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1 Introduction

The developments in the French Nord-Pas-de-Calags the last thirty years show that, in
this region characterised by severe restructuring #he disappearance of traditional
industries, intergenerational upward mobility iswéy, and intergenerational downward
mobility higher, than in the rest of France (seg@mdix 1). This observed fact suggests that
regions that experience significant restructurimgld display characteristics that hamper
human capital accumulation.

Our purpose is to analyse the educational strateagid the resulting intergenerational human
capital mobility for individuals located in a regispecialised in traditional industries and
subject to a substantial restructuring process.

Within a model with infinitely-lived agents and mmstry-specific human capital, Lucas and
Prescott (1974) showed how moving from decliningtpanding sectors creates steady state
unemployment when this move requires time. Furtherks have analysed the impacts of
moving from one sector to another within intergatienal approaches (e.g., Williamson,
1990, Chari and Hopenhayn, 1991, and Matsuyama2)198 a recent intergenerational
model, Rogerson (2005) shows how shocks that affeet match between skill and
technology modify the sectoral choice of youngeragations and may push older generations
out of the labour market. However, these works dbaddress the impact of restructuring
shocks on intergenerational human capital mohifitshe long term.

The literature on intergenerational human capitabiity may broadly be divided into two
strands. Following Becker and Tomes (1979), a fasige of models predicts the long term
convergence of all dynasties to the same humanataeady state. Initially determined by
assuming perfect competition on the credit maitkes, result has subsequently been extended
to the case of imperfect competition on the creditket, the convergence being then slowed
down (Becker and Tomes, 1986; Loury, 1981). Thesher optimistic findings have
afterwards been questioned, and the emergenceveftgdraps has been analysethese are
characterised by the coincidence of at least teadst states, one with high and the other with
low human capital and income, families being dmtted between these two states. Several
factors can generate poverty traps: a fixed cosedafcation (Galor and Zeira, 1993), a

privately funded education with uneven distributafrparents' human capital (Ceroni, 2001),

! Piketty (2000) and Gradstein, Justman and Me&60%) provide surveys on poverty traps due to under
education.



a discontinuity in the payment for skill and a nmympetitive credit market (Barham et al.,
1995), a technology that must combine skilled andkilled labour (Bauduin and Hellier,
2006), a limitation of parental altruism (Das, 2R0l/he existence of a poverty trap may also
be transitory, the trap disappearing in the lomgterthen human capital externalities increase
productivity in the education activity (Galor andiddon, 1997). Within these approaches, the
education function relates one individual’s humapital to several factors: private and public
expenditures for education, transmitted abilitiead/ar intra-family human capital
externalities, local externalities (the impact dfe tneighbourhood’s human capital on
children’s human capital: Benabou, 1993, 1996a,6bR9Thus, one individual’'s human
capital depends on her parents’ situation throingbeet main channels: their income that acts
on educational expenditure, their human capitdl ihgartially transmitted to their children
through personal abilities or intra-family exteiitiak, and the choice of the district they live
in through local externalities.

Unfortunately, these approaches are not tailorettount for differences in intergenerational
mobility that derive from differences in the devaloents between sectors. To do so, a
straightforward solution consists in discriminatimgtween general human capital and sector-
specific human capital. In the literature, firm-siie and/or industry-specific human capital
is typically accumulated through on-the-job tragi(Becker, 1964). There is now clear
evidence of the impact on income of specific hunwapital and of its more rapid
obsolescence than general human capital (e.g.:,;TGPO0; Neal, 1995; Parent, 2000;
Kambourov and Manovskii, 2008; see the survey bydnp, 2004). However, the on-the-job
acquired specific human capital is rather irrelévean the present issue since it has no
intergenerational dimension. In such an approdsh,only way through which restructuring
may influence children’s education is their parentgome: if wages decrease in the
restructuring industries, the parents become impsived and their spending for their
children’s education declines. Then, a policy thates access to credit facilities to these
children, cancelling thereby the effects of lowargmts’ income, is enough to prevent the
unwanted effect of restructuring on human capitauanulation. However, if the acquisition
of specific human capital is not a simple on-thie-$tory, i.e., if sector-specific human capital
is acquired in the educational system and if iteshe}s on parents’ specific-human capital
itself through the usual intra-family and local extalities, then sector restructuring has a far
higher impact because the skills related to thestoss get obsolete.

To account for the intergenerational impact of stdyrspecific skills, we develop a model of

intergenerational human capital mobility in whiakdividuals choose between general and



industry-specific education. As long as traditiomadustries develop normally, a significant
share of the region’s population chooses to eduitsédf, at least partially, in traditional-
specific skills. We subsequently introduce a shibeit substantially restrains the demand for
workers from the traditional sector. This shockueab the income of the contemporary
working generation. It also (i) reduces the skillthe subsequent generations for those
families whose human capital is to a large extemtditional-specific, (i) reduces
intergenerational upward mobility and (iii) causestain families to fall into a poverty trap.
These features result from the fact that the breakdin traditional industries substantially
curbs the intra-family human capital externalitieg making the parents’ specific skill

obsolete and thus useless for their children’s atiom.

We expose the model general framework in Sectiofihi2 individuals’ selection of their

working sector and the related educational stratagyg intergenerational mobility are
subsequently determined in a situation in whichditranal industries undergo the same
development as the rest of the economy (Sectiokiv@)then introduce a restructuring shock
and we analyse its impact on intergenerational htglfSection 4). Simulations exercises are

implemented in Section 5 and we conclude in Sedion

2 The model general framework

2.1. Sectors and production

There are two types of human capital, general antbsspecific.

The economy comprises three sectors, a traditiondustry (sectorT), a ‘modern’
manufacturing sector (sectbt), and a service sector (sector S). SectoandM utilise both
general human capital and sector-specific humariataervices use general human capital
only.

In secton, i =T,M,S, the production function i¥; = AH , with H; = Z hj » and:

jOH;

v=() (5)7 ori= T
hy =h, fori=S

(1)



h.

j is the general human capital possessed by indiVidus; heri-specific human capital,

and iy thei-efficient human capital gf Individualj has thus three differenefficient human

capitals corresponding to each of the three sectioproduction.

Thei-efficient human capitals are homogenous siicand iy, are perfectly substitutable in

the production function af Assuming competitive labour markets, individpuatho works in

industryi is paid why , w being the wage per unit efefficient labour in this sector. In

contrast, competitive labour markets do not imptyegualisation of the wages per unit of
efficient labour in the three sectors because theiency of one individual’'s human capital

endowment varies from one sector to another.

In both sector§ andM, we assume tha#, is, at least up to a certain level, positivelyatetl

to the amount of production and the amount of sexpecific human capital located in the

production region through local externalities. Asamsequence, sectofsandM productions

are concentrated in certain regions.
2.2. Education

Each individual has one parent and one child, dedsuccessive generations linked by a
parent-child relationship form a dynasty.

An individual lives two periods of time of differetength. Being a child, the individual
receives a basic education. She then becomes dnaadulives during a period of time of
length 1. Once an adult she chooses, either taputsther education, or to directly join the
labour market. In the first case, she choosesltcak timee<1 to further education. This
choice depends on the related lifetime income.

Individual j’'s human capital once adult is thus characterisethe vector &; = (h;, s, % )
of her endowments in general human capitg) and in the two specific human capitas;(

for the traditional sector angly; for the modern one), anig; is thei-efficient human capital

of this individual endowment, withy =h fori=Sandh; = (h )y(§ )1_y fori=T,M.

By convention, all individuals are born with thensa initial endowment of human capital
8= (A,A,1), with 0< A <1. The fact that the initial endowments are the ston¢he 3 types

of human capital is assumed for the sake of simplidnequality A >0 shows that the



individual’'s productivity is not zero even withoany education. Featurd <1 makes it
possible to reduce the number of conditions indtiecation functions without effects on the
outcomes.

Basic education is freely provided by the governimenereas further education is financed
by the individual’s borrowing. The market for crewi perfect and the interest rate is assumed
to be nil. These simplifying assumptions havediithpact on the analysis because they only
make the conditions of emergence of an under-eaucatp less severe.

Basic education increases general education ootgrding to the following function:

hy =3(hy -)’ 2)

Whereh;(-1) denotes the parent's general human capital.
Coefficient & denotes the productivity of basic education andsitexogenous for the

individual.
Expression(hj (—1))’7 measures the intra-family externality, i.e., thepaut of the parent’s

human capitah;(-1) on her child’s human capital at the end of basligcation. We suppose

that 0<s <1, which indicates that the marginal impact of the&a-family externality is

decreasing.

At the end of her basic education period, the idial is thus provided with human capital
6, =(5(hj (—1))”,/1,/1).

The individual’s further education is distributedtlwveen general and specific education. To
follow on into further education, the individual stdirstly disburse a fixed cost . She then
allows a certain share of her time to further education, wite= e, + € + e. Sincei-
specific education provides return in sedtanly, a rational individual selects one working

sector and never allows time for bathandT-specific education.

The production function for general education is:

h. = JGeij(hj (—1))’7 if g Q;jf( n(—l))” >he g> (5/56 )1/5 "

h

h; otherwise

with eg; being the time individuglallocates to general education.



Equation :56%1-‘9( h(—l))” may be rewrittenh; =(Js /J) h;&;*, which indicates that
basic educatiorh; is an input of the general further education zittytj\Ratio(delé) then

represents the productivity of the general furtbéucation activity. Note that the education
function implicitly integrate a minimal time of sobling since, foreg; to be efficient,
)1/

h; =(% /5)%1-5_?] must be higher thah; , and thus; >(d1 o ®. Hereafter, this condition

is shown to have no impact on the individual decisiMoreover, sinceg; <1, thendg >9.

Thei-specific education function is:

S ={5lqi£(§ coff it g () > (4)

A otherwise

With g; being the time individuglallows fori-specific education.

2.3. The individual's decision process

The individual maximises her lifetime income. Aetend of basic education, she decides on
both the sector in which she will work and her eadiomal strategy. She firstly chooses her
optimal educational pattern corresponding to wagkin each sector. She subsequently
compares the incomes related to working in eactosend she selects the sector (and the
related educational strategy) that provides hen tie highest income.

In addition, we shall suppose that individuals wdw not pursue specific education (their

specific human capital is thus) always work in services. The supposedly met dardior

this ig:

ws/wz(1710) " i=MT 5)

2 Proof available from the authors upon request.



3 Education strategy in each sector

The analysis is centred on a region that only pceduraditional goodsTj and services (S).
For this purpose, we shall suppose (i) that thesesectors only are present in the region so
that any one who chooses to work in the third gestast migrate to other regions with
moving being costly enough to prevent migratiom) {fnat the parents have initially no
specific human capital in the third sector, ang {iat individuals meet no demand constraint
on the labour markets, so that they can always dimbsition corresponding to their skill in
the sector they have selected between the twoddaatthe region. Given these assumptions,
the rational choice of an individual is limited gectorsT (the only manufacturing located in
the region) and (services), and she selects the education pdttatrmaximises her lifetime
net income, i.e. her earnings net of the fixed ocbstducation.

From now on, we shall thus concentrate on two seabmly, S andl, and thereby only
consider general human capital ahidpecific human capital. We successively analyge th

education behaviour of the individual when she warkservices and in sector
3.1. The individual works in services

When the individual works in services, she onlyuseualates general human capital.

We denoteég the optimal education time when the individual k&imn services and pursues
further educatiot) and ﬁjs and fjs her related (general) human capital and net income
Since the individual works in services, her netome is (i) fj :Ws(l—és)ﬁj— f if she
pursues further education, and (ixh; if she directly joins the labour marketis being the

wage per unit of efficient labour in services.

For individualj to pursue further education, the related incomestninge higher than the

income without further educationvg(1- éS)Flj— f> wgh;

By inserting his = ded (h(-n)" and h; =a(h ()" into ws(1-8g)h;g~ T> weh, we

j
— 1/

Flwg 7

KGl-8&)es -3 |

obtain after rearrangingh; (-1) > (

% Subscripj (for individualj) is omitted because, as shown hereafégris the same for all individuals.



The individual's education timeg is thus determined by the following programme:

— 1/n
A n — . flwg
=argmaxl ; = wo- (e -n) - f iif h-1>
o =15 eg i=wds (e ¥ ( ) h(-1) (56(1—%)@5‘"—5]

0 otherwise
The corresponding value odg is:
& =el(1+e) (6)

We can firstly note that, for further educatiorbt selected, its return must be higher than no
education for the lowest possible fixed cost, ife= 0. This states the following condition
that is supposedly met:

O3> (1+&)" 1€ (7)

And the condition omj (-1) is:

_ 1/n
. f /1w
hi(-1)> hs | thhe = S 8
(-1 hs with hg (££(1+£)_(1+£)5G 5 j (8)

We can consequently state the following lemma:

Lemmal.: If the individual works in services, there ithaeshold value of her parent’s human
capital hy below which she does not pursue further educadimh above which she allows

time & =¢(1- 5)_1 for further education.

For condition (8) not to be met by all individualsg must be higher than the smallest

possible value of;(-1), i.e. hs > oA (since all individuals are born with endowmeh).

Assuming this, there is room for certain individuabt to go into further education.

* 9l /10e=wedg(h(-n) (e -1+ £) €)= 0= g =c/(L+¢).
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Table 1 depicts the valuels;.jS and fjs of individual j's human capital and net income

determined byés, and the related long term steady state, depermtintpe parent's human

capital hj (-1).
Finally note that the steady state= 0" of the dynamics without further education

hy = 5( hy (—1)),7 is also a steady state of the education dynaombsif h < hy. Otherwise,

all the dynasties sooner or later pursue furthecation.

Table 1: Educational strategy when working in Serwes

Condition* on the parent’s human capitgl(-1)
hi(-1) < hs h;j(-1)> hs
e 0 &=
his by =0y )’ his = 06 % E(hj(‘l)),7
s lis =wgd(h (-0’ s =W55Gﬁ(h ) -7
Steady state] h =g hg = o/ )(ﬁjﬂa—m

It can finally be noted that the minimal educattone e >(5/56)1/€ has no impact on the
individual decision because, sineg :1%, then eg >(5/56)1/€ = Oglo>((L+e)le),
£

which is always true becausgk /J > (1+ £)1*¢ /£ (Relation 7).

3.2. The individual works in the traditional industry

We denoteesy, e and er = g7+ g1 the time allocated by individugl to general

education,T-specific education and total further education mvebe works in industry. We

denoteh;r , sy and hy; respectively the general human capital of indigiguvhen she opts
to work in sectorT, her T-specific human capital, and hdrefficient human capital

ey = (e )" ()

1~y
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If the individual chooses to work in seciband to invest in education, her income once adult

is Iy =wr (1-er)hy - f. Because of Relation (5), an individual who does$ follow T-

specific education does not work in industryThere are thus two possible choices for the

time allowed for education, i.¢esr >0,6e+ > 0) and(esr =0,6+>0).

Theindividual investsin both general and T-specific education

If the individual chooses to pursue both general Bispecific education, she determines the

optimal time allocated to acquiring each type ofmian capital(éGT,érT) by maximising her
net incomel ; =wrhy(1- €57 — &7) - “f. The related maximisation programme provides the

following results (intermediate calculations aviai&afrom the authors):

A~ E

=y 9
€T V1+£ 9)
A~ E

=(1-y)—— 10
err = ( y)1+g (10)

It can be noted that the total time allocated tacation isé; = &1 + gy =¢/(1+¢), i.e. the

same as when the individual works in services amdye further education.
From the educations times (9)-(10), we can caleullaé corresponding human capifq{- :

§; and ﬁn- , and the related net incomAe}T. We can finally compute these variables at the
steady state. All these values are depicted ineTabl

The individual must followT-specific education to work in industfly (otherwise, hefT-

specific human capital igl and she thereby works in services because of iBel&). In

addition, for the individual to pursue general eation as well, the valuéiT must be higher

than the general human capitgl she possesses at the end of basic educeftjpnz: hy. This

I
" o £ n n
condition can be writtefn;r = Jg (ﬁj (hj (—1)) > 5( hy (—1)) , and thus:

319> (A+e)ley)” (11)
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Table 2: Human capitals and net income when the indidual works in
SectorT and pursues both general and-specific education(5G /10> ((1+ s)/gy)‘g)

Human capitals and net income Steady states
Y% £ 7 1=n) Y% el(1-n)
A _ h 1 1-n
hyr | ir _56(1+£j (hj( 1)) et = (1+£j
I(1-r)
o s (EQ=- (o W - _ s uan A=Y

&

by, F‘r=@3y5rly( Y- y)”j ()" | f = 51"’59"’( ya-y- j

/4

- e gd;yq-ly Y _ Yy by =
e | 1 (1+ e (’/ 7 y) (hﬂ(_l))rl"f I =wi(L+e) 561*753#7(1%91/ (1—y)1_yjh7_

Lemma 2 When JG/5>((1+ e)ley)g all the individuals who opt to work in industiy
pursue both general afidspecific education, whereas they only purSespecific education
when dg /3 < ((L+£)/ey)°.

Lemma 2 determines two types of economy dependingthe value d5/9, i.e., the
productivity in general further education. Ifd; and o apply to everyone, individuals

pursuing both types of education and individually grursuing T-specific education cannot

coexist in the same economy. The case wldgyanay differ across individuals is discussed

thereatfter.
Theindividual only investsin T-specific human capital

When JG/5<((1+ e)lsy)g individual j only invests inT-specific human capital and her

1-y .
maximisation ~ programme is: maxl; thy(d(s” (_1))'7j (1- g )0 7.
er

Resolving this programme (intermediate calculatianailable from the authors), we obtain
(the tilde indicates a variable when the individimalests inT-specific skill only):
~ - £d-))

ey .
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Note that the education time is now lower than whenindividual invests in both general
and specific education.
From the education timé&, we can calculate the corresponding human cagjfaand ﬁn- ,
and the related net incomAq:tj. We can finally compute all the variables at tteady state:

hst', S, by ' andl; . All these values are depicted in Table 3.

We finally assume thadl is small enough so that conditimﬁerg(srj(—l))n > A in equation

(4) is fulfilled (see the discussion in Appendix 2)

Table 3: Human capitals and net income when the indidual
works in sectori = T,M and followsi-specific education onIy(JG lo<(@+ s)/sy)‘g)

Human capitals and net income Steady states
hyr o(h; -0}’ h= gt
ell-n)
. ed-y) Y n = - s _EQ-))
o | sl ey | e[
-y) y 1y £(1-y)
N — - 1- y) : n — N 5(1_ ) 1-
hr =95t V{ £( j (1) = s1-n 5 11 /4 n
| W= ey (o) | hr=ots; Leiy
_ - ] ey V@)
I . (ea-p) () =7 | 7= I ea-p) o
Ji J ( 1+& (1_ y))1+£(1—y) J T ( 1+¢ (1_ y))l—/7+£(l— ¥)

4 Education strategy, steady states and the povertyap

As in the previous section, we consider a regioen@hndividuals can only choose between
two sectors, services and the traditional indu$trand we suppose that the migration costs
are high enough to prevent emigration.

Individual j selects the education strategy that maximisedifeéme net incomel ;, i.e. her

earnings net of the fixed cost of education. Thdividual thus compares her incomes

deriving from working in sectd8 (wsh;) and working in sectof (w; hy;).
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4.1. Choice of the working sector

We can firstly discriminate between two situationb. JG/5<((1+ £)/£y)£, then all
individuals do not pursue general education whemdieg to work in industryl. In contrast,
all individuals who work iril pursue general education whigyy o > ((1+ e)lgy)g. Now, for

each of these two cases, three possible deciseonearur: (i) not to go into further education
and work in services, (ii) to pursue further edigrataind work in services, and (iii) to pursue
further education and work in industfy

The precise analysis of each choice is describe®ppendix 2. This analysis shows that for
both caseds/d<((L+¢)/ey)" anddg/d>((L+¢€)/ey)”, the individual's decision depends

on her parent's human capital endown(ehth—l), S (—1)) . In Figure 1, this decision process is

mapped in the plangh(-1), s; (-1)).

Srj (1)
Space 3 a'(h¢-)

Education and
work inindustry T

W
Space 2

Education and

No education and work in services
_____ wark inservices _ o ____

h; (-1
517 he (1)

Figure 1: The individual's decision according to heparent's human capital endowment

The individual's decision depends on the locatibrher parent in the md(-1), s (-1)).

Functions o(h(-1)) and o'(h(-1) both differ depending on whethe¥;/J is higher or

lower than((1+ e)lgy)g, but they show the same shape in both casesHsesetermination

of these function in Appendix 2).
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There are three spaces. When the parent's endOV\(m(em); Sr(—l)) belongs to Space 1, the

individual works in services without pursuing fuetheducation. When this endowment
belongs to Space 2, she works in services and gsirButher education. Finally, when it

belongs to Space 3, the individual works in indu$tr

Lemmag3: A decrease in the wage; per unit of T-efficient labour makes the condition to
select industryT more constraining by moving upward curvegh(-1)) and o'(h(-1)).

Proof: see Appendix 2.

This feature is logical because a reductionmn lowers the return from working . This

also indicates that, for those individuals whoseep&' general human capital is lower than

hs, a decline inw; increases the likelihood of being in the spacéaeuit further education.

4.2. Intergenerational dynamics, Steady states arlfbverty Traps

We now analyse the different human capital inteegational dynamics. As we consider two

sectors, these dynamics take place in the (rilapr) of the endowments in general and

specific human capital.

We suppose than<g5, which signifies that steady sta(dg,)l) does exist because an

individual with this endowment does not educate.

All the steady states presented in the followirgufes are taken from Tables 1, 2 and 3

above.
Let us firstly consider the caséG/5<((1+ a)/gy)g(Figure 2). The steady state of the
dynamics corresponding to working in sectois (h,s;) =(h7§ '), because then the related

individuals only pursu@-specific education (see the values lofandS; ' in Table 3 above).

® Remember thah = 0" is the steady state of the dynamics without furtidkication andh, the threshold
above (under) which individuals pursue (do not peydurther education when choosing to work in Bes.
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Space 3

ol

(S L}

Space 1

Figure 2: Intergenerational human capital dynamicswhen Jg /J < ((1+¢€)/ey)*

There are three possible steady states to whictitteeent dynasties can converge (Figure 2).

A dynasty initially (time 0) located in Space h,& hy and s;;<o(h)) jumps onto path

s =4 and converge to steady stgte). A dynasty who is initially in Space (> hy and

Sro <o'(h)) jJumps onto patls; = A and converges to steady stét_g,)l) . Finally, a dynasty
initially located in Space 3hy<h; and s;>o0(h or h>h and s,>0c'(h) normally
converges to steady sta(tle‘sr ) Dynasties that initially stand at the vicinity @j’a(l_'vs)) can
however fall into Space 1.

Consider now the caséG/5>((1+ £)I£y)£(Figure 3). The steady state of the dynamics
corresponding to working in industr is (FbT’gT) because the related individuals then

pursue both general afdspecific education (see the valuesr_@\fr ands; in Table 2).

St

Space 3 W+ ﬂ

Figure 3: Intergenerational human capital dynamicswhen g /9 > ((1+ (s‘)/gy)‘g
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There are still three possible steady states tachwhie different dynasties can converge

(Figure 3). A dynasty who is initially in Space umps onto paths; =A and converges to

steady state(h,A). If the dynasty is initially in Space 2, this jumpnto paths; =4 and
converges to steady sta(éﬁs,/i). A dynasty who is initially in Space 3h{<h; and
Sro > o(h) or hy>hy and sy, >o'(h)) normally converges to steady st{iF%T,ET). Certain
dynasties that initially stand in the vicinity cégment[a(g),a'(bs)] may however fall into

Space 2 (Figure 3). Note thEgT may be lower tharg, depending on the model parameters.

Finally, whenh > hy, all the dynasties pursue further education inlding term. As a matter
of fact, when a dynasty initially stands in Spacet tonverges toh. However, at the very

moment it reachedy < h, the dynasty's members pursue further general adidac and

thereby converge tcﬁs. In this case, the steady stéi_ez/]) disappears from Figures 2 and 3

and there are only two steady states both witthéureducation, one corresponding to the
selection of industry and the other to the selection of services.
We can consequently state the following two projass:

Proposition 1 If an individual chooses to work in services, thie® successive generations of
her offspring will work in services

Proposition 2 If h<h, all the individuals with a general human capit#l their parents
lower that hy and who choose to work in services do not pursgleeh education, as well as
all their descendants. All these dynasties thehifab an under-education trap and tend
towards human capital steady stdte s; ) = (51”7 ,/1) .

4.3. Discussion

We now discuss two points. The first relates to peesistence of a poverty trap when
economic growth comes with an increase in the waageunit of efficient labour in services.
The second deals with the possible coexistencewvof donfigurations (i.e., when certain
individuals working in the traditional industry mure general higher education and other do

not) that are exclusive of each other in our model.
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Under-education Trap and Growth

The condition for the existence of an under-edoecatirap is h=0J"7 <h;. Since

— 1/n
f/wg . . iy
= — , the persistence of the trap is conditioned byf#ue that
& (55(1"'8) (1+£)JG -0 J

f /ws does not decrease. If is constant over time, and if economic growth cemth an
increase in wagavg (which is a usual outcome of growth theory), title@ model reveals a
developmena la Galor and Tsiddon (1997): the poverty trap vargshethe long term, i.e. at
the very moment whemg becomes high enough to make fall below h. In contrast, if we
assume that the fixed cost consists of a fixed amotieducational services, which is very
likely, then f increases at the same ratevas and ratio f /wg remains constant over time.

Then, the poverty trap is a permanent feature@ettonomy.

Different 5/ acrossindividuals
The model as defined until now assumes tbgtfd is the same for all individuals. This

means thaall the individuals who select to work in indusfiryeither pursue or do not pursue
general education. A situation where certain irdlrals work in sectof with general further
education and others without is not a possible @ut of the model. This is however no

longer the case if we assume that rafi/ & differs across individuals. In particular, the €as

where the offspring of the most educated familiesdsit from a higher ratio is rather likely
for two reasons. Firstly, the most educated familean help their children into higher
education, inducing intra-family human capital er&dities that do not exist for less educated
families. Secondly, higher general education isvigeed by universities that discriminate
between students according to their levels at tiaeod basic education. As this level is higher
for individuals from the most educated familiegdé typically enter the best universities with

the highestds . Both reasons result in a highég /o for these families who benefit from the

highest education and the highest incomes. Indase, the individuals from dynasties with
high general education pursue both generalTasgecific education, whereas those from low
general education dynasties pur3ugpecific education only. There are then two stestdies
for dynasties who work in industily one with high general education and with humapitah

endowment(ﬁ,ér), the other with endowmenth,s ). Such a situation is simulated in

Section 6.
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5 Restructuring

We now analyse the impact of a shock that entadigaificant reduction in the demand met
by the region's traditional industry, and we sugptisat the adjustment to this shock is
achieved by a substantial decrease in the wageirpeof T-efficient labour. This causes a
restructuring process, i.e. a decrease in the weighdustryT in the region's production. We
finally suppose that the service sector can emplbyhe workers who quit the traditional

industry.

5.1. The impacts of restructuring

The demand shock lowers the return to educatiothfmse individuals who choose to work in
the traditional sector whereas it has no impacthas return for individuals who decide to
work in services. As a result, the change in thasilen process only concerns the former, and
the analysis can concentrate on the sole individwhlo would have chosen to work in sector

T without restructuring.

Proposition 3. A decrease in the wage per unit of T-efficient labay, causes the following
changes:

(i) A move of certain working individuals from ustry T to services, thereby reducing the
weight of industry T in the region's production.

(i) More restrictive conditions for young adulis $elect working in industry T and pursuing
T-specific education.

(i) A release of the conditions for falling intbe poverty trap, thereby lowering upward
mobility and increasing downward mobility.

(iv) A decrease in the earnings of individuals winauld have opted to work in industry T
without restructuring, whatever their new choictagng in T or moving from T to S)

Proof. Feature (i) results from the fact that all thediwduals such that
W, >Ws(hj/Srj)l_y>_V\{- will move from industryT to service® Features (i) and (iii)
directly results from Lemma 3. Feature (iv) is sfnéforward.

® This comes fromi h,/s;" > w ) > w i ¢ after rearranging.
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5.2. Discussion and possible extensions

In the case analysed here, the adjustment to tteake in demand is totally achieved by a
decrease in the real wage per unifTedfficient labour. This is consistent with a shdblat
stems from the arrival of new competitors with I@roduction costs, such as emerging
countries in the clothing and textile industriesth€ types of adjustment are however
possible. For example, restructuring can reducdumrtion and employment in the traditional
industry without impact on wages. This story is noensistent with the decline of mining
industries which has essentially been caused byymetion of natural resources. When
workers from the traditional industry can be emplibyn services, it can be shown that the
outcome is very similar to that resulting from ac@@se in wagde Finally, introducing
unemployment, i.e., by assuming that services daemgloy all the workers dismissed by the

traditional industry, this does not change the onnes either for the subsequent generations.

6 Simulations

We now illustrate the main findings of the thearatimodel by simulating the developments
of a region that hosts two sectors, services atrdditional industry, and experiences severe
restructuring in the latter. Two cases are simdlaiéne first corresponds to the simplest form
of the model. In the second, we suppose that iddals go to different schools according to
their parents' educational levels, thereby dividing dynasties between these with a high

and those with a low)g. Finally note that a large number of simulatiorsrevimplemented

that exhibit very similar outcomes. These are aldd from the authors upon request.

6.1. Coefficientsd and d; are the same for all individuals

Table 4 depicts the parameters of the model, titialivalues ofwg and w;, and the value
W' corresponding to the restructuring shock. Thetedlahresholds, education times and

steady states, and the functions that determinéebision spaces are described in Appendix
3.

" The proof is available from the authors upon estu
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Figure 4 provides a diagrammatic presentation efdécision spaces and the related steady

states.

Table 4: The model's parameters and wages

y A n £ o % o | lo| f Ws | W | owp!

0.4 0.3 0.45 0.3 1 2.05 2.5 2.09 0.016 1 1 0.8

The parameters are selected (i) so as to dispkysitlle values, (ii) so that both sectors are
chosen (all the individuals do not select the sa®etor), and (iii)) to generate an under

education trap. In addition, restructuring in thmadttional industry consists in wagey

falling from 1 to 0.8, i.e., a 20% decrease.
The calculations (see Appendix 3) show (i) thatehare individuals who decide to work in

services and to pursue further educat(@al o >(1+ £)1J"g /&%, condition (7), (i) that all the

individuals who choose to work in industily pursue both general and specific education

(JG/5> (@+ 5)/£y)‘9), and (iii) that the steady state without educatioiis lower that the

threshold under which individuals who select sasidecide not to pursue further education

hs. This shows that an under-education trap does. exis

Figures 4 picture the three education decisionespadt also shows that a 20% restructuring

causes the traditional industry to disappear frowa itegion in the long term because the

steady stateéFbT,ér) is now under curver(h).

/
Ve

N

Steady statt
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15 2 H“0‘5”“1-””1‘5‘1”“2
Figures 4: Decision spaces and steady states befaral after restructuring
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Main results

The case described above is representative of #mgy simulations implemented wiih and

Jg being the same for all individuals. These simolaireveal several significant features:

1. The model is very sensitive to small change® jnd; and &. This comes from condition

— 1/n
f/&NS 1+e
15>(1+&)"¢ 18 and thresholdhe = . When &/0<(1+&) " /1€,
&165(1+4 e [ o 56,5_1j &I5<(1+e

no individual working in services pursues higheuaation and all dynasties in services drop
into the under-education trap. Wheg /> (1+ £)1+£/££, thenhg >0, but a rather small

increase indg/d normally results in a substantial decreasehin that then falls under

h=0Y®") thereby causing the under-education trap to gisap Symmetrically, a rather
small decrease idg /d results in a substantial increasehig that then becomes higher than
ﬁs, thereby causing all dynasties who work in sewit®efall into the under-education trap
sooner or later. This shows that small changedgnd across dynasties may have a crucial
impact on the probability to fall into an under edtion trap.

2. The model with similad and J; also results in a very low income difference bemwe
dynasties in the trap and dynasties outside thedtdahe steady state, which means that the
impact of the trap on inequality is rather smallerél again, assuming differences in
coefficient o5 across dynasties can modify this result.

3. The restructuring, even when being rather mogiestecrease of 10-20% in wages in the
traditional sector), always substantially enlargjes space of the under education trap. In
addition, in the simulations implemented with pibiles values of the parameters, a
restructuring process leading to a 20% decreaseyincauses industryi's steady state to
move outside Space 3, except for high level®of This means that the traditional industry

vanishes from the region. However, this disappesratan take a long time because the
generation at work in sectdr and at least some of their children, normallytcare to work

in the traditional sector.
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6.2. Partition of the dynasties according to ratiodg/d

We now introduce a segmentation of families in kighducation. This can derive from a
minimal human capital at the end of basic educatman is required for the young to enter the
best universities. Since the human capital at tice @ basic education is totally determined
by the parent's human capital, the latter defirmes threshold that splits individuals who
pursue higher education into two groups. Familiestlus distributed into two sets according
to the parents' human capital, and we assume Hrah{s' human capital threshofo=1.3

separates these two groups. All the individualsnfifamilies under this threshold can go to

schools providing general further education withodurctivity Jg/0 =2.05, whereas
individuals above this threshold have access t@dshwith d5/d =2.5. In addition, we
suppose thad; =3. All other parameters (including) have the same values as in Table 4.

The related values of the thresholds, of the edutdimes, of the steady states and of the
functionso(h) ando'(h) are depicted in Appendix 3.

s
s
;]
4 [ .
Traditional Industry Traditional Industry
Steady State 2 Steady State 1
3 L
I -
2 L
”~
1 Phd
7
7/
7
2 ol
0.5

Under-education trap steady state
Figure 5: Decision spaces and steady states witHfdrent ratios d5/0

Figure 5 describes the decision spaces, the sttaths, and their changes with restructuring.
Prior to restructuring, the curves in bold detemiive decision spaces and four steady states.
Space 1 defines the under-education trap. Spaoe@sponds to families working in services
and belonging to the low education group<1.3) who nevertheless pursue further general

education. As the general education steady stasrndimed by Space 2 dynamics is higher
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than 1.3, the related dynasties reach Space 3 sootaer. The dynasties in Space 3 work in
services and pursue higher education, and they tensteady state(ﬁS =238, = 0.:).

There are now two spaces of decision for the digmstho work in the traditional industry,
one with a high general education steady statecé&Sgd, the other with a low education
steady state (Space 5). It can be noted that, mtrast with the situation simulated before,
income inequality between educated and non edudatiddduals is now far from negligible

at the steady state in services. This derives fthen differences in productivityog /o

between the two groups of families.

Restructuring displaces the frontiers that sepatfa@echoice between the working sectors.
These frontiers move from the bold curves to thehtay curves (Figure 5). As expected,
restructuring spreads out the under-education trapddition, the steady state corresponding
to working in the traditional industry and pursuiggneral education now vanishes: after
restructuring, all the dynasties above threshbld1.3 decide sooner or later to work in

services (Figure 5).

It can finally be underlined that the simple intwation of a difference in productivityg /0

across families produces outcomes that are moietieaand far less sensitive to small

changes in the parameters. Further modificationk as differences id andJd; (e.g., due to

local externalities), and the introduction of thedwarn sector in the productive system, would
provide a richer picture of regional developmem&h however a high cost in term of

modelling complexity.

7 Conclusion

We have built a model that accounts for the obskfew intergenerational human capital
mobility in regions that have experienced sevedestrial restructuring. The region hosts two
sectors, i.e. services and a traditional indusBy. distinguishing general from industry-
specific skills in the choice for education, we éahown that each individual selects one
working sector and the related optimal educatioatet)y, and that this twofold decision
crucially depends on her parents' human capitalinBpducing a restructuring process into
the traditional industry, we have shown that th)srésults in a reduction in the upward

intergenerational human capital mobility for thodgnasties who work in the traditional
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sector, and (ii) causes certain dynasties to fafl the under-education trap. In its simplest
form, our stylised model does not account for a bemnof features such as local externalities,
skill polarisation and school differentiation. lotiucing these features nevertheless reinforces
our findings, as shown from the simulations that@arried out. In addition, the model is built
by assuming a perfect credit market and a zeroasteate. Waiving these hypotheses would
obviously extend the under-education trap. Finatiye that such a model may be useful for
understanding and anticipating the forthcoming tgwaents in regions that are now
specialised in sectors in which emerging countiesinvesting. It can also provide a basis to
analysing the policies that can prevent the mosteltome effects of restructuring on

intergenerational upward mobility.
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Appendix 1: The example of the French Nord-Pas-de-&lais

Since the early sixties, the French Region Nordd@a€alais (NPC) has experienced a
critical decline in traditional industries thattially accounted for almost 40% of the region’s

total employment (Figure Al).

Figure Al: Evolution of employment in the traditional industries in NPC (1968-2002)
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This restructuring has come with a lasting low uplyaand a lasting high downward,

intergenerational mobility (Table Al).

Table Al: Inter

enerational mobility in France and NPC (2003)

2003 Highest skills Lowest skills
France NPC France-NPC France NPC| France-NP
Ascending mobility rate (%) 0,00% 0,009 (0) | 32,82% |23,57%  + 9,25
Descending mobility rate (%)60,57% | 67,99% -7,42 0,00% | 0,00% (0)
Total 100% 100% - 100%| 100% -

Source: FQP database and Fleur@qR0
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Appendix 2

Four choices are possible depending on rg§éd and onhj (-1) in relation tohg:

£ £
§< 1+¢ $> 1l+¢
o) 3% o) &y

Choice I between working in $SChoice 3 between working in S without
hj(-1)<hs | without further education and workindurther education and working in T with
in T with T-specific education only | both general and T-specific education

Choice 2 choice between working inChoice 4 between working in S with
hy(-D>hs | S with further education and workindgurther education and working in T with
in T with T-specific education only | both general and T-specific education

Let us firstly note that individuaJ spends timeerr in T-specific education only if

5|'eTT£(STj(_1)),7 >/ (see the education function (4)). Sinsg(-1)= 4, this condition is

£ £
! . _ . 1+¢ _ fo) 1+¢
always fulfilled if > e ie. O > A when &> =" | and
Y o orr e or [(1—y)ej 5 ( ey)

& &
Or >[Wj AL When%;<(l+—€j . We assume tha#l is small enough so that
“V)E &y

&

5 >((11+“;£J A1 . Condition drerr* ( sp-)” > A is thus always fulfilled.
Y

e Choicel: d;/d<((1+¢&)/ey) and h;(-1)< hy

SinceJG/5<((1+£)/£y)g, individual j only pursuesT-specific education and earns

1- 1)) &) _
(&( V))1+£(l_)(th(-1))’7—f if she works in industryT. As
(1+e@-p)

hj (-1 < hs, she does not pursue further education and e\ﬂ{gzb's(hj(—l)),7 if she works in

i = oo

services. She thus follows tfiespecific education programme IT]}T >w55(hj(—1))'7, which

can be written:
1
n-y)

_ na-y) . flwg
(1) (1) = 1) —
sn>eilhen)= G| () +5(hj(—1)),7y

1

&[ijl_y (1+£@- )" 00
Wr (e~ y))‘g(l—y )

ith C. =
WItCl[ 5



28

Srj (=1
. o(h-)

The individual chooses !

to work in industry T !

: The individual chooses;

, to work in services |

— 1/ h; (_1)
y flwg 7 hs :
1-y O

Figure A2: The individual's decision whenh;(-1)< hs and dg /o <((1+ £)ley)*

y flwg
1-y O
towards Iinesn- -D=Gx f](—l) when hj (-1) tends towards infinite, as depicted on Figure Al.

1/n
Function Ul(hj (—1)) is U-shaped, with its minimum fd‘lj (-1 :( ] 8 and tends

Note that the function's minimum is always smallean hg for plausible values of the
parameters.

e Choice2: h;(-1)> hs andds /5 <((1+¢)/ey)”

The individual chooses to educate when working ith; (-1)> hs) and she only pursug
specific education when working 1h (56 /10< ((1+ g)/ey)g). She chooses to work h(in

9 ifand onlyif Ijg <I'jr (if I;s>1jr), which can be written:
srj(—1)<o—1'( h (—1)) =Gx ey

wg Jdg £ (1+e@-p))

ith C,'=s| —=
WI C_I_ Wy é—ydrl—y (8(1— y))g(l—y) (1+ 8)1+g

+e(l-y) T/(l_y »

The line al'(hj (—1)) determines the spaces of decision in the |(1a§p)—1),srj (—1)) of the
parent's human capital endowments, as depictedgomeFA3.

8 Proof available from the authors upon request.
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Srj (-1
The individual chooses
to work in industry T

and pursues T-specific
education only

AUTSY

The individual chooses to
educate and work in services

he h]— (-1

Figure A3: The individual's decision whenh; (-1)> hs and dg /d <((1+ £)ley)*

e Choice3: d;/J>((1+¢€)/ey) and hj(-1) < hy
As 5G/5>((1+ £)I£y)£, individual j pursues both general and specific education ars ea

fj =Wr(1—ér)ﬁrj—_f if she works in sectoff, and she does not educate and earns
wsd(hj(—l))'7 when working inS(hj (-1) < h) . The condition for her to choose to work in

industryT is thusw; (1- ér)ﬁrj - f> vvsé'( hj(—1))'7 , Which gives after rearranging:

1
T @y
= f/wg

3 (_1)>02(h(_1)) - G&x (m(—1)) J(h( 1))W
(-
1U(-yy

1+¢&
with C, =| s A+ey "o

W e 5 (Y a-p)

— 1/n
Function Uz(hj (—1)) is U-shaped with its minimum fohj (—1):(% f /JWSJ , and its
4

shape is similar to that depicted on Figure A2.
e Choice4: h;(-1)> h; and 5 /J > ((1+&)/ey)*

Sinceh;(-1)> hs, the optimal choice of individuglis & :1% if she works in sectds, and
£

(€T %r7) :(1%1/,1%(1— y)j if she works in sectof. Consequently, the condition for
£

A

individual ] to select industry T is IjT>IAjS, which can be written:
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vv,deydrl'y(yy(l—y)l"y)g(hj(—l))ny(srj (_1))(1—;/)/7 > V\éo‘G( hJ-(—1)),7. This gives after

rearranging:
1

jm—y)

In the map(hj (-1), 5 (—1)), line 0'2'(hj (—1)) separates the space where the individual chooses

W (Il I7)”
Wy 7 (@-y)f Y

Sy (-1) > 02'( h (—1)) =Cyx N (-1,  withcy' s(

to work in industryT (above the line) from the space where she workeiwaices (beneath the

line), and the corresponding Figure is thus sintahat of choice 2.
In both casesdg /3 <(+¢&)/ey)’ and dg/d>((1+¢€)/ey)”, the curvesak(hj(—l)) and

Oy '(hj (—1)) , k=1,2, determine three spaces of decision depaneeigure 2.

From the value<,, C,', C,, C," in functionso,, o,', 0,, 0,', it is straightforward that

99, 0, 99y’ 0, 9% . 0, 995 (, which establishes Lemma 3.
ow; oW, oW, oW,
Appendix 3
Table Al: Thresholds, Education times and Steady ates in Simulation 6.1.
ho | @)™ | (e N U R
h e " hs €5 €T | ©rr hg het St
1 2.018 2.044 1.044 0.23 0.09p 0.138 1.668 1.005580 1
Table A2: Functions determining the decision spacaa Simulation 6.1.
3.7
Without restructuring:  o(h) = 1.2825{ h0-27 + Oh(?llfj : o'(h)=1.359 h
. o 027, 0016\
With restructuring: o(h)=2.932 h™“"+ 018 ; 0'(h)=3.106xh
Table A3: Thresholds, Education times and Steady ates in Simulation 6.2*
Tte ¢ | casel| case 2 case 1| case 2| case 1| case 2
h (l+£) 1+£ R R R _ _ _ _ _
S| T & hs | hs | €& | &r | &7 | hs | hs | hgr | Mo | St
1 2.018 2.044 1.044 0.002 023 0.092 0.1B8 1.658 T72.87.0055| 1.442§ 2.5

* case 1 refers to families under threshiold 1.3, and case 2 to families abdve 1.3
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Table A4: Functions determining the decision spacas Simulation 6.2.

Without restructuring
0.016\>’

Case1l: o(h)= 0.855{ h%%7 + o8 J ; o'(h) =0.9063<h

Case 2. o(h) has no impact ; o'(h) =1.4086x h
With restructuring

3.7
Case 1: o(h)=1.955 h°%"+ 0.016 : o'(h)=2.071xh
h0.18
Case 2. o(h) has no impact ; o'(h)=3.219x h

Remark: The functions that determine the intergenerationaman capital mobility

£ £
. B noo~ £ noo~ 3% n
(functions h; = a(h; (-)’, hjs—de(mj (hj-)", by —Je(mj (hj-n)" and

£
& =0 (5(11+ gy)j (srj (—1)),7 ) are available from the authors upon request.



