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Abstract

This paper focusses on endagenous comparative advantagesin developing courtries, in particular on
labour redlocation from low-productivity informal sedorsinto high-productivity formal sedors. This
mechanism isimportant for two reasons. First, it contributes to the growth paential of developing
courtries and the asorption capadty for further cgpital acaumulation. Second,labour redl ocaion
will kegp developing econamies pedalized in low-skill ed intensive products in the cming decales
andit will keep the wages of low-skill ed workers low. We analyse this mecdhanism by simulating an
increase in the skill i ntensity of developing countries the wming decales. These simulations are
caried ou with WorldScan, a dynamic AGE model of the world econamy. An increasing skill
intensity in LDCs will stimulate the global suppy of high-skill ed intensive products more than the
supdy of low-skill ed intensive prodcts, bu to a much lesser extent than ore would exped in static
analyses or in absence of informal sedors.



1 The comeback of compar ative advantages'

This paper discusses an endagenous change in endovments that enhances growth in developing
ecnamies. At the same time, however, this change tends to make aurrent spedalization petterns
persistent. This prevents developing econamies from rapidly converging to spedalization petterns
commonly foundin OECD courtries. The key fador that drives this persistenceis the eistence of
low-productivity, informal sedorsin lessdeveloped ecnamies. An increase in the number of high-
skill ed workers will provoke an endogenous flow of low-skill ed workers from these informal sedors
to formal, high-productivity sedors. This endogenous flow courterads the original shift in
comparative alvantages. It may thus keep developing econamies gedalized in low-skill ed intensive
adivities.

This medhanism isimportant for several reasons. First of all, it determines the growth
patential of developing courtries. This patential is much larger than ore would exped if oneignored
the labour reserve in the informal seaors. Consequently, it also determines the capadty of developing
ecnamies to acamulate further capital. Furthermore, the endogenous inflow of low-skill ed workers
keeps the wages of low-skill ed workers relatively low. Programsin developing countries that
promote schoding, FDI and techndogicd catching-up may even make international spedalization
patterns more pronourced. Instead of convergence of comparative alvantages, these programs may
lead to an increase of the global relative supdy of low-skill ed labou intensive products.
This paper fitsin the framework of the so-cdled new trade theory. Traditional Hecksher-Ohlin theory
lost much of its attractiveness when Leontief (1953) convincingly reported that U.S. exports were
less capital-intensive than U.S. imports. This was inconsistent with the predictions of the traditional
endowments-based theory, because the United States was considered to be relatively well-endowed
with capital. Another observation, at odds with the traditional trade theory, is the fact that intra-
industry trade between similar countries forms a large share in the world-trade volume.

Armington (1968 evaded these problems by assuming that products from diff erent courtries
are dways different, even if they originate from countries with identicd endovments. However, ore
of the problemsisthat this approach leads to esentially uncomparable endovments, becaise even if
endovments are the identicd, they cannat be used to make the same products. Moreover, the
Armington approad leads to questionable mnclusions and pdicy advice It implies for instance that
a ourtry can only grow faster than ather courtries at the aost of continuowsly deteriorating terms of
trade. Under the Armington assumption even small courtries can generate terms-of-trade gains by
impaosing export taxes. Furthermore, a productivity increase in ore sedor always benefits foreign
courtries.

The new theory of trade, which originates from pioneeaing articles by Dixit and Stiglitz
(2977 and Krugman (1979, acourts for intra-industry trade. At the same time it avoids the

The paper benefited from comments by Casper van Ewijk and Theo van der Kluncert.
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rigiditi es of Armington’s assumption. For at least four reasons new trade theory leals to a ammebadk
of comparative alvantages.

First of all, if the new theory is applied within a seaoral framework, courtries will tendto
spedalize acording to their comparative advantages. This happens in the same way as in Hedksher-
Ohlin theory, while now intra-industry trade can be explained as well. Contrarily to what would
happen under the Armington assumption, courtries may now completely retred from certain sedors,
if they have a omparative alvantage dsewhere.

Sewnd,the new trade theory leads to conclusions and pdicy advicesthat are doser to the
traditi onal theory of comparative advantages than to the Armington approach. Courtries may grow
faster than ather courntries without incurring terms-of-trade losses. A productivity incressein a
certain sedor may harm those foreign courtries that are net exporters of products from that sedor.
Export tariffs may lead to a complete redl ocaion d seadoral production abroad.

Third, the theory introduces new kinds of endovments, like establi shed market shares or
brand loyalty. These endowvments can be analyzed li ke the traditional endowvments. Spedalizationin
spedfic products may start asa @incidental process bu once spedalization acaurs, it tendsto
endure. The advantage of the new theory above the Armington asaumptionis that spedalization
patterns are nat guaranteed forever. Instead patterns may change over time, e.g. as aresult of changes
in ather comparative alvantages.

Fourth, the new theory of trade is closely linked to new growth theory, which tries to explain
growth pdentials and caching-up. Endovments in an econamy play a aucial rolein the analysis of
growth patterns.?

Although comparative advantages may play arole ajain in the new trade theory, the charader of the
endowvments diff ers from those analysed in the more traditional theory. Instead of natural resources
and climate, the key endovments now are more and more those dfeded by econamic adivity:
physicd capital, education, infrastructure, including networks of digital communication, R&D,
clusters of firmsthat attrad new firms and so on.This hift in emphasis from natural to man-made
endowvments impli es a shift from a static to a dynamic analysis. Comparative advantages may change
over time because of investment behaviour. The main issue now is not the avail ability of
endowvments, bu the cgadty to generate them.

In adynamic analysis an exogenous hock may have asignificantly different impad thanin a
static one. In many cases the endogenous acawmulation d endovments explains virtuous circles. An
initial growth impulse provokes additional investmentsin physicd and human capital, in R&D and
knowledge. Initial spedalization may enforceitself over time through learning by doing, and becaise
of positive externaliti esthat attrad simil ar adivities. These virtuous circles do nd just multiply the
initial growth impulse. They often lead to a shift towards adivities that yield a higher value-added
too.

2Seefor example Romer (1986 and Lucas (1988



Sedion 2 dscusses asimple Hedkscher-Ohlin model that gives ssme intuition kehind endogenouws
endowments and the resulting comparative advantages, relative prices and spedali zation patterns.
Sedion 3introduces our general equili brium model WorldScan. This model makes adistinction
between low- and high-skill ed workers. Both types of labour are imperfed substitutes. The labour
skill split helpsto explain spedalization petterns. Additionaly thereis a distinction between informal
and formal seaorsin WorldScan. In lessdeveloped courtries, espedally in Asia and Sub-Saharan
Africa informal adivities gill provide enployment to large parts of the workforce Sedion 4
describes the results of simulations in which the skill i ntensity in developing courtries increases
during the next decales. Thisincrease will ultimately boast the global supdy of high-skill ed
intensive products more than the supdy of low-skill ed intensive prodicts. However, the suppy of the
high-skill ed intensive produwcts rises in alesspronourced way than it would doin a static analysis or
in the absenceof informal sedors.

2 A model of endogenous endowments

This fdionaimsto ill ustrate some basic intuitions on the mnsequences of endagenous endovments.
We present a simple Hedkscher-Ohlin model with two endowvments, two sedors and two courtries. In
case one of the endowmentsis endagenous, what is then the impad of a change in the other,
exogenous, endovment?

Wefirst consider the cae in which the supdy of the endagenous endowvment positi vely
depends onitsown price This comes close to the main focus of our paper, which isthe endagenous
supdy of low-skill ed labour in formal sedors of developing courtries. The analysis hows that in this
casetheimpad of a change in ancther endovment, e.g. skill ed labour, onrelative prices may be
rather modest. Thisimplies that spedalization patterns may be surprisingly persistent, even in case of
serious hoding effortsin developing courtries.

There ae dso ather ways in which endowvments can be endagenous. We show the case of
endagenous investments in capital goods as an example of how endageneity may have more
surprising results. In that case an increase in an exogenous endovment may even result in arelative
deaease in the global avail ability of that same endowment.

Thefirst courtry has two endovments, X, and X, andtwo sedors, produwcing Y, and Y,,.
Production functions are of the Cobb-Douglas type with constant returnsto scde.

Y=y, Xl'ﬁli XziBZi By+By=1 =12 (1)

The mnsumption function, determining demand for goodi, C,, is derived from a Cobb-Douglas
utility function such that



PG =AW, X+ w, X] Ak, =1 i=12 )

The second courtry, denoted by an *, hasidenticd production and consumption functions, but differs

with resped to the suppy of endovments. Assume that

- inpu intensiti es are determined by cost minimization

- al inpu and product markets are in equili brium

- both products are traded without transportation costs, so that the law of one pricehalds, i.e.
arbitrage makes prices equal in bah courtries.

- inpu prices are denoted by w; and ouput prices by p,. Product 1 is chosen as the numeraire,
e p, =1

- both courtries are not completely spedalized, such that bath courtries produce both goodks.
Thisimpliesthat the relative avail ability of endovments does nat diff er too much between
the courtries o that the foll owing condtions hald:?

X)) X X+ X)) X, A A
&<(p(x2+ 2*) 1’(p(2+ 2*) 1*<ﬁ (p:X1B11:X2B12 3)
Baz (X +X)) X, (X +X)) X, By 1 By 2 B

The euili brium prices for the inpus and good 2are then
X, + X"\ 2
Wy =7 @ 2—2* (4)
X+ X
X %)
W, =7, | ¢ = . ©)
X+ X
Y (B217B1)
'Y +
p,=— | %% Xz* (6)
Y, Xl + Xl

If the endowments were exogenous, the interpretation d these results would be
straightforward. Prices depend onrelative endovments on aglobal scde. Not surprisingly, inpu
prices areinversely related to the volume of the mrrespondng endovments in the global econamy. If
Y, or Y, makesrelatively intense use of input X, or X, , i.e. B,y < By, then p, isnegatively related
to(X, + X, )/(X, +X;). Anincrease in the relative global suppy of an endowment makes those

3SeeTimmer (1987 for the derivation d theseinequality constraints and for ageneral discusson o spedalisation
and dversificaion in a multi-endovment and multi-sector environment.
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products cheeper that intensively use this endovment.

If one courtry increases the volume of its sscndendovment, then in bah courtriesinpu
prices of endowvment 1 will i ncrease and the relative price of good 2will dedineif that good makes
relatively intense use of endovment 2. The trade pattern will also change. The @urtry that increased
its aupdy of endowvment 2 will shift towards the production d the goodthat intensively uses
endovment 2.

What happens if we make endowvment 2 in the second courtry afunction o itsown priceinred
terms? Asaume that

W, o
X, = [ 2 ] Ak, = 1 @)

In this case X, becomes a pasitively sloped function & X .

X" dx,” nu” . N
- - = - with M - n:a[(l—Xz)Blﬁszzﬂ] (8)
X2 dxl 1 + n u 2 X + X

If the suppy of Xz* becomes more sensitive to its own price, i.e. if o increases, then Xz* becomes
also more sensitive to changesin X, . Extreme flexibility in the supply of X, (a - =) would imply
that the ratio between X, and X, never changes. Every additional unit of supdy of X, would
evoke apropartional increase in the suppy of XZ*.

If we take the influence onthe suppy of X2* into acourt, we get the following impad of a dhangein
X, onthe eguili brium price

X, +X7; dp, :(Bll - By
P, dX*l 1+ n “*2

>0 9)

Think of X, and X, as ill ed and urskill ed labour in the formal sectors of a developing region,
respedively. Anincrease in the number of skill ed workers makes the unskill ed-intensive products
more expensive. However, thisincrease becomes smaller if o increases. Schoding initialy leads to
anincrease in urskill ed wages, bu this evokes an increase in the suppy of unskill ed workers, which
reduces the unskill ed wages again. The impad also depends on the share of the country in the global
supdy of unskill ed labour. If the shareislarge, asisthe cae for the gygregate of developing
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eoonamies, theimpaad of schoding onrelative priceswill be small.
For another example of endogenous endowvments let uslook at cgpital acaumulation: investmentsin
physicd capital, R&D or schoding. Asaume endovment 1 is capital and endowvment 2 is

endogenous labour. First we assume that both courtries have asimil ar acaumulation equation, where
o isthe investment ratio, equal to the fixed savingsratio.

X, = (1-8) X,(-1) + o [w, X, + W, X] (10)

Inpu pricesin the long run are determined as

5 _ ¢
W, = —
' s l+9 (19
1/B 1 + B1a/ B
W, =y [ % o (PJ 12

Note that W, , the return oncapital, does not depend onthe techndogy level v, . Techndogica
progressincreases the price of the fixed endovment, but it leaves the price of the reproducible
endovment unaffeded. In such an econamy techndogicd progresswill be refleded by agrowing
amourt of physicd capital, R&D or schoding per worker.

Both countries end upwith the same relative endovments.

X, X 1 L1 By
1:—1=(71% “"] (13

X2 XZ* (pﬁll

Changesin the exogenous endowvments do nd affed the global relative suppy of endovmentsin this
case. A shock in X, will ultimately lead to an equal changein X, . Thismeansthat anincreasein X,
will merely lead to anincrease in al volumesin the eonamy of courtry 1.

If savings behaviour differs between courtries, the solution keames much more complex so
that it canna be expressed in convenient formulas anymore. In that case anincreasein X, may even
lower the relative suppy of the sescondendovment onaglobal level. The intuition kehind this result
isthe following. Assume that the first courtry has a high savings rate. Its production will then be
relatively X, -intensive. The main consequenceof arisein X, isthat al endovmentsin the first
courtry grow. In ather words, the first courtry becomes alarger part of the world ecnamy. This
implies that the global relative suppy of the first endowvment increases, although the initial impulse
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wasanincreasein X,.

General equili brium processes make the story more complicaed, because the first courtry
will aso suffer aterms-of-trade loss which lowersits relative importancein the world econamy.
Nevertheless the unexpeded result described above is possble. But even if the eventual consequence
isnat perverse and the endageneity of endowvments just miti gates the dfea of changesin exogenous
endowvments, it iscrucial to take the endageneity into acourt, because it may explain why relative
pasitions in the world econamy are so persistent.

3 WorldScan: a global applied general equilibrium model

In this dionwe describe the general equili brium model WorldScan in broad terms. We shall focus
onthe skill decompasition and onthe dassficaion d econamic adivitiesin lessdeveloped regions.
We shall also dscuss ®me main charaderistics of a scenario that will be used in the next sedion.
Readers who are interested in more detail s are referred to the Appendix of this paper and CPB
(1999.

WorldScan has been devel oped to analyse long-term developmentsin the global econamy. It
is based onthe neoclasscd theories of growth and international trade. Standard neoclasdcd theory
of growth uses threefadorsto explain production: physicd cepital, labour, and techndogy.
WorldScan augments the simple version d this model in threeways. First, our model all ows
techndogy levelsto dffer aaosscourtries. It also incorporates the ideathat developing courtries can
cach up by adopting foreign state-of-the-art techndogies. Second, WorldScan dscerns two types of
labour inpus: high-skill ed and alow-skill ed labour. A courntry’s endowvment of high-skill ed labour
may grow through schoding. Thiswill boost a @wurtry’ s growth rate. Third, in developing courtries
part of the labour forceis employed in the informal, or ‘low-productivity’ sedors. All workersin
these sedors are assumed to be low-skill ed. They have no accessto capital services andtechndogy.
Wagesin theinformal sedor are substantially lower than those in the formal ones. The dlocaion d
low-skill ed workers between the formal and the informal sedorsis driven by the wage difference A
courtry may pursue apdlicy that direds alarger part of its low-skill ed |labour forcetowards the
formal sedor. Thiswill bocst econamic growth.

To acourt for transition dynamics, international trade is modelled in a spedal manner. Most
AGE models apply the so-cdl ed Armington approach. The disadvantages of this assumption d are
discussed in Sedion 1.To overcome these problems we modify the static Armington uility function
into adynamic one, describing temporary brand loyalty. We assume that preferences with resped to
the aurrent product mix depend onredi zed market sharesin previous periods. Courtries can gain
market share by temporarily off ering their products at lower prices than their competitors. Once a
market share is conguered, krand loyalty to the new product is establi shed gradually, and prices can
return to the level of competitors' prices.



Box 1 WorldScan, a global general equilibrium model

At the heat of WorldScan are the neoclasscd theories of eanamic growth and international trade. The
core of the model is extended to add more redi sm to scenarios. In ddang so, we d@m at bridging the gap
between acalemic and pdicy discussons. The extensions include:

- an Armington trade spedfication, explaining two-way trade and all owing market power to
determine trade patterns in the medium run. At the same time we let Hedkscher-Ohlin
medhanisms prevail in the long run;

- consumption petterns depending upon r cgpitaincome, and developing towards a universal
pattern;

- aLewis-type low-productivity sedor in developing regions, from which the high-prodictivity
eonamy can draw labour, enabling high growth for along period.

The model distinguishes the following regions, sedors and groductive fadors

Regions Sectors Productive factors
United States Agriculture Primary inputs
Western Europe Raw Materias Low-skill ed labour
Japan Capital Goods High-skill ed labowr
Padfic OECD Consumer Goods Capita

Eastern Europe Intermediate goods (fixed factor)

Former Soviet Union
Midde East and North
Africa

Sub-Saharan Africa

Services
Trade and Transport

Intermediate inputs

al sedors

Latin America
China

South-East Asia
South Asia& Rest

The High Growth scenario: main characteristics and trends
The simulations that we will present in sedion 4take placewithin the so-cdled High Growth
scenario. We will discussthe main charaderistics of this senario here briefly.

The High Growth scenario (OECD, 1997 aims to explore the li nkages between OECD and
nornOECD emnamiesin the nea and dstant future. The scenario depicts arather optimistic picture
of the yearsto come, espedally for developing countries. The main ideais that increasing growth of
developing courtries will | ead to intensified li nkages between OECD and norOECD courtries.

Developing courtries pursue market-oriented pdiciesin order to attain and sustain high
growth rates. Courtries that do nd creae favourable aondtions for market-based development, are
likely to fail. For example, developing econamies shoud open uptheir markets to attrad both foreign
goods and investment. In this enario, trade liberali sationis not restricted to trade blocs, but occurs
onaglobal level. OECD courtries will open uptheir agricultural markets. Thiswill be beneficial to
developing courtriesin particular.

In the High Growth scenario many poar courtries will catch upwith rich courtries, athough
not completely. International spedali sation becomes more and more pronourced duing the scenario
period. Thisis dueto the liberali sation d the goods and services markets and to lower transport
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costs. Besides, espedaly in developing countries fador endowvments are projeded to change
significantly.

ill composition

The distinction between low- and high-skill ed labouw in WorldScan isrelevant for the analysis of
baoth the labour market and the processof ecnamic growth. Moreover, it enables a better
understanding of spedalization petterns. OECD regions will spedalize in the production d goods
that use high-skill ed labou relatively intensively. Regions where low-skill ed labouwr isrelatively
abundant will spedalizein low-skill ed intensive goods.

Theregiona classficaion d high- and low-skill ed workersin WorldScan is based onstocks
of human capital . Barro and Lee (1993, 199% have mnstructed data on schoding levels of such
stocks in about one hunded courtries. They use aperpetual inventory method. The levels relevant to
usare ‘nore, ‘primary’, ‘secondary’, and ‘higher’ educdion. For the latter three afurther distiction
is made between attainment and compl etion. Changes in schoding depend onmortality and inflow
rates. Theinflow is determined as the size of the yourng age awhart times the eroll ment rates for
spedfic schoding levels. The human capital stocks constructed by Barro and Lee goply to the aye
ranges 15-64 and 2564. Their data cover the period between 1960and 1990 Based onthese human
capital stocks Ahuja and Filmer (1995 construct projedions that run urtil 2020.Their database
concernsthe total popuation d 6 yeas and dder. Their projedions do nd include OECD courtries.

We have used these data to oltain alabour skill split for WorldScan. Workers who have &
least completed secondary education are dassfied high-skill ed. Appendix A2 describes more detail s
of the methodthat we have used to implement this classfication.

Figure3.1 Shar e of high-skilled labour in total labour supply from 1995 to 2020

0.6

0.5 — - mm

0.4+

oY T R R

0.4 . mmmmmm QECD. ... .

“A division d labou skill sinto high- and low-skill ed can be based onthe professonal status of employees or on
their schoding levels. We have dhosen for the second criteria. Reasons are discussed in CPB (1999.
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Source: Own cdculations based on Ahuja and Filmer (1995, and Barro and Lee(1996).

Figure 3.1 shows the supgy of high-skill ed labour. It will i ncrease until 2020in the non
OECD regions. Thisis mainly due to relatively well-educaed yourng generations that replaceless
skill ed dder ones. Even if enroll ment levels remain constant from now on, the skill | evel of the total
labour forcewill continueto rise until 2020and theredter.

It may take along time before developing courtries read OECD enrolment levels.
Nowadays many of them do nd even suppy basic educaionto their popuations (see World Bank,
1995. Nevertheless many nonOECD courtries are getting closer, slowly but surely. Appendix 2
presents also the projedions for all WorldScan regions.

Aswe mentioned before, the projeded increase in high-skill ed labour is based onthe work of Ahuja
and Filmer (1995. The analysis of projeded enroll ment rates by Unesco (1993 and CSB (1999
confirms thistrend, athough it shows alarge variety of trends for the individual courtries. We selea
the enrollment ratios for seaondary schoding from some devel oping countries and construct the share
of the popuation between 18and 65that has attained secondary schoding at least. Table 3.1 presents
the results.

Table3.1 Shar e of population (18 years and older) that attained secondary schooling

Braal China  Inda  Korea Nigeria
1995 0.53 0.42 0.30 0.63 0.30
2020 enrollments fixed after 1995  0.70 0.43 0.43 0.84 0.32
2020 enrollments fixed after 2015 0,70 0.49 043 0.88 031
Source: Unesco (1993, except for Chinawhich uses CSB (1999, United Nations (1995 and own cdculations

The seaondrow in Table 3.1 shows that the share that attained secondary educaionwill rise
substantially in India, Brazil and Koreg even if the exrolment rates are kept constant after 2020.This
impliesthat the large increase in schoding can be completely attributed to demographic dynamicsin
thisrow. Inrow 3 only asmall part of increasing attainment can be &tributed to rising enroll ments
rates (the diff erence between row 3 and 2). In Koreathe expeded rise in enrolment ratesis the most
pronourced.

China and Nigeria ae exceptions to this general trend. New statistics on China (CSSB, 1999
show an expeded rise in enrolment levels. However, China still faces the ansequences of the
cultural revolution. During the late seventies and the ealy eighties Chinese enrolmentsin seandary
education dummeted. They readed alevel of 29% in 1984.Sincethat yea enrolment rates have
steadily risen again. However, it will take along time before the dfeds of the dedinein the ealy
eighties dies out. If enrolments remain at the aurrent level of 50% the educaional attainment of the
labour forcewill rise slowly from 42% in 1995to 43% in 2020.However, CSB (1999 expedsa
further rise in enrolment rates by nealy 10 percentage points during the next decale. Thiswill | ead
to an educaional attainment percentage of nealy 50% in 2020.Future educational attainmentsin
Nigeriado nd look promising. By the beginning of the eghties enrolment rates had climbed upto
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around 4@%6. However, by 1990they had fallen to 3246 again. Unesco (1993 expeds a dlight
deterioration. Even if they remain what they are now there is noreason for much ogtimism.

The informal Sector

The distinctionin WorldScan between a high- and low-productivity sedor dates bad to Lewis
(1954). He makes adistinction between atraditi onal subsistence sedor and a modern capitali st
sedor. In his model the margina productivity of workers in the traditional sedor is (close to) zero.
They work the land a provide simple services in cities. These workers do nd have accesto capital
and modern techndogies. In the modern seaor techndogy, capital and labour are cmbined
efficiently. The seaor grows through the aceamulation o cgpital andtechnica progress This causes
arising demand for labou from the traditional sedors. WorldScan draws a simil ar distinction.
Workersin developing courtries are engaged in either formal or informal adivities. Labour
productivity in formal sedorsis high, whileit islow ininformal seadors. The formal sedors use
intermediate goods, high- and low-skill ed labour, capital and techndogy for production. The informal
sedors require only low-skill ed labour.

Instead of Lewis asumption o a completely elastic labour supdy that originates from the informal
seaors,” we ame that labour all ocation between the low-and Hgh-productivity sedors depends on
the wage diff erence. Peng, Zucker and Darby (1997 for example find that employment in Chinese
rural industries is negatively correlated with the land-labour ratio. We interpret this as an indication
that the productivity diff erence between agriculture and manufaduring aff eds the dl ocaion o
workers aaossthe sedors.

WorldScan thus assumes a finite wage dasticity of labour supgy. It postulates the foll owing
wage-setting function, which links the wage diff erence between low- and high-productivity sedors to
employment in the low-productivity sedor:

w1 \27Y) W
1
|:1—(W) .y >0, if W<C§ (173)
w C W
Ow O
| =0 it 0—=>c[ (17b)
Cw 0l

SThe informal sedtor has bath advantages and disadvantages. An advantage may be the proximity of one’s native
community or seaurity against starvation. A clea disadvantage is the lower reward for labour.
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Herel isthe share of theinformal sedor in total low-skill ed labour supdy. w isthe wagein the
informal sedtors,® and w isthe wage for low-skill ed workersin the formal sedors The former is
determined as a weighted average of producer pricesin agriculture andin services. The weights are
the shares of the informal employment in these sedors. (W /W ) isthe wage ratio between the formal
andthe informal seaors and C denates the maximum of thisratio. If the wage ratio readies C, all
workers will be enployed in the formal seaors. So, | becomes zero. From this moment on the labour
market will clea in such away that total labour supfdy equals total demand in the formal sedors.

Clealy, this formulation ignores the micro-econamics of redl ocaion, migration and wage
formation. It is not asked why productivity diff erences arise, such dff erences are simply assumed.
Productivity in bah sedors develops at a diff erent rate. Thisincreases the wage diff erence which in
turn indwces alabour redlocaion ketween the sedors. The extent to which wage diff erences cause
flows from low- to high-productivity seaors depends onthe wage dasticity of labour supgy y.

The schoding variant to be discussed in the next sedionwill i mpase an exogenousincrease
in the share of high-skill ed workers in the labour force.” These alditional workerswill all find
employment in the high-productivity sedors. Thiswill have apositive dfed ontheratio between
low- and high-skill ed wages. In turn thiswill | ead to an increase in the share of low-skill ed workers
employed in the formal sedors, acording to the mecdhanism described in equation (17).

The ladk of avail able data sources makes assessang the size of informal |ow-productivity
employment difficult. Charmes (1990 uses the number of nonwage workers as arough, maao-
eoconamic proxy. Thisapproad isin line with the view that informal adivities can be cmnsidered an
adequate resporse to inadequate e@namic ingtitutions (see anong others ILO, 1992. The number of
nonwage workersis agoodindicaor of the level of econamic development. A developing courtry in
which incomes per capita ae low, islikely to have many nonwage workers and considerable
employment in agriculture.?

To charaderise the traditional sedors and their impad on the performance of developing
courtries we neal to make asumptions abou the wage diff erence ( W/w ). Unfortunately we do nd
have reliable estimates either. We have to rely on casual observations and onsensitivity analysis. The
ratio(v_v/w) is st equal to 4in 1995.We asume that in the same yea the share of the low-skill ed
workers in the traditional sedorswas equal to 0.75.The dasticity of labou supgy, 7, is st a 0.8.
From these assumptions we cdibrate the parameter C (the maximum wage ratio before dl workers
are employed in the formal sedors) in equation (17 a) at 12.5.The development of relative wages

8Strictly spesking onemay arguethat workersininformal secorsdo nd eanwages. Nonethelesswewill often refer
to their incomes as wages.

At the same time the size of the total labour forcewill be kept the same.

®Hof et al. (1999 find a dose crrelation between various development indicators. This suggests that the use
different indicators does not leal to drasticdly diff erent answers.
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over timeis chosen such that equation (17 .4) leadsto a flow of workersto the formal sedorsthat is
roughly in line with historicd patterns, seeTable 3.2.

Table3.2 Employment in agriculture
% of total employment
1960 1990 average annuel
change
China 832 722 -04
India 754 64.0 -04
Indonesia 748 552 -0.7
Brasil 552 233 -11
Rusda 304 137 -0.6
Korea 61.3 181 -14
Slovenia 63.8 5.7 -1.9
Japan 331 7.3 -0.9
Western Europe 16.7 4.7 -0.4
United States 6.6 2.8 0.1

Source: ILO (1996

Even data dou the number of nonwage workers, are not readily avail able, let alone for more than
yea. Therefore we shall consider the dhangesin agricultural employment over time instead. Table
3.2 pesents the share of agriculture in total employment in 1960andin 1990for various regions. The
table shows that some @urtries have experienced a awnsiderable fall i n agricultural employment
during that period. Typicdly, the murtriesthat have gone through a processof rapid structural
change, have dso started caching-up with the rich courtries. However, changes in the sedoral
structure have dso been quite pronourced in Brazil, where growth has been modest. Table 3.2 aso
shows that changesin some @urtries have just begun.In China, India and Indoresia the share of
agricultural employment is gill above 50% and even Brasil and Russa have alarge share of
agriculture, compared to western standards.

Figure 3.2 showsthe relation between the share of nonwage workers and per cepita GDP
relative to the United States.

Figure3.2 Relative GDP per capita and the share of non-wage workersin the labour force
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Lejour and Tang (1999 show that the share of nonwage workers fall s by average nealy 1
percentage point when per capita GDP increases by 5 percent.

The flow of workers from informal to formal sedorsis not the samein every region. It
depends onthe projeded growth of GDP per cepita. For example, in the High Growth scenario
China s per cgpita growth rateis 7.5%. This means that per cgpitaincome will be 6 timesas highin
2020.Abou 1 percentage paint of the total Chinese labour forcewill under such circumstances shift
from the informal to the formal sedors every yea. Thisamounsto 28 grcentage points during 25
yeas. In aher regions WorldScan predicts a slower the paceof redl ocaion. The shift in the rest of
Asia anourtsto 20 percentage points on average.

The historicd data shown in Table 3.2 make these projeded shifts sem adequate. Table 3.3
gives the resulting charaderistics of the low-productivity sedorsin the base yea 1995.Not
surprisingly, in Asia and Africainformal employment is relatively high whereas in Latin Americait
has fallen to lower levels.® In the | atter region, arelative smaller share of the informal workersis
employed in agriculture.

“The size of the traditional sedtors can be measured in value-added o in terms of employment. These measures
sometimes produce adiff erent impresgon. For example, the informal sedorsin China and India seem similar in
terms of employment, bu they look different in terms of value alded. The reason is that in China low-skill ed
workersarerelatively scarce, which makestheir wagesrelatively high. Therel ativewage of informal sector workers
in Chinais therefore dso higher. This leals to a higher share of value-added produced in the Chinese informal
sedor.
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Table3.3 L ow-productivity sectorsin developing countries

value alded, employment and GDP per capitain 1995
Latin Midde Sub-Saharan China South-East  South-Asia&

America East Africa Asia Rest
informal sector 13 0.9 6.5 247 35 14.6
(as % of total value added)
informal employment 249 235 59.7 63.6 371 616
(as % of labour supgy)
informal agrarian employment 394 50.6 68.8 85.6 551 80.1
(% of total informa employment)
GDP per caita ($1000 34 24 0.5 0.7 29 0.5

Source: own cdculations, based on McDougall et a. (1998, World Bank (1995 and ILO (1998

4, Simulation results

To ill ustrate the main ideas discussed in this paper we run threesimulations with WorldScan. The
main pupose of these simulationsis to show the patential effeds of ashock in ore of the
endovments in the world econamy. We analyse the impad of arisein the skill i ntensity in the
scenario which was discussed in the previous dion. We ae espeaally interested in how the
endagenous flow of workers from low productivity sedorsinto formal sedorsisinfluenced. This
flow istheresult of two effeds. First, even if the share of informal sedor workersin the low-skill ed
labour forceremains constant, it will dedine a a share of total labour supfy, becaise the low-skill ed
labour forcewill shrink relative to the high-skill ed labour force a& aresult of schoding. If lesspeople
are low-skill ed, there will be lesspeople trapped in the informal, low-productivity sedors. In other
words, educdion transforms also low-skill ed workersin the informal sedors (or young workers that
were predestined to work in the informal sedors) into high-skill ed workers. Seaond, there will be an
additional endagenous flow of workers from informal into formal sedors as aresporse to increased
wage diff erentials.

To analyse the shrinking informal seaors, we first construct a baseline with a cnstant skill -
intensity and then runtwo simulations. In the first smulation, the * Schoding Variant’, we introduce
therisein skill | evels that was discussd in the previous sdion, bu the informal sedor remains a
fixed share of the low-skill ed labour force In the secondsimulation we add the wage-induced flow to
the schoding impulse. Thus, the diff erence between the secondand the first smulation is the impad
of endogenous, wage-induced labour suppy to the formal sedors.

The results we present refer to the year 2020.Table 4.1 presents the size of the informal
sedor and the amployment levels of high- and low-skill ed workers in the baseli ne withou schoding
for some aygregated regions. In this baselineit is assumed that the number of high-skill ed workers as
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a percentage of total labour suppy is constant over time and therefore equal to that percentage in the
base yea 19951°

Table4.1 Number of workersin formal and informal sectorsin 2020
in the baseline without schooling; millions of persons
(between brackets as percentage of total formal employment)

informal formal formal

low-skill ed low-skill ed high-skill ed
OECD 27 (7)* 183 (48) 201 (52)
Rest of the World 436 (54) 558 (70) 243 (30)
Asia 844 (67) 841 (66) 426 (34)
World 1306 (53) 1582 (65) 870 (35)

Source: WorldScan simulations
! Note that this number reflects the number of unemployed in the OECD. We assume that the rate of unemployment is
exogenous, because we want to concentrate on the labour shift in the non-OECD regions.

In the OECD 50% of the labou forceis high-skill ed. Since mainly low-skill ed workers are
unemployed, high-skill ed workers are dlightly in the majority in total employment. In developing
regions abou 30 percent of formal employment and abou 20 percent of the total labour forceis high-
skill ed.

First, we show the dfeds of schoding withou wage-induced labour redl ocation. So, we
introduce an increase in the share of high-skill ed labour to total labouwr supdy in the developing
regions between 1995and 2020as is depicted in Figure 3.1. Total labour supdy does not change,
thus employment of low-skill ed labour deaeases. Becaise workersin the informal sedorsform a
fixed share of the supdy of low-skill ed labour, low-skill ed employment deaeasesin bah the formal
andtheinformal sedors. In bah Asia and the other nonrOECD regions thisleadsto anealy 10%
dedinein theinformal sedors.

Table4.2 Shiftsin labour supply due to schooling in 2020.
Schooling variant in deviation from the baseline; millions of persons

informa formal formal
low-skill ed low-skill ed high-skill ed
Rest of the world -44 -67 111
Asia -81 91 172
World -125 -158 283

Source: WorldScan simulations

%Because in this basdline theinformal sedors dedine as aresult of increasing wage diff erentials between formal
andinformal work, thenumber of low-skill ed workersinformal sedorsincreases i ghtly whil ethe number of high-
skill ed workers in the formal sedors remain the same. In ather words, in thistechnicd baseline the skill i ntensity
in formal sedors drops over timein developing regions.
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If labour redl ocation between the informal sedor and the low-skill ed segment of the formal labour
market is all owed to take place the reserve pod of labou supdy will shrink further. Higher wages of
low-skill ed workersin formal sedorswill attrad more workers, who were previously engaged in
informal adivities. The resulti ng shifts that correspondwith the ‘ Redl ocaion variant’ arelisted in
Table4.3.

Table4.3 Shiftsin labour supply dueto schooling and labour reallocation in 2020.
Reallocation variant in deviation from the baseline; millions of persons

informal formal formal
low-skill ed low-skill ed high-skill ed
Rest of the world -178 67 111
Asia -198 26 172
World -376 93 283

Source: WorldScan simulations

By showing the skill -intensity in formal sedorsin four diff erent cases Table 4.4 summarizes the
observation that shrinking informal sedors prevent rapidly increasing skill -intensiti es in formal
sedors. Thefirst column shows the skill -intensity in the technica baseli ne withou increased average
schoding levels. The other columns all consider an equal risein schoding levels, but with dff erent
asumptions abou the informal sedor. The secondcolumn presumes a @nstant size of the informal
sedors. In that case schoding only affeds the labour compasiti on within the formal sedors. The
numbers in this column are nat the outcome of asimulation!* The alditional schoding effortsin
developing regions would then lead to skill i ntensiti es of almost 50%, very close to those in the
developed regions. The third column asaumes the informal sedor to be a ©nstant share of low-

skill ed labour suppy, asin the Schoding Variant. The fad that the informal sedor shrinks already
tempers the increase in skill -intensity. The last column represents the Redl ocation Variant, in which
wage-induced flows occur from informal to formal sedors. These flows dampen the change in skill
intensity even further. Table 4.4 showsthat it is difficult for developing regions to converge to inpu
intensities in formal seaorsthat prevail in developed econamies, due to interadions with the
informal sedors.

1t only showsin anill ustrative way how skill i ntensities will change if the number of informal workers remains
constant.
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Table4.4 Share (%) of high-skilled in formal employment in 2020*

baseline constant schoding redl ocaion
Rest of the world 30 44 42 36
Asia 34 47 44 41
World 35 47 45 41

Source: WorldScan simulations

Thelast two columns present the shares in the two simulations that are discussed throughout this sction. The second column
shows a hypotheticd situation in which the number of personsin the informal sector remains constant and schoding only

aff ects the division of skill ed and urskill ed persons within the formal sectors.

In the Redl ocation variant labour is attraded by formal sedors becaise the wage gap between formal
andinformal adivities widens as aresult of schoding. There ae & least three dhannels through
which the wage differential is affeded. Firstly, the dired impaa of schoding is that high-skill ed
labou becomes less €arce and that low skill ed labour becomes lessabundant in formal sedors. This
leadsto adownward presaure onwages of high-skill ed workers and a upward presaure on wages of
low-skill ed workers. Seandy, schoding evokes additional capital acaumulation. As aresult, capital
will grow faster than low-skill ed employment and low-skill ed wages will rise. Workersin informal
sedors do nd benefit from this growth impulse, because they do nd have acceasto cgpital. Thirdly,
higher income per capitainduces a shift in consumption petterns, mainly away from agriculture
towards srvices. This dift has two oppaite impads on the wage gap between formal and informal
adivities. It tends to depresslow-skill ed wages in the formal sedor, becaise cnsumption shifts
towards ill -intensive sedors. At the same time it lowersinformal wages, becaise the relative price
of agricultural products, amain determinant of informal wages, fall s as aresult of arelative dropin
demand. This ssamndmedanism prevail s in the simulation and therefore the endogenous shift in
demand patterns contributes to the outflow from the informal sedors.

Table 4.5 describes the resulting impad on the wage diff erentials. The first column shows
per cgpita incomein the informal sedor as a share of low-skill ed wages in the formal sedorsin the
baseline. This ratio varies between 10to 20%, which corresponds to Lewis (1954 who states that
incomesin the informal sedors hardly exceel the subsistencelevels. The secondcolumn in Table 4.5
shows the wmulated impad onthisratio in the Schoding variant. This wage ratio halvesin most
developing regions. China and South Asia and Rest are an exception becaise the relative increasein
the share of high-skill ed workers to the total |abou forceis lower there than in the other regions. As
a onsequence, the dfed of schodingisaso smaller. It isthisincrease in the wage ratio that
provokes an additional inflow of workersinto the formal sedors. The mnsequenceof that inflow is
given in the third column, which again shows the deviation from the baseline a cumulated
percentage. Sincethe alditional flows are substantial as described above, wagesin the formal sedor
will be pushed dovnwards. The impad of schoding on the relative incomes in the informal sedorsis
only half aslarge & theimpad in the Schoding variant. This dows that aflexible informal seaor
functions as areserve that kegys wages in the formal sedors low. It can kegp developing regionsin
therole of low wage competitors, spedalising in inexpensive low-skill ed intensive products for a
surprising long period.
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Table4.5 Ratio of informal wage to formal wages of low-skilled workersin 2020

ratio cumulated per centage deviation from baseline

region in baseline schoding redl ocaion
Middle East 0.11 -48 -25
Sub-Saharan Africa 0.18 -51 -26

Latin America 0.11 -46 -24

China 0.14 -15 -8
South-East Asia 0.11 -50 -25

South Asia and Rest 0.15 -21 -11

Source: WorldScan simulations

What isthe impad of schoding andlabour redl ocation onrelative wagesin the forma sedors?
Table 4.6 summarizes these dfeds. The first column shows the ratios of low-skill ed to high-skill ed
wages in the baselinein 2020.The ratios vary between 10% and 43%. The 10% in Sub-Saharan
Africarefleds the scarcity of high-skill ed labour. Only abou 5% of the labour forceis classfied as
high skill ed. A much larger percentage of high-skill ed workers can be foundin China and South-East
Asia, leading to relatively high wages for low-skill ed workers. The other two columns $ow the
impad of schoding in the two variants. The significant increase in the skill ed labour forcein the
Midde East and North Africa, Sub-Saharan Arica Latin America and South-East Asia, raises the
wage ratios by abou 75%. This amost doules the ratios compared to the baseline, if thereisno
additional, wage-induced ouflow from the formal sedor. The dfedsin China an South Asia and
Rest are smaller (30 - 40%) due to the modest growth in high-skill ed labour, asis asaumed in the
scenario. Endagenous labour redl ocation from the informal to the formal sedors (the third columnin
Table 4.6) significantly miti gates the dhange in relative wages. The increase in the wage ratio varies
between 20% and 50% in the latter simulation compared to the baseline.

Table4.6 Ratio of formal wages of low-skilled to high-skilled workersin 2020

baseli ne Percentage deviation from basdli ne
schoding labou redlocation
Midde East 0.22 76 44
Sub-Saharan Africa 0.10 82 49
Latin America 0.32 71 40
China 0.38 31 21
South-East Asia 0.39 78 46
South Asia and Rest 0.31 42 27

Source: WorldScan simulations

Schoding in the developing regions has also some dfeds onthe labou marketsin the OECD regions
by trade spill overs. These dfeds are, however, modest. Due to the increase in schoding the ratio of
low-skill ed to high-skill ed wages rises by 0.5% pointsto 0.8% paints. Thisis partly compensated by
labou redlocaionin developing regions, which enlarges the world-wide eanployment of low-skill ed
workersin the formal sedors. The wage ratio will deaease by abou 0.3% points. The net effed of
schoding and induced labour redl ocaionis thuslessthan 0.8% points.
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The relative increase in wages of low-skill ed workers raises the price of skill -extensive goods
compared to those of skill -intensive goods. Table 4.7 presents the producer prices of Consumer
Goods which are skill -extensive relative to those of Capital Goods which are skill -intensive. These
relative producer pricesincrease in several developing regions by abou 7% paints. In China and
South Asia and Rest the increase is lower, because the increase in high-skill ed workersisrelatively
modest. The second column o Table 4.7 shows that the upward presaure on prices of skill -extensive
goodsis substantially mitigated by the endagenous inflow of informal workers into the formal
sedors. Theimpad in the Redl ocaion variant is hardly more than half the impad in the Schoding
variant.

Table4.7: Price of Consumer Goodsrelativeto price capital goodsin 2020
relative deviations from the baseli ne with schoding and labou redl ocaion

simulation: schooling reallocation
United States -0.2 0.1
Japan 0.2 0.0
Western Europe 0.3 0.0
Pacifc OECD 0.6 0.3
Eastern Europe 0.2 0.0
Former Soviet Union 0.1 -0.1
M. East and N. Africa 6.6 4.0
Sub-Saharan Africa 7.6 5.2
Latin America 7.0 4.2
China 2.8 1.9
South-East Asia 6.4 4.0
South Asia & Rest 4.7 3.3

Source: WorldScan simulations

The dhange in endovments towards high-skill ed labour in developing regions ghifts the production
structure towards Services and Capital Goods. It is therefore not surprising that the output of those
sedorsrisesin developing econamies, as aresult of an increased skill i ntensity. Thisis shownin
Table 4.8.However, it isimportant to nde that also the production d skill -extensive goods increases,
albeit to alesser extent than that of skill -intensive goods. The increase in productivity growth
induced by schoding in the developing regions dimulates productionin al sedors. Even withou the
wage-induced ouflow of labou from the informal sedor, total employment in the skill -extensive
sedorsincreases. Industrial courtries tend to spedali se lessin skill -intensive sedors becaise of the
change in comparative advantagesin developing econamies. However, the increase in the production
of Consumer Goodsisrelatively modest becaise developing regions also increase their productionin
these sedors. In case of endogenous labour redl ocaion OECD’ s output in skill - extensive sedors
like Consumers Goodsis hardly affeded. Although the original impulseisarisein skill i ntensity in
developing regions, those regions will hardly lose their competiti venessin skill -extensive products.
Because the regions will experience overal growth asaresult of schoding, they will even increase
their sharein global markets of skill -extensive products. Thisill ustrates that because of the large
reserve of low-skill ed workersin informal sedors, developing econamies will remain the main
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competitorsin international markets of skill -extensive products for along period, even when those
courtriestry to converge to developed ecnamies via schoding.

Table4.8: Production volumes of Consumer and Capital Goodsin 2020
relative deviations from the baseli ne with schoding and labour redl ocation

~ Prodtction vdume Consumer GOods Capital Goocs
simulation: schooling reallocation schooling reallocation

United States 6.4 1.6 -3.5 -2.3
Japan 4.7 1.6 -0.6 0.7
Western Europe 6.4 2.5 -2.1 -0.9
Pacifc OECD 4.7 0.1 -4.4 -3.7
Eastern Europe 3.6 0.8 -3.0 -2.3
Former Soviet Union 2.1 -0.8 2.4 -2.3
M. East and N. Africa 7.6 29.4 54.7 73.6
Sub-Saharan Africa 31.6 54.8 102.2 121.7
Latin America 4.2 21.0 39.0 51.1
China 7.1 8.9 13.4 18.6
South-East Asia -3.4 13.7 36.0 48.2
South Asia & Rest 6.2 12.9 38.6 45.7

Source: WorldScan simulations

5 Conclusions

This paper concentrates on the role of endagenous endovments and the persistence of spedali zation
patterns. We ague that the endogeneity of endovments and the endogenous interadion ketween
endovments can aff ed comparative advantagesin urexpeded ways. In models with two types of
exogenous endovments an increase in ore endovments raises the relative global supdy of that
endovment. This conclusion daes not necessarily hold if one of the endovmentsis endagenous. If
two types of endonvments are paositi vely correlated an increase in the exogenous endovment induces
an endagenousincrease in the other. Then, theincrease in the global supdy of the exogenous
endowvment relative to the global supdy of al endovmentswould be lessthan in the cae that both
endovments are exogenous. In extreme cases the relative global supdy of the exogenous endovment
might even deaease. Asaresult, comparative advantages may change in urexpeded ways and
spedalization petterns may be influenced in an urexpeded way as well .

We analyse such an increase in endovments by modelli ng the endogenous flow of workers
from informal sedorsinto formal sedorsin developing regions. For this purpase we use WorldScan,
alarge dynamic general equili brium model of the world econamy, The endogenous flow tends to
make aurrent spedalization petterns persistent. Developing courtries remain spedalized in low-
skill ed intensive products. The medhanism leadsto a continued dovnward presaure on wages of low-
skill ed workersin the global eanamy. The simulations with WorldScan analyse the impad of an
increase in the skill i ntensity in developing courtries during the coming decales. That increase will
ultimately lead to alarger global suppy of high-skill ed intensive products. Thisis larger than the
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increase in the suppy of low-skill ed intensive products, but it is much smaller than ore would exped
in static analyses or in absence of informal sedors.

These results are nat only limited to the cae of an increase in human cagpital in developing
courtries. An increease in savings and thereby capital acamulation a an increase in techndogy could
have simil ar eff eds as human capital. Consider the cae in which developing courtries quickly copy
new techndogies from industrial courtries. Then production pashiliti es over regions becme
similar but thisisnat necessarily the case for production petterns. Theincrease in productivity
induced by new techndogies will stimulate labour redl ocation from low- to the high-productivity
sedors. Consequently wages of low-skill ed workers will remain relatively low, which makes the
current spedalization pettern persistent.

References

Ahuja, V. and D. Filmer, "Educational Attainment in Developing Courtries: New Estimates and
Projedions Disaggregated by Gender", A Background Paper for the World Devel opment
Report, 1995, The World Bank, Washington DC.

Barro, R.J. and J-W. Lee (1993), "International Comparisons of Educational AttainNBER,

Working Paper No. 4349.

Barro, R.J. and J-W. Lee (1996), International Measures of Schooling yeagchodling Quality,
American Economic Review 32, 363-394.

Charmes, J. (1990), A Critical Review of Concepts, Definitions and Studies in the Informal Sector,
in: Turnham, D., B. Salomé, and A. Schwaltze Informal Sector Revisited, OECD, Paris.

CPB (1999)WorldScan the core version, The Hague.

CSSB (Chinese State Statistics Bureau) (199&jonal Population Census Results, Beijing

Dixit, A., and J. Stiglitz (1977), Monopolistic Competition and Optimum Product Diversity,
American Economic Review 67, p. 297-308.

Hof, B., A. Lejour, N. van Leeuwen, and P. Tang (1998& Informal Sector in WorldScan: the
underpinning and the data, interne notitie 99/04/01, CPB, The Hague.

ILO (1992),Katistics of Employment in the Informal Sector, Geneva.

ILO (1996),Economically active population 1950 2010, Geneva.

ILO (1998),ILO Labour Statistics Database - Chapter 1, Total and economically active population,
Geneva.

Krugman, P. (1979), Increasing returns, monopolistic competition and internationalttade| of
International Economics 9, p. 469-479.

Lejour, A., and P. Tang (1999), The informal sector: a source of gr@RB Research
Memorandum 153, The Hague.

Lewis W.A. (1954), Economic Development with Unlimited Supply of Lab®dle,Manchester
School, Vol. 26, No. 1.

24



Lucas, R.E. (1988), On the mechanics of Economic developdoenhal of Monetary Economics,
22 (1), p. 3-42.

McDougall, R.A., A. Elbehri, and T.P. Truong (1998)obal Trade Assistance and Protection: The
GTAP 4 Data Base, Center forGlobal Trade Analysis, Purdue University.

OECD (1997a)Education at a Glance, OECD Indicators, Paris.

OECD (1997b) The World in 2020: towards a new global age, Paris.

Peng, Y., L.G. Zucker, and M.R. Darby, 1997, Chinese rural industrial productivity and urban
spillovers.,NBER Working Paper No. 6202.

Romer, P.M. (1986), Increasing returns and long run gralstitnal of Political Economy 94(5), p.
1002-1037.

Timmer, H.R. (1987), Some aspects of neoclassical trade tt&RByResearch Memorandum 40.

United Nations (1995World Population Prospects, the 1994 revision, New York.

Unesco (1993, Trends and Protections of Enrolment by Level of Education, by Age and by Sex,
1960- 2025, Paris.

World Bank (1995, World Development Report 1995, Oxford University Press Oxford.

World Bank (1996, The Chinese Economy: fighting inflation, deepening reforms,
Washington.

25



Appendix A1 Calibration of the WordScan Model

The Data

The WorldScan model has been given empiricd content at various levels. Our aim isto make the
model refled the aurrent state of world econamy. In order to oltain this goal we used various data
sources. In this resped the GTAP database (McDougall et al., 1998 has played an important role.
We used this data set to derive demand, production and trade patterns for the yea 1995.Labou and
capital intensities of the various ®dors are dso based onGTAP.

Substitution elasticities

Substitution passhiliti esin production and consumption determine the results of amodel like
WorldScan. WorldScan’ s productiontechndogy is described by a nested CES function. Its upper
nest draws a distinction between value added and intermediary goods imposing a dasticity of
substitution d 0.4.At alower level value added is decompased into primary fadors: cepital, low-
skill ed labour and high-skill ed labour. The dasticity of substitution between these fadorsis 1 dueto
a Cobb-Douglas edficaion. Intermediary goods are mmbined acarding to a CES function,
imposing a substitution elasticity of 0.8. The demand for the diff erent consumption categories has
been derived from a Cobb-Douglas utility function.

Substitution ketween goods from different originsis not perfed in WorldScan. We anploy
an Armingtontype asumption. Price dasticiti es of demand may vary considerably over time becaise
they depend onmarket shares. High market sharesimply small price dasticities. The long-run
substitution elasticities for raw materials, agriculture, manufadturing and services have been set at 17,
13, 7and 5respedively.

Appendix A2 Schooling in WorldScan

The data on the stocks of human capital produced by Barro and Lee (1996 and Ahuja and Fil mer
(1995 raise severa questions with resped to our purpose to classfy high-skill ed and low-skill ed
labour. First, the diff erences between the United States and most other OECD courtries are quite
large between 1960and 1990.The propartion d the popuationwhich only attained primary
educationis much higher in Europe, whil e the atainment in higher educaionis much lower there.
Moreover, for most large European econamies convergence tendencies to the United States do nd
show up.In ou opinion,theimplied dfferencesin projeded skill | evelsin these murtries are not
plausibleif they arerelated to actual diff erencesin skill -intensive productiontechndogiesin the
OECD. Statistics of OECD (1997) suppat this reasoning.

For these reasons, it seams reasonable to assume that education levels are simil ar within
OECD regions. Moreover, WorldScan pus emphasis on dff erences between OECD and norOECD
regions. So, we aein particular interested in dstinguishing diff erences in skill | evel s between the
OECD and norOECD. According to the Barro and Leedata (1996 the educaionlevelsin Eastern
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Europe and the Former Soviet Union are comparable to thase in the OECD. Therefore we asdime
that the stocks of human cepital are similar in the OECD, Eastern Europe and the Former Soviet
Unionin ou projedions.

Besides the problem mentioned above, Ahuja and Fil mer (1995 only provide projedions for
attained levels of education. However, we dasdfy high-skill ed workers as those who have completed
semndary educaion a more. Other classfication criteriawould lead to a very large share of high-
skill ed workers in the OECD (e.g. if attained secondary educaionwould be a citerion) or a
negligible share of high-skill ed workers in the nonOECD (e.g if attained tertiary educaionwould be
a aiterion. The following methodis used to derive projedions until 2020for the popuation share
which completed secondary education.

1. We cdculate the drop-out ratios at the secondary schoding level for the relevant
WorldScan regions on besis of the Ahuja and Filmer datafor the years 1985, 199Gand 1995 For
these yeas they provide data on bah secondary education attained and completed. From this analysis
we asaime that the ‘projeaded’ drop-out rates from 2000to 2020are 55%. Based onthese drop-out
rates and the projedions on secondary attainment by Ahuja and Fil mer we derive the projedions on
the completion d secondary education urtil 2020.

2. We usethe Barro and Leedata (1996 to compute the high-skill ed ratios, defined as the
number of high-skill ed divided by the total labour force, for the OECD and nonrOECD for the period
1960to 1990.We define the relative high-skill ed ratio as the high-skill ed ratio in the nonrOECD
divided by the one in the OECD. We cdculate the increase in the relative high-skill ed ratio during the
period 1960to 1990and extrapad ate this increase until 2020.

3. We normali ze the high-skill ed ratio in the OECD and the transiti on courtries at 50% for
the whole simulation periodin order to olktain a skill premium of abou 60% in the model. There ae
two ather reasons for this normali zation. First, increases in the suppy of skill ed labour are often
acompanied by incressesin demand in the longer term. One of the caisesis the shift in production
techndogiesin favour of high-skill ed labow. However, apart from increases in total facor
productivity, production processes do nd change in WorldScan. Second,the dassficaion criterion
for the skill split changes in time. Fifty years ago, people who attained some yeas of secondary
educaionwere dasdfied as high skill ed in the OECD and in future one may have to complete
tertiary educaionto oltain this clasdficaion. Diplomainflation thus occurs.

4. From 1 to 3we derive the high-skill ed ratio for the nonrOECD regions, relative to those in
the OECD and the transition courtries. The high-skill ed ratio in norOECD regionsis 50% (3) times
the increase in the relative high-skill ed ratio in the nonOECD (2) times the growth rate of the high-
skill ed ratio in a particular region (1) compared to the average growth rate of the nonOECD regions.

The resulting projedions are shown in Table Al.
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TableAl Share of high-skilled labour in total labour supply

region level 1995 growth level 2020
1996-2020
OECD + transition regions 50.0 0.0 50.0
Latin America 24.3 19 39.3
Middle East & North Africa 18.7 2.3 33.2
Sub-Saharan Africa 4.9 3.3 11.0
China 21.8 0.9 27.6
South-East Asia 27.4 2.0 45.1
South Asia & Rest 16.4 1.4 23.3

Source: Own cdculations based on Ahuja and Filmer (1995, Barro and Lee (1996
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Appendix A3 Regional and sectoral concordancesfor WorldScan

10

11

12

United States
Japan
Western Europe

United Kingdom, Germany, Denmark, Sweden,
Finland, Rest of European Union, EFTA

Padfic OECD

Australia, New Zedand, Canada

Eastern Europe
Former Soviet Union

Middle East and North Africa

Turkey, Rest of Midd e East, Morocco, Rest of North
Africa

Sub-Saharan Africa

South African Customs Union, Rest of Southern
Africa Rest of Sub-Saharan Africa

Latin America

Central America and Carribean, Mexico, Argentina,
Brazl, Chile, Uruguay, Venezuela, Colombia, Rest of
South America

China

China, Hong Kong

South East Asia

Repulic of Korea, Indonesia, Malaysia, Phili ppines,
Singapore, Thailand, Taiwan, Vietnam

South Asia & Rest

India, Sri Lanka, Rest of South Asia, Rest of the
World

Agriculture andfood groduction

Paddy rice, Whest, Grains, Cereal Grains, Non grain
crops, Vegetables, Oil seals, Sugar cane Plant-based
fibres, Crops, Bovine céatle, Animal products, Raw
milk,, Wod, Forestry, Fisheries, Processed rice, Meat
products, Vegetable Oil s, Dairy products, Sugar,
Other food products, Beverages and tobac®

Raw Materials

Qil, Gas, Coal, Minerals

Consumption goods

Textil es, Wearing apparels, Leather etc, Wood
products, Chemicd, rubbers and dastics

Intermediate goods

Pulp paper, Petroleum and coal, Nonmetalli ¢
minerals, Ferrous metal's, Nonferrous metals

Capital goods

Fabricated metal products, Transport industries
Madhinery and equipment, Electronic equipment
Motor vehicles and parts, Rest of manufaduring

Services

Electricity, Gas manufadure and dstribution, Water,
Construction, Financial, businessand recreational
services, Public administration, educaion and hedlth,
Dwellings

Trade and Transport

Trade and Transport
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