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Ahstrger, This paper investigates Lhe effects of pradual trade liberalization on intra-country
and inter-cowntey ineguality, LF assumnes two countries, North and South, and rwo factors,
skilled labour and unskilled labour. Morth is defined as the one that is relatively skilled-
labour abundant and larger. A marginal trade liberalization froamn antarky is shown to (a)
increast {decrease) in skilled-unskilled wage differcniial in the Morth {Soulh) and () raise
the inequality berwesn Morth and South. As the plobal economy approaches free trade, a
marginal rrade liberalization has elfects, which are the apposfre of {a) and {b); that is, the
relative wage falfs in the Morth and rises in the South. and North-South inequality decreases.

Mondialisation gradwelle cf népalitd 4 I'itéricur et endre fes pavs. Ce mémeire ctudic les
effets de la libéralisation graduclle du commerce sur les inégalités 3 la fois 4 Pinténieur des
pays et entre eny. O postile Nexislence de deux pays (Nord <1 Sud) e de deus facteurs de
production (eravail spécialisé et non-spécialisé), Le Nord est le pays gui a ung ahondanca
de travail spécialisé et est plus grand. Tne libéralisation du commerce 4 la marge & partir
d'une sitvation d'autarcic cngendre: {a) un accroissement (décroissement) du différenticl de
saliiTes emire spovialisés ol -non-spocialisés dans le Nord (Sud) ¢t (b) aceroll l'inégalild
entre Mord et Sud. A proporlivn gu'on s'approche du libreéuehange. une libéralisation
marginale du commerce a les etffets opposes de ceux notés en (1) e (b le salame relatif
chutc dans le Mord et s'aceroit dans e Sud, et linégalité Nord-Sud décrnit.

1. Introduction

Recently, a lot of emphasis - both theoretical and empirical — has been placed
on how trade liberakzalion or globalization causes income distributional

Yory helpful comments from the twe refecess of this journa] are apprecisted. Most of
the work of this paper was completed dunng my wisit o the CORE and TRES of (the
Catholic University of Loweain, 1 am thankful to these host departments for their
hospitality, Erail: daséisnt acin
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chanpes within couniries - in terms of relative wape movemenls. Among
others, see Kals and Murphy {1992), Krugman and Lawrence {1993), Wood
(19%4), Bhagwati and Dehejia (1994), Jones (1997), Xu (2003), and Das (2003).
Elsewhere, in the new theory of economic geography. Krummnan and Venuhles
{1955} have analysed how trade liberubization, by peoerating a core-periphery
structure across countries through agelomeration effects, affects inequalily
betwern countrics. The aim of this paper s to propose an allernative
framework in which inequahty withim a country and inequality between trad-
ing countries both are endogencus and relate to each other. Furthermore,
instead of globalization's being viewed as a diserete jump from no trade to
complete free trade (as is typical in the theoretical literature on trade and
relikive wages), in this paper it is seen as a gradual process, modelled by a
continuous deeline in the Samuelsonian iceberg type of (ransport cost.

An economy has two sectors, skilled-labour-intensive manufacturing and
unskilled-lubour-intensive agriculture, with increasing relurns and constant
returns, respectively. Monopolistic competition in the former sector, augmen-
led by factor endowment differsnces across countries and factor specificily (o
be outlined later}, constitules the production side of an economy. The standard
Dixit-Stiglitz preference structure characterizes the consumption side. The end
procluct 18 an economy in general equilibrivm. which has resemblence with
models of intra-industry trade {ax in, e.g., Dizit and Norman 1980; Krugman
1980; and Helpman 1981} as well as the theory of economy peography (e.g.,
Krugman 1991; Krugmun and Yenables 1995; Fujila, Krugman, and Venables
1995; Baldwin 1999 Puga 1999: MNeary 2001; and Cttaviane, Tabuchi, und
Thisse 2002; among many others), But it differs from the former class of model
in that globalization is seen as a gradual process and the emphasis is on the
intra-couniry and the inter-country inequality in a North-South context rather
than on aggrepate gains from trade. [ is different {rom the latter in that, by
assumption. there is only forward linkage (no backward linkage) - such that
agglomeration does ol arise. A particular work by Puga and Yenables {1939),
which investigates trade liberalization or impeort substitution as a decrcase or
an increasc in transporl costs, comes close to this paper. However, their focus
is on agelomeration and the effecis on total real income, rather than on intra-
and inter-country distribution without agglomeration.

There are two main resulis in this paper. First, while in the initial stage of
globalization {oear autarky). relative wage increases in the North and ralls in
the South, in the Hnal siage of globalizauon (near free trade) it falls in the
North and rises in the South. Second, in terms of inequality between countries,
the “rize and (all” in the pap between North and South can happen — reminis-
cent of the classic Krugman-Venables result, although not as dramalic. Both
results [ollow from the combiped implications of differences in the relative
factor endowment and absolute Tuctor ecndowments (or country sizes), rather
than from the interplay of forward and backward linkages.
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Near autarky, hoth differences, through their comparative-advantage
clfects, imply that a marginal decrease in trade costs results in an expansion
of manufactuning in the North ind a contraction of the same in the South. This
sector being skilled-labour inlensive, the skilled-unskilled wape differential
increases in the North and decreases in the South. In turn, this implies that
Morth-Bowh meguality may very well increase. In the neighbourhood of (he
free trade however, the comparative sdvantage clicews are absent. Thus, the
relative faclor endowment differences do not play any role in how a further
decline im trade cost alleets the wage differential. But the size or absolute-
endowment difference creates an asymmelnc market access effect in manufac-
turing: singe Lhe Morth’s market size is larger than the South’s, the latler’s
wanufacturing sector expands atl the cost of the former’s (just the opposite of
whit happens near autarky). This decreases the wage differential in the North
and increases the xame in the Somh, These movements, in tur, tend 1o lower
the Morth-South inequality. In other words, between the tutial and the final
phascs of globalization, net only do the relative wage movements reverse but
the Waorth-South gap can do so.

We now lurn to formal analvsis,

2. The model

It is a mix of the K-V (Krugmun and Venables 1995) model und the seetor-
specilic mudel of international trade, There are two countries. In each, there
are two sectors/goods, manulacturing (M) and agriculture (A), produced.
respectively, in a monopolistically competitive market under scale economies
and a perfectly competitive markel under constani-retums,

There are fransport costs in exporting a unit of good A from one country to
the other, while good A is costless to export. The latter is produced by one
tactor which is mobile across seetors, Good M iy produced by two primary
[actors with diminishing returns: the mobile factor and a sector-specific input.
These are respectively interpreted as unskilled labour und skifled Iabour, Thus,
skilled labour is sector-specific; this assumption captures, in an extreme fash-
ion, that the manulacturing sector is relatively more skilled labor intensive
than the agricultural sector.! Both laclor endowments are given.

Also, the two countnics are asymmetric. We wish to capture the fact that one
copntry, say, North, would unambigunusly possess higher aggregate as well as
per capita real income. Thus, the North can be thought of as the richer country,
having a larger market size, and the ratio of North's per capita real income or
welfare to that of the South can be interpreted as North-South ineguality,

1 For an analysiz of applomeration in the womlest of two regions within & single counlry
anid in the presenec of shoffed and unskilled workers, see Fujita and Thissc (2001). The
typical assumption in such models 13 thel skilled wortkers are mobile {Tootleese) belween
repicns, whereas wnskilled workers are not. In contrast, here, unskilled workers are footloowe
acriws production sectars, while skilled wodkers are not.
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The last leature is arliculaied through technology difTerenees that "act” like
endowment differences in the following manner. Let both couantries be
endowed with the same amount of skilled labour and the same amounl of
unshilled labour, For notional simplicity, let them be normalized Lo one. But
let the service flows lrom them (the nomber of Yobs® per unit of time or
worker) differ. In the South, hoth are equal (normalized) to one; (hat is,
Le—Xs— 1, where Loand Z refer 1o unskilled- and skilled-labour service
flow and 5 denotes South. In the North, Ly, 25 = 1, with strict inequality
holding for al least one, where & denotes North.” This implics an cquivalence
of ranking of countries in terms of aggresale and percapita income, North
huving higher aggregate and per capita income than South, Let the production
functions in bath sectors be defined in lerms of service Oows lrom each factor,

The model further assumes that in the North the ratio of skilled- to
unskilled-labour service tlow is either equal to one or grealer than one; that
is, Zy = Ly The former case caplures North-South size difference only. The
latter captures the relative factor-service endowment ditference. which corre-
sponds to Lhe relative factor endowment difference in the conventional senge.
As long as this is understood, from now on we will term the relative factor-
service endowment difference as simply the relative faclor cndowment
difference.

On the demand side, the Dixit-Stiglitz love-of-variety preference is assumed
as usual. et g denole the expenditure share on pood M and o (1) the
elasticity of substitution between any two brands of good M. The underlying
ity function is of Lhe form: If = BAF A" ¥ where M = (‘rr If;ldj)fr and x;
is the amount consumed of variety i o

Let the wnskilled-luboor coetficient in sector 4 be nommalized to one, such
that perfect competition and lree entry/exilt m this sector tie the agricultoral
wage to one, We presume that g is not high enough, and accordingly good A is
produoced in cach ceonomy irrespective of the extent of Lrade liberabization.
This ties the ‘unskilled wage’ in cach country to one. If we denote the wage of
skilled labour by wy, where R denotes the country, it also reflects the relative
wage or the skilled-unskilled wage dilferential in that country.®

As in Fujita. Krugman, and Venables (1999, Chap. 14). which containg
a luod adaptation of the K-V model, let the production of each variety
of good A (m} be represented by the Lal  cost  Tunction
(1 — 1/ el *m; + B) = (1 — 1fahwiim; + B), where ug is the unskilled

2 1o other waords, if @ skilled or an voskilled worker is meved from the South Lo e
Morcth, the worker linds hersell more productive in the Nozth.

3 Meither faclor of production bring non-human, a simple difference in Taclor endoarment
in the standacd wav would not have implied a (-1 liok berwcen tofal and per capila
income. Flowever, this assumplion on differences in the lotad factor service Dows — 1ather
than that in éecal factor endownments per se s used only to ioterpret fhe ratie of
MNorth's apgrepate welfare to that of South (rot the inverse) as MNoecth-Saully inequalice.”
1 15 nnt nexded elsewhere in the mwodel,

4 Waues here reler o paviment per unit of the respective lalour service,
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wage, normalized to one. The undeelying production function is of the form,
x;= -B + kz"1~, where z and [ are, respectively, the firm-level employment
of skilled lubour and unskilled labour. The parameters 7 and 1 — 7 are the
shares ﬂf\l&li]ﬂl and unskilled lubour in the wial cost. The marginal cost is egual
to o - it f.:.r Monopolistic competition implies that each producer faces a
comsLuni=clasticity demandd lunction lor its brund. Denoting the producer prics
of a variety in country R as pg, the standard profit-maximizing rule is

i

=Yg (1

Free entry/exil under monopolistic compelition implies zero profits. This
condition, together with the above pricing rule, gives rise to firm-level vutpul,
say, %, dependent on the fixed cost parameter B. Lot 8 be chosen such that
g* = 141 = 3

Let Ly x denote the empleyment of unskilled labour in country R's manu-
laciuring sector. Total payments to it equal Lyg = (1 — Fngpey™ = el
where #g is the number of firms or vatieties produced in country R. Thus,

Lyz

my = (2)
e

Cost minimization links the skilled and the vnskilled wages through

.'EL'.WR ELHH
Wy . U= {l T {:f]fg (3)

The Tast three equations yield a very convenient feature of this maodel.
Equation {(3) gives a direct relationship between Lyep and wg. If we substitute
(1) and (2} inte (3) and eliminate w,, we also get a direct relationship hetween
Lasr and rg. Thus, figher employment of unskitfed fabour in the manufaciuring
is associaied with a higher economv-wide relutive wage as well as a greater
number of firms and varieties the monufacturing sector. Intuitively, the cost-
minimizing behaviour of firms, together with skilled labour’s being specific to
manufacturing. implies that, in equilibrium, there is a posilive relutionship
between the employment of unskilled libour in manulacturing and the relative
wage in the economy. Because of scale economigs, a higher emplovment of
unskilled labour tends to lower unit cost and encourage entry of firms into the
industry. Thus, unskilled labour employment in maoutacturing is also posi-
tively associated with the number of firms and the number of varieties.

The degree of integration or globalization is captured via transport cost of
Samuelson’s weeberg type: only 7 (< 1) fraction of good M exported from one
country to the other reaches its destinanon. It will be convenient to define
T = 77!, Autarky und free frade correspond to 7 = 0 and 7 = 1. respectively.
Increasing globalization is conceived as a conunoous ncrease in 7 from 0 to 1,

Given such transport costs, the Dixit-Stiglitz framework implies the follow-
ing national price indices:
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A is produced in equilibrium m both countries. This completes the description
af the madel,

Our madel difTery from the K-V modal in two important aspecls. Hirse,
good M does nat serve as an intermediale: 115 consumed only by households.
Henee, the model has forward linkage (since the number of varieties affects the
constumer price index), but no backward linkage.” Scoond, the lwo countrics
are asymmetric o size as well as relative factor endowments.

o terms of a0 international trade model, while it has a seclor-specific Muwclor,
there are stitl two goods and two luctors. Henee, 11 works” like a 2 x 2 model
Fyuation {1} links the producer price and the relative wage uniquely, and. uas
we will see, faclor price equalization holds in {ree trade,

3. Amtarky vis-d-vis frec trade

We now solve autarky and free trade equilibria and compare them. Not much
i5 new here. But 1L seis the stage for our “transitional” analysis laler.

3.4 Autarky
Substituting T — 0 into (4) and (78, solving Lhem, and using (33, we obtain
- Ly pd ; i3 :
A i CRIRT . i
Wit = =2 s et = Ty g
Tz Togp ST )
where the superscripl £ denoles autarky, That s, the relalive wage is higher in
the relatively unskilled-labour-sbundant South.
In peneral, the apprepale weltare of country R is given in the indirect fonn
s

2p = (Lp+ weZp)GZ". (10}

Note that, the poputation and ils composition being fxed, Lthis cxpression also
represents per capita welfare. A change in the aggregate/per-capita welfare has
two components: an income cifect (captured by the term in parentheses. which
is the aggregate income in the country) and a cost-ol-living effect {represented
by the term ,"}. An increase in the relative wage tends to increase income and
welfare. An increase in the cost-of-living has g negative effeet on wellare.

Lsing T = 0, as well as expressions {3, (4, and (9) and defining v = p(l — 5/
(1 — pe3). the respective wellare bevels i autarky are miven by

o oy s :'Ix;l .
E}![: = f"""' - —I — 'Ij é I-"‘.l"lll- :?I:.:; EIEI
: T—p3l 4 Ly ' ;

i | - H)Q s
G ULt | BT BEWLN s wow [
T-ud\ 8 /) "

5T am thanklul o a referes for clearly ponting out this diffcrence.

(11
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is not possible. But much cun be suid about what happens in the "neighbourboods”
of autarky (initial phase of plobalisation) and Mree trade {inal phase). We begin with
the lormer. Lo general, let **" denote a proportionate change in 2 variable,

4.1, Ineguality within netivrs

Turn to the system (4) and (7(8). Dilfercntiuting it with respect to T, using
Wr == Ly and the mitial conditions that 7 = 0 and LY, /Ly = Lije = v we
obtain the following solutions:

L;-',a,- 1 _ ik Ly

............... | e = 13
2T =l amiEm | (L.w) (Ew) g )
Fs Vg (2T (I, (16)
AT T s PGE ol ST '

The details are given in appendix B.* The relative wage increases in the Morth
and falls in the South, a3 one would expect, These relative wape movements
imply Lhal inequality rises in the North and falls in the South, There are two
reasons, Tirst there 15 the relative factor endowment eflect, which is all Loo
familiar,” Second, suppose there were size differences only; that s,
Ly = Zx > 1. Also, then, the relative wage rises in the North and falls in
the South. Intuitively, sice difference is » source of comparative advantage in
Lthe presence of scale econonlies: North has a comparative advantage in man-
utacturing partly because s murkel size is greater, Henee, Lhe stve difference
works the same way as the relative factor endowment difference.

4.2, Welfare and ineguality belween nations
ITow docs initial beralization atfect the welfare of the two countries indivi-
dually? Evaloating at 7 = (), in the Norih

1, _ Y«' f.:';.- L I ; W i
IT dF gr g gy {”‘5_]}5_5',,,- PR
gl — -1‘} Wy, i . 17
R B = (1%
L i+

% A5 5000 as trade opens up murginatly, there is g discrete jump in the nember of vareties
available 1o elher country, Hut the costs ol inporling feceipn varieties remain arbisracily
high. and thercfore the cest of the basket of maurnifaciures, {5y m' (ry. toes mor chunpe
discretely. Tn () we sec that s T — 0,05 - U Mrine, whore o and peovefer o dieir
auearky waducs This is exactly the sume eapression of (7, n aotsthy equilibium. Thus,
marginal analysis s applicable,

9 A marginal opening of trade makes the relatively skilled-labour abundunt MNarth a net
expocter of munulfaciures. As relatively morg of magsdacturing is produecd, the relacve
wape 5 pushed upward, sinee this sector s more inlensive o wsing skilled labour. The
appasite holds Toc the Seuth.
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The first term captures the net positive effect of an increase in wy on lolal
income and wellare, and the second is the cost-of-living gam. "

Tn the Sputh, the fail o ws lendds 10 Jower welfare. Butl it s dominated by the
cost-of-living gain. Algebraically,"

!.:ES _ il — & : ‘Ei : M

dT m—1 47 -1
it 1+

w (=@, (207" 1=3 (L)
s = fa| = - (b 12
7 ll--#ﬁ “\L.) TTows\Z) |7 &
We now subtract (18) from (17) and obtain an expression for the change in
the: North-Bouth inequality,

dp pll = 8) fay wg i P 1
T o T T — | Ly T - ———= 20
pd T a—1 \dT &7 r— 1 L o f{' ﬂﬁfﬁ:ﬂ (200
o Ll L_"‘_) i
fn Zx
T Ze\"_ 1 (LT
i Ly Ly \Zu

The combined effect of the relative-wage changes widens the NMorth-Souih
gup. This is captured by the first term of (20}, Further, a reduction in lranspoert
cost lowers the cost-ol-living in both countries. Bul proportionately, this effect
is greatet in the South, becanse the number of varieties imported by it from the
MNuorth exceeds the number of varieties imported by the North from the South
at any given 7. This difference lends Lo inerease the ratio of price indices, Gay
(5 and thereby lower the North-South gap. This is reflected in the sceomd lerm
i {20}, "FPhe overall elMect, us given in (21). 18 ambiguous.

It is notewarthy that the sarrowing effect, via the cost-of-living changes, of
a decline i the trade cost on the North-South inequality holds regardies: of the
initial extent of liberalization.

However, the roles played by size difference and difference in velative lactor
endowments can be distinguished. Suppose Ly — Zy = |, so that there is a
size dilference only, In (21}, the first term inside the braces dropy Lo zero and
efpidT s nepative unambiguously: Lhatl is, mitial Liberaheation narrows the
Morth-South ineguality. It is because, in the absence of relative faclor cndow-
ment dillerence, the magnitudes of changes m relabive wages are relatively
small, implying that the income effects on welfare are small. The negative

(18

I
‘n-p.a}fg—n{“ 7

B (1-— Irf,l;_'}f

}E’:ﬂ- (21}

10 In deriving {17), we have made vse of (A, (A} and{AS).
LI We use eapressions (A2), (Ad), {AS5), and (18]



62 5.P. Das

effect of a decreasze in trade costs un the MNorth-South inequality through
changes in the costs of living dominates.

Relative factor endowment differences preseni, in the neighbourhood of
autarky a decrease in the trade cost hus strong positive and negative effects
on the Northern relative wage and the Southern relative wage, respectively.
This tends 10 increase the Morth-South inequality via respeclive changes m
income, It is quite possible, then, that this cfTect outweighs the narrowing effect
on the North-South inequality through the cost-of-living changes. For cxam-
ple, let £y = 1. Then {21) reduces o

% - (z«;;? - /%) (1 + 1 - 28). (22)

“N

North-South inequality rises if and only il 3 < 1,{2 — u). Aoy value of 3 < 12
meets this inequality, regardless of how small p is, and, the higher p, the
preater is the range of 310 which the tnegqualily is satisfied. Thos, an increasing
North-South gap is quite plausible when relative factor endowment differences
are present,

This implication is somewhat similar to the Krugman-Venahles finding of an
increase in inequality of nations due to globalization, In their model, backward and
forward linkages in the prosence of & manofacturing good’s being used in con-
sumption and production deliver the outcome, whereas, in this model, having the
forward lmkape omly and no apglomeration effacts, 1t is driven by how differences
in relative and absolute endowments affect the relative wages and the costs of living
in the {we countries,

PRUPCSITION 2. Jn the imivial phose of plobalization (near awrarky), the
mfra-cowmtry fnequality rises in the North and falls In the South, and the
North-South fnequality meay foreave.

Compared with proposition t, we see that the movements in intra-country
inzqualities in the near-autarky phase of globalization are qualitatively similar
Lo those Mrom autarky to free trade, bul changes in the North-South inequality
can be different qualitatively.

5. Final phase: near free trade

Suppose the inlemational coonomy is arbitranly close Lo free rade. Formally,
it allows us to evaluate changes in variables at the free-trade level. We return Lo
the system consisting of (4} and (7) (8) once again. Differentiating it with
respect to T, evaluating at T — 1, and solving, we obtain

Py Yo —¥s oWy ZpylYy - ¥s)

—_— e y ==——- = o 23
2w+ L Y + Fi) = T Wy + 1) ¥y + ¥l ok

o
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Gu__ L G Iy
T - DZy—1 "7 T (e-D(dy+T)

the details of which are given in appendix C.

From (23}, it is remarkable 1o see that, gualitatively, the effects on the
relalive wages are exactly oppaosite of what they were in the neighbourhood
of autarky. Moreover, the standard relative factor endowment {i.c., the
Stolper-Samuelson) effects are completely absent, and the directions of
chanpes are governed entirely by differences in country size. Most notably,
the size-difference effects arc the oppesize of what they are in the neigh-
bourhood of autarky — the relative wage fadls in the North and rises in the
South.

Intwitively, substantial liberahzation having already taken place, the com-
parative-advantape effects of further liberalization are negligible. The relative
factor endowment dilference matters towards chanpes in the relative wage only
insofar as its comparative-advaneage effects are present. Therefere, the effects
because of the relative factor endowment difference are negligible,

It is not the same for the size differcnce. Although its comparative-advan-
lage effecls are zero, it has an asymmetric market access effect when markets
are already open to some extent. A reduction in trade cose lepds Lo a greater
export-market expansion for the Southern firms in the North than tor the
Northern firms in the South - since the Northern market size is larger. The
Southern manufacturing sector tends (o expand, and the Northern manufac-
turing sector tends o decline. As a result, the relative wage falls in the North
and rises in the South.

In terms of weltare, the South unambiguously gains, This is becanse the
agprepate income increases as the Southern relative wage rises, and the price
index falls unambiguously. The effect on North's welfare is not apparent: both
the relative wage and the price index fall. However, it can be shown that the
North benefits as well.'”® How does inter-country inequality change? From
(107, we can write

_ Ly +wyZy (Ga\T*
T 1+ wy ’

0, (24)

Gy

Since wy decreases and wg increases, the ratio of North's income to
South’s falls, which tends to lower the North-Scuth inequality. As
discussed earlier, a decrease in the trade costs tends to increase the cost-
of-living ratie Gu/Gy and thereby lower the North-5outh inequality.
Hence, g Falls unambiguously.

12 The proof is given in an earlier version of the paper, which is available on request
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FIGURE | Trade liberalication: differences in size and relabve factor endovmsent

FROPOSITION 3. Druring the fined phase of glbalization (near free meade ). the
Brrrg-country imequality decreases in the Novth and rises i the South, and the
North-South ineguality fally.

As noled curlier, propositions 2 and 3 together imply # risc-aml-fall oTect of
trade Liberalization on the North-S3outh incquality.

6. Interior of the transition path

The anulyses of trade liberalization in the peighbourhoods of autarky and free
trade imply that, over the transition [rom seto to full hberalization, thers are
non-monotenic movements of the inequalities within the two countrics and the
mequality between them, Unfortunately, an anmalvlical characterization of
chanpes in the interior of the trausition path does not seamm possible.
However, our resulls al the two ends of liberalization strongly suggest the
patterns indicated in figure 1. In the North (South) the relative wage increascy
(decreases) lirst and Lhen declines (rses), along with the free-trade level of
relative wage being greater (fess) than the relative wage in autarky. Further, the
Morth-South gap can very well increase initially and then decrease.

However, we do not carry out here a comnprehensive simulation exercise in
order Lo nigotously establish the patterns shown in figuee 1. In what follows,
we illustrate their plavsibiliny. Indeed, Lhere exists a special case (o3 — 1) in
which all variables of the model have closed-form solutions, and it is relatively
straightforward to numerically trace the entire tirne-path of any variable of
interest,
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FIGURE 2 Differences in size and relative endowment: numerical example

Figure 2 illustrales a parlicular example of this special case, where Ly = [,
Zyw=13, p =105, and 3 = (.2, Unskilled-labour employment in manuflactur-
ing. which is proportional Lo the relative wage in the ceconomy, 15 shown in two
parts for each country, namely, over 0 < T < 0.8 and over 0.8 < 7 = 1; this is
due to scale differences in the diagram. The first and the second row represent
MNorth and South, respectively. The reversal of the initial upward (downward)
trends in Lypn and Ly~ thus in wy and wy —occurs in the tange 08 < T < 1.
However, the reversal of the North-South ineguality happens during the earlier
phase of globalization.

The patterns exhibited in the top two rows in fgere 2 ndeed held for the
whole range of parameter conligurations as long as the regularity condition
{R1) and the condition Z;#Ly = 1 were met. Recall, however, that the not-
monotonicity of Norih-South incguality holds only when Z /L exceeds a
certain threshhold. As mentioned earlier, figure 2 assumes Ly — 1 and
7 = 3. Thus, the same pattern of North-Sonth inequality held for values of
Z, greater than 3. But as its value was lowered gradually from 3, the *hump’
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became flatter and eventually disappeared. This suggests a “trade-oft between
the magnitudes of non-monctonicity of intra-country inequality and that of
inter-country inequality over the integration process. The less the relative
factor endowment dilTurence, (a) the less is the discrepancy between autarky-
level and free-trade-level relative wage and henee the more nonmonotonic is its
pith, while {b) the less is the magnitude of non-monotonicity of North-South
inequality.

7. Conchwling remarks

The paper has analvsed the effects of gradual trade liberalization on incgual-
ity within and across MNorth-South countries. It has dome so by using a
model having two countries; two sectors, narmely, manufacturing, in which
there are scale economies and production differentiation, and agriculture,
producing a homogeneous good by & constant-retarns technology; and two
factors: unskilled labour and skilled labour. Gradual liberalizatiom iy
modelled through a continuous decrease in the Samuclsoniun trunsport cost
associated with trade im manufaciures. The dilferences with the Krogman-
Venubles model are that countries are heterogenecus in terms of siae and
relative factor endowments, and, moreover, the manofacturing sector’s out-
put is not used as ap intermediate in production. Hence, there is no back-
ward linkage. This, together with the assumption of diminishing returns to
both primary factors in the production of manufactures, implies that
spelomeration effects do not arise.!”

The relative wage movements within countrey are shown to reverse during
the course of liberalization: the Stolper-Samuelson-like results hold in the
neighbourhood of auturky, while just the opposite holds as the global economy
is sufficiently close to free trade.

The classic Krugman-Venables result of rise and fall of North-South gap is
shown to hold m a weaker form. As Krugman-Venables themsetves reflect
aptly. North-South inequality is a very complex issue; any single model can
hope to be only supgestive of some particular mechanisms at work. The same
observation applies to Worth-South inequality as well as the iotra-country
wape ditferential considered in this paper, although a lot has been said on
the latter issue lately. In analysing the movement of inter- and intra-country
inequilities over different stages of globalization, this maper has captured the
roles played by differences in the relative lactor endowment and sizes betwesn
trading countries,

I3 This i not meant ta downplay the cffects of apglomeration effevis.
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Appendix A

We prove here that g% = p". From (12), p% is an decreasing function of o
Hener,

oY = lim LY —'(E")' '_L',,:“z"

d—+ e "
where @ = pd. 1t is then sulficient o prove that L7228 = of; that is,

i3 & P

f@=(-a)nLy+alnZy+1In|l - AZ8 ~ Lul
zla‘r - ]
:Tl[z,-. . -’_an.-]-'i
Zyn+ 1

in the interval 0 < @ < L. 1t is straightforward to prove that f"(a) < 0, i.c. £2)
is strictly concave in o Werify that il = f1} = 0. Thus, strice concavity of f{a)
implies that for any o € (0,13, fie) = 0.

—ln[L + =1,

Appendix B

We obtain the expressions (15) and (16) us {ollows. We [irst differentiate the
svstem {(4) and (TH8) with respect to T. Neat, we substitute 7 =0 and

,,‘.,.'r.L,-, = qu v. MNoting that wg = £y4p, we obtain the following foor
Equduons of change.

1

{ﬂ' = !}GN = {ﬂ'.‘s - ].:"I-i'_.\,' ' W dT {"&‘ ]}
{7 — DGe = (a8 — Iy - L5720 dT (A2)
z
ey = ¥y +{o— )Gy +L—d:r {A3)
N
. . L_IT'!?
als = ¥s+ (o - 1)&s + zﬂ"g dT: {A4)
"

From the income expresssion in (5}, at the autarky point,
o= .:’-} — By

Substuting these into (A3) and (A4), respectively, and solving the resulting
equations simultaneonsly give cquations (15) and {16).

s Wy = py, Yo = piis. (AS)
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Appendix

The expressions in (23 and (24) arc obained as Tollows. IhfTerenting (4) and
{7) (8} with respect to T, wsing Wy = L4;p and evaluating the derivatives at
T = 1 give the Tollowing equations of change:

< AT s e ad—1 . 3
L = 2l O e A6
=g B e M e
. Zaled—1) . Fd—1 ZnT
e N e N i — W AT
Wy == T R hg s Zn -1 o
L P WP W (1
A —m N +ilo— N
¥ P
. G —— AR
+Y }},[e+{rr } g]+}“,-c'?'.~; (A8}
i ¥ iy )Gy —Y [¥s + (0 — 1)
t:"hs—ﬁ ’-.+:\D'—J}'r+ l},s s +Hio— Mg
YT
el (AD)
t o+ Yy

We now “try” the expressions in (23} and {24) as solorions of these equations.
Il 15 strnghilorward o see that these selutions are consistent with cach of
equations (A6) and {AT). It remaims to cheek that they are consistent with each
of cquations (AR and {AD),

Note that the solutions (23) imply Z i, = - we. Bul al Lhe free rade point,
there is factor price equalization: that 15, we — wy Ilence, Zaydw, = -~ dwy.
This s ecquivalent o Yy = —d¥g, o

YI' - ¥Ye .
Yo+ X Fg = D

Y rENTYE S

Using this relation, equations (AR and (A9} reduce o

T — 1 Fj i’
ey — e : .
Iy }$+ { Ol }365]4_ Y}"
- jT
Ty = }’*—{ }r[w + }.3'['5:' },—N +¥E

Substituting our solutions (24) intoe this pair of equations gives

(Y% - ¥y . (Y5 Y{)ZsT

|'3 -'.' = — = ¥ ‘3’ o R} = = -
T T ATy T T O YD a1 1)
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These are our solutions (23), Hence. our trial soluljons are indeed the troe
solutions.
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