurts of wad a pdice e H encg in this pgper; the
ce.ningdaractensticofiomal .. ms lies in the ctthat they do notinaurany ofthe acsts
assodatedwith ). A sinB ano(1990), agess oapdice fae ad judidal sericss is subject
1O agstian. |n pariaular; we assume that the resauree acsts attadhed 1o the prodsian of
public servass are guedratic in the size ofthe Tamal econany. T otal gosaermmattspading
an publicseniass, aacss all industries, G acoordingly be expressed a5 G = fg n (nF)2dz',
with 7, > 0. W e furtherassume that the goammatmantains a balencad budget policy so
that, in evary pariad gpaemmantspending edasts total tax eae A 1, (nF)2 =4 nf'T.
Itolns that

T =mn". ©

In otherwads, .. 1mms in the Tamal sector pay t&es egual 1o the aerage astof proading
them with public servass.
P ro. tmaxdmizatian by ..1ims in etherssctoryields asstof NV idaical . istaderaad-



tias Torthe eact Caumotfom,

ala—1) (X—l— Z Xj) X—I—a(X—I— Z Xj) —v=0, Q)

jent nl jent nl

fran vhidh itollons thateadh .. m’s praductian kel is gven by
X = ()7 Vet - (- a)NeE e @®)

A s alluded O earfier; X is a fTundian of the total number of ..mms in the industry, indud
ing bath the Tamal ad infarmal ssctars, and will thus be danoted X (V) throughaut the
ramainder of the pgper: In a similer Bshian, the price of intermediate goods in (2) éan
nowvbe daoted p(N). A ppadixi shons thatthe netsales margn forintermediae goods
producars, de.ned as

X(N) = [p(N) —v] X(N), D)

deaessss with N2 iven the dicerat nature of . >ed asts in the Trmal ad infomal
eaoamies this fature of the madel plays a key ok below in determining the equi ibrium
Szes of the tho secars. Spad..cally, sinae the use of a pdice Toree ad acourts of Bwvis
subject O angsstian, sane ..ims W ll generally prefer- 1o locate praductian in the infomal
exanany.

2.3 D eterminatian of the gonth rae

T odose the madel we novwned 1o addiress the prdolem taad by a rgpresatatine agait A t
each pantin time the ripresatative egant reaaves both famal and infomal ..ms” pro. ts,

axass all industries as dvidads. U sing the notlatian in (4) and (6), the sum ofpro. s an
beepressad as [1F + 11 = nf'7l'+4 nin!, wharell” adIl! areteken as gven. || aeower;

fran equatian (3), the net autput dotained fran the use of intermediate goads is gven by
(1—a)[NX(N)]* .W eassume thatto adqpta newtednology firam ebrced itis necsssary
W inestae unitof..nal autput T he prdolem of a rpresaTiatinve agentwith discounted

astantekbstiaty prebBrencs an tharelae be eqressad as

e ct—7 -1 .
max L{C:/ e"’tﬁdtwmgan'dp>0, (D)
o _

8T he intitian behind this resultis relEtively stcigtiornard. | s the number of .ims inareesss, eadh
..M goerates an a oner residual damand aune and, aarsacpently, atiempts 1 reduce autputin an eeart
10 maximize pro. s and aub Bling pricss. In equilibrium, pricss &l Bster then the rate atwhidh ..ims

are abk o adjusttharautput T he netsalks magn Toreadh . m, therefore Bl with the total number of
..IMs in both sectors.



sbjecttoCJr% = (1—a)[NX(N)*h + 11" +11', andA o > 0 gven, 10)

wvhere C' danotss the agai’'s aasumptian bel’ T he solutian 1o the above dynamic qoti-
mizatiaon pradblem yiekss the olloning gonth rake Tamulh forasumptian
(1= o) INX(N)" = p. an
g

wrth no trarsiiaal dynamics. U sing the resauree aastrant forthe eaonamy as awnok it
is dearthat(11) represants abalbnad gonth rate Torthis econamny vwhidh in the remainder
ofthe analysis we danole by . A tthis stege ae shauld note that the retum o acgunng
newted ooy (1 —a) [NX(N)]%, is notyetan equi ibrium solution. Indeed, thesize ofte
Tomal sectorand thatofthe undergraund econamy have yetto be determinad. | evertheless
a..rstinterssting resultarises.

Ve =

R esultl: T he retum aguiringedolby, (1-«) [NX(N)]?, inaesses maoionically
wh te vl nunberof..ms NV, and esatually ssymploes b aastnt

T he praoofofthis resultis in gopendix’ . Inessane there are twoimportantiedons that
detamine the degree to vwhidh this econamy takes achantage ofnenwly acouired tednolagy.
e rumber of .. Mms that actually make use of this tednology ad the degree 1 Whidh
eadh ..M usss It Two qopasing Tacs are in eésect 0 N the ae hand a geater number
of ..:ims directly helps In rasing the retum © tednology adgptian. 0 n the other had
and becase ofimperfect ampetiian, a greater numberof... ims implies thateadh .. will
produce asmaller guantity of the assodated intermediate input T he gonth rate then risss
at a daaessing rate with the total number of .. ims -indlding informal ..ms- involed in
the production ofintermediate inputs. T he impartantpanthere is that the infamal sectar
may ply a Bytimate rok in pronating econanic gonth. T harefore equatian (11) may
IBd same asedbi ity 1 suppatprogans thateqpliadtly reagnize the roke of the infomal
eaonany in the proass ofeconaonic develpmatt 0 faourses and as we novwshony whether
arnotan infomal sectaredsts in egu ibrnum ulimately dgpads an hovwellinfarmak an
ape autsice of ot dal bas ad reguBElias.

Eaui Ebrium with free entry in the Tormal econamy reqiires thatn ™ = 0 or; ecuivalently

X(N) =" 12)

Ifitweare the e that7? > 0, additicnal ..ims waud attlempt © jan the fomal ssctar
whik ifr? < 0, saone..ims wauld edt In additian, itmustako be the cse thatr! = 0

' Equatian (10) implies that the goocs market clars sinee the rigehand sice simply equak Y —
G—h NvX—A nfXarnett DP.




in equilibiium. A gan there shauld be no incantive Torinfomak o aterateroredtte
udergaundeconany. Furthermare with 7/ = 0, no...im hes aninaative toswitch betineen
ssctas. T hus, equilibrium in the infomal ssctorimplies thatt the olloaning aanditian must
smultaneasly hod

X(N) = A. 13
L etting N (\) danote the solLitiaon 1O (13), it be shonn that the equi ibrium number of
..IMms in both sectars \varies with respect© )\ a5 Ollons, 1°

. {A/n When A < \* Vﬁan:{N(A)—A/n When \ < \* ”

) A/p whenA > 0 when A > A\

where \* reresants a threshold asst aboe wnidn, under fiee ey no informal ..noks it
pro. &bk o erate. FHgure 1 helos Ollowy the inturian underiving the sizes of the tho
ssctas in (14).

W hen the asstofinfomality is rebatively bwvso that )\ < \*, the size ofboth sectors
is simply Tound by soling (12) and (13) simultanecsly vhike recaling thatn 4+ n! = N.
T his immediately yiekks n’” = \/n andn! = N()\) — \/n. H onever; as the astofqoerating
wrthaut enforcebe property ndts nses w0 Bctars ame into ply. FHist an inaessing
number ofinkamak prefer 1o switch 1o the Tamal econany. T he size ofthe Tomal ssctar;
thaeioe naturally risss with \. Secod sinae both formal and infomal .. mms interactin
e same market. an inaeese In the astofinfamalty mears that the caombined size ofthe
o ssctars mustBll T hatis, since (V) Bl maotniallywth N, ecuatian (13) implies
that N()\) Bl maotonially with \. T hese 0 dors directly imply that the number
of infomak dedines as dang business in the undaxgraund econany beaomes inaessingly
d¢ ailt Baally athreshod )\ is attained atwhich pant the informal sectorvenishes
and the size of the Tamal sectorstebi lizes at )\ /7).

H a1ung daradterized howvthe numberof.. ims in ather ssciorendagenously riesspads o
\aratias in the astofinfomalty, equatian (11) implies thatthe equi ibrium gonth rate
is gven by

. { (1= a)[NX(N)* = p) fo when) <X 5
(1 =) [N /mX N /)" = p) Jo whenx > A"

where X (\*/n) soves ) wen N = \*/n and simibarly Tor X (N())). H encs the rate of
gonth dedines as the astassadated with the bdk of Al protectiaon risss. T his ollons
fron the Bctthat N () is deaessingin A while as indicated earfier; the retum toted nology

10T he axstruction of this ecpi Ebrium is shoan gppendix A .

g



N()

[ /h
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adption, (1 — ) [NX(N)]?, inaeesss with N. T hese resuls directly led 10 the lloning
doservatia

Result2: When A > )\, fiee ary in te Tormal econamy endaganasly ruks aut
te edsee of an infomal secor. In tateaee e raie of gonth simply 1etecs formal
ecoanic aciMty. H onever; wen te asst of gerating informally alk elainely bvad
A < A, aninformaleconamy emergess and by inaessing e numberofaval EbE ineermediate
inputs, actally rasss te retum 1 aauring new edroloy.

T harefoe with no partiailer restricias plbosd an bang fomal the presence ofF an
udaergraund econany is not necsssanily inasistant with a hich rate of gonth. [T firee
etry truly exdsts in the Tomal sedor; there is a sase in nidh infiomality an never be
detmmeantal 1 econanic gonth.  Infomak ather antribute t© gonth when the asst of
infomalty is bwenoudh a-smply disgppearendaoggasly ifthis astis su¢ dently hidh.
I'tis worth noting thatsinae pro. ts are zerotarall .. ms uder firee ety the riepresatiatine
agt's FEtime utiity can simply be integratied autin (P 1) ©yield 14 = Aéf”@(‘lj{j)‘””*".
T harefarg sincep > v(1 — o) musthold!! /¢ inaeesss with v in this ase.

0 faurse the equiibrium desatbed in this sectian is uselull anly as a bandmark sc2
naria Inpractiss lrce infomal ssctars &d tobe assoaated with bureeuaatic aryptian,
auestiaebk paymants, as well as substantial amounts of red tspe. 4 aoading 1o B aykey
(19 @, the sitwatian in D el wes sudh that “guving presents and gatuities o govermrmant
at cars was an indispasabe aurtesy and respectebke aui ized way ofcarryingan buainess.””
INn sudh draumstanass, same ... Ims may prefer 1o produce infamallly even when the absence
of Al protection proes relatiely astly; ad itis the Atier distaortiaon thatmay well lkeed
O bnergonth. T herelae we novtum aur atientian o the rate ofgonth thatenerges
when rentsssgkiing public ot dak aatrol ety in the formal sector.

3 L agrun gonthwth rentsseking ot aak ad reg
ublated entyy

In the e of fiee ary In the Tomal secar; itwes implidtly assumed thataassss to the

fomal econany aauld be dotainaed atzero astand withoutany furthercomplicatias. T his

stuatian, honeer; is far fran thatwvwhidh is desaibed by D e Sato (19 89) in regad O the

famal sscarin Pau. Ths a tpical industrial ampany an use “anly $23.00 of evary

$100.00 ofthe surplLess ganerated and potentiallly aonvertibe topro. ts, and they spad the
11T his restriction ersures that Fetime uti ity is baunded. SeeR ebeb (199 1).
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remaining $7&00 an remaining Bcpl Cattrary o watane migitassumeg anly $17.6 of
this anautgees O pay Bres; $59 .6 is spattan oter bopl ask.”? 4 sweshallnovarg e
D e Sato’s dosenatias are arsisiattwith the autacomes ofa rienesasking bureauaaoy.

To inestigate the a2 ects of | TkEsssking bureauaatic behaviar an gomhy, suppcse an
allermalie scaaenio in wnidn, at the begming of time a .nie number S > 1 of public
at aak is randamly drann fram the pgoulation ofegats. H ere aeisbanatheraaasumer
aagammaitot dal and anot |Bler switdh §pes. Far anvenience We suppae thatt
eadh buresuaathes jurisdidtian oerh /S industries.

Toundarstad at lbsstsane ofthe motivatias behind the remarkably hich ek of red
TBpevinid D eSato (19 89) essaaates with the Tormal sector; we novvmake faur impartanit

Fist suppcee that a bureauaat assodated with a pariaular industry éan regulbate the
sze of the Tamal sector in that industrty. To do sq he waud issle lasss ad aeate
additiaal procedural recuiremants Wwhille dargng . ims accadingly. D e Soto (19 89) wwites
that © rEman in the fomal sscor in Pauy, “business papke hae 1o satisfy a number
of egulEtias rangng fram processing an ediess suaesssian of doaumais in goermmait
ot s adninistering tharstar intedbly” 0 nthe ae had this BEtler sssumptian may
refect a far anaunt of decenralizatian in the regulation ofdis erertindustries. T his may
be espadally true dmatias Whose bureauaaticsystam is kagely dsagenized. 0 nthe other
hand itmay simply retect the illecal undertekiings of aonuypt ot dak. In etherceg this
assumptian allons a rentssgdding of dal 1 dnarge eedch omal ..im with an arti..aal ast
perparnad ¢, Torthe proisian ofunecsssary administrative SeriGss.

Seaod we assume that ot dab ean actwithaut any real nsk of detectian ar punish
matt ShiaferadV isy (199 3) pantautthatwhere public pressure o stp conuptian is
relinely week -and we bellee this 1o be the Gase in mast develping cuntries this is in
fcta .. tling assumption.

T hird suppae Torsimplidty that bureeuaats aasume anly autofthe evaues they
auire fran dagng ..ms wth ntax kbgal asts in trar industry, T his assumptian
Tollons an early doservation byl yrdal (19 8) whowites thatin “neardy alli sian countries
there hes alhays bean a tradition of conuyptian. P ublic ot e meart perguistes. 0 ¢ dak
were not well paid and hed o make ends mest. T he well imed bribe -whidh wes often
aimocsta anventical B2 wWas the endliatvnidy macke the wheek of administratian wim
mare e¢ dently.”

Fnally as inB raun ad | cayza (199 3), we assume that revaues alledied by ot dab
in the fam of procdural ar administrative asts are not renested in this eaonany. T his

12 Emphesis added.
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asssumMption pturss the idea thatburcauaatic gaft spically .. Nds i'ts way 1o Tadagn bank
acoounts insteed ofbang invested domestically.

H aungassumed thatpublicat dak éan freely aeate arti. dal administrative proceoures,
ae mightnaturally edoectsud red t5pe to anerte as avay 1o Gpture the rents genevailed
in the Tomal econany. |l asoer; canuptor dak éan abo dsdde an howvtomaxamize the
size ofthese rats by antrdling entry in the Tormal ssctar: R ecalll that;, in eedh time pericd
afamal..im eams pro. s in theanauntofr” . T hereforg takiingn!” as gvan weaan think
ofa.. stgtimization stege faoad by a typical mesaskiing bureauaatss

e Ot -1 .
mgx L{b:/ e‘pt[iadtWﬁTUEOaﬁp>0, P2
o _

§ /S
sbjecttoCb:/ nFdi, o < 7f', andh ¢ > 0 gven.
0

U nder the assumptian thait no danger of detectian or punisimeantedsts a anypt ot adal
wi il naturally setthe anmantofarti..dal ssr@e asts goplled toeadh ..M, ¢, OIS Upper
baud 7f.

A gusstianwhichimmediately ollons is. Whati's the gotimal size ofthe formal sectorfrom
e parspective of imtssskdiing govermat o dak? A s a result of imperfect aampetitian
anmag inemediate goods producars, famal .. ims an potentially make pasitive pro.ts as
lbgas atry in the fomaleconomy is imited. T hus we may imagne aseaond gqotimizatian
stece in Wnidh a anypt ot dal sohves a newvarsian ofthe prdolem inP 2,

max U = [(A OnFWF)/S}l_U )
nt’ (I=0)(p—7(1-0))
T he eguatian in (P 2”) hes beaen dotained by settingy = 7" in prdolem (P 2) and integrating
autthe resuling eqressian Torthe Fetime utiity ofa rentsssking ot dal Itis stagitior
wad 10 esteblish thatl/’ is inaessing in nf 7F" forall vales of the paranetars. 1t llons
that the maximizatian of/® with respect o’ is equivalant o the maximizatian ofn ' 7% .
In other wads, a public ot aal regulEting a gven industry will doose the number of k-
asss he Issues so as To maxdamize the sum offomal .. ims” pro. & in thatindustry, | oe
that renksssking of dak do notintemalize the en ects of thairactias an . R atter; they
e the rate oFfeconamic gonth as gvan in soMing tharotimizatian pradblem.
In adar 1o detemine the size of the infomal econany as well as that of the Tamal
sctor; e assume that there still is free ery in the infamal econany. 1N practice thisis a

F2)
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distingushing feature of the undargaund econany relatine 1 thatofthe Tomal sectr A s
in secian 2, the no atry/ edtaadtion orirnfomeak is

X(N) = A. 16

Furttermare as We have justindicated bureauaats doose the size of the Tormal sector so
& tomaxmize the tolal vale ofFfomal . ms’” pro. 5

max = nt [X(N) — nnF} . an

n

0 bserne that of dak still provice Bwv enforcamatt serics ad tharefae need O tBlke
into accounttharassagdated resouree asts. W ithaut these servass, all .. mms would doose
10 parate infomally and there waould be nothing Tor public of dak todgan. ( iven these
eoul ibrmum acodtias, (16§ determines the Al numberofactinve .. 1Ims. A s belag we Bt
this soltionbedaotedby N (). A ppaxdixA then shons thatthe equi ibrium sizes ofboth
e Tomal sscor ad the underground eaonamy Gan be daradterized s Lndias of )\ as
olons

,  (18)

Y

WF A/2n V\rm)\<i Whilken! — N(A) —\/2n V\l‘m)\<i
N(A) wen A > A when A > )\

wvhare )\ riepresants athreshold asstebove whidh, underburesuaratic rentseskding the infor
mal sector aeesss o edst 4 direct anmparisan with aur initial results in sectian 2 shons
e dlbning

R esult3 A Nebeegal tesiz ofte infomaleconamy is lagerwen e formal sector
mustaTend wih a rentsssding buresuaacy ten wen itis determinad by free ey,

Fgure 2 proidss saome intutian behind this result Firist; suppoe thate ) < \*. Can
sistentwith thar mntsssking bdaviar;, of dak ..nd itgotimal 1o restrict the size of the
fomal econamy 10\ /27 in adertomaxdmize the sum offamal..ims’ pro. . T hesepro. s
amaut 1o \? /47 perindustry and can then be extradied with the use of red tepe a5 de
saibed aboe. In FHgure 2, the size ofthe infamal sectris therekae gven by the dic erence
bethneen theaure N ()\) and the ray \ /27, and exaasss thatbwhidh energes under fiee entryy
N(A) — A/n. I aeoser; recall fran Figure 1 thatwhen the asstofinfamality reeded )\,
imformak no lonhgerfound itpro. E8bke o rarate under free ety 1N this Gse honever; an
infmal ssctorstilledss when A > ). Indeed by arti. dally resstricingenry in the famal
eaoany, a pracatary bureauaacy makes itwarttvinl e Torsame .. ims o oerate infomally
evan vwhen the asstofinfomali ty is relatively high. Bvantually the assts ofFdaing business
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in the infarmal sectar ean reech a hidh encugh threshold, danoted by ), that, renesaskding
ot aab nowttstanding the undargraund econamy endogenacsly venishes. 1'tshaud be
ceartat) > \*. A ppadixi shoas thaktwhen ) > )\, conuptot dak ..nd itgotimal ©
setthe size ofthe Tomal ssctor o = N (). T hese equi ibrium results are in same ways
reminiscantofthe intuitian presented in Shieferand V isdny (199 3). In partaular; they are
agood example ofthe allocatinve distorians thatmay resultin an emMmamentdaaderized
by pervesive aryption. In atrast o Shleferad Vidry (199 3), honewer; we dall see
thatwhether a-notsud bureauaatic reneseakdng is necsssan ly detimantal forgonh still
depacs impartantly an hovwell the informak manece in an extralecal eMrameant

To e the rate of econamic gonth in this se note that the prdolem fedng the
represatatine et is essantially the same as that depidied in (P 1), exdapt for the Bt
thatfomal .. ims’ pro.ts novacate o public ot dak. T hus the retum to acouinng new
tedrolgy isstillgvenby (1 — a) [NX(N)]*. ¢ iven the equi ibrium sizes ofthe Tomal ad
udergaund econamies in (18), the equiibrium gonth rate in equatian (15) is nonv

N Clc) [IN)X (NI — P )

g

where X (N(\)) sobes @) when N = N ().

Fgure 3 shons a amparison of the gonth raies that enarge under the scaanas de
saibed in this sectian as well as sectian 2.T hatis equatias (15) ad (19). In partiauler;
e Tdllbning resultis warth stressing

R esullt4: T he rake ofgonth tetarisss wen renesasking ot adak anttol ety O te
fomal esconamy is ertter e same ar baer then wen 16 size is determined by free entry,.

Fist. doserve thatwhen the aosts ofperating autsice the Tomal econany are relatinely
hidh (i.,e )\ > )\"), bureauaatic anryptian and red t5pe necsssarily lked 1 oner gonth
rehthe o the freeary Geeinssctian 2. T his resultdirectly stems fram the notian that; by
art.. dally restricing atry in the formal econany; renesegkding o dak induce infrmak to
Qoerate evenvnen iniomalty proes relatively astly. T his Torass an oerall edudian inthe
kel oFfeconanic adivity ad ecs 10 the praductian of ener intermediate inputs. T hese
medenisms in wm bner the degree 1 Whidh the econany an take advantage of nenly
adgpted tednolgy. Sinee in this madel rakEsaskiing abo aonrespads 1o the aeatian oF
uTecEssary procaduies, this resultprojdess a theaetical foundation Torthe vanas .. ndings
doamatied by Il auro (199 5) an gronth and bureeuaatic qualty. Sped. Gy, by uanga
panel of 70 countries oer the periad 19 71-1983, | auro (1995) presats deta Bd enpircal
wak whidh suggssts that bureauaatic aonyptian and red e are necatinvely conelated
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with cunry gonth performance. A lthaugh dic ault o essess directly ae waud therefore
eject the ast of locating productian in the infamal ssctar 1o be relatinely hidh Tormast
aountries.

Seaod when the asstofinfomality Bk belonv )\ ", a relatively high gonth rate preva b
inespectinve of whether the Tamal ecoamy is in the hends of messekiing ot dak. To
udarstand the nature of this result dosene that vwhen \ < )\, a lrge number of ..ims
prefer1o bbcate productian in the infamal ssctoreven in the fiee atry equilibrium. H ence
the actofimitingentry in the Tamal economy does nothind in this Gee. R ecall fram sectian
2 that in this madel itis the toal numbear of intermediate inputs praduced that helbos
detamine the retum  acuiing new tednology. 'tmay be thatt the acsts oFGanying an
business infomally are relainely small forauntries sudh as China arevenitaly. T hiswauld
partally eqpEN Wy these cuntries do notseam 10 SLe erdespite pervesive conuyptian.

T hird as we stiessed earller; bureauaatic rentesssdng anays becs 1 larger inkamal
eaoamies eatne o the fleeatrty . T his .. ndingsupparts theempinalevidaae o ered
byl cayza (199 6 anl atinA merican countries. H onever; a lovwegu ibrnum gonth rate does
notresultiron prdolams inheraTtto the size ofthe infamal sectar:. R atheritis the autacome
ofFa hich astofinfamality anbined with the burden ofa rakessskiing bureauareny.

Fnally ad snc infamal ..1ims make zaro pro. s in equilibriun, the represatatne
agents veelbreis stillgven by 1c = 42-"¢20-2) "y s pinted autearier; this expressian
is inaessing in the gonth rate. T herelag when the infamal sector oerates in relatiely
d¢ ailtadtas, thatis when the astohnfomality is hidh, bureauaatic ranesegdng not
anly etk 1o bnergonth butako bnerwnelire. |n aatrast When the astohinfkamality is
rehatnely b aryptian is inelbvant for both econanic gonmth and egents” Fetime utiity.

31 R entsssking infomalty and gonth In related erature

T he notion that aonypt bureeuaades ply an impartant roke In the progsss ofFeaonamic
develpmantis notnecssanly e L e (U9 &) Torirstanae argued that ifbribes aould be
albdted conuyption might actiually enhance gonth by raising the producivity of goerm

mantot dak. A Bwyears Bier; B ayky (19 69, andll ye (19 6), attanpted tosystematically
calegxize danekb thraugh whidh paditical conryption auld ar ecteconamic gonth. T his
erature hes remantly semn a rssurgenee inintarest, espedally with regard to the guestian of
ocaypatical ddace A amagu adVeader(1998), Toreanpk showvthat coryptian usu

ally inducss a pasisiattmisallocation ofalaitin general equi ibrium. T his misallocatian is
then asscdated with a reductian in praductive invesstmants. Inasmilbanan Il urphy etal

(199 3) stress that because ofinaessing retums 10 |EEssskiing acivies, arupt practicss
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recer praducive aciMty s attractinve and aasaguently ked o bnergonth. Inan

trast aurmaodel remairs s Btan the matterofcoapatianal dxdce as agats annotbeswiitdh
betnen activities. || evertheless, rentsedding still hes a signi.. caantimpactan gonrth sine
ita ects the dgee tovnidn .. ms tBke adhantege ofFted ndlogal adgotias. 0 urview of
aanyotburceuaagy, thaerekae is ampbemantary 1 that of P arate and P resaot (199 4)

who stiess the impartence of bamars o sudh adgptias. 0 faurse in this pgper; results
depad audally an the reltive ast aoditias that daraderize infomal .. mims. 1N §ing
e actias ofseffinterssted goermmaittat dak 1o the emMrameantin whidh they qparate

this madel hes addiressed /0 of the mare pervesive daraderistics of develping natias

aonuyptian ad the infamal econamy.

T he fect that the infomal econamy aarstitutes a Sgi.. Gt parian ofFeconamic activ
ity in develping auntries is well esteblished. W hile many aosider the informal sectoras
potatially hamiul 1 develppment, others indudingll attiel etal (199 3), hae insteed
ame tovew the infomal econany as a audal determinantofgonth. T he tierauthars
sugsst that the mere “size of these markets argues agarst the hypothesis that they are
uproductive arudssircbke” 4 s agood exampke of just howv impatant a roke the under
agaud econamy éan ply D eSato (1989 ) notes thatin the Gse of the P erumvian transpart
industry; infamal minibuses have aaome 1o be reaogized by the state as “the main vehidkss
Tormass trarsportatian.” W e have shoan in this pgper thatinformal .. ims éan indsed ply
a Bgtmate ok in the proass ofeconanic gonth.

4 | agrun gonth aad ecoxamic weliexe in aseaaod
bestwvworld

T hus far; we have established thatbureauaatic rentsseking narther leecs 1o higergonth
narhigheruti ity relative 1 the Gee offiee aTry In the Tamal sector: T his is triue inespec
e oftheastohniomalty H onever; because the enfarceamantofproperty ngts is subject
10 angstian exiamalities, itwould be envaeos © aaduce that restricing ety in the
fomal econany is alnays detimantal Irecoamicwelaie. A qussttanvnid ten anisssis
an ecananicwelare everbe improed by restricting entry in the Tormal sectorand alloning
..Ims O kep the resuling pro. 7 In amswering this guestian, we may imagne abenaevalant
goammattwvhose am is 1o maxdmize asumers’ Hetime utiiy, T his banavdlatgoam
maTtwauld ake the natuire of . ims” interactians as gven and thus sole assaad bestpolicy
prdolm. T hisis in aatrassttoamudh Ess raalistic . istbestplaning prdolem inwvwhidh the
goammeant culd freely doosse the size of the infamal econany. U nder these aandiias,
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te noatry/ edtaaditior wauld hod forinfamal ..ims as insscias 2 ad 3

X(N) = . (0)

In additan, abenevdiantgoemmattwauld sohe

. (=N =) +nF7"h o)
max U = )
nt (1=0)(p—v(N)(1-0))

T heepressanin (P J) is dotainaed by integatingaut ifetime uti ity in (P 1) whilkEakng the
(imperectly) aompetitive ecLi ibrium as gven'® R ecall Lsing (11) thatthe gonth rate v,
is ulimately a function ofthe total number ofintermediate inputs producass, N . T herefore
gven an equi ibrium in whidh both fomal and infomal .. ims exdst; the solution © P 3)
is simply Tound by maximizing 7 14 P ut anotherway, in solMing its seaond best policy
prdolm, a benevdiat goammatt axs Uy having the same dojective as that of conupt
bureauaats. T he draerenae ofcourss, is that the resuling rents thatare generaied inthe
fomal ssctornovw aatribute o inaessing caasumas” infial casunptian bel W e alreedy
knovwwhat the equilibrium sizes of both sectars are in this ae2.  In partiauler; they are
gven by (18). | ote that the size of the Tormal sectorimplies tha2nn’ = A or\ < A, A
weliere maxaimizing govemmat s doosss the size ofthe Tamal econany so as toequate
e malgnal ast of ary aaGss sscars. [N aniast, the size of the Tomal sector under
fiee entry Was determined by equating the aerage astofatry aacss sectors, n’ = )\ or
A < A\ A sinsection 3 the resuling rate ofgonth is

¢3

(1 - )[N)X(NA)* = p

v = . D)
o

H onever; since aganits novieaEe fomal..ims’ pro. ts ass dvidads Fetime utiity is greater
then thatwhidh dotains with bureauaatic rentesesdiing Spea. cally

\2 1-o
O (R 1) N Y V) 2
(1-0)(p—7(1-0)) (1-0)
13Singe a..nite number of public ot dak is randanly draan fiom a aoatinuum of agents, the welre of
rentsa=king bureauaats doess notatierin (P 3). In otherwords, in bdding atthe welfare ofthe econany as
awvwhodke we discount the conuotBvwhg inthis model are randanly putin a pasition of ol
14T he eqoressian in (P 3) is strictly inaeesingin n'n .
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T hermlsj—; > 0 Ineguatian (22) represantthe maxamized valbe offormal .. ims’ pro. ts that
pravasly aaaued o mkessskiing of dak. In this Gse honeer; these pro. s Gpture the
eC daxy can tat resuls fran intermalizing the aangstian inherant o the prossian ofa
publictaoe ad caurts ofian A thaugh pro. s never ater the determinatian of the gronth
rae itartanly matiers torwelare who ulimately tms aut o be the bere.dary ofthcse
rats.

In sectiaon 3 we sawvthatwhen the astofinfamality wes sud dently hidh thattis when
A > )\, noinfamal ..!m found itworthvhi e o gperate. |In thatese aaomplication arisss
in(P3) sineall..ims aefomaland n’” = N. T osohe Torthe seaod bestequi ibrium with
noirfomal ... ims, we éan think ofthe pradolem taed by a benevdientgoermmantas

([p_ V(N)(l — 0') + N(X(N) _ UN)]A 0)1—0
PRy T a—

F3)

max U° =
N

stbject O\ (N) < A,

where the astrantasurss thatinfomak never.nd itpro. tebk  re atter. Casidenng
the ncicnalfoms Tory (V) and x (N ), an analyticalsolutian o P 3) is di¢ allttodotan.
H onever; arumencal Tomulatian of P 3°) aan essily be camied aut T he results fram this
simulatian are shonn in Figures 4a) thraudh 4d) .1°
T he saaod bestwelere solutian is alnays geater than the welkxe solLitias thatemercge

in sectias 2 ad 3. || asoer; g run goath is the same as that whidh arises under
bureauaatic mnksegding T he reesm is that; in deading an the size ofthe Tomal sectar; a
well meening govammattass the same incatives as imessskiing ot dak. B oth adoptthe
samedaasian ruke and generate imts in the fomaleconomy in thesame Bshion. Inaecee
e e daxxy gan acauess o all asumas wharess, in the other ceese itaaauss oasnall
rnumber of |mesasking ot dak (i.e with messure zero in aur framenar). T he analysis
of this seaond best solutian, tharekae is egpedally hebbful in panting aut the dangars of
equating gonth and welre.

15T he parameter valles used in this particulreampke are s Dllons o = 30, p = .02, 0 = 4, 1 =
7.5 x 1075, v = 20. T he range ohvalies Tor \ was dhasen so as o generate a total number of .. ims betineen
1 and 100 in each industry. For these parameter valles, the aostraintin (P 3°) alhays binds. T hereforg
and Brallvables of)\, the seaond bestsalutias forthe sizes ofbath the formal sector and the undergraund
eaonany mimic those whidh emerge under a rantsasking buresuaacy.
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Fgure4

5 Caoadieas addrectias forfuture researdn

T he dojective in this pgper hes bean 1© drawv a ik betineen bureauaatic rentessgding
e infomal econany, and ecoanic gomth. 1N addressing the issues . istsstautin the
inboductian, aur framenak proades the Tolloning dosenatias.

First, g infomal sectars, in and ofthamseles, are notnecsssari ly detimantal toeo
nonmicgonth. W ith imperectaompetitian anag ... 1mms, the retum 1o tednology adgptian
inaessss wWith the number of .. ims that are abke o take advatage of nrenly aaouired ted
nolagy: T hese ...rms may well inducke infamal . ims. T harefare in prindplke hidergonth
is notinaasistentwith haing lrge infomal ecoamies. W hen the assts assodated with
Qoerating autside of ot aal bns ad regulEtias ae ©o hidgh the infamal sscor imply
venishes endogenacsly.

Seaod in aword with Fttle manitoring oer bureauaades renksaskiing of dak may
..nd it adchventegeas 1 aeate arti.. dal bureauaatic procedures ss a Way 1o goprpriate
..IMs” pro. . Insud aneMamatt, itis gotimal Torthese of dak o IsstrictaTay inthe
famal econany in adar o maximize the rents thatare extracted as red t9pe. T his ..nding
hels eqplEn Wy e infamal sectars are typiclly assodated with both hich ek ofred
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19pe ad inet datbureauaaaes.

Fnally we ..nd thatwhether ar not bureauaatic renessskiing is assadated with bner
agonth depancs audally an the assts assodated with the absanae ofprgperty nghts protec
tion. 0 n the ae hand vhen thee asts are reltiely by a lexge informal sectiar edsts
evan in the fiee ety equilibrium. T harefae the e ects of Isstricling enry in the Tamal
ssciardo notbind in this ase. 0 N the ather hand When the assts resulling fran the bk
of Al protectian are reliely hidy bureeuaatic reessskiing necsssantly lecks 1 bner
gonih. B y restricting aTry in the Tormal secor; riaesasding behaviarallons the informal
ecoany O Qoarate When, uder free ety itwauld atherwise caese toedst

6 Iven the results in this pgper; anatural gusstian is Wwhatedars ulimately determine
e astainothaingaasss toamp kEte and enfaraseb e property ngnits? In this paper; bk
of sudh aaasss diredtly resultied in pro. t kbssss due 1o acts chvandalism ad theft thatwere
eaeas fran thestandpantofan infamal .. mim. H onever; the asts related tothe dosenee
of praperty ridts may \ary substantially aatss aountries. D e Sato (19 89) wirtes that“in
sane adverse Stuatias, a spintofFaogperatian enaertss thatensblkes anmunity kedars
damand oftha rmeambers an aliuism vWhidh permits surprisingly hich levels ofcocperatian.”
I evertteless, sna there alnays emairs “aatticts of intersst whidh annotbe resobhed by
infomal coadinatian” sudh allective atanizatias an never Ully canpensate Tor trar
exttabpity, H axe udastanding the e exdagenos nature of informal aganizatian
wi il be an impartatnextsitep in eploing the ok ofthe infamal econamy in the procsss
ofFeconanic develpmantt
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A ppedixA .

A 1. Prooftatte netsaks marign, x(N) = [p(N) — v] X(N), is maootonically de
aessingin N.

Tose this we use the .. staderadtian (7) ad the fectthatall .. ims produce the
samne autput b el 1 rewite the netsaks margn as

(V) = a1 — a)N* (X (V).

U sing the solLition Tr X (V) in (8) then yieks

o
(6] a—1 a—2

(V) = a(1 - a) (;)ﬁ [N2 o (1—a)NT}

Itidlbns, aftersane manipulatiats, that
ox a\ita [, 201 a2 2
Fr = —all—a) (;) [N  —(1—a)N"s } NZ[2N +a—2].
O bservetta[2N + a—2] > 0sineN > 1 ada < 1. Inaddtian N > 1 aboimplies that

2a-—1

T hereforg, 2X < 0.
Sina x(N) can abobe epressad s

() =a—a) (2)77 1 [1— 1&“]?

weakohae tat (1) = a(l — a) (a—)_ > 0 whiklimy_. x(V) = 0.

A 2. Proof et te retum © Eedrolbgy adyptian, (1 — o) [NX(N)]%, inaesses mao
miallywth N ad ssymptoes b aastait

\ oethat X (N) in (@) can abobewitien as

xoo= () 5 -5

Tharefrg NX(N) = (%)ﬁ [1—1;]\;“}ﬁ ad inaessss wWith N sineea < 1. In additian,
itimmeciately Hllons thettlimy_., NX(N) = (2)77 .
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A 3. Castrucion of te e llrium sizss of te Tomal ad infomal sectors wh fiee
atry.

Sinee N()\) sobes (13), itis stradgitiorvnard 1o esteblish that N ()\) is deaessing in A
whiklim, o N(\) = oo by the properties of y(N) aboe. | on asider an equi ibrium
in whidh both sectars exist T hen, by soving (12) and (13) simulianeasly, itimmediately
llons that

nI:N()\)—é, n! > 0.
n

6 iventhatN(\) Blbwith A V\Hb% inaessss With )\, the size ofthe infaomal sectordecines
as the astof infomalty nsss ad eatally venishes. Thus de.ne \* sudh thatwhen
A=A,
oA
NA) =N(\") =—.
n

Then when) = )\, nf = 2 — - = 0. | ext arsider e sittaian where A > ). In this
G the astofiniamalty is 1o high Torinfamak to canty an business. T he numberof
famal ..ims must therefore solhe the no entry/ exditaondiian (12) withn? = N, ar

X(IN) =nN. ¢ 1)

W e nowshovthatthesolion o ¢ .1) isgvenbyn? = N = % Tos=e this, dosere that,
by de.nttiah of N()\) ad \*, wen N = % = N(X"), x(N) = X", Thaetis the Efthad
sceof( 1) isegalt® ). | aseoer; wen N = % nN, araltematinely the ngithad
scdeof( 1) isaboagalt ). Haxe N = % sobes (A 1) ad the equilibrium sizes of
both sectars Gan be desaibed as in (14).

A 4. Castruction of te equ ibrium szss of te Tomal and infomal sectors wh rene
saalkding ot aak in e formal esonany.

A s indicated in the <t an equi ibrium where bath Tomak ad infomak qoerate must
smulianeosly satisty

X(N) = A ¢ 2)
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max n? [X(N) — nnF} . ¢

A sbefoe N()\) sohes (0 2). I asoer, weanue (¢ 2) osuostitute Tory(N) in @ .3
ad asaguently dotan the .. iIstaderaaditian,

A —2nn’ = 0.

Itolions thatn” = . whikn' = N(\) — 5, n' > 0. 4 sinthe arstruction of e previas
equi ibrium, the size ofthe informal econany &k as )\ nisss and eventuallly aeesss to edst
H encg we Gan cde.ne ) sudh thatwhen \ = ),

N(A) =N\ = i.
21

Itlbns thatn! = 0 when A = \. In anotherwads, when the ast of having no agess
10 bl protectian is high enaugh, noinfomal ..nds itpro. ebke o perate even when the
size ofthe Tomal econamy is arti.. dally reducd by a e saskiing bureeuiaagy. 1'tis dovas
that) > \*. Il asower; when A > )\, all ..ims gpearate in the Tormal econamy and n”” = N.
T harefore in determining an equi ibrium with no informak, we éan think of the prdoleam
o=d by rentsasking of dak as

max N [x(N) - ] )

subjectO (V) < A.

T he additicnal astrantin the aboe prdbolem ensures that in determining the size ofthe
fomal econany, caonyptat dak never daose avalbe of N whidh miditinduce infkamak to
reater: T hatis sinae x (V) isdeasssingin N, the astofinfamality plecss a bnerbound
o the extat o vnhidh ot dak éan reduee the size ofthe Tomal ssctorin an e ato dme
wp fTamal..ms’ pro. .

I'tis stragtiormnard o shovthat

«

Nx(N) = a(1 - a) (;)ﬁ = {1 - 1&a}ﬁ,

wvhidh deaessss maotmically with N for N > 1. H exe the deerance Ny(N) — nN?
aboalb wth V. T hisimplies thatin soMng (¢ 4), ratkesssdng ot dak will try o reduce
e size of the Tamal sscr as aras they an. H onever; in sodang they run up acairst
e passibi ity ofindudng inkamal .. ims o aenter: T hatis gven A ad tor N lowenaudh
x(N) > A. H exag when \ > )\, the aarstraintbinds and conuptbureeuaats setthe size of
the Tomal sectorso es o satisfy (V) = M.
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