
,, 
1 

:n. L coq ·1 <p 

I IIU llll lllll l f 11111111111111111 1 
EC097/6 

1Ilttiurrsihnh he 
~nuluthrea 

DEPARTAMENTO DE ECONOMIA 

Intraregional inequality, technological diffusion 

and pattern of international trade 

Dr. Maurice Kugler (University of California, Berkeley) 

CICLO DE SEMINARIOS 1997 

Día: Martes 12 de Julio 

9:00 hs. 

UNIVí:RSID~D DE SAN AtlDRFS 

OIBL.IOTECA -

hemeroteca
Línea

hemeroteca
Línea

hemeroteca
Línea

hemeroteca
Línea

hemeroteca
Línea

hemeroteca
Línea

hemeroteca
Línea



Serfl. 
-'Ce r>. 

o,·➔ / b 
I 



Intra-Regional Inequality, Technological Diffusion, 
and the Pattern of International TI:ade1 

by 
i\lamir.e Kugler 

Facult.acl ele Economía, Universidad de los Andes 
AA 4976 Sant.afé de Bogotá, Colombia 

mk11glerK~ze11s.1111iandes.ed11.r.o 

.Josef Zweimiiller 
Depmtment of Economics, Universit.y of Zmich 

CH-8006 Zmich, Swit.zerland 
Abstract 

In t.his paper we moclel t.he det.erminant.s of t.edmologir.al innovation and im
itaJ.ion bet.ween inclust.rialized ancl cleveloping regions, ancl of t.he pat.t.ern of in
t.ernational t.rade, when preferenccs are nonhomothetir.. By ancl large, models of 
t.he dynamir.s of Nort.h-Sonth t.rnde impose t.he assnmpt.ion of 1mit inr.ome elas
ticity far all consnmpt.ion goocls. \Ve relax this assnmpt.ion ancl incorporate the 
insight. from Engel's Law: t.he bnclgct. share allonüecl t.o more basic goods falls 
wit.h income. To account. far t.hc impact of incomc clis t.ribnt.ion, we introclnce 
preferences where consmners rank goocls according t.o a hierarchy of want.s so that. 
t.he confignrat.ion of clemancl far newer goocls clepends on t.he range of affordable 
consumption. Aggregate demancl for different t.ypes of goods hence depends on 
the distribnt.ion of wealt.h wit.hin each region. In t.he moclel, we assnme that the 
clistribnt.ion of wealth is unequal in the poor regi011 and even in the prosperous 
region. This clist.inct.ion is meant t.o c:aptme broacl moclern regional dichotomies 
of t.he global Nort.h-S011t.h t.ype or of t.he Emopean \,Vest.-East. t.ype. In particular, 
we are int.cres tecl in the effect. of changes in t.he clist.rib11t.ion of wealt.h \\·it.hin the 
poor region on t.he dynamics of t.he int.egrated economy. As oft.en in t.rade mocl
els featming innovat.ion-imitat.io11 dynamics, growt.h in t.he int.egrat.ecl system is 
clriven by det.enninants of t.he IPvel of ac:t.ivit.y in t.hc <leveloping region. Specif
ically, the income clist.rib11t.ion charaderist.ics in t.he poor regían determine t.he 
aggregat.e ck)mancl far import s a11Cl t.herefore impac-t. t.he vol11me of t.rade. 

JEL dassificat.ion: Fl2, Fl5, Oll. 031 

1 Prelin1inary and incomplete: comments welcome. The a11t.hors wish to t hank, snb
,iect to t.he standard proviso, for va lnaule s11ggest.ions Prnnab Bar<lhan, Francois Bonrgnignon 
and Pan! Romer. This work was begttll while bot.h a11t.hors were at. the Instit.11te for Advanccd 
St11dies in Vienna, Austria. 



1. lntrod uction 

The clynamics of innovat.ion allCI imit.at.ion between i11d11st.rialized and less devel
oped regions have been inves t.igat.ecl in vario11s cont.ext.s. The life-cyde st.ructure of 
t.he locat.ional choice far prod11ct.ion of newly inventecl goocls over time, where rel
at.ively early man11fact.11ring t.akes place in ind11st.rialized countries and grad11ally 
shifts t.o less dcvclopecl co1111tries (Vernon, 1966), has been formalized in mod
els exploring technology diffüsion to emerging economies (e.g. Feenst.ra, 1996; 
Helprnan, 1993; ancl, Grossman ancl Helpman, 1991). By and large, such models 
impose t.he ass11mption of 11nit income elastic:it.y far ali consmnpt.ion goods. 1 This 
of comse ignores t.he insight from Engel's Law: t.he b11dget. share allocated to 
necessit.ies decreases with income. As observed by Linder(l961), once t.he differ
ence in expenclit.me decisions bet.ween rich ancl poor consnmers is a cknowledged, 
the t.rade patt.ern bet.ween indnst.rialized ancl less developed regions is det.ermined 
not. only by factor endowments and cross-regional income differences, as in t.he 
Hecksher-Olin-Samuelson ancl intm-indust.ry (e.g. Helpman and Krugman, 1985) 
t.rade moclels, b11t. also by income dist.ribut.ion wit.hin each region. The empiri
cal findings of Francois ancl Kaplan(l996) indirat.e t.he st.at.istical significance of 
income dist.ribut.ion in clet.ermining aggregat.e expendit.nre pat.t.erns, given non
homot.het.ic preforences and associat.ecl convex expansion paths, and thereby t.he 
importance of intrn-regional income dist.ribnt.ion on t.he vol11me of int.ernational 
tra<le. To acco11nt far t.he impad . of income clist.ribnt.ion , we int.rodnce nonhomoth
et.ic preferences in an innovat.ion-imit.at.ion moclel of an integrated world economy. 2 

The specificat.ion of preferences nsed is t.hat. introduced by Zweimiiller( 1995) where 
consnmers rank goods according to a hiernrchy of want.s so t.hat. the configurat.ion 
of demand for newer goods across households depends on the range of afford
able consnmption. Aggregat.e demand for clifferent. t.ypes of goods hence depends 

1 Exising models cither snpposc t.hat thc dcmand for ali goods has t.he same income ela"ticity 
or that. t.here is a representative consnmer. Tlms, by assnmpt.ion, t.hey rule 011t. any impact of 
income dist.ribntion on t.he leve) and composit.ion of aggregate demancl. Vve take into acco11nt. 
t.he fact t.hat. income elast.icit.y with respect. to new)y available varieties or q11alit.ies of goods is 
larger relat.ive to that. with respect. t.o older ones. Then wea)t.h dist.ribntion determines aggregate 
demand . 

2 In cont.rast. to other models which explore t.he impact. of income distribnt.ion 011 growth, 
e.g. Glass(l!J94), we do not assnme that. poor cons111ners have different preferences than rich 
consnmers by desiring bet.t.er goocls wit.h lower intensity. 
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on the inc:ome dist.rib11tion in eac:h region. The pat.t.ern of trade is determined 
not only by fact.or endowment.s and relat.ive inC"omes as in standard t.rade t.hcory 
but. also by intm-regional inc.omc dist.rib11tions as pointed out by Linder. In the 
moclel, we ass11me t.hat. the clist.rib11tion of wealt.h is 11neq11al in t.he poor region 
and even in the prospero11s region. 3 Hence, our dist.inction is meant to capture 
broad modern regional dichotomies of the global Nort.h-Sonth or t.he European 
East.-West. t.ype. In part.icnlar, we explore t.he effect. of changes in t.he dist.ribut.ion 
of wealt.h within t.he poor region on t.he dynamics of the integrated economy. 

The indusion of nonhomot.hetic preferences in a nco-Schmnpeterian model of 
t.rade brings abo11t. a demancl channel t.hro11gh which fact.or endowment composi
t.ion affect.s innovat.ion and t.rade pat.terns. For example, a higher wage not. only 
affects t.he costs of R&D, as well as rnannfact.ming, b11t. also can have a posi
t.ive impact. on profit.s by boosting demand. This fcatme mises the possibility of 
mult.iple steady states as well as clifferent. c:onverging pat.hs even 11nder common 
initial conditions.4 As often in trade moclels feat.uring innovat.ion-imit.at.ion dy
namics, growth in t.he int.egrated economy is clriven by the leve! of activity in the 
less developed country. This applies t.o t.he income clist.rib11t.ion charact.eristics in 
t.he poor region in part.ic11lar. The config11rat.ion of t.rade will be det.ermined by 
regional demands for clifferent types of goods. In principie, t.he possibilities of 
either complete divergence or ovcrt.aking co11ld arise. However, these cases wo11lcl 
resnlt. in autarkic stat.es of t.he syst.em. In the eqnilibria, where the economy is 
integrated, we explore there is weak regional convergence (i.e. , in prodnct. per 
capit.a growth rates bnt not. levels) althongh regional income différent.ials persist.. 

Also, st.abilit.y implies that. t.rade is nrnt.nally beneficia! compared to aut.archy. 
However, in t.he less developed region growt.h can be inmiserizing for t.hose who 
derive most. of t.heir income from wages. The effec:t. of wealt.h dist.ribut.ion on 
growt.h is ambiguous as well. Since only t.he rich in t.he less cleveloped region can 
afford import.ed IHxmious goods, progressive wealt.h redist.ribution may leacl to a 
contraction of t.rade and t.hereby lower growt.h. This wonid occm for example if 
the redistribHt.ion of wealt.h is not. associated with an at.t.endant rise in demand for 
relat.ively new goods. Hence, if t.he clist.rib11t.ion is extremely skewed, even when 
it. is welfare enhancing to shift. asset.s from the rich to t.he poor, it. is not. likely 

3This ass11mpt.ion is consistent wit.h the stylized evidence 011 dist.rilmt.ion and development .. 
See e.g. Benabo11(HJ96) for a review of t.he empírica! as well as theoret.ical literat.nrc on ineq11alit.y 
and growth. 

•1while dynamic trade modcls oft.cn display 11111lt.iplc cq11ilibria and path dependance (e.g., 
Grossman and Helpman, 1992), t.here is a single t.rajcct.ory as well as steady stat.e associated 
wit.h each set. of initial condit.ions. 
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to spur growt.h. S11ch slowclown in procl11ct.io11 co11l<l be compo11nded, if ensning 
t.he redist.rib11t.ion of wealth, t.herc is a fall in aggTegat.e labor snpply in t.he poor 
region. 

In t.he moclcl. t.he main req11irement. associat.ed with st.ability is t.hat. t.he rat.e 
of time preferenc:e be above a lower b01md. This means that. t.he loss of innovat.ors 
cine to imit.a t.ion is less in present. val11e relat.ive to t.he immecliate gain of demand 
from rich cons11mers in t.he less clevelopecl rcgion. Abo, for a given set of initial 
condit.ions, nniqneness is likely t.o obt.ain only if impat.ience is significant. so t.hat 
the aggregate demand posit.ive cffect. of higher wages on investment incentives is 
dampened by negat.ive t.he cost. effect.. Th11s, t.he existence of stable eqnilibria 
in the int.egrat.ed world economy with t.rade will t.end to imply the exist.ence of 
nrnlt.iple balance growth paths, even far a given set. of initial conditions. 

The paper is organized as follows. Sect.ion 2 sets np the primit.ives of t.he 
model: endowment.s, preferences ami t.echnology. Sect.ion 3 derives t.he st.rategic 
linkages between innovators and imit.at.ors nnder free ent.ry. Sect.ion 4 charact.erizes 
t.he balanced growth eqnilibria. Sect.ion 5 shows sorne comparative st.ea<ly st.at.e 
exercises. Sed.ion 6 co11cl11des ami s11ggest.s sorne fmther ext.ensions. 

2. The basic 111odel 

In this sect.ion the buílding blocks of the moclel are laicl 011t .. First, t.he preferences 
are specifie<l. We b11ild-in Engcl's Law. Second, t.hc endowrnent strncture is 
charact.erizecl. Next, t.he necessary first.-orcler conclit.ions implied by household 
opt.imizat.ion are nsecl to writ.e co11s11111pt.ion ami factor share fnnct.ions. Finally, we 
provide t.he basis far t.he industrial organizat.ion clynamic:s given by t.he innovat.ion, 
imitat.ion ancl prodnct.ion t.edmologies. 

2.1. Preferences 

The economy is made 11p of t.wo count.ries, A and B populat.ed by LA and L8 in
habit.ant.s respect.ively. Count.ry A is relatively more prospero11s and ind11strialized 
than country B. Preferences are clefinecl over consnmption goocls an<l leisnre. It is 
assumed that. all consmners, independent.ly of their income and t.heir nat.ionality, 
have the same preferences. Lifet.irne nt.ilit.y of a type h consmner honsehold in 
count.ry i is given by 

(2.1) 
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where ·u(- , ·) is t.he felicit.y derivecl at. time t whose det.erminant.s are Ch (t), the 
level of householcl consmnpt.ion, as well as 1-t;, (t) , the fraction of household time 
devot.ed t.o leisnre; and where 0 is t.he rat.e of t.ime preference. We assume t.hat. 
t.here is a cont.irnrnm of procln<'ible goods. which is pot.ent.ially infinite. Each good 
is indexed by j E [O, oo). There exist.s a hierarchy of wants ranking t.hese goods 
acc.ording t.o their priorit.y. The not.ion is t.hat. individuals consume conveniences 
only after more basic neecls are sat.isfied. Goods indexecl relatively dose to zero 
are basic goocls (high priority) while goods with relatively high indices are hucmy 
goocls (low priorit.y). We will a.,;sume t.hat. goods such t.hat j ~ I yield utilit.y y 
whereas - for simplicit.y - we assmne t.hat. t.he most. needed goods j E [O, 1) yield a 
nt.ilit.y of unity. Fmther, we snppose t.hat t.he acquisit.ion of each good is a discrete 
choice ancl that. no ntility from c:ornmmpt.ion is clerivecl beyoncl t.he first unit. If t.he 
prices for the various goods are not clecreasing in j, each honseholcl will consume 
the goocls according t.o t.he seq11ence specifiecl by t.he hierarchy. Given equal prices, 
since higher-j goocls yield less ntilit.y, t.hey are more cost.ly in marginal ut.ilit.y 
terms t.han lower-j goocls. No goocl j will ever be demandcd by a honsehold unt.il 
all goods indexed /..: < j have been consumed. Finally, we assume t.hat. t.he felicit.y 
fnnction ·u ( · , •) is separable and symrnet.ric in consumpt.ion and leisnre. Thus, a 
householcl , of t.ype hin connt.ry i, pmchasing a measme Cj, (t) > 1 of the goods 
available will consume all j E [O , Cí, (t)] at. each date t E [O, oo) and by clevot.ing 
a fraction lj, (t) of available t.ime to work derives lifetime ntility 

(2.2) 

which is t.he maximand of a dynamic opt.imal control problem to be specified 
below.5 

2.2. Endowments 

Denote the wage of household hin count.ry i by lV,: (t) and t.he value of its assets by 
v,: (t). In eqnilibrinm, wea.lt.h is helcl in t.he form of an asset. port.folio wit.h identical 
proport.ions of shares, from each prod11cer wit.hin t.he co11nt.ry. 'vVe assmne t.hat 
t.here are no int.ernat.ional capital flows. If r; ( t) is the rate of int.erest in co11ntry i , a 
householcl earns capital income .,.; (t) \1,[ (t). \~Tage income is given by w,: (t) l), (t), 

5 Alt.hough t.he decision-making crit.erion has a lexicographical st.rnct.me, t.hc consumpt.ion 
Íllnct.ion is contin11011s and ot.herwise well-behaved by const.rnction. !'iot.e t.hat. t.here exists a 
cont.in1111m of goods ancl t.hat. t.hc index of t he last. good consumed corresponds parí passn t.o t.he 
consumpt.ion meas11re. 

5 
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with lf, (t) being t.he frac:t.ion of time t.he honsehold devot.es t.o work. Current 
111corne, 

(2.3) 

is diviclecl bet.ween current. cons11mpt.ion ancl wealt.h accmn11lat.ion. 
At. any moment. t, a measme N (t) o[ goocls is available. \·Ve ass11me t.hat. t.hese 

N (t) goocls coincide wit.h t.he int.erval [O, N (t)] of t.he hierarchy of want.s spedfied 
above. A measme M(t) o[ goocls is produced in co1mt.ry B and are relat.ively 
cheap. All j E [O, ivl (t)] have a cornmon price p < 1 , which is const.ant. over time. 
The price of t.he remaining N ( t) - 1\l ( t) goods is normalized to 11ni t.y. These 
n11meraire goods, prod11cecl in co11nt.ry A, are relat.ively expensive. 

Int.ert.emporal opt.imizat.ion is r.haract.erized by maximizat.ion of t.he 11t.ilit.y 
funct.ional (2.2) above s11bject. to t.he ec¡nat.ion of mot.ion below, 

ji ( ) _ { Y¡; (t) - C1~ (t) p for Cj, (t) < 1vl (t) 
'h t - Y; (t) - Cf, (t) + (1 - p) l\1 (t) for N (t) 2'. Cfi (t) > l\1 (t) 

(2.4) 

It will be ass11mecl t.hronghont. t.he paper t.hat. workers do not. differ wit.h respect. 
t.o t.heir abilit.y, so wit.hin a c:onnt.ry each honsehold earns t.he same wage, i.e. 
{,V¡: (t) = H/i (t). However, we ass11me t.hat. consumers in co11nt.ry B differ wit.h 
respect. t.o wealt.h ownership. \~'ealt.h is helcl by ho11seholds in the form of a 
port.folio wit.h ident.ical shares of st.akes in t.he profits accrning to each domest.ically 
prodnced good. We will r.oucent.rat.e 011 a discret.e case of asset inequality and 
assmne that. t.here are t.wo gronps, t.he rich R and t.he poor P, wit.h populat.ion 
shares 1 - /3 and ,B, respect.ively. Denote by V 8 (t) t.he average valne of wealth in 
count.ry B helcl by each ho11sehold in t.he form of a perfec:t.ly diversified port.folio. 
If each poor ho11sehold owns wealt.h 

V/j (t) = a: (t) V 8 (t) , 

w her e a ( t) < 1, t.he aggregat.e weal t.h owned by t.hc poor is /3a ( t) V 8 ( t) L 8 . 

Conseqnent.ly, t.he rich as a gronp own (1 - /3a (t)) V 8 (t) L8 . Therefore, each rich 
household has asset.s val11ed as 

It. follows t.hat. at. any point. of time t.he paramet.ers /3 and a (t) are sufficient t.o 
charact.erize t.he c1111111lat.ive dist.ribut.ion of wealt.h. 

6 



2.3. Consumption and factor shares 

lt tnrns out t.hat. t.he asset. clist.ribut.ion is ¡.,t,a,t.ionary 1mcler t.he present. specifica.t.ion 
of preferences. In part.ic:nlar, t.he rat.io of savings t.o t.he val11e of asset holdings 
is independeut of the leve! of wealt.h. Henc:e, as stat.ed iu the Lemma below, the 
share of wealt.h of eac-h gronp is fixed. 

Lemma: The relat.ive valne of t.he wealt.h shares of the rich and poor 
in count.ry B remains const.ant. ovcr t.ime so t.ha.t o· (t) = a:. 

Proof: See appendix. 

The solntion t.o t.he clynamic control problem by each honsehold implies t.hat 
the ratio of saving to asset value is independent. of t.he leve! of asset.s. As the 
wealth of the rich and the poor grows at the same rate we obt.ain the conclusion 
of the Lemm.a. 

'vVe will foc11s in t.he case where (i) households in t.he relat.ively prosperons 
conntry A pmchase all available varieties, and (ii) t.he rich bnt. not. t.he poor in 
t.he less developed count.ry B can afforcl import.ecl luxury goocls. This mea.ns t.hat. 

cA (t) = N (t ) > ci (t) > M (t) > et (t). 
Along a balanced growt.h pat.h where WA (t) , W 13 (t). M (t) , N (t) , VA (t), V¡f (t) 

and V/ (t) gTow at. t.he same rat.e g , dynamic optimizat.ion by each honsehold leacls 
t.o t.he following syst.em of equat.ions. 6 Asset. ret.11rns are charac:t.erized as follows, 

r = g + 0 = rA = gA + 0 = r 8 = g13 + 0. (2.5) 

Consnmer clemancl for each honsehold t.ype depends on the range of affordable 
goocls. In conntry A, ali goocls are consnmed and we obt.ain, 

CA (t) = N (t). (2.6) 

In count.ry B , only t.he rich honseholcls have enongh purchasing power t.o bny, 
sorne bnt. not. ali, hL-xmions import.ed goocls, 

1 ¡ 1 _ /30: l C~ (t) = 2 liV8 (t) + (l - p) !vf (t) + 0 I _ /3 V 8 (t) . (2.7) 

6The rat.ionale for concent.rat.ing 011 balanced growt.h pat.hs wit.h ident.ical growt.h rates is t.hat. 
if t.he t.wo regions grow at. different. rat.cs (i.e. , if 1H (t) ancl N (t.) cit.hcr diverge or converge), 
asympt.ot.ically t.he system is driven t.o an antarkic st.at.e. 
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The income of t.he poor in t.he less cleveloped region is not. snfficient. to acq11ire 
even t.he whole range of domcst.ically produced goods, 

et (t) = _I_ [wª (t) + 00:vª (t)] . 
2p 

(2.8) 

Labor snpply far each honseholcl t.ype clepencls crncially 011 t.he leve! of desired 
clemand as well as on nonlabor income. In connt.ry A, t.he fract.ion of time devot.ed 
by honseholds t.o proclnct.ion act.ivit.ies is, 

(2.9) 

In conntry B , t.he rich and t.he poor have analogous clecision rules except. far t.he 
purchasing power advant.age afforded by domest.ic good consumption relative to 
the acquisition of import.s. For rich households, we have, 

1 ¡ 1 _ ,60: l l~ (t) = 2WB (t) W
8 (t) - (1 - p)M (t) - 0 l _ ,6 V

8 
(t) . (2.10) 

\;\/hile far t.he poor, we obt.ain, 

(2.11) 

In t.he appenclix , t.he corresponding Hamilt.onians far each household type are 
set.-np and t.he impliecl first.-orcler ne('essary ancl sufficient. c:onditions are clerived. 

2.4. Technology 

To complete the specification of t.he primit.ives of t.he model, we provide the ele
ment.s t.hat. determine t.he cost. st.rnct.ure of manufact.ming in each region. First., 
in t.he rich ec:onomy, t.here is a sunk cost. st.emming from the resonrc:e requirement 
far innovat.ive design. The marginal c.ost. of producing each unit gives t.he mark-up 
eqnat.ion. Seconcl, in t.he developing economy, t.here is a fixed cost. associat.ed wit.h 
reverse engineering. Limit. pricing t.ogct.her wit.h t.he variable cost. define t.he mark
np relationship far imit.at.ed proclnct.s. These t.echnic:al parameters t.ciget.her wit.h 
the aggregat.e demand funct.ions determine t.he free-ent.ry equilibrinm condit.ions 
in each region. 
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2.4.1 . Invention 

Each firm in connt.ry A has exclusive llSe of a blneprint.. 7 R&D vent.nres req11ire 
deployment. cost.s of F (t) 1111it.s of labor. Once a clPsign is prodnced by a firm, it 
can man11fact.me final 011t.p11t. 11si11g A (t) 1111it.s of labor and acqnire a monopoly 
posit.ion for the correspo11ding good. A (t) is t.he same for ali goods. There is an 
11pper bonnd on the price t.o be drnrgecl by eac:h incmnbent firm. vVe normalize 
t.his limit. price to nnit.y. The limit. on the price is cine to pot.ent.ial proclnct.ion by 
a competit.ive fringe. Snppose t.hat - once a good is im·ent.ed - t.here are 011t.side 
firms able t.o copy t.his goocl. The copying tedmology has a 11nit.ary mannfactnring 
reqnirement of wl(t) nnits of labor t.o produce mH.ler const.ant retnrns, where 

w-!(t. > A (t). Inclecd, ernulat.ors a.re less profic:ient t.lms allowing a profit margin 
for t.te incnmbent.. With the incmnbents' price normalized to 11nity, under this 
market. strnct.me t.he wage rate in co11nt.ry A is eqnal to WA (t). If an inc11mbent 
monopolist. t.ried to bid the wage below t.hat. leve!, the competitive fringe could 
enter wit.hout incmring sunk cost.s and off'er slight.Iy higher wages to attract all the 
req11irecl workers to serve the whole market .. 8 It. follows that no incumbent will ever 
paya wage lower than the reservation leve! WA (t.). Vlit.h a wnge rat.e H I A (t) ancl 
a price of nnit.y, the profit. flow per 1mit of 011t.p11t solcl is íTA (t) = 1- H f A (t) A (t). 

The following assnmption snmmarizes the evolnt.ion of tcdmical opportunit.ies. 
Assum,ption A: (Produdivity progress -in thc -innovai.'ing country A) 

1 
N (t) wA · 

\Ve ass11mc that. prodnct.ivit.y growt.h in thc relnti,·ely prospero11s count.ry is 
driven by innovations. Also, as in most models of endogenous growth we supposc 
t.hat researchers in fotnre generat.ions build 11po11 experience of previous snccesses. 
\Ve adopt. t.he simplest. way t.o capture t.his idea by assnming t.hat. t.he stock of 
knowledge in t.he economy can be proxied by the mensure of previons innova
t.ions N (t) , and t.he labor input reqnirement. of R&D is inversely relat.ed to t.his 
mensure. l'vloreover, we assmne t.hat. t.he efficiency of final 011t.p11t. prodnct.ion, by 
bot.h incumbents nnd t.he compct.itive fringe, also increases wit.h N (t) which is an 

7 Perfect. int.ellect.nal propert.y prot.ection prevails in count.ry A. But., entreprenems in country 
B can c_opy a design wit.hout. compensating the creator. As will Le shown Lelow, the effect.ive 
life of manufat.ming monopolies in country A depends on t.hc dynamics of irnitation. 

8 Here, we assnme t.hat. if copiers and t.he inc11111Lent. offer t.hc same good at. t.he same price, 
consumers will st.rict.ly prefer t.he prodnct. of the incnmbent.. 
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inclex of past. manufact.ming as well.D The labor req11irement. A (t) o[ incmnbent.s 
t.o produce one 11nit. of 011t.p11t. shrinks at. t.he same rat.e as innovat.ions t.ake place. 
Finally, we ass11me that. also copiers benefit. from a demonst.rnt.ion effect from past 
procluct.ion. 

On t.he one hand, t.his lat.ter ass11mpt.ion irnplies t.hat. the wage rat.e grows parí 

passu wit.h t.he measme of prcvio11s innovations. On t.he other hand, if follows 
t.hat. t.he profit. flow per 11nit. solcl 

(2.12) 

is constant. over t.ime. (We repeat.edly apply t.he convent.ion t.hat. lower case vari
ables far count.ry A are eq11al t.o upper case variables normalized by N ( t)). 

2 .4.2. Emulation 

Firms in t.he less developed count.ry B do not. ha.ve access t.o t.he innovat.ion tech
nology. To become man11fact.mers t.hey enrnlat.c producers from t.he innovating 
count.ry A. Imitat.ion requires set.-up rnst.s of G (t) units of labor. After a good 
has been imit.at.ed in count.ry B , imit.at.ors can produce at. constant marginal cost 
l,V8 (t) B (t.) where W 8 (t) denot.es t.he wage rat.e ancl B (t) is the labor inpnt 
necessary to produce one unit. of out.put. 11sing t.he imitat.ion t.edmology. We will 
disc11ss later on t.he endogeuo11s dct.erminat.ion of l,V8 (t). 

Technological change far imitat.ion ac:t.ivit.ies evolves analogonsly to that in 
innovat.ing activities. 

Assumption B: {Procluctivity progress in the em.ulating country B) 

G b 
G (t.) = M ( t) aucl B ( t) = l'vf ( t) . 

The above charact.erizat.ion of t.he progress of cnmlation technologies st.at.es 
t.hat. efficiency is det.ermined by t.he híst.ory of imít.at.íng act.ivit.ies ll1 (t). Pro
cluct.ivi t.y in t.he blueprint imit.ation ancl adapt.at.íon process increases as a result. 
of learníng frorn reverse-engíneering experience. Snccessful design copying not. 

9 This spccificat.ion incorporat.es t.hc insight from t.he moclel by (Yo11ng, 1993). There learning
Ly-cloing ceases if innovat.ion stops. Expcrimcnt.at.ion ret.11rns are limited Ly the prod11ctive 
pot.ent.ial of invent.ecl clcsigns. Also, t.he profit.al>ilit.y of cost.ly inYcnt.ion clepencls not only on t.he 
spillovers generated by prcvious R&D act.ivity lmt also 011 cum11lat.ive learning whic clct.crmines 
procl11ction costs. 
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only adds t.o the procl11ct.ivit.y of fnrt.hcr imit.at.ion b11t. also leads to more efficient 
prodnct.ion chie t.o t.he associat.ed irn:rease in 111an11factming experience. 

In order to be competit.ive in the world markct., co11nt.ry B procl11c:ers have t.o 
underbicl co11ntry A firms. The lowcst. pric-c at. which co1mtry A firms are willing to 
sell is t.heir marginal cost., w'1c1 .. lf a co11ntry B firrn c:hargcs a slight.ly lower price, 
it can take over t.hc whole worlcl market. ancl drive t.he co1111t.ry A compet.itors out 
of the market.. However, the c:01111t.ry B firms will only be able to do so if their 
marginal cost is below t.hat of co1111try A prod11cers. Or equivalently, if w 8 b < wAa, 

B ll'll(t ) where w = M(I ) denotes t.he c:ount.ry B wage rate normalized by the measme 
of previously imit.at.ecl goods. \Ve obt.ain t.he mark-11p far imit.at.ing producers 
by invoking limit. pricing. In a similar way we can analyze t.he equilibrimn far 
imit.ation. In order t.o capt.me t.he market. t.he imit.at.or has t.o 11nderbid t.he price 
of the cmrent. prod11cer. The limit price (i.e., t.he price which drives t.he co11ntry 
A firm out of t.he market) is slight.ly below the marginal cost of the co11nt.ry A 
finn, w 11a. Since the co11ntry B firm has costs w 8 b, t.he profits per 11nit sold are 
tlrns, 

(Heretofare co11ntry-B lower case variables shall denot.e npper case variables nor
malized by 1'1 (t)). Not.e that. a, b and wA are exoge11011sly given t.edmological 
parameters. This is not. t.he case far w 8 (t.). We will see t.hat w 8 (t) is endoge
nonsly d et.ermined by t.he cnrrent. ac:('011nt. balance condition ancl is a measnre of 
the t.erms of t.rade. 

3. Innovation, iinitation and trade 

In arder to describe t.he st.eacly st.ate we have to describe t.he implicat.ions of onr 
assnmpt.ions on preferences and t.edmology far innovat.ion , imit.at.ion, and t.rade. 
\Ve will assmne that. in connt.ry A t.herc is access to t.he innovat.ion t.edmology. 
The equilibrium will be charact.erizecl by a sit.uat.ion where t.he present. disconnted 
value of fntnre profit.s accrning from an innovat.ion is eq11al to t.he fixed cost of 
discovery. Finns in t.he conntry B do not. have access to t.he innovat.ion t.echnology, 
bnt. t.here are no barriers to ent.ry in imit.at.ion act.ivit.ies. The imit.ation eqnilibrinm 
charact.erizat.ion is analogous to t.he free-ent.ry conclit.ion for c01mt.ry A innovat.ors. 

The value of innovat.ion and imit.at.ion s11ccess in steady-st.at.e eq11ilibrh1m is 
characterized 11nder t.he following condit.ions. Consumers 11111st. have made opt.i
mal int.ert.emporal choices on t.he path of consumption ancl leisme. There cannot. 
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be nnexploitecl profit opport.1mit.ies in t.he seuse t.hat. neither fmt.her incentives to 
innovate nor t.o imit.at.c wit.h higher int.ensit.y exist.. Finally, the cmrent acconnt 
has to balance. \Ve concentrate on balanc:ecl growth ec¡nilibria where t.here is 
weak convergence (i.e. yA = ylJ) beca11sc ot.hcrwise we reach ant.archy asymptot.i
cally. Hence, from om syst.em of first.-orcler neccssary condit.ions by eqnat.ion (2.4) 
charact.erizing asset. ret.mns, t.here is int.ernat.ional int.erest. rat.e eqnalizat.ion (i.e. 
rA = rl3) . In st.eady st.ate, if t.here is an infinitesimal cost. of internat.ional trans
actions, t.here are no incentives for capital t.o flow across bonndaries. 10 Hence, we 
assnme that all invest.ment project.s are financecl solely with domest.ically gener
at.ed resomces. So t.hat. t.racle balance 11111st. prevail at. all dates t E [o, oo). 

3 .1. Innovation 

As ment.ioned above, we will focus in t.he case where t.he rich bnt not t.he poor in 
the less developed connt.ry B can afford lnxmy irnport.s from conntry A. Let. ns 
first. consider t.he incentives of a conntry A finn. The design of a blneprint costs 
wA F. Once a new good is on the market it can be sold with a (constant) profit. 
?TA per nnit. For a given rate of int.erest., t.he valne of an innovat.ion depends on 
how demand clevelops over time. Figure 1 shows t.he time path of demand for a 
connt.ry A innovat.or. At. time t 0 , t.he innovation t.akes place. St.arting from t0 nntil 
t 1, only cons11mers in c:onntry A urn afford the new good. Along the balanced 
growt.h path, incomes increase over time so t.hat at. t1 t.he rich in co11ntry B are 
able to purchase the goocl. Lat.er 011, at. t 2 , imitation takes place. At that date 
t.he conntry A innovat.or is nndercnt an<l loses the whole market. to the conntry B 
e1m1lator. 

It. is clear t.hat t.he present. val11e clerivecl from these profit. flows depends on the 
size of the market at. each date bnt t.his in t.mn is a fnnct.ion of how fast incomcs 
grow over time. On t.he one hand, if the growt.h rat.e is high, incomes increase 
quickly and clemancl rises rclat.ively earlier. On the ot.her hand, also imitat.ion 
takes place earlier, an<l t.he effect. of iucome growt.h for t.hc valne of an innova.t.ion 
is a priori ambignons. 

As above !et g8 be t.he c:ommon rate at. whid1 t.he incomes of all gronps grow 
along a given balanced growt.h path of count.ry B's economy ancl N (to) denote the 

10However, t.here are incent.ives for t.echnolog1• t.ransfer from t.he indnst.rialized t.o t.he clevelop
ing region, given t.hat. in the lat.t.er t.here is no acccss t.o t.he most. recent. t.echnologies. Technology 
exchange co11lcl be acomplished by int.rodncing eit.hcr foreign direct invcst.ment or trade in inter
mediate capital inpnt.s. In the prcsent. model. we predndc snch possibilit.y. \Ve are developing 
a st.rnct11re which incorporatcs technical knowledge flm~•s. 
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good which has bcen designed at. t 0 . Then t.he lengt.h of t.he time interval (to, t1 ) 

clming which only cons111ners in t.he more prospero11s co11nt.ry A can afforcl t.he 
good is given by t.he conclit.ion 

So (t1 - t0 ) is given by, 

(3.1) 

The total lifet.ime of t.he innovat.or'::; monopoly is t.he int.erval (t0 , t2 ). At. 
t2 ,product.ion c:eases t.o be profit.ablc becanse imit.at.ors can price t.he goocl cheaper 
t.han the incnmbent's marginal cost.. In partic11lar, t.he timing of initial production 
in country B is implied by 

so that., 

1 1\1 (to) 1 
(t2- t0 ) = - 8 ln ) = - 8 lnm. 

9 N(to g 
(3.2) . 

The flow profit. of t.he proclucer of good N (t0 ) is LA1rA dming the int.erval 
(t 1, t0 ). and by LA1rA+(l - /J) L 8 1rA dnring (t2 , t 1). In a steady state with posit.ive 
growt.h rat.cs, t.he costs and benefit.s of an innovation have to be equal. Ot.herwise, 
unexploit.ed profit opport.1111it.ies wonlcl rcmain. So whenever g > O, the innovation 
eq11ilibri11m condit.ion can be writ.t.en as 

(3.3) 

where t.he R.HS is the prescnt. clisco11ntccl value of t.he profit flow accrning dming 
t.he lifet.ime of the innovat.ing firm. 

3.2. Imitation 

.Jnst. like for an innovat.ion. t.he value of enrnlation depends on the clevelopment. of 
clemand over time. From Figme 1, t.he date at. which good N (t0 ) is imitated is 
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t2 . At. t.his moment. t.he co11nt.ry B imit.at.or crowds t.he c:011nt.ry A innovat.or out. 
of t.he rnarket ancl t.h11s captmcs t.he incumbent.'s whole demand obt.aining t.he 
immediat.e ftow profit. (wA<1 - w 8b) ( L'1 + (1 - í3) L8 ). When t.he poor in t.he 

co11nt.ry B co11ntry are able to afford good N (to) , at. dat.e t2 in Figure 1, the profit. 

flow jnmps t.o (wAa - w 8 b) ( L'1 + L8 ) and remain!:i at. t.hat. level forever. 

The time interval (t2 , t:3) 11nt.il t.he poor can afford the irnitated good is given 
by, 

(3.4) 

In an eq11ilibri11m in which imitat.ion is active, we have g8 > O. In that case, 
t.he disco11nted val11e of the profit flow describes above has to equal the imit.at.ion 
costs. Therefore, t.he c:onclit.ion 

(3.5) 

describes t.he free ent.ry eq11ilibri11m for t.he ma.n11fact.ming sect.or in co11nt.ry B. 

3.3. Trade 

In t.he eq11ilibria we consicler, t.here are no incentives for t.he int.ernational flow of 
capit.aL implying that neither borrowing nor lending t.akes place across co11ntries. 
Tlrns, cnrrent. acco1mt balance cnt.ails t.hat. at. ead1 inst.ant., imports and exports 
are identical. As ment.ioned at. the beginning of t.his sed.ion, we will concentrat.e in 
t.he case in which income clifferences bet.ween countries are relat.ively large, so t.hat 
t.he poor in the less developed co11nt.ry cannot. afford any import.ed variet.ies. Also, 
at. time t, !11 (t) goods are prod11ced in connt.ry B ancl all t.hese goods are exported 
to all LA honseholds in co11nt.ry A. The price of t.hese goocls is wAa. So t.he valne 
of total conntry A import.s (in t.erms of the nnmeraire goods prodnced in conntry 
A) is t.herefore given by LA M (t) wAa. The denrnnd for export.s is given by t.he 
n11mber of rich consnmers in t.he co11ntry B count.ry. Only t.his gro11p is assmned 
to be able t.o afforcl import.ed lnxmy goods. The leve! of cons11mption of t.his 
gronp is CN (t) , so t.he val11e of exports co1111t.ry Bis (1 - /3) L8 

( Cf? (t) - lvl (t)). 
In the st.eady stat.e, t.he t.rade balance condition can t.herefore be writ.t.en as, 

(3.6) 

Notice that. on the left hand sicle only exogenous parmnet.ers appear. This 
means t.hat. t.he vohnnc of t.racle (in t.t~nns of t.he price of c:011nt.ry A goods) is fnlly 
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det.errnined by population size and by marginal cost of prod11ct.ion in co11nt.ry A. 
The variable which adjusts to balance trnde is cf The dynamics of the adjust.ment. 
mechanism are t.he fallowing. If co11nt.ry A 's demand far basic import.s exceeds 
export. demand far it.s luxnry goods, t.here is excess labor clemand in c:onnt.ry B. 
This generat.es upward pressme on w 8 , wit.h an ernming rise in the income of ali 
inhabit.ant.s of connt.ry B inclucing e~ t.o increase ancl clase t.he gap in the cnrrent. 
accmmt.. Any disequilibrium is correct.ecl by a t.at.ónnement. process whereby wB 

moves to equat.e labor demancl a11d s11pply. Henc:e, t.he enclogeno11s det.erminat.ion 
of wB is driven by t.he pat.tern of t.rade. 

4. Balanced growth equilibria 

In this sed.ion we st.11dy t.he dyuamics of t.he int.egTat.ed syst.em. First., we com
plete the description of t.he pot.ent.ial equilibria by finding t.he resomce balance 
const.raint. far each region. Sec:oncl, we find t.he condit.ions 11nderlying eq11ilibri11m 
exist.ence ami st.abilit.y. \Ve procced seq11ent.ially by fincling init.ially the st.able 
equilibrimn growth rates for t.he cleveloping economy t.aking all variables describ
ing economic ac:t.ivit.y in the indnstrialized region as predetenninecl. Then, we 
check that. each fonnd stable eqnilibria is consistent wit.h a balanced growth path 
in which free t.rade prevails. This implics t.hat O < m. < 1 asympt.ot.ically and 
t.herefore t.hat gA = 9 8 , in st.eady st.at.e. Thns, om last st.ep involves verifying 
t.hat. weak regional convergenc:e is indeecl associat.ed wit.h st.able dynamics far t.he 
whole syst.em. 

4.1. Factor markets 

In t.he steady state, this economic syst.em is charact.erized by the householcl opt.i
mization mies, by the industrial organizat.ion among innova.t.ors and imitat.ors in 
eqnilibrinm, and by the balance of t.rade clescribed in the last sect.ion. Finally, we 
have t.o determine t.he labor market cqnilibrium c:onclitions in each c:ountry. Under 
ful! employment, this am01mt.s to imposing a binding resomce balance c:onst.raint. 
as t.he labor force is t.he only fac:t.or of prodnc:t.ion. 

4 .1.1. The industrialized economy 

Total labor snpply in co11nt.ry A is LA[A. The optimal snpply of labor depends 
positively npon the wage rnt.e and negat.ively on asset. incomes. As a res11lt, t.he 
relat.ively rich snpply less labor t.han t.he poor. 
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There are t.wo somces of labor demand: employment. in man11fac.t.nring and 
employment. in design acq11isit.io11. At. any inst.ant. , t.he demand for labor in t.he 
R&D sect.or depends on how many new goocls are iut.rodm:ed , t.hat. is on J\T (t). 
Sinc.e t.he labor rec¡11irement. t.o develop a new good is ec¡ual to rf'¡_t), t.he labor 

demand for t.he R&D sect.or in co1111t.ry A is eq11al t.o ;~~~; F. By an analogo11s arg11-

ment. , we can calc11lat.e employment. in imit.at.ion ac:t.ivit.ies as ~-~rn G . Employment. 
in t.he prod11c:t.ion of final 011t.p11t. in count.ry A is given by demand for goods in 
t.he range j E [ M ( t) , N ( t)]. Sinc:e we focus on t.he case where 

Cfl (t) = N (t) > e% (t) > M (t) > cp (t), 
and as N(t) labor 11nit.s are required t.o produce one tmit. of out.put. in count.ry A, 
labor demand in produc.t.ion is 

a A a ( B( B ) N (t) L (N (t ) - M (t)) + N (t) 1 - /3) L GR (t) - M (t) . 

Now we can writ.e count.ry A's resource const.raint. as, 

where t.he following defini t.ions are usecl: 

All t.hese variables are const.ant. in a st.eady st.at.e eq11ilibri11m. 

4.1.2. The less developed economy 

In conntry B labor snpply is given by 

The number of consumers which demand ali M (t) goods is LA + (1 - /3) L8 , 

whereas t.he poor in co11ntry B demand only CJI (t) < l\1 (t) goods. Using t.he 
fact t.hat. t.he unit labor requiremeut. in t.he prodnct.ion of imit.a t.ed goods is ,\J~t), 

employment. in produc.t.ion in connt.ry B is given by 
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Thc leve! of employment. in imitat.ion is <~qual to '.~-~g~ G , since to reverse-engineer 

one design req11ires Agl) labor 1111it.s ancl 1\1 (t) new imit.at.ing firms enter at. each 
. . t· I t d M(t) - . 1 - h 1 pomt. m .1me. n a s .ea y st.at.e m = N(t) 1s C'onst.ant. ov<:'r t.1me, w rn: means t. rnt. 

1'1 (t) has to grow at. t.he same rate as N (t). Using t.he definit.ion for t.he st.eady 

st.at.e variables e~ = ~7(~1
/ and g8 = ~-~f:i , t.he resomce const.raint. t.he count.ry B 

can be writt.en as 

4.2. The growth rate 

To explore the pot.ent.ial balanced growt.h pat.hs of t.he syst.em we proceed by 
st.eps. First., we charact.erize t.he equilibrimn dynamics in co11nt.ry B by analyzing 
a reduced form consist.ing of t.wo eqnat.ions (free-ent.ry and resonrce-balance) wit.h 
t.wo nnknowns (w 8 ancl g 8 ) t.aking economic act.ivit.y in t.he ot.her co1mt.ry as 
preclet.ermined. \,\Te st.ncly t.he condit.ions underlying eqnilibrimn exist.cnce ancl 
st.abilit.y. Second, we rnle out. divergence (i.e. g 11 > 9 8 where m -t O) as well as 
overt.aking (i.e. gA < g8 where m - 1) and concent.rat.e on t.he nondegenarat.e 
case of weak convergence (i.e. gA = g8 where m E [O, 1]).\i\Te verify t.hat. given 
a st.able growt.h rat.e (e.g. , g8 = .r/) implied by honsehold and ent.reprenemial 
opt.imizat.ion as well as t.rnde balance, t.he weak convergence condition (i .e., gA = 
g8 = g*) is consist.ent. wit.h eq11ilibrium st.abilit.y for t.he connt.ry A economy and 
a fort.iori for t.he int.egrat.ed syst.em. 

4 .2.1. Equilibria in the less developed economy 

In orcler t.o solve for t.he growt.h rat.e along a balancecl gTowt.h pat.h , it t.nrns ont. 
to be convenient. t.o rewrit.e t.he expression for t.he opt.imal leve! of consumpt.ion 
for t.he rich in count.ry B , as 

. 1 ¡ 1 _ ,60' l 
C~ = 2 'WB + 7íA + 1 - ,6 0118 (4.3) 

where we have clefined v 8 = 1
;;(~\'. Using t.his expression and t.he t.racle balance 

condit.ion, we can solve for 0v8 t.o get. 

0118 = __ l_ 
1 - /30' [ 

( l - {3) L 
8 + p ( 2U

1 + ( l - ,6) L 
8

) 8 ] _ ( ª) 
LB - (1 - ,6) w = <P w . 
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Note t.hat. t.he only enclogeno11s variables in t.he t.rade balance condition are 
w 8 and v 8

. This is beca11se t.he demand for imports in co11nt.ry A is fixed by t.he 
ass11mpt.ion t.hat all co111üry A c:o11s11mers pmchase ali goods prodnced in connt.ry 
B. The normalized dernand for import.s of co1111t.ry B goocls is exogenonsly given 
by t.he pop11lat.ion size in cmmt.ry A ancl t.he price of co11ntry B pro<lnct.s. 

vVe C'an now 11sc t.he above eqnat.ion to express t.he opt.imal consumption leve! 
for t.he poor in t.he less developed c:01111t.ry as a funct.ion of co11nt.ry B 's wage rat.e, 

(4 .4) 

S11bst.it.ut.ing t.he lat.ter t.wo eqnat.ions int.o c01mt.ry B 's resomce constraint., we 
obt.ain an expression in t.he t.wo endogeno11s variables g8 and w 8 clesr.ribing t.he 
labor market. eqnilibrium in co1111t.ry B, 

L 8 b(JL8 

2w8 [w 8 
- <p (wª) - (l - (3) 1rA]-b [LA+ (l - (3) L 8 ]-2p [w 8 + cr<j; ( w 8

)] = g8 G. 

(4.5) 
The t.erm on t.he RHS of t.he above expression is t.he demancl of labor for 

reverse engineering ac:t.ivit.ies. The first. t.erm on t.he LHS is the labor snpply and 
the t.hircl t.erm is labor demand in the procluct.ion of final goods. 

Using the expressions (4.4) for rn11s11mpt.ion and r 8 = 98 + 0 from (2.5) , we 
can writ.e t.he free-ent.ry conclit.ion in t.he less developed co11ntry as a funct.ion of 
g8 and w 8 . Indeed, 

(4.6) 

This expression for t.he free-ent.ry condit.ion and t.he resource balance const.raint 
for connt.ry B const.itut.e a reduced form syst.ern of t.wo eqnat.ions wit.h t.wo endoge
no11s variables, 9 8 ancl w 8

. By inspect.ion it. is apparent. t.hat. t.he loci implicit. in 
each of t.he t.wo equat.ions bet.ween t.he endogcnous variables 9 8 an<l w 8 is highly 
nonlinear. The syst.em is not. arnenable t.o an analyt.ical dosed-form representat.ion 
of eqnilibrium. \Vhile t.he resomce balance const.raint. defines a monot.onic locus 
which is a well defined function for w 8 bonnded away from zero, t.he free ent.ry 
conclit.ion loc11s is a correspondence b11t. not. necessarily a funct.ion. In order to 
show that t.here exists a balanced growt.h sol11t.ion to t.his syst.em, we proceed by 
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finding for ear:h eq11at.ion, of both labor market. and industrial ar.t.ivit.y eq11ilibria, 
t.he bounds of t.he sleeves ( depict.ed in Figme 2) wit.hin which each of t.he implied 
growt.h rat.es is confinecl for each w 8 > O. 

\Ne first. find t.he bo11ncls for t.hc feasible growt.h rat.e gRC consist.ent. wit.h a bind
ing resomce balance const.raint.. Define t.he t.wo funct.ions g(J-C (wª) and gfc (wª) 
given by, 

and, 

In t.he above expressions, g~c (w 8 ) is t.he growt.h rat.e which would be feasible 

if (i) t.rade were balanced, (ii) bot.h gro11ps in co11nt.ry B were to supply labor 
according to t.he dynamically opt.imal rnles, ancl (iii) t.he rich consume all count.ry 
B variet.ies (as in equilibrinm) , b11t. t.he poor do not. consume anyt.hing. Similarly, 

g~c (w 8 ) is t.he growt.h rat.e where (iii) is changed such t.hat. rather than consum
ing nothing at. ali t.he poor consmne ali available count.ry B goods. Since the poor 
consume only a limit.ed range of clomest.ically prodnced goods ancl do not. consume 
any varieties import.ed from count.ry A, it. is clear t.hat 

and t.lms the act.ually feasible growt.h rat.e implied by labor market. equilibrium. 
gRC ( w 8 ) is snch t.hat. 

Also, since ef; (wª) is posit.ive as well as a clecreasing linear function of w 8
, bot.h 

g(J-c (wª) and g~c: ( w8
) are st.rict.ly increasing in w 8 . 

vVe proceecl in a similar way concerning t.he free-ent.ry condit.ion. Denote by 
96 E (wª) t.he normalized free-ent.ry eqnilibrium level of imit.at.ion act.ivit.ies, if t.he 

poor did not. purchase anyt.hing at. all , and by g¡E ( w8 ) t.he corresponding level 
for t.he hypot.het.ical case in which t.he poor were t.o purchase each variet.y at. t.he 
very inst.ant. when imit.at.ion t.ook place. Then by definit.ion we have, 
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(4.9) 

and, 

(4.10) 

Using t.he free-ent.ry conclit.ion t.oget.her wit.h t.he fact. t.hat. O < e~ < 1, we have 
t.hat. t.he eq11ilibri11m normalized leve] of inst.ant.aneo11s imit.at.ion act.ivit.y, gFE , has 
t.o sat.isfy 

for each w 8 > O, since 

FE - F E 1rª(3 Lª 
91 - Do + wBG · 

Also, note t.hat both 9ó E (wª) and g¡ E ( w8 ) are strict.ly decreasing in w 8 

and also that 
lim g{E (w8 ) = lim g¡E (w8 ) = +oo. 

w 8 -,Q+ w 8 _.Q+ 

Figure 3 shows t.hese funct.ions graphically. For any given w 8 > O, gfC (w8 ) 

and gfc ( w 8
) define t.he range for t.he feasible growt.h rate. For a larger w 8 this 

range shifts npwards. This is becanse higher wages increase t.he s11pply of labor, 
so a higher imit.at.ion rate becomes feasible. In fact., a higher wage also stinrnlates 
consnmpt.ion of the poor. This lat.t.er effect. is neglect.ed in bot.h curves. However , 
one can infer t.hat. t.he eq11ilibri11111 growt.h rat.e gRC will lie closer t.o Ytc ( w 8 ) at. 

low levels of w 8 ancl doser to gf e (wª) at. higher wage levels. 

Similarly, g(; E (wª) and g¡ E (w8
) specify t.he range for the profitable leve! of 

imit.ation act.ivit.ies. For a larger w 8 , t.he range t.ends to shift clownwards. The 
reason is t.hat. a higher wage increases cost.s. There is an i11crement. in bot.h t.he 
s11nk invest.ment int.o reverse engineering and t.he flow of current. expendit.nres int.o 
the product.ion wage bill. As a res11lt., imit.at.ion incentives are rednced. The limit.s 
g(; E ( w 8

) and gf E ( w8
), however , neglect. t.hat. an increase in w 8 not. only has a 

cost effect. b11t it. also t.ends t.o st.inrnlate profitabilit.y. As a resnlt of a higher wage, 
t.he poor cnstomer market. will clevelop more q11ickly, and tlrns stinrnlate further 
imitation. It. is t.herefore nndear how t.he ad.nal imitat.ion rate gFE behaves wit.hin 
these limit.s. 
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From Figme 2, it. is obvio11s t.hat. a necessary condit.ion for an eqnilibrinm t.o 
exist. is t.hat. w{}c < w{"E , where t.hese crit.ical wage levels sat.isfy 

w{}-c is t.he wage rate necessary t.o generat.e enongh labor s11pply t.o serve all 
cons11mers in co11nt.ry A ancl only rich consmners in t.he cleveloping conntry wit.h 
all goods procl11dble in c01mt.ry B if no imit.at.ion t.akes place. Similarly, w[E is 
t.he wage rat.e at. which imit.at.ion becomes profit.able given t.hat. t.he poor were able 
to pnrchase all of t.he imit.at.ecl goods. By 11sing t.he cxpressions for g(}c (wª) and 

g[E ( w 8 ) we can calc11lat.e wtc ancl w¡E as 

ancl, 

wtc = (1- {3) (1 - {1- ,8a} 1r;1) L8 + p (2LA + L8) 

L 8 (2 - ,8 - {30·) - 2b [LA + (1 - {3) L8] 

LA+ L 8 
FE 

'W¡ = P 0G + b [LA + L 8 ]. 

(4.11) 

( 4.12) 

From these expressions, it. is eviclent. t.hat. w{!-c < w¡E if G and b are snfficiently 
small (i.e. , t.he average labor cost. of connt.ry B proclnct.ion is low). As bot.h G and b 
vanish t.o negligible levels, w(; E becomes arbit.rarily large whereas wrc is bounded. 
The int.uit.ion behincl t.his condit.ion is t.hat. if prodnct.ion condit.ions in count.ry B 
are sufficiently effident., t.hen there will be bot.h cnongh resources to deploy in 
reverse engineering act.ivit.ies as well as snfficient. clemand from higher incomes for 
fmt.her imit.ation t.o be profit.able. Also low prod11C:t.ion cost.s enclow imit.ators wit.h 
snfficient compet.it.iveness t.o be able t.o generate a sig11ificant. volume of export.s. 
\Vit.hout. t.he lat.t.er eqnilibria for t.he int.egrat.ecl eqnilibria wo11ld not. exist. as trade 
wonld be 11nat.tract.ive. The following proposit.ions st.at.e om findings formally 
abont eqnilibrinm condit.ions for the cleveloping economy t.aking as predet.erminecl 
t.he behavior of t.he indnst.rialized economy. 

Proposition l. (Existence of ec¡11ilibria): Given él dP.gree of innovation and eco
nomic activity in co1111try A. then:' is a co11fig11rntio11 with parameters G and b
sufficiently small s11cl1 tlwt there exists 811 ec¡11ilibri11111 bélfanced growth path of 

the less clevelopecl co11nt1y B's economy (i.e., then· is at least one pair {g*,w*} in 
the positive qirndra.nt s11ch tlwt g* = gFE (w*) = gnc (w*) ) 

Proof: See Appendix. 
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The proposit.ion above st.at.es t.hat. given t.hat. t.he yFE (w8 ) loc11s is a cont.in-

11011s and monot.onic funct.ion in t.hc posit.ive q11adrant., as long as t.he gRC (w8 ) 

loc11s is a hemi-cont.in11011s correspondence, t.here will be a region of intersect.ion 
where an ec¡11ilibri11m is cont.ained if t.he t.echnology in t.he dcveloping region sat.
isfies a rninimal clegree of efticiency in reverse engineering and prod11ct.ion. 

Rcgarc!ing st.abilit.y, we note tha t ec¡11ilibri11m exist.ence req11ires t.hat. t.he t.wo 
loci 11111st. cross at least 011cc. Given hcmicont.in11it.it.y of bot.h loci , exist.enre implies 
t.hat. t.hey cross an ocld n11mber of times. Of t.hese int.ersect.ions half of t.he nnmber 
of eq11ilibria pl11s one t.ake place wit.h gRC (wª) crossing gFE {w8 ) from below. 
Then t.here is cxcess labor clemancl before s 11ch point. ancl excess l abor s11pply aft.er 
it.. lf t.he pat.h of t.he economy approaches t.his point., t.he wage rises. And if it. 
is beyond it., t.he wage falls. In t.hese inst.ances, local st.abilit.y obt.ains, for t.he 
developing economy, since labor market. adj11st.ment. induces t.he wage t.o move so 
as t.o r et.nrn t.o it.s original leve! ensning slight. pert.mbat.ions. 

Proposition 2. (Stability ): If the integrated ec¡uilibrium is unic¡ue, then it is 
stable. 1Vfore ge11erally, there can be 11rnltiple ec¡uilibria of which there will always 
be an odd number E , and of these, the 1111mber of stable ec¡uilibria. fo1· th e less 
developed <'conomy is given by Et. 

Proof: See Appenclix. 

St.abilit.y for t.he int.egrat.ed syst.em is a more complex matt.er which we ana
lyze next.. It. is dear t.hat. a nona11t.arkic eq11ilibrimn provicles 11s wit.h a rest.rict.ion 
for the a1missible st.eady st.at.e growt.h rat.e for t.he indnst.rialized economy. How
ever , a st.able eq11ilibri11111 for t.he cleveloping economy is not. necessarily stable for 
t.he inclnst.rializecl regían. Thcrefore, t.o rharac:t.erize the st.able eq11ilibria for the 
int.egrat.ed syst.em , we 11111st. st.11dy addit.ional dynamir conclitions. 

4.2.2. Equilibrium stability in the industrialized economy 

Note t.hat the above pot.ent.ial eqnilibria exist. i11depenclent.ly of t.he leve! of N (t) as 
long as 1'1 (t) < Cfí (t) < N (t) at. al] dates t E [O, oo) . In ot.her words in t.he st.eacly 
stat.e g8 = g* ::; gA. where gA is t.he balanced growt.h rat.e in connt.ry A. Hence, 
we have to rule out. regimes whcre t.he growt.h rat.e in co1111t.ry A falls short of t.he 
connt.ry B growt.h rat.e. Snch a sceuario would imply t.hat. the com1t.ry B economy 
cat.ches 11p, and event.nally bec:omes t.he leading economy. 11 In cont.ras t. , a sitnat.ion 

11 For instance, it. wo11ld in principie possible t.hat. the' innovat.ion t.echnology req11ires a h11ge 
amo11nt. of resomccs relat.ive to imit.at.ion. For a given rate of imitat.ion , g 8 , it. might. be that 
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that. wo11ld be consist.ent wit.h t.he above analysis is divergcnce: count.ry A grows 
fast.er than t.he less developed count.ry, so t.hat. t.he per c:apit.a income different.ial is 
asymptot.ically 1111bo11nded. In relat.ive terms, t.he leve! of prod11ct.ion in count.ry B 
would become irrelevant. Thc alternat.ive scenario, t.o overtaking and divergence, 
is weak convergence (i.e. , g* = .</' ). h1 t.hat case, t.he whole worlcl economy 
develops alo11g a common balanced growt.h path, where M (t) = mN (t), wit.h 
O < m < 1 as a c:onstant.. 

In order for a st.eady st.a.t.e of t.he world ecouomy t.o cxist., thcre nrnst. be a gA 
for which conntry A's economy is in equilibrium such t.hat. gA = g* , where g* is 
an eq11ilibri11rn balanc:ed growt.h rnt.e for c:ountry B . Wc have t.o show t.hat. there 
exist.s sorne m , which guarantees t.hat. gA = g* ovcr the admissible range for m. 
Since we st.udy an eqnilibrimn where the rich in the poor count.ry can afford sorne 
but. not. all count.ry A variet.ies , all(l given t.he definit.ions of e~ ancl m , we nrnst. 
have 1 < e~ < 1/m.. The t.rade balance r.ondit.ion 

wAa.U1 = (1- /3) L 8 (e~ - 1) 

fixes e~ ancl tlrns specifies an upper limit. for m. give11 by 

(l- /3)L8 

111 = l/c8 = --------
u (1 - /3) L8 + wAaU1 (4.13) 

Having found a valne of m. < ·ñ1. suc:h t.hat. gA = g· is an equilibrinm, we must 
show t.hat. the corresponcling balancecl growth pat.h is st.able. That is we have to 
make snre that aft.er slight pert.mhat.ions of m. or yA market. forces lead t.he world 
economy back to its steady state valncs. 

Since, as long as e~ < 1/ m, t.he imitat.ion rate is independent of t.he count.ry A 
growt.h rat.e, we can t.ake g* as given. 12 As .9* can be t.reat.ed as a predet.en_nined 
variable, we can express t.he comüry A free-ent.ry condit.ion as a funct.ion of gA 
and m. It. t.urns out. c:onvenient. t.o writ.e t.he c01mt.ry A frcc-ent.ry condit.ion as, 

Nort.hern producen; cannot kecp t.rack with imitat.ors , t.hé Nort.hcrn market. shrink, and sooner 
or lat.er innovat.ion activit.ies wo11ld become nnprofitable alt.oget.her, so t.hat. t.he S011t.h becomes 
t.he leading economy. ,vhile t.his overtaking scenario is an interest.ing possibilit.y within t.his 
model, we do not. analyzc it. . lnst.eacl we concent.rat.c t.he analysis on t.he case where a st.eady 
st.at.e for t.he worlcl economy exist.s and t.hen st.11dy t.he propertics of snch an eq11ilibri11111. In 
part.ic11lar, we are int.erested in t.he impact. of the clist.rib11t.ion of wealt.h 1111der t.hese condit.ions. 

12Not.e t.hat _r¡
8 depends part.ly on t.he conditions in t.he ind11strialized region, namely on the 

exogeno11s variables wA , a , and LA. These variables determine t.he size of t.hc market. for co1111t.ry 
B goods, as well as !.he price t.hese imitators can charge. Howcvcr, we can make 11se of t.he fact. 
t.hat. t.he innovat.ion technology paramet.er F does not. havc an inH11ence on _q8 . 
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( 4.14) 

where, 

, (9A) = (1 - (3) L8(c~) ·<:º - [u'+ (1 - (3) Lª]. 

There exists a st.eacly state for t.he world economy if t.here is sorne rn E (O, 111,) 

snch t.hat. t.he above eq11ation holds. Figure 3 shows t.his function graphically. On 
t.he horizontal axis we draw m and on t.hc vertical axis we draw gA. Denote by 
tl = ~;:r;.1 

-0 the equilibrium growth rat.e of t.he C0llllt.ry A er.onomy when m = o, 
that is nnder ant.archy. The free-cnt.ry locns st.arts at. [/1 and if 1 (gA) > O, t.hen 

also 1 (9;1) > O , for ali 911 > T/'. To see t.he condition more dearly recall that. 

trade balance requires wAaLA = ( 1 - /3) L8 ( e~ - 1) at. all times. Noting that 

7TA = I - wAa we can writ.e 1 (gA) > O as, 

B A !r·1+ H 
CR - 7T ( B) 9 

A < CR 1 - 7f 

Since e~ > 1, a higher rat.e of time preferenc:e 0 makes t.he trade-imit.ation 
regime more likely. Whether imitat.ion ancl tracle st.inmlate innovat.ion in c:01mtry 
A depends on whet.her it. is bet.t.er to have a larger market for a short. time or 
t.o have a small market. forever. Also, a higher gTowt.h rat.e means t.hat. imitat.ors 
catch up and profit.s are dest.royed earlier. r.foreover , with larger nnit profits nA 

a longer durat.ion of a small market. is more val11ecl, since t.he result.ing profit, flow 
is relat.ively larger. Füially, t.he gain in t.he size of t.he market, captmed by e~, 
has to be large enongh in orcler to make t.he t.rade-imit.at.ion regime more likely. 
In ot.her words, t.he connt.ry A economy can reach a higher growth rat.e wit.h sorne 
imitat.ion rather than uncler antarchy. So the free ent.ry locus will first. increase at. 
gA clase to .9;1. As gA becomes larger there are two opposing effects. On the one 

qA+o 
hancl, 1 (gA) continnes to increase. On t.he ot.her hand m.~9- becomes smaller 

with a larger gA. However, we know t.hat if 

'Y (f¡-4) > O, for a ll gA > rl and ali m > o (4.15) 

( e.g., if :~t;.1 
is large enongh) , t.hen t: > O. Hence, for ali m, over t.he admissible 

range, t.he tracle-imit.at.ion rcgime wo11ld lead to a higher innovation rate t.han 
under a11 tarchy. 
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Imitat.iou spms t.he innovat.ion rat.e becanse a higher ni inflnences both t.he 
dmat.ion of t.he profit. ftow of an innovat.or and t.he size of t.he (fut.me) market. 
for t.his innovat.or. The profit. flow for innoYators is short.er t.he higher m is since 
imit.at.ors are hot.-on-t.heir-heels. Tlrnt. is enmlat.ion dest.roys t.he rents for connt.ry 
A prodncers, an effect. whirh evident.ly limit.s innovat.ion incentives. However, t.he 
mere fact that t.here is imitation creat.es t.rade. If c:onntry B has a high share in 
the connt.ry A market., t.his means t.hat. connt.ry A import.s are high. Since t.rade 
is balanced at. all t.imcs high connt.ry A imports go hand-in-hand with a high 
demand for connt.ry A goocls in conntry B. Tlms a high m increases the size of 
the market.. Tlús tends t.o increase t.he profit.ability of an innovat.ion. 

There is an addit.ional reason why sorne imitation is beneficia! for innovation. 
If 1rA is large, the valne of free-t.rade is very high in terms of increased purchasing 
power in conntry A. The advantage of dynamic imitation for the rich connt.ry is 
t.hat. by lowering t.he opport1111ity cost. of acqniring basic goods, active manufac
tming in t.he poor count.ry releases resomces to other uses by honseholds. This 
ent.ails that assets in innovation firms are less lncrative cine to stiffer competi
t.ion bnt that consnmer welfare rises. If the abovc condition is satisfied, we have 
auA o am < . 

The phase diagram of the dynamic relationship between gA and mis based on 
the two eqnations below. The first. shows t.he change over time of gA, 

, A é)gA ( B A) g= - g-g. 
éJm 

(4.16) 

If condition (4.15) is satisfied. t.hen f/1 > O whenever 9 8 > gA a11Cl viceversa. 
The second eqnat.ion gives t.he valne of m for each g* snch that i/ = O, i.e. 

g* = g 8 , which leacls to a st.able balancee! growt.h eqnilibrinm with free t.rade, 

ni* = [(g* + 0) wA F - rrA LA] /:.11 
'(g*) 

( 4.17) 

To complete the const.rnct.ion of t.he phase cliagram in Figure 3, observe that 
whenever gA > 98 , by clefinit.io11 it is clear t.hat. rr1.< O. Also, if gA < g8 , we have 
that. 11i> O. 

The stabilit.y conclit.ion for t.he existence of an eqnilibrirnn wit.h international 
trade (i.e.,~:~ > O) , entailed by (4.15) reqnires a snfficiently large 0 as explained 
above. In cont.rast., t.he cliscnssion 011 the growt.h rate in the less developed econ
omy implies that 11niqneness of eqnilibrinm for t.he int.egrat.ed economy reqnires a 
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small 0. Conseqnent.ly, if t.he int.egrnt.ecl syst.em is st.able, it. is likely t.hat. mnlt.iple 
eqnilibria coexist. 

Finally, note t.hat. since by Assmnpt.ions A a)l(l B, rn is a measme far the 
relat.ive product.ivit.y bct.ween connt.ries, it. can be int.erpret.ed as a measme of 
bet.ween-connt.ry income diff creuces in t.he steady st.at.e. 

5. Comparative steady states 

In t.his sect.ion we will analyze t.he effect. of varions drnnges in t.he primit.ive pa
ramet.ers of t.he model. First., we shall perform comparative st.eady st.ate exercises 
wit.h respect. t.he most. obvions paramct.ers in t.he moclel as a sort. of consistency 
check. Hence we expect. t.he finding t.hat t.he growt.h rat.e decreases if the rat.e of 
time preference rises and if t.he fixed cost of invent.ion increases. 

Other parnmet.ric changes do not. have nnambignons effect.s over the growt.h 
rate of t.he system. For example, changes in the clistribnt.ion of wealth in the 
developing regían, eit.her throngh variations in popnlation composition bet.ween 
ric:h and poor households or in t.he relative valne of m,set.s held by t.he rich and t.he 
poor, affect the eqnilibrinm balanced growth rate in a highly nonlinear fashion. 

These ancl ot.her parametric comparative st.eacly state exercises reqnire sinm
lat.ions. One cannot. get. a clear perspect.ive of the t.ransit.ional dynamics or t.he 
long-nm implications t.hrongh analyt.ical methods. This is clue to t.he sinmltaneit.y 
of supply and clemand effect.s. Far inst.ance a change in wA affect.s not. only t.he 
innovation cost. but. also may increase t.he volmne of trade if aggregat.e demand ex
pands. To resolve t.he ambivalence in result.s , it. is necessary to calibrat.e t.he model 
on the basis of realist.ic parameter configurations. The impact. of changes in t.he 
t.edmological parameters a, b and Gis also nndear. The innovat.ion-imitation dy
namics can also be ext.remely nonlinear. Sometimes intensit.y in imit.at.ion can 
spm innovat.ion via a procompet.it.ive effect bnt. sometimes it. can stop growt.h if 
i t is predat.ory. 

'vVe are in the process condncting vario11s comparat.ive st.eady state analyses 
by applying nnmerical methocls. The best. way to obt.ain a grasp on t.he concli
t.ions of mat.erialization of each of t.he mult.iple equilibria is t.hrough simulat.ions. 
Fmthermore, calibrat.ion of t.he moclel is a way of obt.aining fmther insight. into 
the t.ransit.ional <lynamics in t.he less develope<l economy. We can t.hen make use 
of our stabilit.y results to 1mderst.and t.he adj11st.ment. ancl eq11ilibrinm response to 
shocks t.hat. are temporary (i.e. cydical pert.nrbat.ions) as well as permanent. (i.e. 
st.rnct.ural changes) . 
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6. Conclusions and extensions 

Alt.hongh t.he ambiguit.y in t.he result.s so far is relat.ively 11nsatisfact.ory, it does 
prove t.he relevance of incorporating nonhomot.het.icit.y in preferenccs in t.he dy
namic analysis of global t.rade. As observecl by Linder(l9Gl) in his classic st.ndy, 
once the differenc:e in expendit.me decisions between rich and poor consumers is 
acknowledged, we conduele t.hat the trade pat.t.ern between industrialized and de
veloping regions is det.ermincd not. only by fact.or endowment and cross-regional 
income differentials, as in t.he Hecksher-Olin-Sanmelson and int.ra-in<lust.ry trade 
moclels, b11t also by the inc:ome cfü;t.ribntion wit.hin each region. The incorporat.ion 
of Engel's Law into the preference strnctnre has dramat.ic implications regarding 
the import.ance of income clistrib11t.ion wit.hin regions over bot.h the t.echnology dif
fusion and t.rade pat.t.erns. This feat.me introduces an aggregate demand channel 
which raises t.he possibility of multiple steady st.ates as well as different converging 
paths even under common initial conditions. As discnssed in Sed.ion 4, stabilit.y 
of the integrated economy generically implies t.he existence of nmltiple equilibria. 
The latt.er tencl to be Pareto rankable. Eqnilibria exhibiting high growt.h in the 
developing region also display high wages. In spite of t.he higher prodnct.ion cost.s 
entailed by high wages, higher growt.h is snst.ainable in view of t.he demand ex
pansion associat.ed wit.h higher income as well as t.hc ens11ing rise in labor snpply. 
The prosperons region shonld also benefit in vicw of a higher vohune of t.rade 
which translat.es into higher growt.h. 

As pointed out in Sect.ion 3, by constrnct.ion, t.he moclel implies balance of 
the capital account in eqnilibrium bec:ause t.here is int.ernational equalizat.ion in 
rates of ret.mn. However, there are incentives for t.echnology transfer, which we 
rule ont by assumption. In orcler t.o explore tedmological cliffnsion to emerging 
economies, we c:haract.erize t.he life-c:yde strnct.nre of the locational choice over 
time for the production of sophist.icatecl newly invent.ecl goocls. In the present 
state of the model, we simply inherit the informat.ion exchange strnct.ure from 
dynamic Nort.h-Sont.h trade moclels where reverse engineering is t.he only channel 
of technological cliffusion. In futnre versions, we shall allow for ot.her mechanisms 
whereby technical knowledgc flows across bo1mdaries. This will enrich onr study 
of the evolution of the trade patt.ern over time, in the presence of nonhomot.hetic 
preferences. 

\Ne could treat t.he stock of t.echnical knowledge as an enclowment. subject to 
sorne t.ype of factor price equalizat.ion. When considering technology acloption 
across b01mdaries, we must. moclel two t.ypes of cost.s that limit the technological 
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implement.at.ion possibilit.ies by lat.e adopt.ers. First., we neecl t.o incorporat.e t.hc 
rcsonrce cost. ent.ailed by t.he required absorpt.ive capacit.y b11ild-11p. Second, we 
should b11ild-in st.rategic: cost.s cine t.o int.ellect.11al propert.y right. prot.ection and 
nondisclosure clauses t.hat. innovat.ors use t.o limit. cliffnsion ancl enhance t.rade 
secrecy. Hence, whet.her we moclel foreign direct. invest.ment. (FDI) or t.rade in 
int.ermediat.e goods as t.he concluit.s of knowledge, t.he deployment. cost. provides 
a bonud on t.he aclopt.ion rat.e. The condusions rcached should be sensit.ive t.o 
what. we ass11me wit.h regard t.o each form of informat.ion ftow. For example, 
Romer(1994) assumes t.hat. int.ermediat.es are essent.ial t.o implement. new prod11c
t.ion met.hods. Hence, t.rade barriers t.o exchange new inp11t.s hamper growt.h. 
Feenst.ra(l996), who considers t.he impact. of t.rade on growt.h when knowledge 
flows are localized, arrives t.o t.he samc conclusion. However, regarding t.he im
pact. of FDI, because he assumes t.hat. t.he only benefit. t.o t.he domest.ic economy 
is t.he generat.ion of low-wage jobs, he cond11des t.hat. t.he net. effect. is domest.ic 
ind11stry clisplacement. in t.he short.-nm and D11t.ch disease in t.he long-nm. In 
cont.rast. , Romer(l993) condueles t.hat. FDI is probably t.he most. efficient. chan
nel t.hrough which less developed count.ries can bring new t.echnologies and enjoy 
from t.heir propagat.ion over time cine t.o t.heir nonexcl11clable nat.nre. Enriching 
t.he specificat.ion of t.he t.echnological propagat.ion process will 11ndo11bt.edly lead 
t.o more int.erest.ing results, as t.he considerat.ions t.o follow s11ggest.. 

A technology gap may also persist. clne t.o t.radc secrecy incentives. Beyond 
t.he real fixed cost.s associat.ed wit.h t.edrnology t.ransplant.s , t.here exist.s a st.rat.egic 
cost. t.o proclucers in t.he incl11st.rializecl co11nt.ry t.o t.he ext.ent. t.hat. t.edmical knowl
edge is not fnlly exclnclable. Alt.ho11gh t.he benefit. of nsing it. in various set.-nps 
stems from t.he fact. t.hat it is nonrival, t.!10se possessing tedmological informa
t.ion will t.ry t.o erect. barriers t.o its disseminat.ion even if t.hey are only part.ially 
snccessfnl. The balance of t.hese t.wo effect.s can be analyzecl by st.ndying t.he im
pact. of int.ellect.11al propert.y right. (IPR) prot.ection and corporat.e organizat.ion. 
For inst.ance, Helpman(l993) st.uclies t.he impact. of IPR enforcement. in a tracle 
model wit.h innovat.ion-imitat.ion clynamics. To t.he ext.ent. t.hat. imit.at.ion int.ensity 
falls, the monopoly power assoeiat.ed wit.h innovat.ion increases and growt.h falls . · 
But., La.i(l996) has shown t.hat if FDI is t.he channcl of product.ion t.ransfer the 
conclnsions are exact.ly reversed. The compet.itive or prcdat.ory impact. of imita
t.ion on innovat.ion t.lrns clepends on t.he charact.erist.ic of t.he propagat.ion process 
associat.ed wit.h different. conduit.s of t.echnical knowledge flows. 

The main analyt.ical result. obt.ainecl by int.roducing a demancl channel t.hrough 
which income dist.ribntion can affect. incl11st.rial evol11t.ion in a dynamic t.rade model 
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is t.he nrnlt.iplicit.y of eqnilibria, even nnder common init.ial conclit.ions. This is not. 
just. a possible out.come lrnt. a highly likely one. Indeed, almost. smely nrnlt.iple 
eqnilibria ancl co11verging pat.hs obt.ain because t.he con<lit.ion required for t.he 
exist.ence of a st.able ec¡11ilibri11m is t.hat, t.he rnt.e of time preference be suffident.ly 
high while 11nic¡11eness requires a rat.e of impat.ience below a very small t.lu-eshold. 
This by it.self demonst.rnt.es t.he import.ance of nonhomot.het.ic preferences. These 
nmlt.iple eqnilibria, arising under common inüial conditions, are generically Paret.o 
rankable cine t.o t.he c:orrelat.ion of a high wage wit.h high growt.h in t.he developing 
region and t.he expanclecl t.ra<le volmne for the int.egrat.ed economy. Th.is suggest.s 
a very st.rong possibilit.y for welfore enhancing policy coordinat.ion among t.he 
regions which is not. present. in previo11s models assmning preference homot.het.icit.y. 
Cooperat.ive arrangement.s could play a c:at.alyt.ic role not. necessarily addressed to 
overhauling measmes meant to change init.ial condit.ions but. rat.her t.argeted to 
jump st.art.ing up the movement. t.oward a bet.t.er equilibrium. 

V·,,Te are in t.he process of finding more posit.ive result.s on t.he relevance of t.he 
intrn-regional income dist.ribnt.ion, t.hrough t.he impact. of Engel's Law on dernancl, 
in t.he determinat.ion of t.he clynamic pa.t.tern of int.ernat.ional t.rade. To do so, we 
are calibrnt.ing t.he moclel ancl applying nnmerical mct.h.ocls to sinrnlat.e realist.ic 
scenarios and comparative st.eacly st.at.e exercises. 
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