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SUMMARY

We show that, at the periphery of the European Union, or in the Central European accession
countries, resources in skilled labour are abundant. This changes significantly the lessons drawn from
the conventional model of international specialisation because of factor endowment.

We build a model of this type (with two countries, two products and three factors of production),
and we study the effects of large resources in skilled labour in the emerging country on the nature of
specialisation, relative prices, wage inequalities, capital flows, the brain drain, and so forth. We show
that trade openness can, in this case, be very detrimental for advanced countries.

(Paper prepared for the International Conference "The new Frontiers of European Union" —
Marrakech, Morocco March 16 and 17, 2005)



INTRODUCTION
1 — Review of the literature

The economic integration between the 15 present countries of the European Union and the
ten accession countries can have many effects:

- according to most studies’, trade openness stimulates growth in emerging countries (here
accession countries) via several mechanisms: an increase in competition allegedly makes
the markets of Central European countries more competitive, increase in productivity,
transfers of technologies via direct investment’ or trade itself, etc. The intensity of the effect
on growth depends on the level of development of emerging countries, of the institutions of
these countries, the capacity of their banks to finance growth, etc.*;

- however, the positive effect of trade openness on well-being in the emerging country is not
totally certain, for various reasons:

- imperfections in the credit market, reducing the possibility for the unskilled to gain access
to education”;

- short-term international specialisation in sectors that, in a rationale of endogenous growth,
do not help increase long-run growth?®;

- fall in the relative wage of skilled labour in the emerging country leading to a lesser
incentive to accumulate human capital (Findlay-Kierzkowski (1983)).

- in the most developed countries, the effect of trade openness on wages and inequalities has
been thoroughly analysed. The normal mechanism (Stolper-Samuelson (1941), Heckscher-
Ohlin) operates via the variation in the relative price of tradable goods (Krugman (1995a and
B); Leamer (1987 and 1996)). It leads to a productive specialisation linked to factor
endowment. As one expects advanced countries to have a lot of skilled labour, and
emerging countries abundant unskilled labour, one must also have in advanced countries, a
rise in the types of production that primarily use skilled labour, a rise in the wage of skilled
labour, a fall in the wage of unskilled labour, and therefore an increase in wage inequalitiesﬁ,
and this poses the problem of the redistribution of gains achieved via trade;

- one needs to bear in mind that another theory explains the widening in inequality: the one
that accounts for it by technical progress skewed in favour of the utilisation of skilled labour’.
However, the changeover to technologies that are unfavourable for unskilled labour can be a
way to react to competition from emerging countries in advanced countries;

- this is because the normal reaction of advanced countries is to step up their Research &
Development to differentiate their output from products manufactured in emerging countries®,
which must normally also increase their R&D expenditure to copy the products made in the
North. Advanced countries therefore use defensive innovation, i.e. change over to biased
techniques that draw on more skilled labour to prevent the incentive provided by the
products made in emerging countries®;
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- it is accordingly difficult, when looking at trends in wage inequalities, to distinguish what
results from trade and what results from technological progress'®; the situation can also be
made more complex if there is wage rigidity in the advanced country, for example in the form
of a minimum wage for low skilled labour. There is then a loss in income in the advanced
country and an increase in capital outflows™;

- the reaction of the supply of labour is also important*?; if the supply of skilled labour grows
rapidly after trade openness is introduced, with inequalities hardly increasing, the bias of
technical progress tilted in favour of the utilisation of skilled labour is increased.

We are interested here in the important following point: whereas the literature considers that
emerging countries have an abundant factor endowment with respect to unskilled labour, in reality
many emerging countries have plentiful skilled labour™.

This important divergence between theory and reality can change the effects of trade
integration on international specialisation, transfers of capital and inequalities, and this is what we
would like to study. We can see that it could imply, for instance, less specialisation in advanced
countries in the types of production using skilled labour, and a rise in income inequalities in emerging
;:ountlrllieS instead of the normal effect of a relative pay rise for the poorest categories of the labour
orce ™.

If emerging countries boast a large endowment in skilled labour, and if this leads to an
increase in capital flows from advanced countries into emerging countries, the brain drain from
emerging countries should be reduced*®.

We are going to:

- start by showing that effectively many emerging countries have substantial resources
in skilled labour;

- then develop a conventional theoretical model with two countries, two goods and three
factors of production (skilled labour, unskilled labour and capital) to find the usual results
concerning the effects of trade openness: specialisation, relative prices, relative wages,
capital flows, brain drain, effects of the minimum wage in the advanced country, reactions of
economic policy in the advanced country; and the role of intermediate types of consumption;

- we then examine how these results are modified if the emerging country boasts
substantial resources in skilled labour.

2 - Education in emerging countries
We must here document:
e the fact that in some emerging countries, the level of schooling is high;

e the fact that this leads to different effects from those usually expected from
international specialisation.

We are going to concentrate on European Union enlargement countries and on
neighbouring countries of the EU, possible candidates for a further widening (North Africa,
Turkey and Balkans).
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Education and labour costs

Table 1 shows the proportion of the labour force having enjoyed higher education (i.e.
attended university). We see a high level of schooling:

e in North African countries;
e in many Central European countries: Poland, Croatia, Bulgaria and Serbia; as is well

known, this is also the case in the Czech Republic, Slovenia and Hungary, but there are
no comparable data.

Table 1
Labour force having graduated from university

As % of total 1994 1998 1999 2000 2001 2002
Tunisia 16
Morocco 10
Turkey 6.7 6
Poland 11 13.4 13.9
Romania 8.4 8.7
Croatia 13.7 11.2 11.3
Bulgaria 22.3 23.9 21.8
Serbia 17.7 17.2
European Union
Ukraine 8.0

Sources: Eurostat, national sources

The level of schooling of the labour force is low, on the other hand, in Turkey, Romania and
Ukraine.

Table 2 shows hourly labour costs in these countries. As is well known, they range between
USD 16 and USD 22 in EU-15 countries; we can see in the countries we are studying wages that
are 5to 20 times lower, even in the countries where the level of schooling is high.

Table 2

Hourly wage in dollars (2000)
Poland 4.13
Czech Republic 3.04
Hungary 3.41
Slovenia 3.74
Slovak Republic 2.76
Bulgaria 1.29
Romania 1.18
Turkey 1.55
Croatia 2.58
Serbia 1.38
Ukraine 0.76
Morocco 0.64
Tunisia 0.71
Algeria 0.97

Sources: World Bank, Eurostat

We therefore do have the configuration, in many of these countries, of a skilled labour force
and low wage costs.

Nominal wage differentials are obviously amplified by differentials in price levels (the prices
of similar goods have not yet converged between the EU-15 and these countries).



To correct this effect, we can look at per capita income in Purchasing Power Parity
dollars (Charts 1A to 1E). For the euro zone as a whole, it stands at USD 28,000. Let us take the
countries where the labour force is skilled; per capita incomes in PPP dollars range from USD 10,000
in Poland, USD 12,000 in the Czech Republic, USD 6,000 in Bulgaria, USD 4,500 in Morocco to USD
6,500 in Tunisia... The gap with EU-15 countries remains considerable.
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Effects on international specialisation

The analyses carried out above show that we expect, for the countries with a high level of

schooling:

e apossible inversed international specialisation, with specialisation in these countries
in the sectors using a lot of skilled labour; and, consequently, a rise, and not a fall, in

wages of skilled labour;

e large transfers of capital to these countries;

e little or no brain drain, since the prospect with the transfers of capital is the equalisation
of wages of skilled labour in these countries with those of skilled labour in EU-15

countries.

What can we see in the facts?

e industrial growth (Charts 2A to 2D) is higher than overall growth (Charts 3A to 3D)
in Hungary, Slovakia, Bulgaria (except in 2001), and Ukraine, but clearly not in Poland,
the Czech Republic, Slovenia, Romania, or Turkey (except in 2002-2003), and not in the
three North African countries, Serbia or Croatia.
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Chart 3A
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Yet, Poland, the North African countries, the Czech Republic, Croatia and Serbia have well
schooled labour forces. The utilisation of this factor endowment should lead to stronger industrial
growth, in countries where, notably, farm employment is still substantial (Table 3). But these countries
also suffer from the disappearance of traditional industries, which use a lot of unskilled labour, and
this also explains the high level of unemployment in all these countries except in Hungary (Charts

4A to 4D).

Table 3
Structure of employment (as %)

Poland

Czech Republic
Hungary
Slovenia
Slovak Republic
Bulgaria
Romania
Turkey

Croatia

Serbia

Ukraine
Morocco
Tunisia

Algeria

Agriculture Industry Services

27 35 38

6 40 54

7 35 58
11 38 51

7 39 54
48 35 17
42 28 30
60 10 30
16 33 51
30 32 38
20 40 40
44 23 33
32 33 35
26 31 43

Source: World Bank
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We can thus see that employment is contracting in manufacturing in countries where the
labour force is skilled and where specialisation should occur in sophisticated industries: Poland,
Slovakia and the Czech Republic (Chart 4E). This confirms the decline of traditional industries in
these countries. Moreover, some services (banks, telecoms, etc.) also use skilled labour.
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e Direct investment (Charts 5A to 5D), relative to GDP in these countries, is noticeably

high in the Czech Republic, Slovakia, Poland, Bulgaria, Croatia, and Serbia (since 2001).

But it is quite low in the North African countries, Turkey, Romania and Ukraine.

With the important exception of North African countries, countries where the labour
force is skilled are the ones that receive a lot of direct investment.

However, in comparison with the level observed in the EU-15 (19% to 20%, Chart 6), the
investment rates in these countries are not high (Charts 7A to 7D), i.e. in Poland, the Czech Republic,

Bulgaria, Romania, Turkey, and Serbia. We can see quite high investment rates in Hungary, Slovenia,
the North African countries, Croatia and Ukraine, but it is very high only in Slovakia. There are few

links between the level of schooling of the labour force and the total investment rate.

A noteworthy point is that in many of these countries (in particular the Czech Republic,

Slovakia, Romania, Turkey, North African countries and Ukraine) the tax burden is low in comparison

with what prevails in the EU-15 (Charts 6 and Charts 8A to 8D). The exceptions are Hungary, Poland,

Slovenia, Bulgaria, Serbia and Croatia, and this has helped attract investments, but has also led to
nearly all these countries (with the exceptions of Bulgaria and Ukraine, Charts 9A to 9D) face

problems in terms of the fiscal deficit.
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EU-15: Total investment and tax burden
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Chart 8B
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e real wages (Charts 10A to 10D) have increased rapidly in the Czech Republic, Poland,
Slovakia, and Hungary, and to a smaller degree in Slovenia, Bulgaria, Croatia, Ukraine
and Morocco; but not in Romania, Turkey, Serbia, Algeria or Tunisia. With the exception
of Ukraine, the countries where the labour force’s skills are poor have not benefited

from rapid pay rises;
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e emigration (Table 4) is high in some countries where the skills of the labour force are
good: Morocco, Bulgaria and Serbia; it is low in other countries where skills are also
satisfactory: Tunisia, Poland and Croatia.



Table 4

Emigration
Annual average emigration (%)
Country 1995 — 2000

Morocco 15
Tunisia 0.8
Turkey 0.8
Bulgaria 4.9
Poland 0.5
Romania 0.5
Ukraine 2.0
Croatia 0

Serbia 1.9

On its own, good schooling of the population fails to avoid emigration in countries that
are “remote” from the EU; this is consistent with the theoretical model: investment flows into
these countries play a crucial role in preventing the brain drain.

Table 5 shows that the proportion of skilled foreign wage earners, with a scientific
specialisation, is high in European companies.

Table 5
Proportion of highly skilled foreign employees
in the payroll of firms employing this type of wage earner (%)

Germany 9.1
France 10.9
United Kingdom 10.9
Netherlands 16.7
EU 11.1
Fields
In which these Engineering sciences  (41.5%)
employees work Mathematics (18.4%)
earners IT (13.8%)
Management (16.9%)

» The empirical analysis we have carried out

e confirms there are (North African countries, many CEEC) emerging countries
neighbouring the EU-15 that have a highly educated labour force and low wages;

e shows that the decline of traditional industries prevents these countries from
enjoying noticeably rapid industrial growth or a particularly high investment rate;

e confirms the magnitude of direct investment into countries with a highly educated
labour force, with the exception of North African countries. The brain drain is
significant in the countries where schooling levels are satisfactory but are still remote from
the EU (Morocco, Bulgaria and Serbia); it is low in the other countries with a highly
educated labour force (Tunisia, Poland and Croatia);

e shows that, in most cases, real wages have hardly risen in the countries where the
labour force’s schooling level is low.

The process of trade openness and industrial specialisation is undoubtedly still too recent for
these countries to benefit from robust industrial growth, because of the disappearance of traditional or
obsolete industries.

Let us now move on to our theoretical model.



1—-The model
We consider:
- two countries (an advanced OECD country and an emerging country)
- two goods (a sophisticated good and a traditional good).
The production technologies of the two goods and consumers’ preferences are the same
in both countries, which differ only in terms of endowment in factors of production: capital, skilled
labour and unskilled labour.

In the advanced OECD country:

- the production function of the sophisticated good is:
(1) Y = AK3LENF3aD

Y is the production of the sophisticated good, K the capital in the sector that produces the
sophisticated good, L; skilled employment, N; unskilled employment in the sophisticated sector.

Production of the sophisticated good requires capital and both forms of labour.
- The production function of the traditional good is:
(2) Z =BN,
Production of traditional good (Z) uses only unskilled labour; N».

- The equilibrium of the labour markets (we suppose there is segmentation between the
skilled labour market and the unskilled labour market), is written:

L=L
(3){
N;j+Ny =N

L and N stand for the supply of skilled labour and of unskilled labour.
- The consumers’ utility function U is written:
(4) U =am(C)+(1-6)m(D)

C is consumption of the sophisticated product, D consumption of the traditional good, & the
relative preference of consumers for the sophisticated product.

In the emerging country, production technologies and consumers’ preferences are the same
as in the advanced country. The economy is therefore described by (a * refers to the emerging

country):
@) v = Ak Flaf g
(production of sophisticated goods)

(2) 2" =BN,
(production of traditional goods)



* *

5 jla=L
(3) * * *

Nl + N2 =N
(equilibrium of the labour market)
@) U = anlc”)+@-o)m(D’)
(consumers’ utility function).

The difference between the two countries results from their endowments in factors of
production.

We suppose in this initial analysis that:
K > K™ (there is more capital in the advanced country)

(3" <L > L (larger resources in skilled labour in the advanced country)
N™ > N (far greater resources in unskilled labour in the emerging country)

Maximising U under the budgetary constraint:
B)C+pD=Y+pz

where p is the relative price of the traditional good, we obtain:

Cc=6(Y+pz)
© {pD = (1—9p)(Y + pz)

- The nominal wage of skilled labour is W, the nominal wage of unskilled labour is S.

In the sector of sophisticated goods, for a given capital K , the maximisation of profit leads
to:

12 = pa+b (1_ a— b)lfafb AK Ay —(@+b)g —(1-a-b)
Q)
N2 =bP(L-a—bfP Ak aw Ps-(-D)

In the sector of traditional goods, we have:

(8) S=pB

This leads, at equilibrium in the two labour markets, to:

Wwath _patb (1_ a— b)l—a—b AK a(pB)—(l—a—b) L
b

_a— 1 1 1 0
9) le%Ll : b:(1—a—b)m(AKa)ﬁo(pB)ﬁLa+b

Ny = N—-N;

The wage S of unskilled labour grows in line with the relative price of the traditional good; the

wage W of skilled labour grows in line with AK? (the capital and technical progress in the
sophisticated sector), and decreases in line with the wage of unskilled labour (because of the negative
effect of a rise in the wage of unskilled labour on demand for skilled labour), and decreases in line with



the supply of skilled labour. Unskilled labour N; used by the sophisticated sector grows in line with

supply L of skilled labour (a rise in L increases the output of sophisticated good) and naturally
decreases in line with the wage (S = pB) of unskilled labour.

The equilibrium in the product markets implies, by writing the equilibrium of the market of
sophisticated products (C = 8(Y + pz)=Y):

(10) Y(1-0)= &z

where:

1 l-a-b ~ —(1-a-b)
Y :(AKaLb atb(1-a—b) ap (PB) arb

1
AKALP ]%b

(10)

Z=B|N —[(1—a—b)

Hence:

(1-a-b)1-6)+ e]a+b

11) pB = AK?’(1-—a—-b
(11) p ( )[ HN

Hence furthermore:

Y = AKELP x o
(1-a-b)*1-0)+0
i N NN - (1-a-by{1-o)N
o T ae " ab)Ta_o)r o
l-a-b
Ak A D) N
W =KL [(1—a—b)_1(1—9)+9J

A rise in 8 (consumers’ preference for the sophisticated product) triggers an increase in
demand for this product, which is balanced by a rise in production of the sophisticated product VY,

made possible by a rise in unskilled employment N, used in the production of the sophisticated good,
hence a decline in the output of the traditional good; also via a rise in the relative price p of the

traditional good, which reduces demand for this product. The rise in Y implies an increase in the wage
W of skilled labour.

An increase in capital K in the sector producing the sophisticated good raises its output Y ;
to rebalance the market of the sophisticated good, there is a parallel rise in the relative price of the
traditional good (and this enables the market to meet (1— 49)Y = 6pZ) without a change in unskilled
employment or in the production of the traditional good. The increase in the output of the sophisticated
good leads to a rise in the wage of skilled labour.

The relative wage of skilled and unskilled labour is V%)B' equal to:

w b 0 N
(13) — = N
pB 1-a-b(1-a-bj1-6)+6 L




It increases in line with the relative supply of unskilled labour and skilled labour ('\%_) and in

line with the consumers’ preference for the sophisticated goods (9)

In the emerging country, since N* > N (more abundant unskilled labour) and L' <L (less
abundant skilled labour), the relative wage of skilled labour is higher than in the advanced country.
2 —Trade openness with perfect wage flexibility but without capital or labour mobility
We suppose here that the advanced country and the emerging country:
- are completely open to trade (of the sophisticated good and of the traditional good);
- without any mobility of factors of production (capital, skilled labour and unskilled labour).
The equilibrium is then written:

L =L
O
L, = L (skilled labour markets)

as) N,+N,=N
15 * * * -
N, + N, = N (unskilled labour markets)

16 Y +Y" =C +C” (equilibrium in the sophisticated product market)
Z+Z" =D+ D" (equilibrium in the traditional product market)

Since there is free trade of both types of good, the relative price p of the traditional good is
common to the two countries (there is a single price for the two goods insofar as they are traded).

Y+Y =0 +pz)+ 49(Y* + pz*)

(16) z+2 =(1- e{ip+zj+(1— 0{%+ z*j

(these two equalities are obviously equivalent).

Hence, to ensure the equilibrium of the two product markets:

(16" (-0)y +Y")=eplz + 2"

this leads to the equivalent of (11) (12) in the case of a single country, or, for the relative price of the
traditional good:

(a+b) _ (o)
e :[(AKaLb T e aib] '(1—a—b)°[(l_‘9)(1_a_b*) 1+9]
olN+N)

for the output and the wage of skilled labour:

1 1 1 \a+b+l . 1~(a+b)
(18) Y = (AKaLb a+b (AKaLb a+b +(AK*a|_*b a+b . ‘9(’\' +N )
(1-a-b)*1-06)+0



and the equivalent for Y"

Ny = (AlKaLb)ﬁ . 9(N+N*)

(19) (AKaLb)m +(AK*aL*b)$ (1-a)1-a-b)t+e

z=B(N-N;)

and, for the wages:

1 a

1 1 —(1-a-b)
o b s
( o[+ N Jl_a‘b
(1-a-by*1-0)+0
W 1—a—b( arl _ﬁ( ab)i ( *a, *b 1)
AB: b AKT fasb L AK2LP Ja+b +|AK 3L P Jatb | o

el )

Wages of unskilled labour are similar in both countries, S =5" = pB.

(20A)

Since K >K',L>L,N" > N, without ambiguity:

1 1
(AKaLb)H+(AK*aL*b atb NN

1 N
(AKaLb)ﬁ

with * the emerging countrys variables
with ” the variables before trade openness

(20B)

hence, by denoting: {

We obtain:

P~ < p < p(relative price of the traditional good)

{Y >Y (production in both countries of the sophisticated good)
Y <Y”

N, > Nl (unskilled labour in the sector producing the sophisticated good)
N, <N,

{Z <Z (production in both countries of the traditional good)
YA

W >W (wage of skilled labour)
W <W”



VV > w (relative wage of skilled labour)
PB” | pB
W7 W
PB "| p'B
These developments are perfectly normal. Trade openness leads to a specialisation linked to
the country’s factor endowment; the production of sophisticated good therefore grows in the advanced
country and declines in the emerging country; while the reverse holds true for the production of the
traditional good. The average of the two countries is less efficient than the emerging country and more
efficient than the advanced country with respect to producing the traditional good; there is accordingly
a rise in the relative price of the traditional good in the emerging country and a decline in the advanced
country. Demand for skilled labour increases in the advanced country, due to the production of the

sophisticated good, and decreases in the emerging country. There is therefore a fall in the relative
wage of skilled labour in the emerging country, while it rises in the advanced country.

3 —Trade openness with capital mobility

In addition to the previous determinants of the equilibrium (equilibria in the product markets
and the labour markets), we introduce here international capital mobility between the advanced
country and the emerging country.

It implies that marginal productivity of capital for the production of the sophisticated good is the

same in both countries, i.e.:
l-a b 1-a-b
(21) ( K*j . (ij Ny
K L N;

Identifying N; and NI thanks to (19), this leads to:

K L

* %

(22)

. proportionality of the two stocks of capital as well as the supply of skilled labour in the two countries
(equality of capital intensity in the sophisticated sectors of the two countries).

If global capital K + K" is given (equal to global savings), and if, before trade openness,
capital intensity was higher in the advanced country, then there is transfer of capital to the emerging
country, thus, in the advanced country, a contraction in the output of the sophisticated good, a decline
in the wage of skilled labour, and a rise in the output of the traditional good.

If (22) is verified, we can also see that there is equalisation of the wage of skilled labour in the

two countries {W :W*si%:K—*}. However, %> K* is initially ambiguous, since K > K™ and
L

* *

L

*

L>L.

4 — Effects on incomes and well-being in the advanced country of trade openness

We concentrate first on well-being in the advanced country, by drawing a distinction between
skilled and unskilled labour.



The utility function is (4), and income is shared between:
- the payroll of skilled labour, WL ;

- the payroll of unskilled labour, pB.N

- company earnings, Y + pZ—(WL+ pBN) since Z = BNy, pZ = pBN, and the profits are
equal toY — (WL + pBNy).

Since trade openness increases the per capita wage of skilled labour W and reduces, in the
advanced country, the relative price of the traditional good, p, and therefore the per capita wage of

unskilled labour, it increases the income of skilled labour (WL), and reduces the income of
1

unskilled labour (pBN), WL+ pB.N; is equal to [AKaLb(pB)’(l’a*b)]ﬂ o(ll_—ab) and thus grows

_a_

in line with trade openness since p declines in the advanced country.

1
Y — (WL + pBN;) is equal to [AKaLb(pB)‘(l‘a‘b)]ﬁ

. profits are increased by trade
l1-a-b

openness.
Well-being lastly, is equal to:
(20 b) U = ¢n(Y + pz )+ &en(6)+ (1-0)in(1-0)- (1-6)en(p)

It is increased by the decline, in the advanced country, in the relative price of the traditional
good, which increases consumption in volume terms of this good.

U varies in line with:

1-a-b 1 -1
(20 ¢) on(pB)+/n[ N +(a+b)l-a—-b) asp (AKaLb a+b (pB)atb

We will see in the Appendix that well-being in the two countries is enhanced by trade
openness.

Trade openness with the emerging country in the advanced country:
- increases the income of skilled labour;
- reduces the income of unskilled labour;
- enhances well-being.
5 —Rigid minimum wage for unskilled labour

We now suppose that, in the advanced country, the wage of unskilled labour is constrained,
and cannot fall after trade openness: S =S = pB, where p is the relative price of the traditional good
in the advanced country before trade openness.

In the emerging country, the wage of unskilled labour is set at the level s" = pB, where p is

the relative price of the traditional good after trade openness. We will suppose, in order to restrict the
number of cases, that when only the emerging country produces the traditional good, the



equilibrium price of the traditional good is lower than p (the equilibrium price in the advanced
country before trade openness).

Consequently, after trade openness:

- the advanced country no longer produces the traditional good;

- the relative equilibrium price of the traditional good comes from (1— 9)(Y +Y*): HpZ*.

If, in the advanced country, the wage of unskilled labour remains blocked at S = pB, then:

= demand for unskilled labour to produce the sophisticated good is:

1 -1
1T = =
(238) Ny=(1-a-bJapQa+PSa+b

by denoting Q = AK2L?;
« and production of the sophisticated good is:

1 1-ab _—(l—a—b)
(23b) Y =Qa+b(1-a—b) 44p S &*D

In the emerging country, the wage of unskilled labour is pB, where p is the relative
equilibrium price of the traditional good. We therefore have:

. IS S
(24) Ni = (1—f—b)a+bQ a+b(p|3) a+b
1-a-b 1-a-b

Y =Q a+b(1-a—b) asb (PB) atb

where Q* = A(K*)a(L*)b.

The equilibrium in the product market without production of the traditional good in the
advanced country (Z = 0) implies (to obtain (1- 9)(Y +Y*): az").

L ! (1-a-b)

s 1-a-D)20Q 2 (3B)” 20y (1-0)1-a-b)*+0)

. 1-a-b ~(1-a-b) 1
= BN —(1-6)1-a-b) arb (PB) arb Q2P

whereas, before trade openness, we had:

1 e
(26 a) (advanced country) (1-a—b) HQE(ﬁB)% ((1— Of1-a-b) ™+ 6): BN

and:

BET —(1-a-b
(26 b) (emerging country) (1-a—b)a+bQ*a+b (pB *)% ((1— O)1-a-b) ™+ 49) =PB*N *



Without ambiguity, p (relative price of the traditional good after trade openness) > p* (price

of the traditional good in the emerging country before trade openness), since the emerging country
now produces to meet demand for goods in both countries.

If:

1
Q* )a+b 1-6 N *
27) l-a-b) =— 6
@) -a {QJ +(l—a—b_1(1—9)+¢9< [Nj

then price p is < p (the price in the advanced country before trade openness), since the resources in
unskilled labour in the emerging country are then very abundant (N* >> N ).

We consider this case. We can obviously see that this situation of rigidity in the wage of
unskilled labour is highly detrimental for the advanced country.

= the relative price of the traditional good is less low than when the wage of unskilled labour is
flexible, and this hurts the advanced country’s terms of trade;

= unemployment appears among unskilled labour (N—Nl), equal to employment in the
traditional sector before trade openness;

« income Y + pZ is substantially reduced, both by the decline in production of sophisticated
goods Y and by the disappearance of the production of traditional goods Z ;

- if there is capital mobility (equalisation of marginal productivity of capital in the
sophisticated sectors in both countries), we obtain:

—(1-a-b)

(28) . = l*(ﬁj o
L

K p

which substitutes for K = L* in the case of wage flexibility, with p > p: there is an increased transfer

*

K L
of capital from the advanced country into the emerging country, since the fact that the wage of
unskilled labour is higher in the advanced country reduces the marginal productivity of capital in said
country.

6 — Well-being in emerging country

« Trends in the emerging country are symmetrical to those seen in the advanced country. The
relative price of the traditional good increases in the emerging country and this increases
well-being (see Appendix). The wage of unskilled labour increases, and the wage of skilled
labour decreases;

(greater capital intensity in

*

« if there is capital mobility, and if, before trade openness % > K

the advanced country), then the rise in K" increases well-being and the wage of skilled
labour. The effect on the relative price of the traditional good, therefore on the wage of

unskilled labour, is ambiguous. If initially K" is very small, there is a rise in the relative price
because income in the emerging country rises significantly;

= if the minimum wage of unskilled labour is rigid in the advanced country, the relative price of
the traditional good is increased and this is favourable for the emerging country (which



produces more of the traditional good, and loses less in terms of the output of the
sophisticated product since it is reduced in the advanced country).

7 — Reaction of the advanced country

Let us consider the case where the advanced country faces a minimum wage for unskilled
labour. How can it react?

- lower the minimum wage and offset this cut by a transfer between skilled and
unskilled labour that does not affect demand for labour;

- favour retraining unskilled labour.

Arise in L (supply of skilled labour) corresponding to a fall in N (supply of unskilled labour) in
the advanced country would have the following effects:

- increase output Y of the sophisticated good (see (23 b)), and increase demand
for unskilled labour (see (23 a)), therefore reduce unemployment;

- but, conversely, increase the relative price p of the traditional good (see (25)), by
increasing income, therefore demand for the traditional good, in the advanced

country. If production Z" of the traditional good is substantial in comparison with

the additional demand ((1—9)%Yd—:‘j thus generated, the first effect
+

outweighs the latter, and well-being in the advanced country is increased.
- Taking advantage of demand for sophisticated goods related to their production

We now introduce a new characteristic of our model that can be favourable for the advanced
country: the fact that the production of sophisticated goods requires intermediate consumption of
sophisticated goods. This can be seen, for example, in the relations between China and Japan:
production of electronics, of automobiles, etc. in China generates demand for components, spare parts,
etc., provided by Japan; it can also be a continuous flow of investments in productivity.

Let us suppose therefore that a fraction A of the production of sophisticated goods is
necessary in the form of intermediate consumption of sophisticated goods. The income distributed in
the advanced country then declines to Y(l—/i) (in the case of the minimum wage we are considering,

Z =0), and in the emerging country it stands at Y*(1—1)+Z*. The equilibrium in the product markets
is then written:

(28) (Y +Y*X1—/1)(1—6): pz"
as demand for traditional goods is reduced by the contraction in income.
This leads, with respect to the determination of the relative price of the traditional good, to:
1 L —(1-a-b)

(1—a—b)ﬁQ*a+b(pB) ash [(1—/1)(1—9)+6j

l-a-b

(29A) l-a-b 1 —(1-a-b)
n (1_ a— b) a+b Q a+b (f)B) a+b ((1;_151_—[)9) " H\J _ HE)BN

Before trade openness, we had, in the advanced country, in this same case:



1 1 (a
(298 (-a-) 290 20(58) 155 L2150 o] - o

In the former case (after openness) we have:

1 1 (1-a-b

d(pB)( .+ ., l-a-b i i (1-o)1-2)
(30A) g N pB+—— t-a-b)""Q"  (pB) “Toap ¢

= —(1—0)d/1(Y* +Y)
In the latter case (before trade openness in the advanced country):

(30B) % ONPB +%(1—a—b)a+b Q™" (pB)- (1"a"b)((1"/1)(1“9) +¢9j = (L-0)dAeY

a+b l-a-b

This shows that if:

Y+v© Y

Y N pB+ (1-a-b)? Y*((l—e)(l—/l)+9j gl NGB + (t-a-b)*, .((1—9)(1—/1)+9j

a+b l-a-b a+ l-a-b

then the increase in 4 (need for intermediate consumption of sophisticated goods) reduces the
relative price of traditional goods to a greater extent after trade openness than before, this reduction
was favourable for the advanced country. (31) is verified if 8 (preference for the sophisticated good) is
not too great, and for all the values of 4 if:

* 2
+(l—a—b)

n Y *
31') PBN|1+— Y >N pB
(81) p [ v ] b >N p

And this is probably true ( pB is low, Y is high).

8 — Emerging country boasting plentiful skilled labour

As we have analysed it above, the model corresponds to the conventional analysis of the
effects of trade openness between an advanced country and an emerging country: the emerging
country has a larger endowment in unskilled labour and specialises in the production of the traditional
good that uses unskilled labour.

But there are emerging countries (Central Europe, India for example) where skilled labour
is abundant. We are therefore going to look now at how the previous results are modified when we

suppose that the endowment in skilled labour (L*) in the emerging country is significant.

We look at the various cases anew.

8 - 1 Trade openness without capital mobility and without minimum wage in the
advanced country

The effects of trade openness are given in equations (17) to (20). The relative price of the
traditional good and the wage of unskilled labour vary in line with:



i 1
a+h

Q™ +Q 2
N+N

Production of sophisticated goods and unskilled employment in the sectors producing
sophisticated goods in the two countries vary in line with the inverses of this ratio.
We still have:
Q" = AK™aL"
Before trade openness, all these variables vary in line with:

1 _—

—_— a+b

Q a+b
N

in the advanced country,

in the emerging country.

1

(32) NQ*M < N*Q%*"

then we obtain the usual results seen above: trade openness reduces the relative price of the
traditional good and the wage of unskilled labour in the advanced country, increases them in the
emerging country, increases production of the sophisticated good and the wage of skilled labour in the
advanced country, reduces them in emerging countries; increases production of the traditional good in
the emerging country and reduces it in the advanced country; well-being is increased in both countries.

The more abundant skilled labour is in the emerging country (the more L* and Q* are

increased), the more these effects are reduced. If L" is so high that the inverse inequality of (32)
holds, then there could actually be specialisation in the emerging country in production of the
sophisticated good.

8 - 2 Trade openness with capital mobility

Capital mobility equalises the marginal productivity of capital between the sectors producing
sophisticated goods. It is equal to (for example, in the emerging country):

1-a-b
b

(33)£=aAai"[LiJa+b oens)
oK (t-a)i-a-b)t+0) L

K

In the emerging country, capital K" is low; if skilled employment L™ is high, there will be a
very large transfer of capital from the advanced country into the emerging country, until the

point is reached where L* = L

K *
This transfer of capital:

- increases overall output of sophisticated good in the two countries;

- increases the relative price of the traditional good and the wage of unskilled labour
(there is a rise in overall income and in demand for the traditional good,;



- reduces the production of sophisticated good and the wage of skilled labour in the
traditional country and increases them in the emerging country;

- has the opposite effect on the output of the traditional good;
- reduces well-being in the advanced country and improves it in the emerging country.

8 - 3 Trade openness with a minimum wage in the advanced country

The equilibrium is given by (23 a) (23 b) (24) and (25). Trade openness in this case does not
change the production of the sophisticated good in the advanced country. It leads to the
disappearance of the production of the traditional good. The fact that skilled labour is so plentiful in the
emerging country, without capital mobility, therefore exerts few effects.

9 — Brain drain

We are going to look at the possibility that skilled workers in the emerging country might
migrate to the advanced country.

Before trade openness, wages of skilled labour are given by (12). We therefore have, before
openness:

a;—(1-b)pn1-a-b
@aa) - LT
W K aL —(1—b) N *1-a-b

After trade openness, wages of skilled labour are given by (20). We therefore have, after trade
openness:

_a  -a

a+b| a+b
(34 b) W* :L
» a ,-a

K a+b| a+b

The relative wage for skilled labour in the advanced country in comparison with the emerging
country is higher after trade openness if:

(35) K a Lb N —(a+b) > K*a L* N *—(a+b)

With the usual hypotheses (K >K",L>L",N< N*) (35) is still verified, and trade openness

increases the risk of a brain drain. This is obvious since, in this usual case, it leads to a rise in the
wage of skilled labour in the advanced country, while reducing it in the emerging country.

(34a) (34b) and (35) show two interesting results:

- if the number of skilled workers is very high in the emerging country, it may well be
that (35) is no longer verified, and therefore the risk of a brain drain is reduced by
trade openness. In this case, as seen above, ((32)), the emerging country would
specialise in the production of the sophisticated good.

- Capital mobility obviously lowers the risk of a brain drain, since it reduces K

(therefore cuts the wage of skilled labour in the advanced country) and increases K"
(and thus increases the wage of skilled labour in the emerging country). The

*

K

*

equalisation of the marginal productivity of capital leads, as seen above, to% =



If there is equalisation of the marginal productivity of capital (34 b) shows that, naturally,

W =W" there is equalisation of the wages of skilled labour in the two countries and
disappearance of the risk of a brain drain.

Summary

We started off with a quite standard model with two countries (an advanced country and an
emerging country) and two goods — one sophisticated requiring capital, skilled labour and unskilled
labour — and a traditional good, which requires exclusively unskilled labour. The advanced country
enjoys an advantage in terms of factor endowment with respect to capital and skilled labour, while the
emerging country enjoys one for unskilled labour.

Trade openness between the two countries then leads, as is well known, to:

- specialisation linked to factor endowment;

- arise in the relative price of the traditional good in the emerging country, and a fall in
said price in the advanced country;

- a decline in the relative wage of skilled labour in the emerging country, and a rise in
this wage in the advanced country;

- if capital is mobile, a transfer of capital to the emerging country;
- arise in well-being in the two countries;
- abrain drain, i.e. the departure of skilled labour from emerging countries.

If moreover, in the advanced country, the wage of unskilled labour cannot fall, then:

- after trade openness, the advanced country no longer produces the traditional good
and there is, in this country, unemployment among unskilled labour;

- the advanced country benefits from a smaller fall in the relative price of the traditional
good, and well-being is reduced in this country,

- there is an increased transfer of capital to the emerging country;

- the emerging country experiences a smaller decline in the relative price of the
traditional good and a sharp rise in its production.

How can the advanced country then react?

- by replacing the minimum wage by transfer payments;
- by retraining unskilled labour.

Possibly, the situation will not be as adverse with respect to the production of sophisticated
goods requiring intermediate consumption of sophisticated goods: trade openness that
increases production of the sophisticated good is then more favourable for the advanced country.

But we have focused our study on the analysis of the effects of trade openness in the case
where the emerging country has abundant labour. We have seen above at the beginning of this
article that this was often the case, and this is a different situation from that usually described when
studying the effects of trade openness.

The effects of trade openness are then changed in the following manner:

- reduction in the extent to which the advanced country is specialised in the production
of the sophisticated good, or even an inversion in the direction of its specialisation;

- substantial transfer of capital from the advanced country into the emerging country,
since the marginal productivity of capital is very high in the emerging country;

- partial and even total reduction in the medium term (after transfer of capital) in the
brain drain.



The fact that emerging countries boast abundant skilled labour thus reduces
substantially the advantages from trade openness for advanced countries: smaller rise in the
production of sophisticated good, capital outflows, and lower emigration of skilled labour from
emerging countries.
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We have:
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For the advanced country:

pB < pB, thus U(pB)—U(pBJ>O

For the emerging country, pB> pB",U (pB)—U[pB*J >0
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