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A bstyact

P matizatian is shoan 1o inaeese natiacnal econamic autputin a
0 sector Ul enployment ganeral equi ibrium madel by enhanding
et dawy as ifa relte price distortian were being removed thrauch
price refam, trace beralizatian, orstebilization. T he static autput
gan fran reallocation and reagenizatian throudh privatizatiaon is G
twred in a simpk famula in whidh the gain is a gquedratic Tunctian
of the aignal distortian stemming fran an exassive public sectar-
Substitution of plaLsibke paranetervalless into the fTomulb indicates
that in pradice the static autput gain from privatizatian may be
lee. T he potatial dynamic autput gain from privatization alko ep-
pears 1o be substarttial

Keynads: P matizatian, E¢ dency, Econamict ronh.

JE 040, P11.

1 Intocductan

W thautexayption, the econanic ad irstitutical refoms- Eberalizatian,
staoiizatian, prvatizatiat- in the fomerly pbned ecoxanies of Catral
and Essterm Eurgpe sinae 1989 have been acoompanied by a substantial de
aesse in regstarad autput. and then ey Intatian, rigpressed before
thraugh price arol, 1ose 1 high daubke dgtanual raes in Caral and

= his pgperwss prepared or an intematical aerene an T rasition o4 dvenced
I atetIrnstitutias and Eaanamies agenized by the Systams R esearch Institute P dlish
A cadamy of Sdeass ad P dlish 0 pearatical ad Systams R eseardh Sodety and held
inW arsanv18-21 Jue1997. 6 yi. Il agussan, 6 yl. I cacp and o anaymas releress
madke helpfulconmatts an earienersias ofthe paper: Suppartfiram theSwedish Canal
Tori umanistic and Sadal Sdenae R essardh (H SRR ) is alko gratefully ad<nonsdod.
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Eastern Eurgpe and o tipke dgtareven quedniupke dgtratess in parts of
the omear SovetU nicn and then receded. U nemplbymant, anacaaled be
fae hes baaome visibke ad hes jumped 1O daobEdgt ratss in saveral
auntries in the regan, whi e in othears ithes remained o thenks, inpart;
toiedbke Ebarmartets.

T he e ects of Iberalizatian and stbi izatian an the path of autput fran
pln tomarkethae been analyzed in earierwark! H eretteaim istoaer
aparalel analysis ofthe relatiaship betneen privatization and autputand
1o shovthatall thiee- Tbaadlizatian, stebilization ad prvatizatiar éGan
be .. ted INto the same o sedor;, gareralequiibinum framenak. Tosee
e caectian, aasider .. istthe e ects ofprice and trace beralzation ina
plbaed econany daradterized initially by TUll enployment of all aa Ebke
resaurass and by exasss aggregate danand, rpressad intation, and agaeral
shartege ofgoocs and serviass ( yiEsan 199 3). A lHHeckars ofproduction are
el W henprcs aresetiree tegaeralprice bvelrisss. T his generalprice
inaeese is acompanied by adance in reltive pricss, because pricss tad O
inaeese Mostin thase ssctars Where the inftial exasss damand wes strangsst
A €. st autputBlk and unemplbymeantemerges as inet aent.. Ims gobeank
ot in those parts of the econamy whare rieltine pricss hae Bllen. T he
resuling aatraction of agpgracate supply inaeesss the pressure an the price
kel T he smp in aggrecate deamand may tempaari ly reduce autput and
empbymat ako in thcee markets where reltive pricss hae nsen, due ©
e spilloar e ects oFbankyptaes aatss seckars. T his procsss atinues
until inmowatinve atrepranaurs begn o eplatthe newpro. tgopatunties
and inaatives arising in markets whare relatinve pricss hae risen. W hen this
aqurs, risaurcss are drann into mare praductive emplbymant then befae
and the dedine of total autputis gedlally reversad. T he spesd abwhidh idie
resaurcss are thus aosarbed into gainiull enplboymant ebanhere dgpencs an
many fctors, induding bbal infrsstructure and institutias and the acsts of
adjusstmentad installation ofFnew praductive Gpaaty (| ussa1982). 0 Uk
putkegos nsing urtil all pro. tgopartunities have been eplated in ull and
Ul enplymaithes ben restaed ata higher el of autput then inftially.
By de.nitian, mare autput fran gven inputs atla b geater e daxxy ad
thardoy mae rgpid econanic gonth oertime. T his helos eplin why b
eralization of danestic prias and of fadgn trade hes tended 1o produce a
sidkie sheped path ofautputin the trarsiian from plen omarket, essentially
becase it @kes Ess time O dsstroy then o buld upro. tBbke entexprises
G be dossd donn oemignt, but the Tounding of new ..ims o E@ke tar

1Seg Treampk B bndnard (199 7), B runo (199 2), B arersztain, D emekes, and 0 stry
(199 3), Cahoard Caricell (1993), andW iliamsan (199 3).




Figure 1. Central and Eastern Europe and the
Former Soviet Union: The Path of Output 1989-1997
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pbe takes time (Figae 1).

T his pattem is mnioraed by the nesd o stehi iize priass Tolloning the auk
bregk ofintatian in the wake of iberalization ¢ yiEsan1998). Tossewhy,
suppce that tho types of epital real ad ..nendal both ataostaitprcss,
are usd as Inputs into pradudian. Finendal eepital induding maney, en
abks .. ms toeconamize an the use ofatherinputs (Fisderl) 74). Tobegn
with, baoth types of pital are inet dattly enployed because rigpressad in
fatiaon drives a wadce betneen the margnal returms o real ad .. .nenaal
pital ad thus distarts e daxy. T he restrucuning and stebi kzation of
the econamy aour in A0 phesss. Infatian nsss at .. iIstand then recdes.
In the initial intationary phesg same ..nendal gpital is replaad by phys
ical pital in praduction. B ecause phyaical apirtal akes time o bulld ad
inst@all autputaoTracts ak..istas .. nendal apital is removad fram produc
1o (eg, tradors areidie because the Gash nesded O ke tham in running
aderis bddng), butthis dedine in autputis tEEmpeaed by the gadual ac
amultion ofphysical pital Sooer ar |ler; honever; the seaod phese
sets In as intalian is brougtt under aonrdl and maey, aedit ad other
..nendal essets are redrann into praductian. P ro. €ssskiing entrgpranaurs
begn 1O eplat the business gopartunities asated by stebke prass in an
inaessingly faxarabke business dimate. A s praductian begns O remwey; in
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tatian begrns O sbwdonn ad inaessad price stebi ity will mnface the
egpasian of autput by improng the allocatiaon and utiization of epirtal

thadby inaessing ecaxanicet dawxy. A s..naendal gpital begrs to geese
e whesk ofediancge and tracke tolal autput risss ittke by itttk toa bel
aonespading tomaxdmum et dency in the alllocation and uti iization of real
ad ..nenaal spital and other resaurass. T hus Eberalization and stebiiza

t1on produce a gualitatinely similarsidie shepad path of total autput oer
tme

T his pgperatiempts toextad the aboe sty toarsidarthe reectian of
aJtputto pnvatizatian. B y prvatizatian is meantthe ttarser ofproductive
Gpaaty (es gopcsad 1o the prosian ofpublic goook) fram the publicsedtor
10 the privale ssctar: By assumptian, the public sectarproducss goods and
servas of bbner gualty ad at bnerprcss, then the private ssctior B8 e
dad 1997). T his assumptian seams 1 acoad well with the eeriaxae of
most aammunist cauntries. B y dnving a guality and price wedoe betinean
private and publicautput, an exasssive publicsectordistorts producian, and
reducss its oerall qualty. T he eimination of this distortiaon inareesss both
e kel oimatical ecoaanic autputand its rake ofgonth oertime.

Spaa..cally the am ofthe pgperis

(@ oshavhovthe intersectoral reallocatian of resaurass resulting fran
privatization ulimately inareesss total autputatiullenplbymenttby inaess
iNng ecoamic et daxy as ifa relt\e price dstorian were bang removsed
thraugh ather beralization orstabi izatian, even thaugh autputmay Bllin
the shatrn;

(b) daelkp asmpk famulain vhidh the potential static autputgan
fran raalloccatian thrauch privatization is propartiaal o the souare of the
aigral gualty ad price dstation that hes darelled o mudh of the
auntry’s productive resourcss into the public sector;

(O exed the Tomula by adding the autput gain fram reagaNIZatian
Mz, inaeesed X -e¢ day’) tothe autputgan fram intersecioral reallcca
taon Olloning pratizatian;

(d) o asiderako the potatial dynamic autputgain, argonth baus
fran privatizatian When eaonanic gonth is endoganas in the presaae of
astant returrs o pital in abraed sase; ad

(e 1O proyce a rugh gatitaie asssssmant of the polattial static
and dynamic autput cairs fram pmatizatian by numencal smulatias of
ana\ebke scaancs.

T he analysis O Olbwis notan..ned 1o the path of autput fran plen ©
marketin Catral and Esstern Eurgpe ad the TormerSovetU nian where
privatization hes bean anly ae of several ctars (induding ot ksst. the
ooy fram the past) infuandang the bdaviarofautputdunng the ttarsitian
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periad. 0 nthe antraxy, the analysis is intended  be general and thus ako
FoplicabE 1O the relAtiaship betneen the size of the stale eiexprise ssctor
and econamic gronth in otherparts ofthe world.

T he main pantofthe pgperis thatpmatizatian, by redudng arremov
ing hamiul distortias Gaussd by exasssive subsidies and s and by thus
inaessing the ovarall quality and quantity ofautput, an ply an impartant
roke in encauragng the realiccation of resouress and the reagenizatian of
productian that are necssary 1o Tstler a favarable develgpment of autput
and enpbymant after the inftial pasktrefom sbmp. In pariauker; pmat-
zation notanly hebos rase the el of autput perheed butakoits ratke of
agonth oertime. In this respect, the gualty ad price distorion resuling
fran an exae=ssie state aTierprise sectoris no dic erent fran the distartias
that result from price ook or trecke Isstricias ar fran hidh intation.
T he same gernaral framenak .. ts all three prenamana-  beralizatian, stabi-
ization ad pmatizatian. T his is the main message ofthe pgper-

2 P matizatianadO utput T heStaticStory

0 utputY is produced In TWoways, In the private sector (Y,5,) and in the
public sector (Y, p)- P mveate and public autput are ae ad the same good
butthey drerin gualty (ss2B bndaerd 1997).

P mate autput is superiar © ad tharefore commands a higer price
then public autput

I:)pri/: (1+ q)PleJ (1)

whereq _ 0 rgresats the qualty and price diceratial T his may stem, for
eanpk fran subsdes (at rake s) 1o public productian ad taes (atrate
0 o private praducian, so that, Torasumers and producess o bew ling
1o buy ad sell bath prvate and public autput, we musthae

LioRw= (>0t 9)Rw @

Equatias (1) ad (2) imply that

1+s
1+ 0= T4 €
where g is simply a anpasite messure of the subsidies 1 public productian
ad e an pmate productian, whidh ted o direct resaurass fran the
private ssciar 1 the public sector; thardby reduding the overall qualty of
autput P matizatian iniohes a riducian in the guality ad price dicer
attial g, thraugh Ess subsidies 1o public production or s taxes an pate
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Figure 2. Reallocation Gains from
Privatization

‘ slope=-1/(1+q)

Private
@) G A H D B output

Fguae?2:

productian arboth. B y Tull privatization is meantthe transterof(alnast) all
state entaprisss 1o the private sedtor; this brings q doan to zero by reduadng
both s and ttozao. T he praduction fratieris guedratic
Yow= 2 i tizri/ (@G))
wherea andb are paative paraneters. T reﬁmgeliscmw by the aune
CEFD inFguwe2, where0C = aad0D =  lha. L aeray aninaesse
in prvate sector praductivity W ll be represanted by an inaeese in b, whidh
moves the interagptD of the productian fratier and the hazatal axds o
the ngit
T atal netautput(i.e, naticnalincome) atarstantprics, Y © is thesum
ofprivate and public autput adjusted Tor texes and subsidies
YOS L i®Yput Ut 9)Ypw G)
A balanad budget wauld reguire subsidies 1 be .nencd by t&ees e,
SYpr: ﬁpri/a inwhidh e Y ©= Ypri/+ pr.
IFtotal autputis eqoressad in terms ofpublicautput withY = Y &(1+ ),
then it Dllons filam equatian (5) that
A !
1

Y= ———
1+ q

Ypri/+ Ypd) (6
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where 1=(1 + q) rresats the net (i.e, after tax and subsidy) price ratio
betnean private and public autput Equation (6§ depicts the price e ten
gmitial © the production fratieratpantE in Fgure 2.

FHgure2 desaibes the gotimal allocation ofalll aval EEbke Bbaorand epital
betheen the W0 secars. A tpadntE in the ..gue the magral rate of
trarsiomatian eqLak the netprice ratia

q
iYow M1 .1
deri/_ [ | b Yprw— '1+q (7)
sothat, akE, wehae o
Ypri/:m ®)

T his anmantofY,; is shonn by e distana2 06 in the ..gure. H encs
a deaeese in subsidies artaxes, ad therdoy abo in the guality ad price
dis erential g, inaessss prnvate productian. FuUlf pmatization makes g = 0,
bringng the econamy fran E ©OF, wereY ., = b. T his anautofY ., is
donas0H inthe.gue

The dace in Y,y fram E ©© F ©Olloning TUll privatizatian (i.e, the
dstane=GH inthe..guae) is thereiore

b
¢Ypri/:bi1+q:1t+qq ®)
T he propartiaal inareese in private autputis simply
Sk - g 10)
Ypri/

T hus, thegeaterthe inftial guality and price dic erantial betinean pmate ad
public autput;, the greatieris the praportianal inaeese in private productian
necsssary o eradiGate the dic erential thraugh privatization.
T he conespading deaeese in public autput Olloning privatizatian is
Tound by assecod ader T aylor epasian around pantF in FHguare 2:
1 ulﬂAm! 1”1“Atq!2
¢pr: fo(q:Ypri/)iz_f@(q:Ypri/)Z: i B b 1+ q i2_ iB

1+
11)
where T is the quedratic Tncian (4) ad fPand f® are its ... istand seaod
By addingequatias (0) ad (11), the dage in total autput resuling
fran pratization can be shoann toegual
A

¢y = - (12)



T he direck; static autput gan fron privatization at full enpboymantis thus
prapariaal 1o the souare of the inftial gualty ad price distorion.
Equatian (12) can abo be darivad as Tdllons. B efare prvatizatian, When
the eaxamy is in equilibium atparntE in Hgure 2, ol autput can be
messured In uni's of private autput by tedstene 0 A = 0G + GA =
0G + G E, beause tteskpeofte IneEA is-1. T his gves
1
PN .
5T 1+q "Ib 1+ q
A fier Wil privatizatian When the econamny hes reedhed equilibrium at
pantF in the ..gure where g hes drigoped to zerg total aatputis0B =
OH +HB =0H + HF.Thisgws

13

Ve = b+ a it )
Subtracting eguatiaon (13) from equatian (14) and simpli§ing we ecan
ceteguatian (12). T heinaesse in total autput ram E tOF is the distance
AB inthe..gue
A tthe margn atpantE, the e ectan total aitputofan inaeese ing
G be Toud by diverantiatingY ¢ with respect toq in eguatian (13):

&y _ b

g~ '@+ q?
T hareloe theekbstiaty ofY with respecttoq, evallated atthe inftial valles
ofFY arderi,, is

<0 a5)

A !
d_Yﬂ:_ tqz :_l.'lYpl’i/TI q2 (16
dqy ~ Y@+ ' Y  1+gq
T he inftial share of public autput in ol autput an be fToud fran

equatias (4), (6, ad (8):

Yo _ 2a(+ a ib i
Y la(+ q)2+b

T heshare offthe public sectonaries directly with g and texds ol as q tands
oin.nity butitdoss nobvenishwhenq= 0, as bgasa > b=2.

B y dviding thraugh equatian (12) by total pcstprivatization autputy
We Gan eoress the propartiaal rae of dhange of total autput from E ©oF
in FHgure 2 as Olbns.

an




where g is the propartiaal dange in autput (With inftial autputas a bese
i.e, AB=0 Ainte.gme) adY, ;=Y is the pre pmatization shexre of the
private sectorin ol autput; see equatian (17). T he dhange in autputvaries
directly with (i) the scake ofthe privatization (the lbrgerthe dunk ofpublic
proouctian that is trarsiernad 1 the private sectry; the geaterwilll be the
resultinginaesse in autput) ad (i) the magtude oftre inftial oualty and
pricedstorian g (the geater thedistarian, the geaterwillbe the gain from
renoang it).

2.1 R edliocation \ersls reorpnizatian

T he e€ dency cairs disassed s far arise soely fran the realllocation of
resaurass from the public sector O the pvale sectar: T here is reesan 1O
epect, honewer; that privatization abo encouracss reagenizatian wWithin
e prake sector;, ad thus inaeesss 1 producivty in additian o the
cars fram interssctiaal realiocation. T odealwith this passibi iy, Etus nowv
extad the madel by assuming that prvale sector productiMty INareEesss in
propartian o the inftial ouality and price dic erantial acoading ©
¢hb
= @)
where K is a paitive astant W hen productivty gonth is added o the
madel the praduction frattiermoes o te nigithian 0CD ©OOCM a8
dronninFguare3. A newequ ibrium is reeded atpdntK . T he realiocation
gAnis shonnas beforeby thedistenee AB inFigure?2, and the reargenization
agAnisshonnasBQ in Agure 3.
L et us Nnov go an ad dewelp the epresssian Tor the B|tler gain from
reogenization.
T he productian frattierin eguatian (4) nescs o be danged 1o
1
Vo= & 1 Ip gy o @0)

1O retect the autnad shiftshonn in FHgure 3 whereO M = q2ab(1+ ko),
ad0D = Pl ad0C = a & bebre In view of equatian (19), the
aet daitb in eguatian (4) hes been repplaed by b(1 + k@) 1IN equatian (20)
10 refect the assumed inaesse in private sector producivity.

W e procsed in tnosteps. First Etus ..nd the inaeese in private autput
A tpantK inthe.gure wered Y, =l Y,y = il, We see fran equatian

2 Far anotherway ofintraduding inareesed X -e¢ dency into a static madel of intersec
toral resaurce allocation, se= 6 yiesaon (1995).
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Figure 3. Reorganization Gains from

Public Privatization
output
A

Private
output

Fgue 3

(20) tatY 5 = b(1+ k). Canparng tiswith Y3, = b atpantF, we
see that the inaesese in privale autputfram F oK is

¢Ypri/: b(1+ kq) ib: bkq (21)

T his inaeese is shonn by the distence H L in FHgure 3. T he propariaal
inaesseiny . is k.

T he conrespanding deareese in public autputis Tound by plugging these
equi ibrium valles of Y 5, atF and K in Fgure 3 badk into ecuatian (20).
0 eometrically we see flom the ..gure that the additicnal deaesse In Y,
anants ©H F jLK inthe..gure wnidhisequaltoH B jLQ , becausethe
skpe oftre inssFB axdKQ is-1. W e..ndH F by substitutingY .3 = b
atF imoeguation (4) O oetY,w = a i bFl. Thaeloe at postrefom
pricss (ie, withq= 0), Y = Yput+ Yow = a+ b2, a6 in equatian (14).
To.ndLK, wesuostituteY,; = b(l+ k) atK imo eguatian (20) t©..nd
pr: agb+ kq):Z . A cbirgYpri, adew atK, we dotain
b1+ ko) 2

Ye = a+
K )

T he dhange in publicautputfron F ©OK iIs gven by
A 1A

1
b(l+ ko) b’
¢Yow= ai(f iy

ia = i 23

big
2
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A ddingeguatias (21) and (23) shons that total autputhss inaesssad by
bkg § bkor? = bkor? . BEgunvalantly the inaesse in autputiram F oK @an
be messured directly as

A ! !
¢y = a+wia+2§:b;—<q (Z))]
T his eqressan represais the cain fran reoganizatian. A dding this o the
can fran raallccatian shonn ineguatian (12), we getthe olloning resulicior
e total autputgan fron pmatizatiat
2K 1, 3

4 Iy P @5)

Y =
¢ 1+

b
2

Equatian (25) smpl..es toequatian (12) when the gairs fram rearganizatian
are Eftaut (k= 0).
Equatias (8), (), ad (21) imply that the prgpariaal inaeese in pi-
\ate autputfran E oK is )
_ L+ Kk
¢Yprw: b l+t?+ = g1+ k@ + ] 26

1+q

Ypri/

T hus, the geaier (i) theinrtial quality and price diz eratial betnean private
and public autputand (i) the stimulLs O productiMvty in the private sector;
e geger is the propartical inaeese In private pradudian necsssary
eadcie te dstorion thrauch pratization. Equatian 26 ssimplhi.es 1o
egLatian (10) when praductivty doss not respad to pmatizatian (k= 0).

T he share ofpublic ssctarautputin total autputat the .. nal equi ibrium
pantK in Fgure 3 is

Yow _ 22 ib(+ ki)

Y T 2a+ b+ k) @7
T he arespading share ofprvate autputin ©otal autputakK is
Ypri/ _ 2b(:l-‘*' kq) (28)

Y  2a+ b+ ko)

T he sum ofthe tno shares in equatias (27) and (28) is 1.

A tst the prpartical inaeese in tolal autput fron E ©K is foud
by dviding thraugh eguatian (25) by total autputatK and using ecuatian
(28): ~

2 3
g 1My, T A i A !

@)

+
(=]
~ |
=<
[N
+
o]
[N
+
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T he ultimatie autput gain fram priatization, fran E toF inFHgure2 ar
fran E ©K in Figue 3 may be preadad by an econonic donntum and
inareessd unamploymant P maatizatian involes the restructunng or dosure
ofbankauptentaprisss ad the realiocatian of Bbarand apirtal relkeesad in
the procsss o new...1imms in other industries or locatias may take time. In
partiauilar; the deaesse Iin inames in the publicsectormay reduce purdnesss
fran the pmvate sector; so that both sectors dedire in the early stagess of
relom. T harefore autputmay Ollbwapath sudh as El JF inFHgure2. A ©
I, pmate autputis resstaored its pre relam bwel ad atJ, naticalinaome
is resstored oIt pre relam kel beloe itsetiks akF .

22 N umenal eanpks

T he madel autined aboe enebkes us 1o quantily the autput gans fran pn-
\alization. Fareampk equatian (18) aeblkes us 1o assess the autput can
fran reallbcatian an the besis of just to parameters (i) the pcserekam
share of the priveite sectarin tofal autput Y ;,=Y fran eguatian (17) ad
(i) the pre relaom gualty and price dic erential from equatias (L) © Q). IT
orirstane the share of the private ssctorin total autputis inaessed
879 andifg= 1, theng = 0 125 by equatian (18).

Caxider nowv a samenhat mare ebbarate numencal eampke o geta
betler el rtemadkel Sets= 05adt= 025 thismaesqg= 1 as
befoe. Further; seta = 125axd b= 200 inegquatian (4). T han initially,
Yori = 100 by equation @) and Y5, = 100 by equation (4). T hatmakes
total astput at the initial egui ibrium pantE in Fgures 2 and 3 equal O
Ye = 100 + 100 = 200, assessad at the pastrekam price ratio (Whidh is 1
wheng = 0). Suppae ostartwith, thatk= (. P rvatization then inaessss
Yoris by 100 by equation () and deareeses Y, by 75 by equatian (11), so
thattoal autputY inaessss by 25 = 100 § A), arby 125 perant fran
E ©OF inte..gues. ThsisasstatwthYe = 200 andYg = 225 fran
egLatias (13) ad (14). T he share ofthe private sectarin total autputhes
inaeesed ©8/9 (= 200=225), as an./imed by equatian (17) whenqg = 0.
Substituting this \vale of Y=Y into ecuatian (18) further an..mms that
oAl autputhes inaessad by 12 5 paaait T his is the reallocation er ectof
privatization.

N awaasiderabothe magaization ee ectand setk= 0 2 . P mvatizatian
Now inareesss Y3, by 100 fiom E ©O F a5 before and further by 4 by
eguatian (21) and beaomes 240 (= 100 + 100 + 40), whidh is an inaeese by
140 percatin OO sese equatian (29. A s before Y, deareeses by 75 filam
E toF by egquatian (11) and furtherby 20 by equation (23) ad beaomes 5
G 100 §75520). ToalauputY inaessss ssaresultby 4 (= 140 §95), ar
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by 225 peraait; as is an..imed by comparing Y = 245 fram equatian (22)
wthYe = 200 from equatian (13). T he same resultdotarns by acomputing
g = 0225 faom eguatian (29 ), using the resulitthatpnvatization reducss the
share ofthe public ssctarin total autputfram 2/3 ©1/4 by equatias (17)
ad (27). Rull pmatizatian, resulinging = 0, tus doss not resultin the
eradicatian of public productian in this Gee.

In aderto geta ullerpicture ofthe passible maoosaonamic and empir
ical Sgni.caanae ofinaesesad et dacy In the allocatiaon of resaurass thraugh
prmatizatian Etus novepenmattwth plbusibe parametenallss inega
tan (29). T hisis dearly ahichly speauatinve eerase in aasideratian ofthe
smplidty ofthe Tormulaand the unana Bbi ity of ieliebke evidence abautthe
epbatay paameters.

L etus assume the price of public autput initially © be autof ne with
e price of privatie autputby atBcorof2, 3 4, arb, so thatq Ekes the
vales 1, 2, 3 ad 4; see equatian (1). Further; assume the share of the
private sectorin total autputolioning pmatization torange ffam 0.5 109 .
For amparisan, the aerace dare of stale onned aTierprisss in eaonamic
aivity in 8 industrial cuntries and 40 develping countries in 1988 wes 6
peraitand 11 peraant, respectinely (seeWW aldBank 1995). A tst setk
equal o0 inParneld ad0.2 inP anelB . T he praopartianal autput cairs thak
v fran these assumptias aeshonn in Tabke L.

TabEl. StaticO utputt ains fram P nvatizaian
Parelh .6 ars fram raallocatian

k=0 Yora=Y =05 Yoa=Y =07 Y=Y =039
g=1 g=097 g= 0210 g=013
q= 2 g=013 g=10419 g=025
g=3 g¢g=016 g=025 g=03
q= 4 g= 0419 g=1029 g=10320
ParelB . ¢ ars fram realloccation and rieagenizatian

k=02 Yya=Y =05 Y=Y =07 Ypu=Y =09
g=1 g= 010 g=015 g=020

q= 2 g=018 g=027 g= 037
qg=3 g9g=1022 g=03 g=10129
q=4 g=025 g=03 g= 056
Sauree 4 uthar’'s aamputatias based an equatian (29 ).

Subjectto the underlying assumptias mack abautthe parameters ofthe
madel the numbers in Tabk 1 imply that the prgpartiaal static autput
cans fram privatizatian Gan range fram 7 pacaant o5 Gpaaattaxe and Tor
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all T hesecairs are pamanant, cekris parils. A geater reection ofpvate
scior praducivty 1o pvatization would resulitin still higher numbers in
ParelB .

6 iven adiscount rake of 5 percat per year;, the presantvalle of these
A amaus 1.4 1112 times avual natical income axe and orall
Foramparison, thesmnallksst.gareinthe tebke (g = 09 7) exassss the raugh
estimates ofthe pemanatstatic autput gains epected o anerce gadLally
fran the marketuni..cation ofFEurgpe in 199 2 acooding t Ceadhint (1988).

I these rumbears are at all indicate of the resulls that wauld enarge
fran detalbd enpiral Gse studies it seans reesaebke 1 anduce that
& ing to pmatize may be easive indssd proaded that the inftial slmp
iNn autputis nottoo degp and does not st too kbg

3 Haon ECaaxy ot ronth

H awdo the static autput cairs fran privatizatian reparted in the precsding
sectian intuenae econamic gonth oer time?

A acaaxding o the necdiessical grontih madel the er ects ofinaessad static
et daxy an gonth aan anly be tanpaary. T hey may be lvte ad they
may kst lbg even Tordecadss butevatually they will peter-aut, because
gonth is ulimately an exagenas \ariable in the necdiessial madel

H ere irsteed we adptthe smpkstpassible lkbaaming by dang\versian of
e theary oFedagaeass gonth (ss2 eg, R anerld86and 1989 ). Suppcse
autputis praducd by Bbarl ad epital K thraugh 1o a Cdob D auges
productian nciat

Y = AL2K1i? )

L etthe acaumulated tsdnolog Al know hov rigpresanted by A be tied 1O

e pial Bbar ratioby wo Tl
a
A= E % (€19

whereE isaaastant T his is whatis mearitby kEaming by dang by using
cpital wakers lbam hovio use itmare e dently. 1tolons that

Y = EK @)
where E retects et daxxy 0 utputY dgpands sokely an the pirtal stok K
and theet¢ daxyy E with vwhidh ittis usad in production. 0 utputdgpands, in
othervwads, an the guantity and guality ofepital B ecaseE isaarstatt
autputad epital mustgovatthe sane rate g.
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Suppae nowv that saving S is propartiaal © autput and equiak gGs
inestment, thatis | = ¢ K + 1K, wharet is the dgpredation rate. T hen
¢y zY
= = = + = — P
S=sY =1 = ¢K+ +K = (€0))
Torgwen E, sothat
g=skE jt (7))

T he rate ofeconanicgonth, inwards, eguak the multipke ofthe saving rate
ad treet daxy dfapialueE Ess thedpregation rate . T hisissmply
arsstaiemaittofthet anad D anarmadel ofgonth, with the additian, due
1OR aner (198§, thatautput gonh here is notaastraned by paoulatian
gonth3

P ro. tmaxdmizatiaon requi res thatthe marg nal productofcepital beequal
Otegts raedfintersst r + +:

qy
K

In a dossd econamy, 1 Gan be viened as an endoggas \vaiebke ad E a5
aneopas\aiabke r= (1 ja)E j £ byegatian (). IT reanpk
tecpialdael ja= 1= E= (03 ad+= 096 ttenr = 094. IF
tel ddnRukebhddks tens= 1 ja ad hene g = r by equatias
(3D ad (D). T haelre an exaganas inaesse in E- Toreampk thraugh
prmatizatiatr+ will rase bothr andg. Inasmall goen econamy, the rokes of
E adr aerewrsd r, the donssticintarest rale then minars the fadagn
inersstrate Wnidh is exoggnacs fram the hame counry’s pantohview and
E becomes endoggas.

¢ enerally E retects the e¢ dency of resource alllocation and agenization
in theeaconamy. T herefare allimproamaits inet daxxy/~ due orirstane
opmatization, price relam, trace beralizatian, and educatiat- resultnot
aly in a pamanently higer level of autput by equatian (25), butalko a
pemanantly higher rate of gonvth of autput by ecpatian (34).4 T herefore,
theacoany dlbns thesidke shepedpath E1 JFK T rathertten ElI JFKV
in Figure 4, where the Eoelliing ofthe vertical axis aatioms toFgures 2 ad
3. TheshededameaK TV rEpresatts the dynamicautputgan fram econamic
refom.

H av l|ate is this potential gonth baws? Casder; as an eampk an
eaonany Where saving is 20 peraattofautput (s = (2), degpredatian is 6

3See abob rossman andH eboman (1991).

4See Essterly (199 3) Tora mackel of the inkagss betineen praduction distortias and
endogenaus gromth.

= .a)——(l ia)E=r+ ¢t )
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Figure 4. The Path of Output Following

Privatization
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A
K
Qo o v
F
B o
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J
> Time
Fguae 4

perantofthe apitalstok (= = 0 96), ad the e daxy parameterE is0.3
intially, Whidh implies acpital autputratioof3.3. T hen, by equatiaon (34),

the gonth rate g is zaxo as donn in Tabke 2. ITthe e¢ daxy of pital
use inareesss by 20 peraantin the sase thatautput risss by thatmudh Tora
gvenapialstok seeTabkel, then E beaomes 0.36ad the rate ofgonth
Hsess fram zao 101 .2 pacntperyear: T his inaesse in gronth Is permana Tt
by the castrucian ofthe productiaon Tonctian ().

Tabk2. D ynamicO utputt ars fran P nvatization
+=096 E=03 E=036 E=0125
s=040 g= §093 g= §0924 g= §0915
s=020 g=20 g=0912 g=093
s=03 g=0903 g=10948 g=0907
s=020 g=0906 g=0084 g= 012
Sauree A uthar’s aamputatians based an equiatian (34).

Spad..clly the mednaniams that prevatt mare e day and mae savs
ing from stimulating gronh pemanatly in the H anad D anar madel ad
in the necdessial madel are absanthere because the productian Tnctian
() etibits astaitretums o epital 1nthe necdessial madel inaessd
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static e dency throuch pmatizatian is eguinalent to a tednolgal ilmo
alion that raisss the rate of gonth of autput oy ess kg s Iitdes the
eaonany tomowe fram ane steedy: state gronth path to another; higherpath.
H onever; this adjustmattprocss may take a bhng time. T he medium-t&am
properties ofthe necdessial macel may; therefore be dic aulttodistinguish
enpirally fran the kg run properties of the enxdagenaus gronth macel
enpbyed hare

A tan arual rake of gonth of 3 peraant, autput per heed Wil dobke
eay 24 years, ceris parls. (6 ivenE = 0 3 eadh 10 pantinaesse in the
savng rate wauld inaesse gonth by 3 paeraantece pants. A simulaneas
10 pantinaesse in the saving rate (say, fram 0.20 ©0.30) and a20 peraait
inaeese in e dency Wwould raise the gronth rate fram nothing to4.8 paeraait
peryear; and wauld dauble autputperheed in Ess then 15 years, and soan.

W hatifthereis no lkeEaming by dang? T hen we are badk in the neocdessi-
alvword where econanicgonth is exaggas. | The praduction inctian is
reamtieninpergpitatems y= AKi2 wherey= Y=L andk= K=L, then
eopatian (D) beaomesdy=t k= (1 ja)Aki? = r + +. SoMNg this equatian
Tk substituting the resulitinto the production naian, and gopling the
6 olden R uke we dotain the lloaing gpprodmatian 1o per Gpita autput®

y= Az}ls% (r+ i)'(l%aa) (€S

wherdby the Iog run steedysstate bvel of par gpita autputvaries directly
with tedolayy (e, e daxry) ad the saving rake ad inersely with the
rates ofinterestand depredation. 1N this cse ifthere is nodynamicgronrth
in A, meaning that pratizatian proaducs anly statlic Gars in e denoy, a6
inSecian 2, therewillbe nogonth iny ether (Y gons atthe sane rate
& L, the ppulEtian).

BEven sq stafic et dency gars Gan eart a strag infuanae an steedy
state par gpita autputin the lbg run. Suppoe, Torirstence, thata = 2=3.
T hen by equatian (3G9, a 20 paraaitinaesse In et daxy Wil rase per
Gpita autputby D pacnt ad ab0 pacaattinaesse ind wWill rasey by
75 paraat, cstris paribus. 0 bserved div eranass in per GpitaautputaaGs
auntries do notsaam o exasad the passibi ies suggested by equatian (36.
Ifwesstr = (0 oramplidty ad a = 2=3 as aboke the ratio of a ndh

5T he gpprodmatian imlolhed is harmkss. A N exact Tomulation requires rieplbdng
te epoaits /aad (1-a)/ain equatian (36§ by 1/ (1-s) ad &/ (1-s) in Tull ampliance
with thet dden Rulke. T he ¢ olden R uk is equivalat O the R amsey R uke when the
interempaal ebstiaty ofsubstitutian is 1 and the discoutiae is 0.
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auny’s pergpia, v, o thatofa poarauntty, Ve, is goprodmately
3 lA
) u&‘ﬂ7 ui‘ﬂ7

!
% tp

y_P_ Ap Sp *

N

@N)

T hus, iIfthe nd coury saaes thice as mudh as the pooraauntry and depre
daiess i's gpral stok atanly halfthe |\tier’s pace (because ofthe Tomers
mare pro. Bbke insstmatin the past), then a t&iod dic erence in inaame
mears a thresold diz erance in e¢ danoy® 0 N the same assumptias abaut
sadit, aniname ralioohy, =yp = 20 Imples Ay =Ap = 4 7.

Totake aaaeke a2 asdar-Kaea ad U ganda whose purdiesing
poner-parityadjusted per spitat | P in 1995 was USD 11,450 and U SD
1,470. T harsaing (ar ratherinvestment) raties were 37 paaattand 16per
at(sseW aldBak1997). T hen even ifttardepreaatiaon ratss were the
same theinaome ratioof7 8 betneen the tho auntries implies an e daxy
doeattial of 30. Itseams sak 1 aaduce that dic erencss betineen e¢ -
dengy ssvingand inesstmentrates, and depredatian aaGss auntries Gan go
a bhgway tonarcs eplEaningwny thar iving stendards- ad by implica
o why thargonth rates an tarvnay o tar steedy states- dicer:

4 Caxdlsian

In this pgperan atlempthes been made to danfy the e ects adfpmatizatian
a the bl ofnatical income ad its rate ofgonth oertime. T he static
autputcan fran prvatizatian Wwes macellied as ilvolMing the eliminatian of
agualty ad price dic erarttial betinean private and public autput W ithin
the framenoark of a o ssctor TUllemplbymatt general equi ibrium model
e et daxy gan fram eiminating the gualty ad price distortian ilvolved
wes ptured in asimple fomula in whidh the cain is relted o the souare
of the aignal distorion.  Substitution of plausibe paraneter vabes Into
e Tomula sugssts that the total autput gan fran pmatizatian may be
substantial B ecause ofthe e¢ dency boostthat results from the intersectoral
raallocation of resaurass and from reagenizatian, eacnamic gronth inareeses
permanatly according 1o the new theary oFendogenacs gonthy, arat sst
1ora time acoading 1o the necdiessical gonth model T he dynamic autput
aganis ako likely tobe Exte.

9 he resultis abaut the same ifthe expanants in equatian (37) are dnengd in acoor

dencewith thet obdenR ule; see the precading foothote. T he resulitis abboabautthe same
ifthe inerestrake is setequal 1§ say 4 pacant ratherthan 0.
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