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Abstract

To analyse the globalization-inequality relationship, we extend the North-South HOS
model by assuming (i) that the size of the South (emerging countries) increases over time
and that the North (advanced countries) and the South never stand simultaneously inside
the diversification cone, (ii) several northern and southern countries with different skill
endowments, and (iii) North-South technological differences, productivity catching up and
technological transfers. The model generates three phases of globalization, corresponding
to different production patterns and to specific changes in inequality in the North and in
the South. In the North, inequality continuously increases and unskilled workers
purchasing power continuously decreases during the first phase of globalization, and
inequality diverges across countries. In the South, very different profiles in terms of
inequality dynamics are possible, depending on the country’s skill endowment and on the
its technological gap with the North. Unlike the traditional North-South HOS approach,
the model predictions are consistent with observed facts.
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1. Introduction

In the last thirty years, the World has experieneedignificant globalisation dynamics
characterised by several major developments. ¥irsth increasing number of emerging
countries (the South) have opened to world tradktha weight of the South in the world
economy has critically increased. Secondly, worade is characterised by the North
(advanced countries) being specialised in skikmsive goods and the South in unskilled
intensive ones, which is in line with the relateredowments of each area in skilled/unskilled
labour. In addition, the skill gap between the 8ard the North has always been substantial.
Thirdly, the multinationalisation of firms and tliberalisation of capital flows have caused
capital (both physical and financial) and technglég become highly mobile. In contrast,
skilled and unskilled labours are far less mobiléha world level because of migration costs,
cultural gaps and institutional rules that prevemnigration in most countries.

The globalization dynamics has coincided (i) with iacrease in wage inequality in
advanced countries, particularly (but not solelgjween skilled and unskilled workers, and
(i) with growing divergences in within-country iome inequalities across advanced
economies (Chusseau et al. 2008; Van Reenen, 20h#&)increase in inequality has thus
been clearly uneven across northern countriesddiitian, the moves in inequality have been
rather diverse across emerging countries (ChusaeduHellier, 2012), even if the general
diagnosis has been made of an increase in ineg@ltidberg and Pavcnik, 2007).

Given the aforementioned characteristics, the nhtuapproach to analyse the
globalization-inequality relationship appears to He North-South Heckscher-Ohlin-
Samuelson (HOS) model. In this model, the North #redSouth are the two countries and
skilled and unskilled labour the two factors. Therth (South) being better endowed with
skilled (unskilled) labour, the model predicts tiNdrth-South trade results (i) in the North
(South) being specialised in the skill-intensivendkilled-intensive) good, and (ii) in an
increase in inequality (the skill premium) in therth. Both predictions are consistent with
observed facts. However, most of the other obsed@elopments that characterise the
globalization process are at variance with the H®&dlictions (see Hellier, 2012, for an
extensive list of these contradictions). In patacuthere is no factor price equalisation; the
skill premium has remained significantly higherthe South compared to the North; the
differences in inequality have increased acrosghean countries; the South has experienced
an increase in inequality with very diverse prafifeross countries; the South did not produce
skill-intensive (tradable) goods at the first stage globalization; the North no longer
produces unskilled-intensive tradable goods.

These shortcomings of the North-South HOS modelekplaining the observed
developments have been interpreted in several wéayggman and Lawrence (1993) and
Krugman (1995) have firstly pointed to the factttilae weight of the South was small.
Consequently, the impact of the HOS mechanisms wegligible and the observed
developments were essentially driven by other facsnich as skill biased technical change
and institutional changes. However, with the adw#nChina and India and the now crucial
role of the South in both world trade and world darction, such an argument is no longer
valid (Krugman, 2008). The second interpretatiothet the HOS framework is inadequate
for modelling globalization because of its unrdalisand restrictive assumptions
(Desjonqueres et al., 1999). Even if the inadequafcgertain assumption is commonly
recognised, the rejection of the North-South HO8nigwork remains controversial because
one key characteristic of globalization is thatcsakezation in trade and production between
the North and the South is driven by factoral corafpge advantages in terms of skill. A third
position consists in extending the traditional,téagrice equalising, HOS model so as to



correct its most prominent shortcomings. In thispext, a well established condition for
factor price equalisation to occur is that bothrtaes must stand inside the diversification
cone McKenzie, 1955; Chipman, 19589When this condition is not fulfilled, both couies do
not produce simultaneously both goods. Assumingttie North and the South are not both
inside the diversification cone makes the analysise realistic in three manners. Firstly, it is
in line with the substantial difference in skilldawments between the North and the South.
Secondly, there is no factor price equalisation iaeduality remains higher in the South than
in the North. Thirdly, the North and the South @ simultaneously produce both goods.

In the North-South HOS model developed here, thaothesis that the North and the
South are not simultaneously inside the diverdificacone is combined with the growing
size of the South, which is another observed featlihese two assumptions define North-
South globalization. We show that globalization poises three phases that differ in the
production patterns and in the variations in indigguan the North and the South. In
particular, inequality increases and unskilled veosk purchasing power decreases in the
North throughout the first phase of globalizatide subsequently extend the model by
allowing for several countries in the North andthe South. Then, globalization makes
northern countries to diverge in terms of ineqgyaliwe finally introduce an initial
technological gap between the North and the Soonthsabsequent productivity catching up
and technological transfers. From these assumptibis shown that the inequality profiles
can be very diverse across southern countries.

Section 2 exposes the North-South HOS model angrrdetes the conditions for both
countries not to be simultaneously inside the difieation cone. In Section 3, North-South
globalization is introduced and the three phasegloibalization are described. Section 4
extends the model by assuming several northern sederal southern countries.
Technological gap, productivity catching up andhteslogical transfers are introduced in
Section 5. We discuss the main findings and we lodiedn Section 6.

2. The modd

2.1. General Framework

We assume an HOS framework with skilled labddir énd unskilled labour{ being the two
(homogenous) factors, goodgH-intensive) and (L-intensive) the two goods, and the North
and the South the two countries. Southern valueslgpicted by an asterisk (*).

The relative endowments of the Notlh=L/H and the Souttk* =L*/ H* are constant,
and the North is better endowed with skilled labian the South:

A* >
The two countries share the same Cobb-Douglas ptiedufunctions:
Y = ALTHYM, i=hl, 0<q <q <1 1)
The instantaneous utility functions are log linaad identical in both areas, which entails

that income is spend for the consumption of gbodproportion 8 and for the consumption
of goodh in proportion(1- ).



We assume that, for the given relative endowmehtand A*, skilled labour is better
paid than unskilled labour in both areas. Conseiiyeimequality can be measured by the
skill premium, i.e. the ratiov=w, / w of the wage per unit of skilled labour on the wage
per unit of unskilled labour.

Within such a framework, the equilibrium full empioent skill premium of the North in
autarky w,,,;, of the South in autarkyv;ut and of the World in free trade with factor price

equalisationwy,, are respectively (see Appendix 1):

l-a
Waye === (2)
* _l-a .,
WautzT/] (3)

l-a L+L* 1-a A+0A*
= = (4)

a H+H* a 1l+0

with a = Ba, +(1-B)a,, ando=H*/H .

As the relative endowmentd and A* are givenithe ratio 0 =H */H measures the
relative size of the South

Let w andW be respectively the lowest and the highest skdhpum consistent with full
employment in the North for the given technolodiEs The former corresponds to the North
producing good only, and the latter to the North producing gbdashly. Consequently:

w=——-:2 (5)
a
W=1"9h (5)
ah
And identically for the South:
W = 1-a . (6)
a
i =1 js ©)
ah

By inserting inequalitiesy, <a <a, and A <A* into (2)-(6’), we obtain the following
inequalities:

* *
Waut < Wy < Ways W< Wy < W5 WH < Wy < WF (7)

*
Note that the valuesiy,;, W,,, W and w* are fully determined by the model coefficients
(a,,a,,B) and the relative endowmenisand A * .



2.2. Specialisation

In a situation of free trade and full employmentptho countries cannot produce
simultaneously both goods if the highest full enypdent skill premium of the Northw is
smaller that the lowest full employment skill premm of the Southw* . This is because
producing simultaneously both goods means the skitigoremium in both countries, which
is impossible for both of them being at full empimgnt when w<w* (Figure 1).
Consequently:

Lemma 1. At full employment, the North and the South neweuléaneously produce both

goods if:
£>a|(1_ah) (8)
A an(l-ay)

A*_ad-ah)

Proof. W<W = — because of (5) and (6).

an(1-a))
Wy
X X X X X X >
~ * ~
W Waut w W * Waut w ’
interval of skill premia consistemtith interval of skill premia consistent with
full employment in the North full employmierthe South

Figure 1 Both countries do not produce both goods simabasly.

Figure 1 depicts the case in which, whatever the sf the South, both countries never
simultaneously produce both goods.

Lemma 2. The North produces h only & > ¢ and the South good | only #r <&, with:

_ (a-an)A
Cay(l-a)A*—a(l-a,)A

I

9)

_al-a) A -aq@d-a)A
- (o —a)A*

Q

(10)

Proof. The condition for the North to produce gdodnly is W< w, , which yields because
(a—-ap)A
a,(l-a)A*—al-ap)A

of (4)and (5).0>0 = . The condition for the South to produce

all-a))A*-a(1-a)A

oodl onl <w*, i.e. because of (4) and (6r<T =
good! only wy < (4) and (& (a—a)-



Lemma 3. Assume that (8) is fulfilled. Thédh<g <o .

Proof. Appendix 2.

Lemma 4. Assume that (8) is fulfilled. Then:

1) The case g <g corresponds the North producing both goods andSbath good |
only.

2) The caseg < g <0 corresponds the North producing good h only arel$outh good
[ only.

3) The cases >0 corresponds to the North producing good h only #mel South both
goods.

Proof. Lemma 4 directly derives from lemmas 3 and 2.

3. North-South Globalization

3.1. Definition

By selecting an HOS framework, we have alreadyrassufree access to technologies and
free trade at the level of the World. In additiorthis, North-South globalization is defined by
two major characteristics:

1) A growing size of the South compared to the sizethaf North, i.e., an increase in
coefficiento .

2) A large difference between the North and the Saunthterms of (relative) factor
endowments, which entails that both countries npreduce both goods at the same time.
Consequently, inequality (8) holds af& g <&g (Lemma 3).

The growing size of the South aims at portraying fifict that an increasing number of
developing countries and regions have joined aad#t joining the globalized economy. As
shown in Section 5, it can also portray the techgichl catching up of the South. It must be
noted thatw, = w,, when the size of the South is minute comparech& of the North

(o =0) whereasw, yends towardsw:ut when the South becomes huge in relation to the
North (o - «). Consequently, the globalization process corredpdo w, moving from

W, ¢ towardswzut (Figure 1).

The large difference in skill endowments betweea North and the South is well
documentetl In addition, if skill endowments have increased hoth developed and
developing countries over the last thirty yearss thcrease has been greater in the former,
which reinforces the difference in skill endowment.

! See Barro & Lee database (2010) and the UNESCébdséhttp:/stats.uis.unesco.org/unesco




3.2. Thethree phases of globalization

Proposition 1. Globalization comprises three successive phases:

1) The North produces both goods and the South goatyIprovided thatv <o .

2) The North produces good h only and the South gaodyl provided thaUD[g,o“] .
3) The North produces good h only and the South bodtlalg provided thatr > & .

Proof. From Lemma 4. In addition, as the (relative) sasf¢he Southo increases from zero
upwards, the three phases depicted in Propositiciolldw each other throughout the

globalization process.

size of the Soulo

g g
X L
Phasel:Small South Phase 2 : Middle-sized South Phase 3: Large South
North produces both goods North prods@ood h onl North produces good h only
South produces good | only South produces good | only South produces bothgjood

Figure 2: The three phases of globalization.

The three successive phases with their productaiteqms are depicted in Figure 2.The
period corresponding tor < g is characterised by a limited size of the South iamlcalled

Phase 1 of globalization. The situation wher8[g,a| corresponds to a middle-sized South

and it is called Phase 2. Finally, the situatiomeve o >& is characterised by the South
being large in relation to the North and it is edIPhase 3 of globalization.

3.3. Globalization and inequality

Proposition 2. During the globalization process:
1) The North skill premium increases from,,, to W throughout Phase 1 of globalisation,
and remains at the valu@ throughout phases 2 and 3.

2) The South skill premium experiences a downvuamruj)jfromwzut to w* at the start of
globalization and remains at this value throughpbaises 1 and 2, and it continuously

increases and tends towam\gut in Phase 3.
3) The skill premium is always higher in the South

Proof. Appendix 3.

Proposition 3. The purchasing power of northern unskilled workdexreases throughout
Phase 1 and increases throughout phases 2 andj®lodlization.

Proof. Appendix 4.



It is clear that the position of unskilled workénsthe North is doubly hurt during Phase 1
of globalization. As the skill premium decreasebeyt firstly experience an income
impoverishment relative to the skilled (Propositigh They secondly suffer an absolute
impoverishment due to their purchasing power logBesposition 3). Finally, once the North
has reached the high inequalilly, it remains at this level throughout phases 2Z&and

4. Several northern and souther n countries

The analysis is now extended by assuming that thettNorth and the South comprise several
countries that differ in their factor endowmen#s=1L /H, . At the beginning of the
globalization process, these endowments are asssaafédently near inside each group of
countries and sufficiently different between thein t¢ ensure factor price equalisation
amongst northern countries, and (ii) to place alitsern countries outside the diversification
cone, thereby producing godanly. As regards southern countries, we furthg@psse that
when new countries enter the globalized economgsehnewcomers do not modify the
average skill (relative) endowment of the Sodth.

We successively analyse the respective cases efaewrthern and of several southern
countries. In each case, we consider to simplié/dther group as single. The concomitance
of a multiplicity of countries in both the Northdhe South is discussed in Section 6.

4.1. Several northern countries

There asn northern countries that are ranked in decreasimgroof skill endowment:
A <A <..<A,.

At the outset of globalization, the size of the Bois minute and all northern countries

. . . l1-a _ N n

produce both goods with the same skill premiwgy, —T)I, A ‘Z;:le/zj=1Hj . As
the size of the South increases, so does the mordkdl premium. There is thus a moment
when this skill premium is high enough to attaia t#aluew, = (1-a,)A, / a,, from which the
northern country 1 produces gobanly and remain at the skill premium valug. With the
rising size of the South, an increasing numberasthern countries (successively countries 2,
3, 4 ...) pass from a position where they produceth lgmods to a position where they
produce goodh only. With this dynamics, the countries’ skill pte place themselves one
after the other at their highest valuie, which produces a dynamics of divergent inequality
across northern countries. This dynamics comes tena when all northern countries solely
produce the skill-intensive good, i.e. at the sw@frtPhase 2. From then, the inequality
divergence between northern countries stands diigtsest level and each country displays
the skill premium that corresponds to its factod@mment: w; = (1-a,)A; /a,, j=1,...n.

This divergence subsequently remains constant sithc@rthern countries only produce good
h throughout phases 2 and 3. From this discussiercam state the following proposition:



Proposition 4. Assume that the North comprises several counthas differ in their factor
endowmentsl; . Then:

1) During Phase 1 of globalization, an increasingmber of northern countries start to
produce good h only and inequality diverges acrumshern countries.

2) In phases 2 and 3, differences in skill endomtmbetween northern countries results in
different levels of inequality, with the hierarcimyinequality replicating the hierarchy
in factor endowmentd; .

By allowing for several countries in the North withfferent skill endowments, we
generate inequality divergence across northern toesn Now, Phase 1 of globalization
combines an increase in inequality in all advancedntries and a divergence in inequality
across themwhich are two major developments observed iretghties and nineties.

Finally note that, as long as inequality increasesne northern country, this country
knows a decrease in its unskilled workers’ puraimagiower (the demonstration for the case
of a single North provided in Appendix 4 appliesd)eln contrast, the unskilled workers’
purchasing power increases in the countries whegeskill premium remains unchanged.
Consequently, during Phase 1 of globalization,divergence in inequality is accompanied
by a divergence in unskilled workers’ purchasingvppacross northern countries. The higher
the country’s skill endowment, the lower the deseei its purchasing power.

4.2. Several southern countries

Let us now suppose that there a2 1 southern countries with different skill endowments

)IJ ] =1,...s. Southern countries are ranked in increasing owfeskill endowments

(A* > A} >..>A]). We also assume that each southern country is muffig small not to
modify the skill premium of the set of countrieofthern and southern) that produce both
goods when it enters this set. So as to centreapnalysis on southern countries, we finally
suppose a single North.

We now call Phase 3 of globalization the situatiomhich (i) the North produces godd
only and (ii) all southern countries produce bobods.

Southern countries are assumed to have skill enégmtgrsuch that (i) they all produce
good! only at the outset of globalization, and (ii) thelybelong the diversification cone for a

world factor price equalization skill premiuny, that is lower than the southern autarkic

factor price equalization skill premiumv,,,. This last assumption indicates that all the

southern countries will sooner or later producéhlguiods, i.e., that Phase 3 of globalization
does exist.
As long as all southern countries produoaly, the differences in skill endowments make

them differ in their skill premia. Asv; = (1-a; )4 /q; , we havew* > w* >... > W,.

The growing size of the South makes the skill ptemof the North to increase. Consider
southern countrys with the lowest unskilled labour endowmenf. Two cases can be
distinguished:

1) In the first, there is a moment when the norhskill premium becomes high enough to
make countrys produce both goods as the North still produces$ lgaiods. This happens

when the skill premium corresponding soproducing only good, i.e. (1-a)A /a,,
becomes lower than the northern skill premium heefiis skill premium attains the value
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corresponding to the North producihgnly, i.e. (1-a,)A / a,,, which yields the condition:
A an (1_ a, )
countries begin to produce both goods and a moomwnées when the skill premium of the set
of countries that produce both goods is high endoginake the North produce gobdnly.
Finally, Phase 3 starts when the southern counftigelone with the lowest skill endowment)
begins to produce both goods.

2) The southern country (with the highest skill endowment) still produagsod| only
when the northern skill premium becomes sufficiehtbh to make the North produce gdod
only. This happens when the skill premiufn-a, )A; /a, corresponding ts producing only
good | is higher than the northern skill premium when tNerth producesh only
a(l-ay)
an(l-ay)
stage of globalization in which the North produgesdh only and the whole South produces
| only. However, as the skill premium continues igera moment comes when counsry
begins to produce both goods, subsequently followgdcountrys—1, s—-2, ... etc.

Globalisation enters Phase 3 when country 1 dapsoduce both goods.
From the above discussion, we can state the fatigywroposition:

. The size of the South continuing to grow, an iasmeg number of southern

(1-ay)A /a,, which yields the condition:)I—S > . As in Section 3, there is then a

Proposition 5. Suppose that the South comprises1 countries ranked in increasing order
of their skill endowments. Then:

1) During Phase 1 of globalization, the hierarchy kifllgoremia across southern countries
coincides with the hierarchy of the relative endamis of unskilled Iabouﬂ’; .

As _ad-ap)
A an(l-a)
the North and an increasing number of southern toes produce both goods whereas
other southern countries (those with the lowedt skidowments) produce good | only.
In the second stage, the North produces good h anty an increasing number of

southern countries produce both goods until althefm do so. Throughout this second
stage, the southern countries’ skill premia conesrtpwards(1-a;)A /a, .

2) If , then Phase 2 is divided into two successive stdgering the first,

A, a(-ap)

A al-a)
produces good h only and all the southern counforegluce good | only. Subsequently,
the North still produces h only but an increasingnber of southern countries produce
both goods with the southern skill premia conveydgm(1-a,)A, / a; .

4) Phase 3 is characterised by the North producingnly @nd all the southern countries
producing both goods with the same skill premiuat tends towardsv, .

3) If then the two stages of Phase 2 are as followstl¥; the North

Proposition 5 shows that Phase 1 of globalizatisncharacterised by significant
differences in inequality between southern coustréad that these differences tend to
decrease and vanish during Phase 2.
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5. Technological catching-up and transfer

Following the usual HOS hypotheses, we have assuderdical technologies in both the
North and the South. However, even if multinatisnzdn export northern technologies to the
South, differences in infrastructures, difficulti@s the implementation of the imported
technologies, inefficiencies in firms’ organisatiand management etc. cause the total factor
productivity (TFP) to be lower in the South tharthe North. With time, this productivity gap
tends to decrease because of learning-by-doingovements in infrastructures, adoption of
new methods of management etc. This produces piligdydatching-up.

In addition, it is reasonable to assume that thaeth&sn technologies were less skill
intensive in the South than in the North before nm@ss and globalization. This can
particularly derive from factor cost driven techogical change as modelled by Acemoglu
(1998). In this case, the transfer to the Southarthern technologies results in a rise in the
demand for skilled labour that can counteract therehse due to the specialisation of the
South in unskilled intensive goods.

5.1. Productivity catching-up

We assume that the TFPs, i.e. the valdgsi =h,l in the production functions (1), are
smaller in the South than in the North at the dutéglobalization. This can be modelled by

assuming production functiong¢ = AL% H*® in the North andY, = A ( [;)m ( H )l_ai in

the South, withA =7A, 0<n < 1. Consequently, the productivity gap is initialyetsame
in both sectors.

As the production functions are homogeneous of ekedr, assuming that the southern
TFPs are lower than the northern TFPs in the praport is equivalent to assuming that one
southern worker accounts far northern worker whatever her/his skill. Conseqlyerthis
corresponds to multiplying the population of theutBoby 77 inside the HOS model.

We now suppose that the South catches up the Notgrms of TFP. Compared to the
analysis developed in Section 3, this is equivaler(i) reducing the size of the South at the
beginning of the globalization process, and (igederating the rhythm of growth of the South
population since this must now combine the increagbe size of the population itself and
the increase in labour productivity due to the loigg up dynamics. This typically bears two
consequences:

1) The impact of North-South openness and tradehenNorth is lessened in the first
stages of globalization because the size of thehSmwist be cut by the labour productivity
gap. This could explain why North-South trade hasaieed limited until the early nineties,
postponing thereby the influence of the Hecksheirim mechanisms on the demands for
skilled and unskilled workers.

2) The increase in the size of the South (in terfridasth-equivalent labour) goes faster,
which accelerates the rise of the skill premiumyithe globalization process.

5.2. Technological transfer

We now suppose that, in addition to the TFP gapthean technologies are more skill
intensive than traditional southern technologiesis it modelled by assuming production

functions Y = AL“ H*® in the North andY = A(L)a(l—] )1_ai* in the South, with
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A <A anda; >a,i=h,l.We further assume that, in all cases, the fatdiowments are

such that the South only produces goaat the start of North-South openness. We finally
limit our analysis to the first two phases of gllpation, i.e., when the South only produces
good|. This is explained by the fact that, if one cansoembly assume that a number of
unskilled-intensive goods (clothing, textile, leatlyoods, toys, furniture etc.) were produced
using traditional technologies in the South befgoenness, such a situation becomes unlikely
for skill-intensive high-tech goods. As the diffece in technologies between the North and
the South is motivated by the search of a moreastealframework, it is rather logic to
suppose that the technology for skill-intensive dgpas imported from the North after
openness. For unskilled intensive goods in contfashs in the South have the choice
between maintaining the traditional southern tetdoyo or adopting the more skill-intensive
northern technology.

Proposition 6. During the first two phases of globalization, theu®h adopts the northern

technology if:
1

e <{ Adi j (12)

Ad

Proof. Appendix 5.

During the first two phases, the South only produgeod. To explain condition (11), let

us rewrite it %>Z—'(A*)”'*_”'. The right hand side of this inequality depicts the
|
multiplying coefficient in the production cost bflue to the fact that the northern technology

is more skill intensive than the southern techny;l(xg* > a, ), coefficient that is all the higher

as the relative endowment in unskilled labollr is elevated. This is because a higher

entails a higher skill premium, which increasesabst of using the northern technology that
is more skill intensive. The left hand side is tkduction coefficient in cost due to the fact
that the northern technology has a total factodpetivity that is higher than the southern

technology @ > A ). For the northern technology to be adopted, fidkiction in cost must

be higher than the increase in cost due to higkigirgtensity, i.e. condition (11).

Finally, condition (11) shows that southern firmayrdecide not to adopt the northern
technology when the South displays a sufficientghrendowment in unskilled labour, which
is logic since the northern technology is morelskiensive.

Proposition 7. Assume that the South adopts the northern technqldégndition 11 holds).
Then the skill premium increases (decreases) irstheh at the start of Phase 1 if:

l1-a* 1-a
<(>)
a* o
with a* = Bay +(1- B)at, .

(12)

Proof. With the traditional southern technology, the dvef globalization southern skill
premium is W;ut* =A-a*A*/ a* , with a* :,Bar +(1—,8)a:]. The skill premium of the
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South in Phase 1 if this area adopts the northeshnblogy isw* =(1-a,)A*/ a; . Hence:
l-a* > 1-q
a* < al '

x>
Waut*gw"«:»

Proposition 7 indicates that, when technologiesdifferent in the North and the South
before globalization and if the South adopts theth®on technology that is more skill
intensive, then globalization can come with botlido or higher inequality (skill premium) in

the South, depending on Whethem;utk=(1—a*)/1*/a* is higher or lower than
W =(1-a))A* a; .

Finally Propositions 6 and 7 have been exposedssyming one single South. When
considering a multi-country South, these proposgistill hold for each of them. In this case,

A anda; are replaced byy andaj in Condition (11), andr* by a| = Ba; +(1- B)d;,
in condition (12), whergindicates southern countyy

6. Discussion and conclusion

The model main findings are firstly recalled and irthaccuracy to portray observed
developments is underlined. The results from combirthe multiple-country approach and
the model with technological differences, catchipgand transfer are subsequently discussed.
Further extensions are finally tackled.

6.1. Main findings

We have developed a North-South HOS model by asguntinat both areas never
simultaneously produce both goods and that the gizbe South increases over time. We
have subsequently extended the model (i) by asgus@aeral northern and several southern
countries with different skill endowments, and @y introducing technological differences,
productivity catching up and technological transfeetween the North and the South.

The two-country model determines three phases dfafjiation. In the first, inequality
continuously increases in the North and theredsvanward jump in inequality in the South.
Phase 1 also experiences a decrease in the pumghamiver of unskilled workers in the
North. Phase 2 corresponds to constant skill premieth the South and the North and Phase
3 to an increase in inequality in the South. Finallequality is always higher in the South
than in the North.

By assuming several northern countries with diffierskill endowments we have shown
that Phase 1 of globalization is characterised bth lgrowing inequality in all northern
countries and growing divergence in inequality asrthem. One after the other, northern
countries move from a two-good production patterrine production of goot only. The
moments when they operate this move as well askifigoremium they reach replicate their
differences in skill endowment. The countries thatlzetter endowed with skill are the first to
move and they display the lowest inequality. Instheountries, the decrease in unskilled
workers’ purchasing power is also lower and shoged. Note that the loss of purchasing
power can be erased if productivity increases énNbrth.

Assuming several southern countries with diffeigkli endowments, this yields different
skill premia across them throughout the first phafsglobalization. The resulting hierarchy of
inequality reproduces the hierarchy of relative @mehents of unskilled labour. The second
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phase of globalization is characterised by a ¢hston of southern countries between the
decreasing number of those who remain specialiséke sole production df(the less skill-
endowed) and the increasing number of those whduge both goods (the most skill-
endowed). The latter display lower inequality in &hdl, and experience an increase in
inequality in Phase 2. Finally, Phase 3 is charesee@ by all southern countries producing
both goods and having the same increasing skithpne.

From the assumptions of initial TFP gap and techgiod differences between the North
and the South, we have analysed the effects of CE¢hing up and technological transfers.
TFP gap acts as a reduction in the size of the SathTFP catching up as a rise in the
growth rate of this size. This (i) lessens the intp@&¢ the South on the North production and
inequality at the beginning of globalization, ang éccelerates the rise of these impacts
throughout the globalization process. Moreovendfars of more skill-intensive technologies
from the North to the South can reverse the indedrease in inequality in the South. This is
in line with the result from Pissarides (1997) eptcthat our model does not generate an
additional transitory inequality in the South due technological adjustment. Finally,
introducing openness-driven technological catchipgnd transfer into the analysis generates
a large range of possible situations dependingn(ithe South skill endowment, and (ii) on the
technological differences between the North andSiwath.

In contrast with the traditional North-South HOSeagach, the model is consistent with a
number of observed developments:

1. During the first phase of globalization, the tWodoes not only know an increase in
inequality and a decrease in its unskilled workerg’chasing power, but it also witnesses a
divergence in inequality across northern countries.

2. There is no factor price and skill premium eqaion and the South displays a skill
premium which is always higher than that of thetNor

3. The model can generate very different and oppa&telopments in the South.

4. Even when the size (population) of the Southoisomger negligible, its influence can
remain secondary due to the TFP gap. This can exidtaigman’s analysis in the nineties.

6.2. Combining country multiplicity and technological differences

In the theoretical analyses carried out in sectibrasd 5, we have successively investigated
(i) the case of several northern countries witlingle South, (ii) the case of several southern
countries with a single North, and (iii) productywicatching up and technological transfers

within a two-country model. So as to achieve simatalytical results, we have not put

together several northern and southern countriéis t@chnological differences, catching up

and transfers. It is clear that combining theseeresibns generates a multiplicity of very

different situations. We now describe certain aspet such a combination and put forward

(i) the developments that are common to all theesaand can thereby be diagnosed as
invariant results of the analysis, and (ii) the gible coincidence of very diverse profiles

across countries that may provide an explanatiaettain observed facts.

Inequality and specialisation in the North

Both results that inequality increases in the Naltining the first stage of globalization and
that this increase differs in intensity across ¢oes are verified in all cases. In terms of
specialisation in production, northern countriesymone after the other from a configuration
in which they produced both goods to a situationviiich they only produce godd The
least skill-endowed countries are the most inegygdih and the last to move to the production
of the sole good. Finally, unskilled workers suffer purchasing povesses in the North
during the first phase of globalization.
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In addition, as usual in HOS-type models, it cansbrightforwardly shown that the
setting of a minimum wage (or a skill premium lovikan its equilibrium level because of
labour market rigidities) results in unemploymerit tbe unskilled in the countries that
implement such policy. However, contrary to Davi848) and in line with Oslington (2002),
the growing size of the South does not systemétieald overwhelmingly hurt the northern
country that has set a minimum wage and this wags dot preserve other northern countries
from the South’s competition. At any moment of thlebalization process, the northern
countries that only produce gobdare ipso facto insulated from the influence of Swaith. In
contrast, the rising size of the South directlyef§ those northern countries that produce both
goods by increasing inequality, and/or unemploymerihe case of labour market rigidities.
Then, Davis’ results only concern the northern coesthat produce both goods.

Several southern countries with technological ddifees, catching up and transfers

When the South is composed of several countriessavhechnologies differ not only from
these of the North but also between them, thereash for a large range of different profiles
amongst southern countries. Firstly, the leastl-skilowed countries do not adopt the
northern technology because they do not fulfil Good (11). However, with TFP catching
up, they can later turn out to fulfil this condii@nd select the northern technology. When
this technology is adopted, the country experienaesincrease in inequality because
producingl with the northern technology is more skill demawgdihan with the traditional
southern technology. Several different profilesthtes achievable depending on the country’s
position in terms of conditions (11) and (12):

1. When condition (11) is not initially fulfillednequality firstly decreases as the country
specialises itself in the sole production lofOnce TFP catching has made the northern
technology profitable, inequality goes up. If camah (12) is fulfilled (not fulfilled), then
inequality goes beyond (remains beneath) its lbg&re openness and globalization.

2. If condition (11) is fulfilled, the country kn@aeither an increase in inequality, or a
decrease, depending on whether condition (12)lfiléd or not.

3. From the moment when the country begins to predwth goods, inequality begins to
lastingly increase.

Finally, these different profiles typically coexishen the southern countries are initially
sufficiently different in their technologies and/enter the globalized economy at different
moments of time. Reviewing the empirical literatare the subject, Anderson (2005) notes
that cross country empirical estimates find litthepact of openness upon inequality in
developing countries. Our model results in conststgth such finding.

Intermediate countries

Until now, we have assumed that northern and soutt@untries where sufficiently different
so that the North and the South never simultangopsiduce both goods. This broadly
corresponds to the observed specialisation in tefmadable goods and such a hypothesis is
thus justified within a North-South two-country nedbdHowever, a more precise examination
shows that certain southern countries have beguprdduce skill intensive goods in the
nineties (Korea, Taiwaf)whereas certain northern countries were still poaaty unskilled-
intensive goods (Portugal, Spain, the Italian Mgizmo etc.).

We assume now several southern and northern cesintWe still suppose that, at the
outset of globalization, all northern countriesguroe both goods and all southern countries
produce good only. We callintermediate countrieshe countries that produce both goods

2 Given their skill endowments, Korea and Taiwan canlonger be considered as southern countriefdn t
2000s.
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whereas there are northern countries producing dawdy and southern countries producing

| only. Consequently, the list and the number oérimiediate countries vary throughout the
globalization process. The set of intermediate toesstarts to exist as and when the most
skill-endowed northern country begins to producedyb only, and it vanishes once all
southern countries produce both goods. As the ¢fizbe South increases, more and more
northern countries begin to produiceonly and more and more southern countries begin to
produce both goods. The most interesting situatsothat in which the set of intermediate
countries comprises countries from both the Norith hhe South. These countries have a key
importance because they are the only ones thatfeaeted by the growing size of the South.
Indeed, in the countries producing one good orilg, gkill premium is constant and fully
determined by their skill endowments and the gdwy tproduce. In contrast, the countries
producing both goods suffer a continuous increasmequality. This typically shows that,
during a long period of time, certain northern andthern countries know simultaneously an
increase in inequality (those who produce both gbedhereas others experience unchanged
inequality (those who produce one good only) andtage southern countries even
demonstrating decreasing inequality (those whorgheeglobalized economy).

6.3. Further extensions

We discuss three simplifying assumptions of HOStypodels that impact on inequality
profiles and could be removed, namely, constanil sndowments, given existing
technologies and the two-good assumption.

It is clear that, over the last thirty years, thibas been a critical increase in the skill level
of the working population in both developed andealeping countries. However, at least in
the eighties and nineties, this increase has bégmehin the former than in the latter.
Consequently, the assumption of significant diffees in skill endowments between the
North and the South still holds. Nevertheless, gleeeral increase in skill supply should
typically lessen the skill premium and inequalithis has albeit been counteracted by the fact
that technological change has been skill biasedbnthern countries and by the adoption in
developing countries of more skill-intensive northeechnologies (as modelled in Section 5).

An additional characteristic of the developmentsaried over the last thirty years is the
substantial technological change that originatetheanNorth. The spreading of ICTs can be
seen as the advent of a general purpose techntllaghas been to a large extent skill-biased.
The impact of skill biased technological change (SBT@on the demand for skill and
inequality has been particularly significant in tbaited States (Bound and Johnson, 1992;
Berman et al., 1994; Harrigan, 2000, Allen, 20043. the model developed here assumes
given technologies (even when these initially dg#fecross countries), SBTC is thereby
ignored in the North. A simple way to model the aapof SBTC is to assume that the
coefficients a;, i =h,l, have decreased in addition to the growing sizethef South.

However, the ICT story does not equally apply to mdirthern countries. In fact, the
technologically most advanced country(ies) create@w skill intensive goods for the
production of which it (they) have a temporary mpoicstic position. These goods and
technology subsequently spread out to other northeuntries as the most advanced
country(ies) invent newer goods with more skilleinsive technologies. The spreading out of
new goods can also come with a decrease in thdiirgkensity as their production expands.
The technology creator position has typically bew®at bf the United States. To model this
dynamics, two additional modifications should beledito our two-good approach. The first
is to concentrate SBTC in sectothat becomes a high-tech skill-intensive sectoe 3écond

is to assume different technologies with differekill intensities (coefficienta,,) across
northern countries. Such modifications allow maddglithe case of the US that is at variance
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with the approach developed here. In fact, thisr@ggh predicts that inequality amongst
northern country is inversely proportional to thamuetry’s skill endowment. This is in line
with the European experience (southern Europe is I¢élast egalitarian, followed by
continental Europe and Scandinavian countries). iBatiso signifies that the US should
display the lowest inequality (this country has thighest skill endowment), whereas the
contrary is observed. When assuming that the UtBdastechnology creator, this makes its
coefficient a,, to decrease more than in other advanced countreghtening thereby the
demand for skill and inequality in this country. Be robust, such a scenario should obviously
be clearly micro-founded and modelled. It nevedhglmakes it possible to explain the now
well documented evidence that SBTC has been the exgilanation for growing inequality in
the US (Morrison Paul and Siegel, 2001; Haskel@ladghter, 2002; Autor et al, 2003).

Finally, by assuming a two-good model, we have m@eNorth to jump from a two-
good (in Phase 1) to a single good (in Phase 3)iamation, and the South to jump from a
two-good (before openness) to a single good (afpemness), and back to a two-good (in
Phase 3) production framework. Another possiblemsion would consist in assuming a
continuum of goods so as to avoid such jumps arab#mthe changes in both production and
inequality. Hellier and Chusseau (2010) developeadoah-South HOS model of this type
with several northern countries. They showed thatglowing size of the South increases
inequality (or/and unemployment) in the North, timsrease being larger in the unskilled
labour intensive than in the skill intensive coiedr This approach could be extended by
inserting the technological differences and dynana@ssumed before. Such a model would
however be too complex to provide clear analytreslults and its possible outcomes could
only be determined by simulations.

Appendix 1
To simplify, the subscript indicating the countryoisitted.
The total demand fot (Y*) andh (Y?) arepY* =41 and p,Y* =(1-8)I1, with

| =w, L+w,H being the country’s total income. Equalising supp¥’ and Y,’) and
demand on both markets yields:

PY® =B L+w, H) (A1)
.Yy = (@=B)(w L +w,H) (A2)

Because of the production functions, the demandsriskilled labour in each sector at the
firm optimum arel, =, pY®/ w andL, =a,p,Y;/ W, and thereby at the country level:

LY=L +L, =anY*/w+a, p¥/ W (A3)

Inserting (Al) and (A2) into (A3) and equalizingpgly and demand on the markets for
skilled and unskilled labour yieldii:(,é’a'I +(1—,6’)crh)WL‘l(WLL+Wr| H). Hence, the full

employment skill premiunw =w, / w is:
=——A (A4)

with A=L/H anda = Ba, -(1-fF)a, .
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Relation (A4) applies for each country being inaaky as well as at the world level when
both the North and the South are inside the difieasion cone. This determines relations (2)-
(4) in the text.

Appendix 2
It is shown: 1) that (8> g >0, and 2) thatt < = (8).
1) (8) = o >0.
As g = (@~ ay)A anda >ay,, theng >0 « > ald-ay)

ah(l—a)/} *—a(l-ap)A /1 ah(l Q)
Condition (8) 520 > ad=an) .(8)= S ad-ay) becauser, >a = o >

A a(l-a)) /1 an(1-a)
2)g<0 - (8)
Inserting (9) and (10) int@r <& vyields (@ —an)A Lad-a A -al-a)d ,
a,(1-a)A *—a(l—ah)/] (ay—a)A*
which gives after rearranging (see technical no@e):>M, i.e. (8).
A ah(l_a|)

Appendix 3

1) The North During Phase 1, the North produces both goodsthassize of the South
increases, the production loby the South increases more than the world derfand(since
the income generated by the productiot iof the South goes to the purchase of boémdl)
and consequently the sharehah the North production increases, inducing ameaase in the
northern skill premium (a formal demonstration V&iéable upon request). At the outset of
Phase 1, the size of the South is minute and ththero skill premium is thus equal to the

northern autarkic skill premiunw, . At the end of Phase 1, the North produces doodly
and its skill premium is thus equal . In phases 2 and 3, the North still produbesnly
and its skill premium remains at this valie

2) The SouthAt the start of globalization, the South passemfa situation where it produced

both goods in autarky with a skill premiuwgut to the situation in which it producésnly,

which makes its skill premium become < w, . This value is maintained throughout phases

1 and 2 since the South only produces goddring both these phases. In Phase 3, the South
produces both goods with an increasing shateinfits production (since the productionfof

by the North increases less than the world prodaoaind income), which causes a permanent
increase in the southern skill premium. As the sizihe South continues to grow, the relative
size of the North becomes increasingly small arel gbuthern skill premium thus tends

towards its autarkic valuwaut

3) Finally, the skill premium is always higher ihet South than in the North in the three
phases becausg< w* .
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Appendix 4

The purchasing power of a northern unskilled worker; =

1) In Phase 1, the North produces both goog, = and

Al-ay )1_ah ay™

o
B = vale r because of the  Cobb-Douglas technology. Hence,
Al-a) " a”
- B - 4
:(A ' Cj;vl—zﬂm(ﬁ-/?)ah)h " ) , and thus: dq /ow<0. As Phase 1 is

characterised by an increaseninthena decreases.

2) Phase 2: Let us firstly show thaf, / p increases during Phase 2. |As totally produced

by the South and is totally produced by the North, we have becaotdhe demand
1A m 1B

IO|Y* B R B

of the North, then the rati¢*/Y increases, which induces a risepp/ p .

functions: —— . As the size of the South increases more than that

Ay,

l_a'h '

As The North producds only and from the Cobb-Douglas technology, we ha\'*e:

We can thus writeiy = it ——L(ph/ p)? = Aa h(|r41/ R)”. As p,/ p increases
h

p’p?  p A

during Phase 2, henag increases as well.

3) In Phase 3, both goods are produced by the SthétNorth producel only and the skill
premium increases in the South. As the North preduconly, we have (see above):

a{=j‘1‘_ “hip p,)'B As both goods are produced by the South, the @umhiglas

1-a
technology entails:Ph = A= )1 a” (w*)™™™, which shows thatM >0. As
P A@d-ay) hay™ ow

w* increases in Phase 3, thep/ p increases as well ag .

Appendix 5

*

In sectori, the firms in the South adopt the northern teooglplYi* = A( f-;)ai ( H )Hi if the
production cost is lower with this technology thaith the traditional southern technology

kd

* w \GF [ x \La . .
Y, = A ( l-r)a (H ) “" Because of the Cobb-Douglas production functiba, unit cost of

production (and unit price) in sectowhen utilising the traditional southern technoldgy

\ wi (wr ) _ -a LW (AF)TE . .
A 1-a) a, Aa,

cost of productlon in sectéwhen utilising the northern technologyds=w (1% / Aa .

1
W W (Aaj
i Ag

VIIA
VIIA
VII/\

Hence:c = G. - -

Aa Ad
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