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1. Introduction

This articleanalyses the impact of globalization upon inegualitd unemployment in both
advanced and emerging countries.

As regards advanced countries (the North), the anpé North-South trade upon
growing inequality between skilled and unskilledrikers was initially disputed because of its
theoretical shortfalls (Krugman and Lawrence, 1998yrence and Slaughter, 1993) and its
lack of empirical evidence (Borjas et al, 1992; Kahd Murphy, 1992). This first diagnosis
has subsequently been reconsidered on the badwtbfnew empirical works and new
theoretical approaches (Chusseau et al., 200& fewview). In this respect, one of the main
arguments in favour of the impact of globalizatigzon Northern inequality is that, with the
advent of China and India, the South has becomejarmactor in international trade and
production, which was not the case in the eighdies early nineties (Krugman, 2007).

In the case of emerging countries (the South)rekalts of the literature on the impact
of openness upon inequality are rather ambiguousiéfson, 2005, for a review). Until the
early nineties, the reduction in inequality in Eassian countries Krongkaew, 1994
appeared to confirm the Heckscher-Ohlin-Samuelsi®S) prediction of a rise in the relative
price of the abundant factor, i.e., unskilled labau Southern countries. This result has
subsequently been disputethen considering (i) the developments in Latin Aiceer
(Feenstra & Hanson, 1997; Green and Dickerson, ;2@3fjuivel and Rodriguez-Lopez,
2003; Galiani and Sanguinetti, 2003; Lopez andavilR008) and (ii) the fact that inequality
has increased in most of the Asian countries stheemid-nineties (Ragayah, 2005). A
number of recent empirical works conclude that oss has increased inequality in
emerging countries (Berman and Machin, 2004; Maxc2005; Conte and Vivarelli, 2007;
Meschi and Vivarelli, 2009). Several theoreticalplkxations can account for these
evolutions. When the comparative advantage is basedatural resources, openness may
increase inequality in the South when these ressuace in the hands of a minority (Leamer,
1987). When there is a continuum (or a large nuindlegoods with different skill intensity,
the cornering of new more skill-intensive goodsthg South prompts an increase in the
demand for skill, and thereby in inequality (Feea& Hanson, 1996; Zhu and Trefler, 2005;
Xu 2003). Finally, if openness results in the adopby the South of Northern technologies
that require the implementation of more skilleddah this can increase the skill premium and
inequality in the South (Pissarides, 1997; BermahMachin, 2000).

The impact of openness upon unemployment has beatysad within a HOS
framework by Davis (1998) so as to explain the jeace between Europe and the US. In
Davis’ model, Europe sets a minimum wage that madhesskill premium below its full
employment value whereas the US lets market fomwesk. This shifts the World skill
premium towards the European skill premium, thergeyerating unemployment of the
unskilled, all of which is located in Europe. Ddwsgplanation can easily be extended to the
case of North-South trade if Northern countriesvpne the increase of their skill premium
through labour market institutions (minimum wagaemployment subsidies, collective
bargaining etc.). This model nevertheless failadocount for the situations in which the North
and the South do not produce the same goodswhen the two countries are not situated
within the diversification cone.

The fair wage hypothesis provides another way tonegde trade-driven
unemployment in the North. Agell and Lundborg (1P9%enerate unemployment by
introducing fair wage into 2x2x 2 HOS model.Inserting an efficiency wage hypothesis
inside a Hecksher-Ohlinian model with capital aaddur, Albert and Merck{2001) show
that most of the HOS results are preservéalvever, neither of these approaches makes any
distinction between skilled and unskilled labouhieh makes them unsuitable for analysing



the unemployment of unskilled workers due to N@tuth opennesKreickemeier and
Nelson (2006) propose a North-North HOS model vatlfair wage-driven effort for both
skilled and unskilled workers, the model being sgoently extended by the introduction of
an unskilled labour-abundant South. These authorsisf however on the intra-North
disparities and interactions and not on the NowubtB differencesEgger and Kreickemeier
(2009) analyse the effects of trade in a model \iith-specific fair wages. However, their
model does not account for North-South differermed skill differencesln the approaches
with two types of workers, the skilled and the ulhe#l, fair wages are typically defined
following Akerlof and Yellen (1990as a combination of the wage of the other grouptha
wage the worker expects to receive if s/he resigmssearches for another jdKreickemeier
and Nelson, 2006; Kreickemeier, 2008). However tlagromeans of defining fair wage is to
associate it with relative deprivationn the case of advanced countries, the relative
deprivation hypothesis rests upon a large bodyngbiecal evidence and is used in a large
number of works on inequality, migration and hapgm (Clark and Oswald, 1996, Section 2
for a review). Several recent works have shown thatso applies to emerging countries
(Rao, 2001; Narayan and Petesch, 2002; Senik, 2R@dallion and Lokshin, 2010yVhen
relative deprivation is based on the frustrationovpted by the situation of those who are
better treated, this hypothesis links the referemage that a worker considers to determine
her/his effort tothe deprivation s/he suffers from both the incoraed the number of those
who earn more than s/he does.

Finally, the emergence of an inequality-unemployhieade-off in Northern countries
has been analysed to explain the empirical observatf ‘jobless Europe versus penniless
America’ (Krugman, 1994). For Krugman (1994, 1998)s trade-off comes from the
different responses that have been given to thee sagrease in the relative demand for
skilled workers. By preventing the related risetle skill premium (inequality) through
labour markets institutions, Europe has creatednpi@yment whereas the US has allowed
inequality to worsen. Empirical evidence seems dafiom the existence of an inequality
unemployment trade-off-rom a panel of Northern countriegShecchi and Garcia-Penalosa
(2008)find that all the labour market institutions excépt tax wedge generate such a trade-
off, with albeit very different intensities. Withia HOS model with a continuum of goods,
Hellier and Chusseau (2010) provide theoreticaébdsr the globalization-driven inequality
unemployment trade-off and they show that thisdraff is more intense in those countries
that were inequality-oriented at the outset of ghabalization process. These analyses are
however centred on Northern countries.

We introduce efficiency wages based on relativeridapon into a North-South HOS
model so as to analyse the impact of globalizatipon inequality and unemployment in both
the North and the South. Globalization is defingdtlire growing size of the South and a
significant difference in the relative endowmentsskilled labour between the two areas.
Three stages of globalization are put forward tmatespond to the South being successively
small, medium-sized and large. We find that theettguments in the North and the South in
terms of inequality, unemployment and productiatitically change according to the phase
of globalization. In particular, inequality decreasin the South and increases in the North
during the first stage whereas it constantly insesain the South and remains unchanged in
the North during the third stage. Unemployment eases in the South and can increase in
the North at the first stage, whereas it experienae upward trend in the South and a
stabilisation in the North at the third stage. Hinan increase in the countries’ relative skill
endowments can counteract the rise in inequality aremployment but this skill upgrading
must typically be implemented at different stageglobalization according to the country.

! Akerlof and Yellen (1990) define the reference wag a combination of the wage of the other groupthe
market clearing wage of the group an individuabbgk to.



The article is original in several respects. lItstfy analyses the impacts of
globalization upon inequality and unemployment othbthe North and the South within a
unified framework in which relative deprivation fislly microfounded. By introducing the
growing size of the South as a key element of dinaton, it secondly distinguishes several
stages and generates outcomes that are consisterdentain observed developments. These
include the increase in both inequality and unemmplkent and the slow down in productivity
in the North as and when the South becomes largegen and the reversal of the pro-equality
trend at the later stages of globalization in tbatB.

Section 2 presents the model and its possible ibgailin autarky and Section 3 the
impact of North-South openness when both counfpiegluce both goods. The different
stages of globalization and their characteristresexamined in Section 4. Section 5 extends
the model by introducing exogenous changes in kileesxdowments. A discussion of the
main findings and the conclusion are provided ioti6a 6.

2. The modd

We construct a North-South HOS model with efficenwage deriving from relative
deprivation.

2.1. General framework

There are two factors, skilled labodrand unskilled labout., two goodsh and| that are
respectivelyH-intensive and.-intensive, and two countries, the Norti) @nd the SouthSj,
the former being relatively better endowed withllski labour and the latter with unskilled
labour. Markets for goods and factors are competiti

Technologies are identical and the relative endomisde=L /H,, i=N,S, are

constant in both the North and the South. Thesdivel endowments are such that the wage
of the unskilledw,_ is always lower than the wage of the skilieg, which indicates that the

skill premium w=w, /w that measures inequality is always higher thaifte working

population is constant in the North. Conversely, allew for an increase in the working
population in the South, and thereby in the South@dowments of botH andL.

In both sectors, output is determined by the amaiirgkilled and unskilled labour
utilised in production and by the effort made byrkeys. This effort depends on the
difference between the wage a worker receives arefegience wage that denotes relative
deprivation. Consequently, a worker decides onhisegffort by considering both the wages
and the proportion in the working population of gaowho earn more that s/he does. In
addition, a worker supplies one unit of labour twigatever her/his skill.

In line with the usual efficiency wage frameworke wssume that firms cannot control
the workers’ efforts but know their effort functiofihey can thereby determine the efficiency
wage that maximises their profit. If the full emyphoent wage is higher than the efficiency
wage, the former stands out. In contrast, if thié édmployment wage is lower than the
efficiency wage, firms enforce the latter and tigisults in unemployment.

2.2. Efficiency wage and efficiency skill premium

The production functions in sectdnsand| are'Y; = A (B x H )H’j (Ej x Ij_)aj , j=1h,
where E; depicts the effort of-workers,i = H,L, inj-industry.



In  both countries, each worker maximises the samlityu function
u=v(%, %¥)- %w(w B, where x is her/his consumption of goadi = h,l, w her/his wage

andE the effort s/he provides, subject to the incomest@aintw= p,x,+ g X, withp, the

price of goodi, and to the non-negativity of effoE>0. We assumey, =(x )'B(x,)l_'g so
thateach good accounts for a constant share of topraditure in both countries and at the
World level, i.e., 8 on good and (1- ) on goodh. In addition, v,(w, E) depicts the fact

that a wage considered as unfair has a negativadimgn the worker’s utility, but that this
loss of welfare can be offset by the punishmeng gfflicts upon the employer by reducing
her/his effort. We assume:

_ w-—agw _
(e _(((1— aq)ij E]

with w the average wage of the workers who are bettel (@ad w=w if nobody is better
paid), g their proportion in the working populatiof,< y<1 and coefficienf, 0<a<1/q,
depicting envy.

The effort corresponding to the utility maximisatiis:

e\
W aqwj if w>aqw

E(w) = ((1—aq)Vv
0 ifw < agw

(1)

The interpretation of this result is as follows.eTimdividual considers the wage of
those who are the better paid. If s/he belonghedetter paidW = w), s/he makes the effort

E=(w/W"=1. In the opposite case W<W), s/he reduces her/his effort

N 2 - y
E(w) = w—aqv_v = 1—LW_ by an amount that increases with the difference
(1-aq)w (1-agw

w-w between the wage of the better paid and her/hgewahis denotes the punishment the
worker inflicts upon the employer for being unfarher/him, which lies at the very core of
the fair wage hypothesis. W < aqw, the pay is considered so unfair that the workevipes

zero effort. Finally, functionE(w) varies between 0 and 1 and decreases in fo#ndq
(see Appendix A), which establishes a relative dapion behaviour.
It can be easily verified that skilled workers pd®/the maximum effo?tE(V\h) =1.

The effort of the unskillede(w ) is determined by:

W~ aty Wy
E(w.) =1 (1-agy, )w
0 ifv, <aty wy

y
j if w_ = aty w, )

? For the skilled workers) = 0 andw = W= W, .



with Gy = H/(L+ H) <1, which shows thaf, wy is always lower thamy, .
The firms in country and sectoy firstly determine the unskilled workers’ efficignc
wage W that maximise their profit m=pY,-vwH-Wwh such that

- N
- L (i \ (W -any o

Yi=AH (E(f)x | ‘" and EW)= W Z8HW | f the market forces
AR (R0xE) OO e

determine a full employment wage that is highentl\mﬁﬁ, then the full employment wage

stands out. If the full employment wage is lowearththe efficiency wage, then the firms
enforce the latter.

Definition: The efficiency skill premiunis the ratio of the skilled workers’ wage, to the
efficiency wage determined by the firms.

In countryi and sectoy, the firms’ maximisation programme generates ti®wing
eff

values of the efficiency Wagwgeﬁ, the efficiency skill premiumcqeff =Wi_| /w and the
optimal effort Eieff (calculations in Appendix B
wef =& & v 3
i 1_qu w 3)
=1V s ) @
agy a
(v ad | (v a Y
Eie = 1 'ii :( _j (5)
-y 1-aq, 1-yl-a+ A
Remarks:

1. The efficiency wage, the efficiency skill premmiand the corresponding effort are
identical in both sectors.

2. We henceforth suppose th‘qﬁ <(1-y)/a which is the condition fozqeff >1.
3. Since firms never pay unskilled workers below #ificiency wage, then the skill
premium never exceeds its efficiency valzm;%fr . As a consequence:

Lemma 1: Let & be country i' s full employment skill premium. heountry i’ s skill

premium at the equilibrium i& = min{&g,dfﬁ} :

4. The higher the proportion of skilled workers desia country, the lower this
country’s efficiency skill premiumdcqeff /8g), <0), and sinceq)} > o :

Lemma 2: The efficiency skill premium is higher in the Saihmn in the North:a)gff > a)ﬁff.



2.3. Equilibriain autarky

In autarky the model generates the following foipgoyment skill premium (Appendix C):

=12y =al s (6)
a a Oy
with a = Ba, - (1- F)a,, .
It can be noted that, given the comparative adgastds > A, the full employment
skill premium is higher in the South than in thertio a > .

Lemma 3: When the full employment skill premiua is higher than the efficiency skill

premiumcqEff , this generates unemployment of unskilled workecsuntry i.

Proof. Since & is higher «f", the firms enforce the latter. The related emplaymef
unskilled workers (Relation 7) generates unemploynik <L, ):

a —

L=r—af ' H <L Y

Lemma 4: Consider country i in autarky with the proportiaf, of skilled labour in its
working population. This country is at its full eleyment skill premiumy if G, >q,* ,
and it is at its efficiency skill premiumgff and exhibits unemployment of unskilled labiur

1-@2-y)a

0. <q, *,withg,*=
Gy < =

Proof. see Appendix D.

It can be noted that whep<2—-a™, thenq,* <0 and both countries are always at
their full employment skill premium in autarky.

From Lemmas 1, 2, and 4 and inequaliy) >G5, we derive the following
proposition:

Proposition 1: In autarky, country i's skill premium ig) = min{&g,cqeff} , 1= N,S, and three
situations only are possible:

1) Full employment in both the North and the Soutthwey, =@y and ws = Qg if

=N _ =S &
04 > 05 =2

2) Full employment in the North and underemploymenhefunskilled in the South with
wy =dy and s =af" if GY > gy > T

3) Underemployment of the unskilled in both the Nantidl the South withw :a)ﬁ,ﬁ

and s =" if q > >G5,



Both countries being in autarky, Proposition 1 skothat if the South is at full
employment, then the North is at full employmentwadl, whereas the North being at full
employment can come with full employment or undapkmyment in the South.

3. North-South openness with diversification

We now assume free trade between the North an8dbh.

We suppose that relative deprivation is domesticdéitermined, i.e., that unskilled
workers consider the wage and the proportion ofeskiworkers inside their own country
when determining their effort. Openness signifiganthanges the countries’ equilibria
because the wages and the skill premium are nogrrdeted at the World level whereas the
efficiency skill premia depend on a purely domestharacteristic, i.e., the proportion of
skilled labour within the country’s working popultat.

We finally suppose that both countries are situatsttie the diversification cone for

both the World full employment skill premiury, and the North efficiency skill premium
eff - a, Ly _ L a, _r _, gff
, and thus (see Appendix Gy——w<=F<=<——w, for w= and w= .
o ( pp e ““H. R T Gy ok
This signifies that, for both these skill premiattbthe North and the South can produce both
goods.
The full employment equilibrium determines the daing skill premium at the World
level (from Equation 6):

. _l-a L,
- 8
Gy == A, (8)
with Ly =Ly+Lsand Ay =Hy+Hs.

As Ly /Hy<Ly/Hy<LdH qthendf <@, <&, with & and &, being the full
employment skill premium of countiyi =N,S, in autarky. As a consequence, North-South

openness entails:
1) In the North, an increase in the full employmskitl premium that moves fromy,

to &, > Q.

2) In the South, a decrease in the full employnséiit premium that moves frona,
to &, < Q.

When skilled labour is fully employedH, =H,,) and the skill premiuny, is the
same in both countries but lower than its World &mployment valued, , i.e..w, <&, ,

there is unemployment of the unskilled at the Wéelcel and the unskilled labour utilised in
production is given by:

Ly =1 @<L, ©)

Let us start from a situation where, in autarky thorth is at full employment, i.e.,
<ol . As @, > &, two cases may be distinguished:



1) If the World full employment skill premiun, is lower thanwf\",ff (and thus than

wgﬁ), the market clearing process results in full egplent in both countries with
W, =W, =4, i.e., the usual HOS outcome. This also meansceedse in the South skill

premium because, agf <af" and @y, <af , thendy, <k .

2) If the World full employment skill premiungy, is higher thana),f,ff, the firms

enforce the efficiency skill premiurwﬁ,ff in the North and the South skill premium moves

downwards toef" % In fact, as the South is inside the diversificatimne foray, = af;" , this

case is similar to the setting of a minimum wagearsaysed by Davis (1998), except that the
setting of a lower skill premium is now enforced ttne firms and not by the State. As in
Davis (1998) and for the same reason, this craatemployment that is concentrated in the
North. This result is in agreement wiitbert and Merckl (2001)’s finding that opennessa ca
reverse the countries’ ranking in terms of unemipiegt.

In both cases, the adjustment to openness resudtdigher effort by the unskilled in
the South compared to autarky, and less efforh@North. From the discussion above, we
can state the following proposition:

Proposition 2: Assume that both the Northern and Southern facgtdo@ments stand inside
the two diversification cones correspondinga = &, and toay, = wﬁ,ﬁ . Then:

1) North-South openness results in both countriesghainthe World full employment
skill premiuméy,, if Gy <afy .

2) North-South openness results in both countries ¢o@inthe North efficiency skill
premium o«ff; if & >, which results in unemployment of the unskillethde
concentrated inside the North.

3) In all cases, the effort by unskilled workers deses in the North and increases in the
South.

4. Globalization

We introduce a globalization process characteitiged

1) An increase with time in the size (working pagidn) of the South whereas the
size of the North remains unchanged. We also suphad the size of the South is negligible
at the outset of the globalization process, antttteNorth becomes minute compared to the
South at the end.

2) The difference in the relative factor endowmaestsrge enough to place the South

outside the diversification cone for the World felinployment skill premiund, at the
beginning of the globalization process.

We also suppose that both the North and the Setdtive endowmentst =L /H.
i =N,S, remain constant. This assumption will be relakedhe next sectionWe finally
assume full employment in the North in autarky., ia¢ the outset of globalization.

3 eff eff eff _ ~ ~
Becausewy <ws andwy <), < Wg.
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Hereafter, country’s full employment skill premium is denoted , the World full
employment skill premium when both countries praboth gooddy, , and countryi’s full

- l-a; —
employment skill premium wherproduces googlonly &' =——2X 4 , i =N,Sandj = h,l.

a

a, &, H

H
Figure 1. Globalization, the diversification comeldactor endowments

The Southern relative endowmedt and the Northern endowments, and H,
being constantan increase in the weight of the Souwésults in an increase in the World
relative endowmentA,, =L,,/H,, because the South is the unskilled labour abundant

country. As the diversification cone is determined by theo tiines Lzli&gNH and

_ ah ~ . . ~ 1-a ~ . . . .
L= =g ayH (Appendix C), and sincéy, =——,, (Relation 8),the increasing size of

the South entails a rise i@, and thereby a rotation to the left of the divecsifion cone
(Figure 1). In addition, since the Southern reé@&ndowment remains constant, the growing
size of the South may be represented by an upwandlation of its endowmen(sﬁs,[s)
along the lineL = AgH (Figure 1). In Figure 1, the globalization processhus depicted (i)

by an upward displacement of the South along tielLli= AH , (ii) by a rotation to the left of
the diversification cone, and (iii) by an immobjliof the factor endowments of the North

Ge)
At the outset of globalization, the South is minamel thusdy, = &f . At the end of the
globalization process, the North becomes minutepawed to the South and thag, =&)§.

As a consequence, the World full employment skidirpium ¢y, moves froméy; up to &t

throughout the globalization process. Figure 2 cisphis development when the North is at
full employment and the South suffers underemplaymeautarky.
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&ﬁ eff eff &é
X X X X
Wy L
Globalization

Figure 2. The globalization process

Lemma 5: Assume that the South is outside the diversifinatione at the beginning of
globalization. Then, there is a moment of the dliabtion process from which the North
moves away and remains outside the diversificatmre.

Proof: Appendix E.

As the size of the South increases, three stagg®loélization may be distinguished:

1. At the first stage, the South is small enougth e North large enough so that the
former produce good only whereas the latter produces both goods. Tite L = A xH
remains outside the diversification cone and thettdon endowment§H , L ) inside. This

corresponds to globalization with a small South.

2. At the second stage, the South becomes largegbreo that, either both the North
and the South produce both goods, or the Southupesdgood only and the North goold

only. Both the line L=AH and the North endowmentéﬁN,EN) are inside the

diversification cone in the first case, whereasy/thee both outside the cone in the second.
This corresponds to globalization with a mediumedi&outh.

3. At the third and last stage, the South becomégiently large to produce both
goods with the North producing gobdonly (Lemma 5). LineL = A;xH is inside the cone

and the Northern endowmer(tgN , EN) outside. This is globalization with a large South.

4.1. Stage 1. Small South
The South. The South producing goddonly, its full employment skill premium is constant
and equal to:

ﬁ)s :]'__ij (10)

a

Sincel is the unskilled labour intensive good, we haid:< @k and the South skill
premium moves frommin{d@,w@“} in autarky to min{d)s,afsff}. Two cases are thus
possible:

1. When the South is in a position of full employrnén autarky, i.e.&§<w§ﬁ,
openness maintains full employmenii(< af <« ) and reduces inequalityal < af),
which entails greater efforts by the unskilled wank
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2. Whena£" < @, the Southern firms in autarky enforce the efficigkill premium
af" and the South demonstrates unemployment of théillens before openness. If
al <o, openness causes a move to full employment irStheth with a lower inequality

and a higher effort by the unskilled. HL >cf, the Southern firms still enforce the

efficiency wage after openness and the Southssitifers under employment of the unskilled.
The unemployment rate however diminishes becausetiployment of unskilled workers

|
Finally, since the first stage of globalizationcisaracterised by the South producing

good | only, the Southern skill premium remains constantl equal tomin{&)s,afsff}

moves fromLg :%wesffﬁ cuptols=—2 of"q , with a, >a.
-a

throughout this period.
From the discussion above, we can state the fatigywroposition:

Proposition 3: At the first stage of globalization, the South Iskifemium is equal to
min{&g,afgf} , whichresults in the following changes compared to akar

1) A preservation of full employmenmtith less inequality and a greater effort from
unskilled workers i, < af < ofy .

2) A return to full employment with a reduction in doelity and a greater effort from
the unskilled if e, < o < @4,

3) A reduction in the unemployment rate without fatipboyment and without change in
inequality and effort ifaf" < ws< @.

The North. At the beginning of the globalization process, $iee of the South is negligible
as well as its production &f Consequently, the North full employment skill miam is equal
to the North autarkic skill premiurdf}. As &fj <afl', the North remains at full employment
as long as the South remains minute. However, tbwigg size of the South causes an
increase in the South’s productionlpé growing specialisation of the North in the proiion

of h, and finally a hike in its full employment skilkgmium. This development can lead to
two possible situations, namely, one in which thertN can maintain full employment
throughout the first phase of globalization, an@ thther in which the North endures
unemployment from a certain moment during this phas

Proposition 4. The first stage of globalization results in theldaling developments in the
North:
ah(l_al)js and 1 > d-a))As -1

1) Full employment and growing inequality Af, >
a(-a,) A-»a;

ah(l_al)/TS and/TN< 1-y)ay .

orif A, < ;
a(1-a,) 1-(2-y)an
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2) A phase of full employment with growing inequadiylong asa, < a),‘i,ff, followed by
a phase of growing unemployment with constant iaktyuwhen and asy, > a)('fﬁ, if

_N>a'h(1—0'|)/TS and /TN <m_1 if ,TN <M,TS and
a(l-a,) d-»a a(l-a,)

/TN> (1-y)a,
1-(2-y)ay

3) In all cases, a decrease in the unskilled workef&rt compared to autarky.
Proof. See Appendix F.

Full employment occurs (i) when, for both countriesng inside the diversification cone at
Stage 2 (they produce both good&), <c:.ﬁf at the end of stage 1, and (ii) when, for each

country producing one good only (n the North and in the South) at Stage 2, the skill
premium corresponding to full employment of the thgsroducing goodh only is lower than

af\’,ff. Unemployment appears during Stage 1, Jihen, for both countries being inside the

diversification cone at Stage Zj, >wﬁf at the end of stage 1, and (ii) when, for each
country producing one good only at Stage 2, thdl gikemium corresponding to full
employment of the North producing gobanly is higher tharf" .

4.2. Stage 2: Medium-sized South

In the case of a medium-sized South two situatemespossible depending on ratiy / A,
(see Appendix E):

If /T_—N > l-a)

1. , then both countries produce both goods.

/]s a - ah)
2. If /]_—N <M , then the North produces gobanly and the South goddnly.
/15 a (1_ah)

Both countries produce both goods. In this case, the factor price equalisation opsraind
the North and the South share the same skill pnemAs described in Section 3, this can lead

to two possible skill premia: (iJq, = &, , which ensures full employment in both countries,
and (i) ay, = a),?,ﬁ , Which causes unemployment located uniquely ilNtbgh. Consequently,

the second stage of globalization with both coestproducing both goods can take three
forms:

1. If &, >af" when the South begins to produce both goods,kilgpsemium of"
is maintained in both countries throughout the sdagohase. Since the full employment skill
premium &, continuously increases because of the growingafizke South, the difference
dy, — o also increases and the unemployment of the ueskificreases in the North.

2. If &, <af" from the moment when the South begins to prodwuatd goods

(beginning of Stage 2) to the moment when the Ndmlgins to produce goold only
(beginning of stage 3), then both the North and $weith experience full employment
throughout Stage 2. Sinag, increases, Stage 2 is characterised by a continmgtease in



14

inequality and a continuous decrease in the ueskillorkers’ effort in both the North and the
South.

3. If &y, <aff at the beginning of Stage 2 adg|, > «f! at the end of Stage 2, full
employment is maintained in both countries as l@sgdy, <af . The North suffers

unemployment of the unskilled as and whép becomes higher thanf", whereas the
South maintains full employment throughout the secstage. In this third case, the unskilled
workers’ effort declines as long @, <cf' and remains constant ondg, > o .

Each country is fully specialised. The North produces godd only and the South godd
only. Thus, the full employment skill premium & = d)ﬂ =(-a,)Ay/a, in the North and

@ =ds=(@1-a)As/ain the South. The skill premium is thmin{cl,ﬂ ,a)ﬁ,ff} in the North

and min{ci)s,afsﬁ} in the South. These skill premia remain unchartgeauighout the second
phase as well as inequality and the efforts in lootimtries.

4.3. Stage 3: Large South

The South produces both goods and the North amdy.

The North. The North full employment skill premium is nowy, =&;,3, and it remains

unchanged throughout the third stage. &, <, i.e., if

Hy al-ay) ) , then the
Ly A-Va,
North remains at full employment.
If H_N < a(l-ay)
Ly A=pa,
employment Wage?f,. In this case, the North remains at its efficies&il premium, which

results in unemployment of the unskilled. In adulitias (i) the North always produces gdod
only and (ii) its relative skill endowment is coast, unemployment as well as the unskilled
workers’ effort remains unchanged.

-1, then the North efficiency wage is lower than thél

The South. The South produces both goods. As its size iwigigp whereas that of the North
remains unchanged, the weight of golodn the South’s production augments, thereby

increasing its full employment skill premium thanhtls towardsif' as the size of the South
increases. This comes with a decrease in the dffothe Southern unskilled workers. If
«f" <@t there is a moment when the full employment gii#mium dx catchesaf” up.

Henceforth, the South remains at its efficiencyl gkemium, the effort remains constant and
the unemployment of the unskilled increases. Friasdiscussion, we can state the following
proposition:

Proposition 5: During the third stage of globalization:

1) The North remains at full employment witk, _1-ay Ay if ?N > al-ay) -1
N

ay 1-p)ay,
and suffers a constant under employment of theilletskvith the skill premiumaf,ff if
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Hy /Ly <a@-ap)(@- y)ah)_l—l. In both case, the effort by the unskilled remaimisstant
throughout Stage 3.

2) The South full employment skill premium increagaad tends towardsié. If
agff <(L§, then the South skill premiumay (i.e., inequality) firstly increases resulting in
lower effort and no unemployment, and it subsedyemmains constant as and when
@ =af", with a constant effort by the unskilled and gmgviinemployment. 166 < ",

the skill premium increases and tends towaﬁ@& the South remains at full employment and
the effort decreases and tends towaﬁ(srié) :

5. Inequality, unemployment and skill upgrading

We firstly summarize the main variations in inedgfyafthe skill premium) and unemployment
in the North and the South throughout the glob&ibreprocess. We subsequently analyse the
impact of skill upgrading at each stage of glokalon.

5.1. Inequality and unemployment throughout the globalization process

From the main findings described in Section 4, ae derive the variations in inequality and
unemployment during the different phases of glaaaion. These evolutions are summarised
in Proposition 6.

Proposition 6: Suppose that the South is outside the diversifinatione at the beginning
globalization. Then, throughout the globalizaticgess:

1) The World full employment skill premium moves fr&qﬁnup to&é\.

2) The North skill premium moves frody; up to min{&){\‘,,a)ﬁ,ﬁ}, and the South skill
premium frommin{cl)s,afsﬁ} to min{&é,a)g”} .

3) The condition for the North to experience full eoyphent throughout the

HN > a(l_ah)

globalization process is=

> -1, and the condition for the South to
Ly an@-y)

: . H -
experience full employment throughout the globéltiraprocess== > a 1 a—l.

Ls 1-y a

Proof: Features 1) and 2) stem directly from thelifigs of the Section 4. Feature 3) is shown
in Appendix G.

5.2. Skill upgrading

We have assumed until now that both skill relatwelowments],, i =N,S, were constant

throughout the globalization process. However, eicgdi evidence shows that the skill
endowment has risen and that this move has bedéoyary significant in the North and in
certain emerging countries, particularly the fisstve of NICs. An increase in one countrg

skill endowment induces a rise @}, and a decrease i), which causes:
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(i) A decrease in the efficiency skill premiu Ff and thereby an increase in the
o

corresponding effore®" .

(i) A decrease in the autarkic full employmentlisikremium that is even more intense
than that of the efficiency skill premium sincéf/cqeff = (11_6; (1—6]&| . In the case of
unemploymentd@A > afff) this could thus restore full employment in auyark

(i) A decrease in the full employment skill prami ¢& at any moment of the
globalisation process and thereby an increaseeindiresponding effort.

The country’s skill premium isy = min{&g ,afff} when the diversification cone does

not include both countries, ang = min{&g,\, ,w,‘i,ff} when both countries are inside this cone.

These features show that an increase in countsyskill relative endowmeng, i =N, S,
produces the following changes in the successagestof globalization:

Proposition 7: At the first stage of globalization:

1) An increase in the Southern skill relative endowmeduces unemployment (when it
exists) and/or inequality (the skill premium) iretSouth.

2) An increase in the Northern skill relative endowmeesults in a decrease in
inequality and/or in unemployment (when it existsfthe North, and a rise in the
terms of trade and no change in inequality and yslegment in the South.

Proposition 8: At the second stage of globalization, an increasenie country’s skill relative
endowment entails:

1) If both countries produce both goods, a decreasmenquality and in unemployment
(when it exists) in both countries.

2) If each country produces one good only, a decreaseboth inequality and
unemployment (when it exists) in the North andnmgaict in the South.

3) If the increase occurs in the South, this can cdheesecond stage to change from the
case where each country produces one good onlyti@a@ase where both countries
produce both goods.

Proposition 9: At the third stage of globalization:

1) An increase in the Southern skill relative endowmssduces inequality and
unemployment (when it exists) in the South.

2) An increase in the Northern skill relative endowmeesults in a decrease in
inequality (the skill premium), in unemployment ¢wht exists) in the North and no
change in the South.
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6. Discussion and conclusion

By introducing a relative deprivation based effimg wage within a North-South HOS
model, and assuming (i) that the size of the Samtheases throughout the globalization
process, and (ii) that the North and the South Isayeificantly different factor endowments,
we have generated the following outcomes:

1. Globalization can be divided intbree successive stagascording to the relative
size of the South, each of these stages showifeyelift characteristics in terms of inequality,
unemployment and effort in each country. At thetfgtage (small South), the North produces
both goods and the South the unskilled-intensivedgonly. At the second stage (medium-
sized South), two cases may be distinguished, sporeding (i) to both countries producing
both goods, or (ii) to each country producing onedjonly. At the third stage (large South),
the South produces both goods whereas the Nortlupes the skill-intensive good only.

2. In terms ofnequality (the skill premium), the first stage of globalipat is typically
characterised by an increase in inequality in tloetiNand a decrease in the South (except if

ch > afsﬁ) compared to autarky. The second stage shows plagsble developments: (i) an

increase in inequality in both countries when theyh produce both goods and when their
skill premia are equal to the World full employmeskill premium, (ii) a constant inequality

in both countries when they both produce both ga@dswhen their skill premia are equal to
the Northern efficiency skill premium, (iii) a caast inequality in the North and the South

respectively equal tornin{(l—ah)/TN /ah,a)‘f\,”} and min{(l—al)/TS la, ,(ugﬁ} when each
country produces one good only. Finally, the thatdge is characterised by a constant
inequality in the North with the skill premiur'min{(l—a'h)/TN /ah,wﬁf}, and a growing

inequality in the South provided that the full emyhent skill premium is lower thanéff.

3. Therate of unemploymenemains nil (if & <a),°gﬁ) and/or increases (as soon as

ay > a)ﬁ,ﬁ) in the North during the first stage of globalinat whereas it decreases compared
to autarky and remains constant throughout thigyestan the South, being nil if
(1—a|)7IS/a| <(u§ff and positive in the opposite case. At the secdades (i) if both
countries produce both goods, then the rate of ptement is nil in both countries as long
asdy, <af and it becomes positive and increases uniqueNoinh when and agy, > of!
and (ii) if each country produces one good onlgntkhe rate of unemployment is constant in
country i and it is nil if (1—611-)/Ti la; <af" and positive if (1—0'1-)/Ti/a'j > af™ with
a,)) :{(N .h), (S, I)} . In the third phase of globalization, unemploymemains positive and
constant in the North ifl-a;, ) Ay /@, > &f) , and it remains nil fof1-a,) Ay /a, < o] . In

the South, the third stage shows no unemploymentdif< a)esﬁ , and a growing
unemployment as soon ag >a)‘gﬁ. As the South full employment skill premium tends

towards&@ during the third stage of globalization, the caiodi for the South to remain at

full employment throughout the globalization pra;:d&scl@ < a)‘;ff, i.e., that the South was at

full employment on the eve of North-South openness.
4. The model results in an inequality unemploymeadle-off at the early stages of
globalisation in the North, and at the latter stagéne South.
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—_i YV
5. In each countries, tredfort of unskilled workersE(«) =(1/16q—_aiw“j , 1= N,S
—aly

moves in the opposite direction of the skill premiduring the globalization process. Given
the variations of the skill premia described aboe effort typically decreases from its
autarkic value and can subsequently remain constéht growing unemployment, in the
North during the first two stages of globalizatievhile remaining constant at the later stage.
In the South, this effort remains constant andiBggmtly higher than in autarky in the first
stage of globalization, it can remain constant ecrdase but at a level still higher than in
autarky in the second stage, ant it decreasesemls towards its autarkic value in the later
stage. It must be noted that, as the effort iscglpi not inserted in the production functions
utilised for the estimations of the countries’ tdtctor productivities (TFP), the changes in
effort have a direct influence on the levels of &stimated value of this productivity. This
means that compared to autarky, the effort shaegbgrdize productivity in the North and
foster productivity in the South during the firsages of globalisation. At the later stage, this
should in contrast reduce the South’s productivity.

6. Skill upgrading makes it possible to reduce uaditly and/or unemployment and to
boost effort (productivity) in both countries. Howeg, an equalitarian, full employment
oriented and pro-productivity government shoulddoskill acquisition from the beginning
of globalization in the North, whereas globalizatitself typically promotes these goals in the
South in its early stages. In contrast, skill uplgrg could become an important goal for the
Southern government in the third phase of glob&timathat is characterised by an increase in
inequality and/or unemployment in the South.

These outcomes are in line with a number of charueserved in advanced and
emerging countries over the last forty years. Ifagsume that the very start of globalisation
occurred when the first wave of NICs (Hong Kongpdsipore, South Korea and Taiwan)
opted for openness, i.e. in the late sixties, &iad the weight of the South became significant
enough to exert a non negligible influence upon Nweth in the early nineties, then the
findings of the model can help in explaining sevetserved facts:

1. As regards the North, a number of economists acknowledge both (i) the fact
that trade had had a rather low impact on inequatithe onset of North-South openness, but
that it has had an increasing impact since thetiesei.e., when the size of the South has
become large enough, as well as (ii) the existeheerelated inequality-unemployment trade-
off. The model also provides an additional and fdssexplanation for the slow down in
productivity that has been observed in advanceatoes (the so-called ‘Solow’s paradox’).
Finally, the model shows that the substantial sipljrading that has occurred in the advanced
countries since the eighties has certainly limitegl impact of globalisation upon inequality,
unemployment and productivity.

2. As regards emerging countries, the model firstigpws that a part of the significant
increase in productivity observed in East Asianntoas in the first phase of their integration
to the World economy, i.e., until the early ninstieould derive from an increase in the
workers’ effort due to higher pay. However, theihadmerican experience seems to refute
the model findings. One must nevertheless condiar our model assumes globalization
acting alone, i.e., without any change in techngldg addition, several empirical works
confirm that globalisation has produced its usuatks$her-Ohlinian impact upon inequality in
Latin America, the rise in the skill premium reguit from the technological transfers from
the North (e.g., Esquivel and Rodriguez-Lopez, 2368 Mexico). As a consequence, the
downward move of Southern inequality and the relaise in workers’ effort at the early
stage of globalization must be regarded astaris paribugesult that can be reversed by skill
biased technological transfers. Finally, the modkebws that Southern country should
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implement a skill upgrading action so as to offsghg inequality, productivity slow down
and/or unemployment at the later stage of globt@dina This is in line with the policies
implemented by the first NICs in which skill hasmoaught up with the Northern level. The
significant educational effort in China since tlagel nineties can also illustrate this finding,
even if its main objective is not to avoid the pbks emergence of an inequality-
unemployment trade-off.

By assuming two goods only and no change in tedgylthe model clearly provides
a very simplified framework to analyse the variatio inequality and unemployment in both
the North and the South. Assuming a bigger numbgoods (or a continuum) would smooth
the evolutions and avoid the jumps in inequalityunemployment, particularly in the South.
In addition, introducing skill biased technical alga in the North (through R&D) and in the
South (through technological transfer) would prevadmore accurate picture of the observed
developments. The results described here must Heusconsidered as determined by
globalisation acting alone.
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APPENDIX B

In sectolj, j = h,l, and country, i = N,S, the firm’s maximisation programme is:

Y |
_max 71, = AH [(MJ Li} “wWi Ho-w

(1-agy ) wy
on —aYL]'l W =0=Y =\ k/g (A1)
. .. -1
ﬁ:.. — 58 ._lm - L =0 :.—_..i 2
] a;pY; (- ag, ) vy ) ((1_6@%} 5 =0=Y=(W- a w)ajy (A2)
O - aWH = w, =0= Y= w, HI(1-a) (A3)
(A1) and (A3) determine the usual relation betwéerand H;:

j
with o :V\/Ll /vJ,_ being the country’s skill premium.
Combining (A1) and (A2), the firm's optimum is suchthat

\Ni|_ L L aq' V\h 1-y 1-y _
-a . which determineswi, = HTH (£ =2 Y -2 714
o = madk) R i 1+2)

y
i 1 y 1 a, 1-y
becausej; =——, Ey =| ——=| , L. =——=—LH, .
& 141 eff (1—y j i Y124 i
APPENDIX C
1. Determination of the skill premium and employment

To simplify, the subscript indicating the countsyamitted.
Because of the utility function, the total demandIf(Y ") andh (Y, ) are pY =41 and

Py =@-8)1, with | =w,_ L+w, H being the country total income. Equalising sugp{y
andY,") and demand on both markets yields :

pY" =BW L+ w, H) (A5)

WY = (1= B)(w, L+ w, H) (A6)

Because of the production functions, the demandsiriskilled labour in both sectors at the

firms’ optimum arel, = ¢, RY andL, =a, PoY, , and thereby at the country’s level:
WL L

I = + = + A;
I_| L| al WL a'h \M_ ( )
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Inserting (A5) and (A6) into (A7) yieldd. = pa + (- pa, (w, L+ w, H), and therefore:

L

_1-a

o= L (A8)
W, a H
with a = Ba, —(1- B)a,, . The full employment skill premium is thus:
p="qL (A9)
a H

Finally, the demand for unskilled workers resultingm @< @ and full employment of the
skilled is:
L=-2 aF <[ (A10)
1-a

Relations (A9) and (A10) apply for each countryngein autarky as well as at the World
level when both the North and the South are inthdealiversification cone.

2. Thediversification cone

For both countries to produce both goods at theld\Voll employment skill premiundy, ,

the North skill relative endowment must be lowarttihe skill intensity in the skill intensive
sectorh corresponding tay, , and the South skill relative endowment must ighdr than

the skill intensity in the unskilled labour intemsisectof corresponding tay,, , which can be
I @, < i < & <9
1-a, H, Hg 1-0a,

the North and the South endowmerit, L) and (Hg,Lg) are located in-between the

written:

@, - This is equivalent to the condition stipulatirgi

lines L= 1ah @,H andL :1L&1NH . These lines draw the diversification cone.
-a, -a

More generally, for any given skill premium< &, , the condition for diversification in

country i being at full employment isa—hc_¢)<é<ic_o, which signifies that its
1-a, H 1-¢

endowment{H;,L; ) are located in-between the linds= D oH andL=—2"aH .

1-a, 1-q
APPENDIX D
We know thatef" zl_—iy and @ :1—_0@. Then
O a O
a)eff;" @1_}/;1_01_@4 o @ 21_(2_yp5 *
TUT g e g "M

> . >
We thus havesf" =@ =G zq "
The two possible cases are:

1) G, 2q,*= «f" 2@ = @ =& and country is at its full employment equilibrium
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eff

) <= df <@g=>w=d
(Lemma 3).
Finally, the condition forg,* >0 is:1-(2-y)a<0e y<(2-1la.

and countryi suffers unemployment of the unskilled

APPENDI X E: Proof of Lemma5b

In Figure Al, the lines that determine the diveécation cones are dashed and bold for the
cone at the beginning of globalization, and bolthatend of the globalisation process.

For the North to be outside the diversification €@t the end of the globalisation process, we
Gy 1705 (e Mo 170

1-a, a As 1l-a, a

Since the North is inside and the South outsidedifiersification cone at the beginning of
l 1_—a/TN >, > &l 1_—a)TN. Since the
1-a, a 1-a, a

must have (Figure A1), <

globalization, we have (Figure A1)4 >

a, l1-a+

h —AS’

l-a, «a

which implies: %1797 o35 D 1705 S35 @ 7053 0 and  thus:
l-a, a l1-a, a l-a, «a

South is inside the diversification cone at the ehgdlobalization, themg <

A 17a5 o7 = G 17
1-a, a A, 1-a, a

diversification cone at the end of the globalisafprocess.

This shows thatthe North is outside the

—AH
l-a —
—AH
l-a, «a
a l-a—
~L= —AH
l-a, «a
H

Figure Al. The diversification cones at the begignand the end of globalization

APPENDIX F: Proposition 4

At the outset of the globalization process, theghtbf the South is negligible compared to
the North. The World full employment skill premiuisiequal to the North full employment
skill premium and the North is at full employmenntdssumption.
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The condition for the North to maintain full empiognt throughout the first stage of
globalization is that it still enjoys full employmeat the end of this phase. Two cases must
thereby be analysed: a) both the North and thehSaré in the diversification cone at the
beginning of the second stage, and b) They aredatide the cone at this time.

a) The North and the South areinside the cone at the second stage

At the end of the first stage, the line= A;H merges with the line :1L&(NH , which

al
entails cq,\,——)l In addition, the North endowments belong to thene; i.e.,
a
a, .~ _= _L a (d-a)~
<A ==2< and thus, >———YJ_.
1-a, @SR, 1—0',%’ al-a,) °

1) If the World full employment skill premium atdlend of phase 1 is lower than the

North efficiency skill premium, i.e.4y, :1_—a'7ls<a)§ﬁ, then the North remains at full
a

employment throughout this phase. By introduc'uﬁf :(1—y)/q§ and @) =(1+Ay )yt
into the preceding inequality, this determines ftiilowing condition for full employment in
1-a,)As - (1-y)a
- a '

2) If the World full employment skill premium aterend of phase 1 is higher than the

North efficiency skill premium, i.e.@y, —1—/1 >y = Ay (1 a Jis — (1= y)a
a 1-ya

there is a moment during this phase whgp becomes equal tafy; < &,,, thereby creating
unemployment of the unskilled in the North.

the North throughout the first stage of globalisati /TN >

, then

b) The North and the South are outside the cone at stage 2

A

Q,

In this case, the North is outside the cone whernSthuth enters the cone, i. d < 1
-a,

when the South enters the cone. When the Southsetiite cone, the line. = AcH merges

ofh(l—of,)/T
1= 2.

. . a, . . A 1-a, - -
with the lineL =—'—¢, H , which entails@, =—"As. Hence: A, <
1-a “ a, > " al-a,)

There are thus two possibilities:
1) At the end of Stage 1, the Northern skill premius lower than af,ﬁ
1- ah/1 1-a,1-Gg\ <

N «f", and the North remains at full employment durihg twhole

ah ah qH
Stage 1. Sinceu,f,ff = (- y)(@+ Ay ), this inequality can be writteq}) >%
% —ay
and, assuming tha@ - y)a,, <1: Ay P G
1-(2-y)ay

2) At the end of Stage 1, the Northern skill premiunhigher thanaﬁf, which implies

1- D q >al, ie., g\ < 12@2y)an 4ng N S Cal 2L Then, the North skill
a, 1-ay, 1-(2-y)a,




25

premium is a)ﬁ and the North suffers unemployment of the unskilehen and asiy,
become higher than)},

APPENDIX G

To ensure full employment in both the North and 8wmuth throughout the globalization
process, the full employment skill premium must at& be lower than or equal to the

efficiency skill premium in both countries at anyg, i.e., Q(t)safﬁ, i =N,S, Ot. Since

the highest value of the full employment skill piam is & :1_0/“ Ay in the North and
h

aé—l—)_l in the South, we must havc-%_—ah)l_,\,saﬁff Hy , al-ap) -1 and
ap Y ah(l Y)
1y g sy ata,



