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Did Public Wage Premiums Fuel Agglomeration in LDCs?

Abstract

We build and test a model of how the growth of pulic jobs with wage premiums may help to
explain the high and pdentialy inefficient level of urbanization in LDCs. Public jobs comprise
abou 40% of nonagricultural employment in LDCs, and have frequently offered substantial wage
premiums. The HarrissTodaro model - and its extensions- suggest that wage premiums induce
inefficient agglomeration, bu that model criticdly assumes that wage premium jobs are dl ocated to
favor local residents. Thisisinapplicable to public gopantmentsin various LDCs. In the two-region
general equili brium model discussed here, the existence of spatial mohility costs are shown to be
sufficient for wage premiums to result in inefficient agglomeration in regions that are dlocated
wage premium jobs. This wedens the aumptions under which wage premiums promote
agglomeration, and extends the ideato LDCs such as Egypt, Ethiopia, and Kenya, where pulic
jobs have, until recent reforms, offered substantial wage premiums, bu are not alocaed so as to
favor local residents. The palicy implicaions of this model also dffer from Harris-Todaro. For
example, if wage premiums are later reduced, the ayglomeration persists. with mohility costs, the
history of the location d jobs with wage premiums matters. We explore our hypothesis using
Egyptian data. Between 1960and 1986the share of puldic jobs increased from 10% to 34% of the
labor force, pulic jobs were centraly all ocaed, and dfered a high total compensation premium.
We find that pulic jobs' growth has substantially altered the pattern of regional mohbility and
popuation shares, in a way that is consistent with this theory of agglomeration dwe to wage
premiums and mohili ty friction.

JEL classdficaion: J61,J68,J60,J45,H11 & H40
Keywords: Public sedor, agglomeration, migration, & developing courtry.



1 Introduction

What explains the high levels of urbanization that, in orly a few decales, became
commongdacein LDCs? Whereas dudies of the share of urban employment in nineteenth century
Europe anphasize the growth of spatially concentrated labor demand arising from the exploitation
of econamies of scde in new manufacturing techndogies, and an accommodating rural labor suppy
— for example, Mathias (1969 - the consensus explanation d urbanization in contemporary LDCs
has a different focus. Urbanizationin LDCsis conventionally viewed as the result of high aggregate
popuation growth, with rural labor overflowing into urban areas- for example, Willi anson(1982
and Lucas(1997)- with comparatively littl e eanphasis on increases in urban labor demand. A feature
of LDCs that has been widely thought to reinforce this supdy-side explanation o urbanization, is
an artificially high wage in some urban sedors. This ideais associated with Harris-Todaro (1970
and its extensions. However, empirical tests of this model of inefficient concentration have proved
at best inconclusive, so that the influence of wage premiums on wban growth remains unsettled.

The purpose of this paper is to present and test a different model of how wage premiums
promote inefficient spatial concentration. This model focuses on the interadion ketween wage
premiums and mobhili ty costs. Since our concern is with the growth of cities in LDCs we atach the
argument to the impli caions of puldic wage premiums, bu discussbelow how the basic medhanism
can generate inefficient concentration when wage premiums are set by other institutions such as
unions. Public jobs provide the focus becaise of their recent importance in the provision d wage
premium jobs in LDCs:. a large propation d non-farm jobs in LDCs are provided in the pubic

sedor?, and courtry-level studies often find that public employees receive large wage premiums.®

! For example, Willi amson (1982 concludes that empiricd work does not suppart the Harris-Todaro approach, whereas
Lucas (1988 reades amore open-minded view.

% For example, van Ginneken (1990 and World Development Report (1995). Public enployment in LDCs grew rapidly
for two decales from the 196Gs and by the mid 198 averaged 44% of non-agriculture employment in a survey of
LDCs—Heller & Tait (1983).

3 A useful survey is produced in the World Development Report (19%) and Schiavo-Campo et a. (1997). Recent
evidence of Sri Lanka— Rama (1999 — suggests that substantial premiums of the order of 60% in public pay continue
to existin some LDCs. Structural reforms have recently reduced wage premiumsin some countries. In many LDCs, the
total compensation premium exceeals the wage premium because of the existence of hedth, pension and social seaurity
benefits. Much of the evidencethat wage premiums are paid in LDCs comes from studies of public wage premiums.



Thus any theory and empiricd test of the implicaions of wage premiums in LDCs needs to be
consistent with the working of the pubic sedtor and its' consequences for concentration

In Harris and Todaro (1970 wage premiums cause inefficient employment concentration
because living near to wage premium jobs is conjedured to increase the probability of a wage
premium job dfer. Thus, workers have a incentive to dstort their locaion choice and acept a
relatively low wage near to wage premium jobs. However, athough this model is applied
indiscriminately to all wage premium jobs, in many countries it is nat applicable to public wage
premiums. This is because the pullic gppantments system — frequently centralized so that the
dispensation d patronage meds the objectives of national government - does nat give asearch
advantage to locating nea pulic jobs. The model in Sedion Il of how wage premiums inefficiently
concentrate anployment requires weaker assumptions than the Harris-Todaro model, and extends
the ideathat wage premiums cause agglomeration to LDCs such as Egypt, Ethiopia and Kenya,”
where pubdic jobs are not al ocated to favor locd residents. It provides empirical predictions that are
tested against (i) two explanations of how pubic jobs efficiently influence urban employment
growth, and (i) the Harris-Todaro model of inefficient urban growth.®

We aalyze a genera equilibrium model with two regions and two goods that is a
development from Robadk (1982). In kegping with the marginal role of local government in many
LDCs, central government is assumed to all ocate pubdic jobs to each region. Public sedor workers
recaeve awage premium and produce alocal pulic good that may influence individual utility and
firms costs. Unlike Robadk’s model, the locd pullic good is impure, and services diminish with
total locd employment. The degreeof dilution d the impure local puldic good is used to replace
land prices as an equili briating mecdhanism. We do thisin order to simplify the analysis and focus

on the relationship between wage premiums and mobility costs. Central Government levies an

* Seethe survey of aggomeration by Fujita and Thisse (1996, which paints to the sence of the role of government
production in studies of employment concentration. There ae, of course, several other models of urban concentration
in LDCs — for example, Krugman and Elizondo (1992 in which protedionism increases this incentive to locae nea to
domestic suppliers and the size of cities.

> SeeKrishnan et al. (1998) for detail s on Ethiopia and Milne and Neitzert (1996 on Kenya.

® Lucas (1997 provides a valuable survey of empirica analysis of the Harris-Todaro model.
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econamy-wide income tax to pay pulic wages Competitive firms produce atraded good, and
choose anployment to maximize profit. Workers choose where to locate, given local wages and
pubic services, and buy goods out of income net of mohility costs.”

If migration is costless a regional alocaion o puldic jobs causes net - migration (which
may be paositive or negative acording to whether the productivity of pulic jobs exceels the
incremental local congestion that more puldic workers generate), and undr certain assumptions
does nat change local wages. The change in total regional employment provides a compensating
change in the provision d impure regiona public services. Additional pulic jobs cause total
employment in the redpient region to increase if, and orly if, pulic jobs are d least dightly
productive. Crucially, wage premiums do nd affed the eguili brium.

If migration is costly there exist a cwntinuum of equili bria, and all ocating puldic jobs with
wage premiums to a region will i ncreease total employment in the recipient region, even if pubic
jobs are unproductive (sineaures). Why is this? An urban alocaion d sineaures will i nduce thase
living elsewhere who do nd have such a job, to accept any offer and migrate, provided the wage
premium exceealds migration costs. The resulting increase in urban congestion reduces urban private
labor demand and relative urban wages until at a criticd relative wage, determined by mobhili ty
costs and the initia equili brium, off setting out-migration begins. Mohili ty costs creae afriction that
limits out-migration from the urban area below the in-migration that is funded by the increase in
wage premium jobs. Out-migrationis only fully offsetting if the initial equili brium is a crner point
at which relative urban wages are initialy at a low level. Wage premiums induce inefficient
migration that could be diminated if private sedor urban workers may ‘purchase’ wage premium
jobs from those rural workers who have received an offer. In pradiceworkers hading offers do nd
have these property rights. The pdlicy implications of this model differ from those of the Harris-

Todaro model. In this model, i) structural reforms that layoff urban public workers, or reduce the

" Mobility costs arise not only in separating from family and the physica costs of moving, but also when leaving an
urban area in the lossof variety of consumption goods, leaning externaliti es from skill ed workers, and access to public
services. These ae unlikely to be viewed as unimportant, and perhaps help to explain why those migrating from the
major cities of Egypt- Cairo and Alexandria- migrate only short distances.
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pubic wage premium, do nd necessarily reduce the urban labor force, and i) al ocaing urban jobs
with wage premiums diredly to rural appli cants will i ncrease the equili brium labor force

At least two arguments in the literature link pubic jobs and ‘over- urbanization'. One
schod of thought has argued that too many pullic jobs have been locaed in urban areas - for
example, Lipton (1977 — and anather that the (urban) pulic sedors may have bemme too large —
for example Keyfitz (1982 - but these mnjedures are not pursued here® These studies give
pdliticd econamy reasons for both the urban hias to pulic services and high pulblic pay, and add a
theory — usually Harris-Todaro — of househdd location, for example, Lipton (1977), Gelb, Knight,
and Sabot (1991), and Keyfitz (1982.° However, the resulting partia equili brium arguments do na
explain, for example, howv pulic jobs and services influence private labor demand at ead location.
Thus it is unclea whether a regional allocaion d loca pulic goods will i n equili brium be off set
by a cmpensating regional wage differential or attrad in-migration to reduce the pulic service
An exception is Ades and Glaeser (19%) who develop a pdliticd econamy mode of regional
taxation in which dctatorial regimes choose lower urban relative to rura taxes than democratic
regimes, and thereby stimulate dty growth. Although pubic wage premiums and uban bias to
pubic jobs are nat discussed, these authors' framework explains one form of urban fiscal bias, and
provides away to explain an urban hiasto pubic jobs. Rather than take this path, the intuition for
which appears largely worked-out, we insteal take the location and high pay of pubic jobs as
exogenous, and explore anew model of their consequences for total urban employment.

Unfortunately there is no drealy relevant econametric evidence'® that pubic jobs

subsequently influencethe spatial locaion d econamic adivity in LDCs. However, analysis of the

8 Large public secors may be the efficient resporse to twentieth century technologies in health care and education, and
insofar as public goods are dficiently supplied in spatially discrete amounts, the urban locaions of public jobs may
have been efficient.

° The emnomic geography models of urban areas and development — for example, Henderson (1988, Krugman (1991),
and Krugman and Elizondo (1992, Bladk and Henderson (1997), and summarised by Fujita and Thisse (1996 — have
yet to incorporate location distortions resulting from government policy.

19 \Wheaon and Shishido (1981) provide interesting aggregate aoss-section evidence ncerning the influence of the
public sedor on agglomeration, but are not concerned to analyse the alocational implications of government palicy in
the way adopted here. Various gudies for developed countries are relevant, including empiricd analysis of regional
climatologicd amenities and for crime and air quality amenities are available for developed countries, for example
Graves (1979 and Robadk (1982). For developing countries perhaps the most relevant work is Rosenzweig and
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influence of defense expenditure on US regional employment —for example, Markusen et al. (1991)
— and lessdiredly, that of provincial tax and expenditure pdlicies on inter-provincial migration in
Canada— Day (1992 — suggest that these dfeds could be substantial.

The theory of how wage premiums inefficiently influence migration and employment
concentration is developed in Sedion 2. Since the hypathesis propaoses a specific micro influence
upon agglomeration, it appears more instructive to test against the dternatives by examining a
single econamy in detail rather than, for example, urbanization in crosscourtry relationships.
Sedions 3 & 4 describe acase study of Egypt, 196)-1988where pubic jobs offered a high total
compensation remium, and their share in employment incressed from 10 to 3%%. Sedion 3
provides empirica analysis using individual and regional data, of whether a provincial alocaion d
public jobs subsequently influences provincial total employment, and Section 4 describes the

empiricd tests of our explanation d why this occurs.

2. A Mode of Public Jobs, Wage Premiums and Agglomer ation

In this econamy a unitary government reserves the power to make regional appantments to
pubic office, and dfers pulic jobs with wage premiums to seleded workers. We focus on hav a
centra government decision to increase a regiona alocaion d pubic jobs offering wage
premiums, will i nfluence total regional employment — and thus the endogenous provision d puldic
services — and unregulated regional wages. A private good and a loca impure puldic good are

produced in each of two feaurelessregions,** rural (R) and urban (U).

(i) The Supply of Public Goods. The government all ocates G” puHic jobs to urban aress,

and G" to rural areas. These employees prodwce a'G’(j =U, R) units of public goods per period

Wolpin (1988) who explore the effects of a child health care programme in a Colambian village on the selectivity of
migrants from nearby villages. Krugman (1998) points out the limited advances made by computable geographic
equilibrium models owing to the difficulties of calibration to actual data.



aglo,a]. The productivity of government jobs, o', may vary between regions. The pubic goods

are impure so that an increase in the region's popuation, G' + L', negatively influences the
services provided by the puldic goods — for example, roads become aowded. Since the regiona
allocation o private jobs, L', is endogenous, the services provided by regional pulic goods ¢ is

also endogenous and given by

(pj:(p(()(jGj,Gj+Lj) @ =0,0,<0 (j=RU) )

An increase in G'increases the suppy of public goods, provided of > 0, but also increases
congestion. Thus an increase in government jobs to a region has an ambiguous effect on the suppy
of pulbic services, dp/dG 0. The pubic goodislocd so that firms and howsehaldsin regionj(j =

U,R) benefit only from pullic goods produced in region]j.

(i) Firms produce output with labor and capital, K, in a cnstant returns to scd e tecindogy,

Y =@'F(L,K)  FLF20 (j=RU) @

and locd pubic services influence total factor productivity. Capital istraded at an exogenous world
pricer. Given constant returns to scale, firms minimize unit cost, which in equili brium is equal to
the unit price. Thus from (2) for a Cobb-Douglas production function, if firms may fredy enter or

leave each region, employment in each regionis given by
QD(CYUGU ,GU + LU):(WU)arl—a (3a)

PaRGR,L-GY —LY)=(wR)“rte (3b)

" There is apparently no lossof generality by having only two regions. These regions might be labelled A and B since
there is no intrinsic difference between them in the model. However the discusson of how increments to one region's
alocaion of public jobs is made somewhat more redistic by referring to the redpient region as “urban”.
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where we have used the total employment constraint, L =L® +GR + LY +G", in (3b). If LY is
such that the LHS of (3a) exceals the RHS, then urban congestion is sufficiently low that urban
firms can increase anployment. An equivalent argument applies to rural areas in (3b). Equations
(3a) and (3b) may be cmmbined to define the eguili brium relationship between the relative regional
wage and the demand for urban labor, LY, bath of which are endogenous. Thus

U w” .~U ~R ~U R
L :L(_R’G G ,a” ,a ) (3C)
w

> >
LY <0, LL2’<O, L§<O, Ly >0, Ly <O

When relative urban wages are high, uban private employment is low, ceteris paribus, since
with less urban employment congestion is also lower, which increases the local pullic services
recaved by firms enabling a higher wage to be paid. The properties of (3c) are straightforward: an
increasein GY, will i ncrease urban private enployment, L, provided a" exceads a aiticd value, so
that the increase in urban pubic services outweighs the dfed of an increase in relative urban
congestion. Conversely for an increase in GR. An increase in urban pulic worker efficiency, av,
will enhance pubic services and urembiguowsly increase LY. The demand for urban employment,

given the relative urban wage, is described by Il in Figure 1.

(i) Workers are homogenous and supdy one unit of labor. The publdic net wage is W ; private
sedtor workersin regionj earn grosswagew. Workers choose locaion to maximize utility, V, with
the consumption d private goods and local impure puldic goods as arguments. Since the price of
private goods is one, private consumption isincome net of taxes and mohility costs. Mohility costs
are aumed to be predominantly time csts and a migrant’s wage net of these wstsis propartionate
to the wage & destination. Thus in region j a migrant earns mw where m<1 for migrants and m=1

for nonrmigrants. Thus utili ty for private workersin |, V, is



V=v(mw'(-t);¢a’'G’,G'+L') V,,V,>0 (j=U,R (4)

(iv) The government wage bill is financed by a proportionate income tax, t. Thus the government

budget constraint is given by

W(G" +GY) =t wiL (5)

i=U.R

(v) Equilibrium without mobility costs, m= 1. Definition: The economy isin equilibrium if, given
government policy variables (w,G",GR,t) workers have no incentive to migrate, firms have unit
costs, and the government has a balanced budget. At the beginning of each period the Government

alocates G'jobs to region j, and sets the government wage, W, net of tax. Government jobs are

allocated to certain workers, and al accept, if necessary migrating, since by assumption

mw >w! (1-t)0j . Utility of workersin private jobs is equalized between regionsif,

VWR( -t); oaRGR, L-GY -1Y))

=V(w’ @-t); p@"G",G" +L)) (6)

Firms have unit costs if (3@) and (3b) hold. The government budget constraint is given by (5). We
may solve (6) (38) (3b) and (5) for (L, w”, w", 1), conditional upon W,G",GR. Since public
services in each region determine regional wages offered by firms in (3a) and (3b), we may
substitute @out of (6). If utility, V, is Cobb-Douglas, V =w! (1-t))(¢')**, the income tax, t, can

be eliminated from (6), and using (3a) and (3b) in (6), gives
w’ =wf (7)

It follows that, if utility is a Cobb-Douglas function, the equilibrium values of w”, W, and LY can



be foundfrom (6) (3a) (3b), and are independent of t. Thus the government can vary t to ensure that

tax revenue ejuals the pubic wage bill, W(G" +GF®), withou changing the private sedor
equili brium {(w'L')j =U,R}. *? Using (7) to substitute (W”/w?) from (3c) gives L", as a function

only of pubic serviceprovision, a'G’(j =U,R). Thuswe have,

PROPOSITION 1. If regional mobility is free (m=1) and utility is a Cobb-Douglas function of
public and private goods (i) regional wage rates are equal, regardiess of the allocation of public
jobs, (ii) urban private employment, LY, is determined by the allocations of public jobs (G",GF),

and their productivity, a” and o, (iii) the properties of L", from (3c) and (7) are:
LY =L@1,G",G%,a",a%) (8)

oI e >0 da’  d

1— k) b >Ol
dG"  dGf < da® da"

and, (iv) if urban public jobs are unproductive, then from (3c) and (7), dL"/dG" = -1, so that urban

sinecures crowd out an equal number of private jobs.

Propasition 1gives assumptions under which an allocaion o pulic jobsto aregion, funded
by a national income tax, will be offset by in-migration which changes impure pubic good
provision, rather than by a compensating change in regional wages. The intuition is that regional
change househadld utility and firms' profits in the same diredion - both are increased by locd pulic
services, @" . In-migration restores the regional equilibrium by diluting pubic service quality,

thereby reducing profits and uility relative to that elsewhere. In contrast, a change in relative

12 From the tax function (5), tax revenues are amonotone increasing function of t, so that there is a unique value of t
that balances the budget.
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wages cannd restore equilibrium because to dffset the dfed of more regional public services,

workers reguire aregional wage aut, whereas firms require awage increase.*® 4

The anbiguity of dL"/dG" arises because more pubic jobs increase bath public services and
congestion, as discussed above for (3c): if a” fallsbelow a aiticd level then the @mngestion, created
by new pubic jobs is aufficient to reduce the regional demand for labor. Since regiona supgy is
perfectly elastic & unchanged wages, this causes out-migration from the region with more pubic
jobs. The intuition for (iv) is smilar to that for (i). Urban sinecures, if partidly filled by rural
migrants, crede urban congestion and reduce rural congestion. This reduces urban firms
productivity and urban workers utility, and has a mnwverse outcome in rural aress. To raise both
urban utility and productivity, the level of pullic services must increase, since the dternative of a
regional wage change will have oppdaite effects on profits and uility. To increase urban pubic
services, private urban employment is reduced urtil the urban congestion from the alditional pulic
jobsisunpadked. Thisreturnstotal urban employment to its original level. A regional alocation o
pulic jobs will nat change total regional employment if pulic jobs are unproductive, but given
dL"/da" > 0 will i ncrease total regional employment provided pubic jobs are slightly productive.
Note that the regional allocaion d employment is independent of the wage premium, w.

(iv) Equilibrium with Mobility Costs. If m < I then (3a) and (3b) are unaltered, so that urban
labour demand is again given by (3c). Consider the urban labor supply to private jobs. At the

beginning of the period some urban private employees quit to accept public jobs. The migration

B Thus in our model the land market is not modelled. However this would not appear to alter the basic intuition
provided by this model, if land is introduced, increased public employment continues to attract migrants to clear
markets but land prices also bear the incidence of more local private employment. The way in which wage premiums
foster agglomeration when there exist mobility costs would not appear to be sensitive to using the degree of impurity of
public goods, rather than land prices, as the equilibrating mechanism.

 Departures from the Social Optimum: A Further Result. If policy variables are initialy at a welfare maximizing
level, then asmall increase in G funded by an increase in the economy wide tax, t, will increase LY for all positive a".
To see this, consider a welfare optimum. There are diseconomies in the supply of impure public goods from
concentrating total public employment in one of the two identical regions. Thus a welfare maximizing government will
support two symmetric regional economies and set a) identical government employment and income tax rates to achieve
a Samuelson first-best in each region; and b) government wages equal to private wages. This gives a distortion free
economy. Consider now a marginal increase in G" financed by increased federal income tax, t. We found that
increasing t does not alter LY, thus the only effect on LY arises from the increase in GY funded by an economy-wide tax,
t, must raise the utility of residents of j relative to residents el sewhere, which induces immigration.
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equilibrium condition (6), for the remainder who seek private work in the next period, now

reflects migration costs. If utility is Cobb-Douglas, workers migrate to private urban job if

W 1 %R %
- s =
WR m U

Using (34) and (3b) to eliminate (@~ /¢" ), workers migrate to private urban jobs if

W > m?° (> 9)
where 0 = ;<1. Conversdly workers migrate to private rural jobs if
c+a(l-c)
w
RS m’ (<] (10)

Thus the urban private sector labor supply is (a) inelastic between m°and m™at the level
determined in the previous period net of quits to the public wage premium jobs, and (b) infinitely
elastic at m®and m’. This is drawn on Figure 1 where we assume L" is the previous urban
private employment net of quits to public jobs. If the demand for labor is //, there is no migration.
If the demand for labor is I,l, then LY — L3 migrate to the urban area. If labor demand is I,l,
then L) —L; migrate from the urban area. Points on the urban labor demand schedule Il where
relative urban wages either exceed m™ or are less than m’, are not equilibria since workers will

migrate to or from the urban area.

PROPOSITION 2. An allocation of public jobs with wage premiums to urban areas will increase
total urban employment, even if public jobs are unproductive, provided i) mobility costs are positive
but less than the wage premium, ii) some of the public jobs are offered to rural workers and iii) the

initial equilibriumis not one of the corner solutions.
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The intuition for Proposition 2 is as follows. Suppose urban public jobs with a wage premium are
offered to rural workers, who accept and migrate, and assume initially that these jobs are sinecures.
This increases urban congestion, and reduces urban employee utility. In the absence of mobility
costs this prompts migration to private rura jobs equal to migration to public urban jobs, since this
restores the origina level of congestion, (Proposition 1 (iv)). However, mobility costs diminish this
offsetting flow. Thisis because the regional utility differential between private jobs declines to zero
if migration is fully offsetting, but migration costs are finite and thus prevent a full offset. If the
additional public jobs are not sinecures (a¥>0) then the extra public goods provided reinforce the

agglomeration effect of mobility costs, by reducing offsetting migration from urban areas.

Total urban employment increases because the high wage urban jobs are partly filled by
rural workers who pay migration costs to secure a wage premium. Wage premiums are not pure
rents, and instead induce workers with costs of taking-up ajob to relocate. Efficient migration and
urban employment requires that following an increase in urban public employment, rural-urban
migration only occurs when urban private wages net of mobility costs exceed rural wages mw">w?,
Without wage premiums this is exactly what happens. With wage premiums, this condition is
sufficient to prompt rural-urban migration, but not necessary since W>w" which increases the
incentive to migrate. Thus, socially excessive migration and urban employment result. What are

the policy implications?

To demonstrate Proposition 2, consider an increase in urban public jobs, G”. Assume a
fraction S of these urban public jobs are allocated to rural workers, and (1 - () to urban workers.
The equilibrium conditions are (3c), (9), (10) and the previous urban employment level minus
(L- B)G" . The migration conditions (9) and (10) are unaffected, but urban labor demand, (3c), is

changed. From equation (3c) the change in urban labor demand is given by

(+)
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dr”

U
a  =_q+qH 4 11
dGU |(w”/w )=c Ekv\/u /WR)gozR +g0;J E ( )

This gives the horizontal movement of |l in Figure 2. Consider an arbitrary previous period
equili brium, h, at which wrban private employment is LS . Wefirst discussthe cae a“'= 0, and then
show that if a“> 0 the agglomeration effect is grengthened. If a’= 0, from (11), dL“/dGY = -1,

so that in Fig 2, I shifts to the left by the increase in GY. For simplicity of notation, set dG'= A, so

that Il shifts to the left by A, to lolo. If 1abor demandis lolo, the aiticd level of private urban labor

suppy that triggers urban-rural migrationis L, . Prior to any urban-rural migration, the supgy of

urban workers to the private urban sector isreduced to L) —(1- B)A.

There ae two cases to consider: (i) If L) —(1-B)A is greaer than L, (asit isdrawn in
Figure 2), then this canna be an equili brium urban private labor supdy since the relative urban
wage ( a €) is below m’ so that migration accurs. Thus urban private labor supgy is at most,
LY Sincethe wage & all initial equili bria, except n, isabove m’, thewage & LY, then LY - LY <A,
provided the initial equili brium is not the crner point n. Thus total urban employment is increased.
(i) If i —(1-PB)A islessthan L, , then nomigration to private jobs occurs. In this case urban
private labor supdy hasfalen by (1- ) Awhich islessthan A, since 3> 0. In both the cae with
and withou migration, pivate employment dedines by less than the increase in public jobs,
provided the initial equilibrium isnot n, and B> 0. If theinitia equili brium is n, the urban wage
canna be driven lower to dffset pulic service reduction from incremental government jobs, so that
pubic jobs fully “crowd ou” privatejobs. If a” > 0, then from the second term of the RHS of
(12), the demand for urban labor is higher than in the previous analysis, and pdentially to the right,

of itsinitial pasition,!l. Thismay only reduce any urban to rural migration and thereby increase the

total urban employment that results from the increase in urban pubic jobs.
The implications of a changein 3, the fraction of urban public jobs given to rural workers.
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An incresse in 3 shifts the verticd segment of the urban labor supdy curve to the right, since

following an al ocaion d urban pubic jobs, fewer workers leave the urban private sedor for pulic
jobs. From (3c), urban labor demand is unchanged. This increases equili brium urban employment,

unlessprior to the increase in 3, equili brium employment required urban to rural migration, asin
[,I, , Figure 1. Intuitively, the greater is 3, the greder is migration from rural areas to accept a
given increase in urban pulbic jobs, A. Thisis only fully offset by greder urban-rural migration if
the egili brium is initialy at the low relative wage m’, on the dastic sedion o the urban labor
supdy curve. Thus an increase in [ will ether leave unchanged o increase total urban

employment. Fields (1979 carefully shows how the Harris-Todaro model predicts the oppaite

outcome.

PROPOSITION 3. If an allocation of urban public jobs with wage premiums has caused total
urban employment to increase, subsequent structural reformto reduce either (i) the size of the wage

premium, or (ii) the number of urban public sinecures, will not reduce total urban employment.

Theintuitionisasfollows. A lower pullic wage premium, by itself, aters nothing oncethe
original addition to pulbic jobs has occurred. Public employees may consider that their wage is no
longer sufficient to cover sunk migration costs, but no reall ocations occur. Suppase holders of urban
sineaures are fired and that some of these migrate. Public output is unatered, bu a smaller urban
popuation reduces urban congestion, thereby increasing private labor demand and (W”/wF). This
attrads in-migrants. This continues until urban private employment is increased sufficiently to
absorb al the laid-off workers with relative private wages and total regional employment

unchanged.

To demonstrate Propasition 3, suppase that structural reforms reduce G by A unproductive
jobs. The migration condtions (9) and (10) are unaffeded, bu equation (3c), the urban demand for
labor is changed. Using (3c) to derive (11), and since a" = 0, the private demand for urban labor is

now increased by A. This is because there ae fewer sineaures, which reduces urban congestion,
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and increases private labor productivity by this amount. (Shifting lolp to the right by A.) Given
mobility costs, the supply of labor to the urban private sector is increased by the A displaced
workers. Thus the urban private sector can absorb all the displaced public workers, with no change
in relative wages. Total urban labor employment is thus unaffected. The asymmetry of response of
total urban employment to positive and negative changes in G” arises because some of the
additional urban public jobs are offered to rural workers who migrate, given that wage premiums
exceed mobility costs. In contrast, reductions in public jobs do not create an offsetting reduction in
urban labor supply since displaced urban public workers are not offered rural jobs with premiums,

and in the presence of mobility costs remain in the urban sector.

3. Do Public Jobs Influence the Spatial Allocation of Employment?

The primary empirical implication of the model in Section 2 is that, if there exist mobility
costs, regions allocated centrally funded public jobs with wage premiums will experience socially
inefficient in-migration, and an increase in total employment. This occurs even if wage premium
jobs provide no local services, which would attract immigrants in a conventional way. What is the
key intuition? Extra wage premium jobs in region A provide workers elsewhere with an incentive
to migrate, even if individual productivity is not increased. This is inefficient because mobility is
costly. Asregion A is now more congested, workers without wage premium jobs will have lower
utility. In the absence of mobility costs, migration from A occurs until employment is reduced to its
original level; with mobility costs, migration from A is insufficient to restore either the original
utility in A, or to reduce employment to the initial level. Thus, under weak assumptions, inefficient
migration and agglomeration may occur due to wage premiums: even if jobs are allocated so as not

to distort the appicant's location choice, the wage premiums distort the workplacelocation choice.

This section provides a case study of employment location and public jobs in Egypt, where

an expanding public sector, 1960-1990, with a centralized system of appointments, paid substantial
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wage premiums. An overview of public jobs in Egypt, focusing on their location, compensation

premiums, and methods of appointment, is provided in the Appendix.

We first discuss whether Egyptian public jobs growth has subsequently influenced the
gpatial allocation of employment. After giving supporting evidence, we then test our explanation of
this against the alternatives in Section 4. To study whether public jobs location has subsequently
altered the spatia distribution of employment, we examine the impact of public jobs on (i) inter-

provincial migration, and (ii) the provincia evolution of population shares, 1976-1996.

i) Do governorates with public employment growth attract migrants?

An implication of the hypothesis is that workers are attracted into governorates (provinces)
with public jobs growth. To study mobility we use the 1988 Labor Force Survey™ that samples
approximately 10,000 individuals. The Survey reports residential and work locations at the time of
the survey and retrospective information concerning October 1981.2°  Respondents were classed as
migrants if their employment location in 1988 was in a different governorate to that in 1981. There
are 26 governorates (provinces) in Egypt, and these are sub-divisions of the six regions, listed in

Table 1B. The anaysis concerns male labor force participants, aged 15-64.

Migration rates by characteristic are shown in Table 2A, together with the distribution of
characteristics amongst migrants and those of the total sample. About 10% of our sample migrated
over the preceding seven years. Migration rates are high amongst those who in 1981 worked in
Greater Cairo and low amongst those who worked in Upper (i.e. South) Egypt; rates are also higher
amongst the educated. As in most other studies, migration rates increase with education, and

generally decline with age, although the youngest workers have low migration rates. Columns 2

> The survey was carried out by the Central Agency for Public Mobilization and Statistics (CAPMAS).
16 October 1981 was chosen since President Sadat was assassinated in that month and it was considered that this would
facilitate accurate recollection.
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and 3contrast the dharaderistics of migrants to pubic and private sedor jobs. Migrants working in

pubic jobs, tend to be older and to have higher than average education.

Our hypathesis requires that a substantial flow of migration to pubic jobs arises from
workers formerly in the private sedor. From Table 2B we find that of the 186 migrants to public
jobs, 80 (43%) originated in the private sedor. Furthermore, of the 1329workersin public jobsin
1988, 6.0% had migrated between governorates in the previous sven years, having previously
held private sector positions. We dso find that migration to pubic jobs, 198188, is
dispropationately large relative to the share of pubic jobs in the econamy; whereass 32% of

workers were anployed in puldic jobs, 42.8% of al migrationisto pubic jobs.

To study whether pulic jobs growth influences provincial migration, we estimate, for three
educationa groups, a binomial logit model of the probability of migrating between governorates
(provinces), 1981-88. Our hypaothesisis that governorates with pubic jobs growth attrad migrants
into pubic jobs, and so we next estimate a trinomial logit that distinguishes between the
determinants of migration to accept pulic and private jobs, relative to nad migrating. Thus, we
asume that the probabili ty that an individual of caegory i from governorate j makes choice k may

be described as alogistic function:
Prob(M; =k) =exp(B, Xy )/[1+H exp(B X, )]~ for k=0, 1 and 2.

In bah models the reference category (k = 0) is non-migration. In the trinomial model k = 1 is
migrating to a puldic sector job; k = 2 is migrating to a private sedor job. The eplanatory
variables comprise bath provincia level and individual variables that normally enter migration
models, and aso additional variables capturing: (i) the influence of wage premium jobs on
migration, and (ii) the provison d locd pubic services. These variables are now discussed.
Public sector employment. First, we dlow for the possbility that certain pubdic employees produce

locd pubic goods or subsidized services. The level of these services influences utility, and from
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the analysis in Section 2 we expect that shocks which reduce local public service provision will

induce out-migration.'” To capture this effect we use the change in the level of public service jobs

divided by total employment in the origin governorate, A(¢' /N').

Secondly, we have modeled in Section 2 how wage premiums may prompt migration. To
derive an econometric specification we must be more specific about public appointments. We
assume that during each period a fraction of public jobs turnover, but that public workers cannot

anticipate which. Thus each period all workers apply for a public job.*® The probability that an
individual in education group i receives a public sector job offer isgiven by Q' /E', where Q'isthe

number of positions created over a given period, and E'is the number of workers without public

jobs in education category i. In our model all successful applicants accept public sector jobs

regardless of location since mw >w’ (j =U,R). Now consider aworker living in governoratej. If
the number of public sector jobs created in other governoratesis Q' ; » and governorate of residence

does not influence where an offer is located,'® then the probability that an individual in educational

category i migrates to a public sector job is given by
Q'/ENQL, /Q)=Q, /E

The denominator, E', is independent of j. Thus, in a model of migration within educational

category i we conjecture that the probability of migration to public sector jobs is positively

influenced by provincial variations in Qij, the increase of public sector jobs located in
governorates other than that in which the individual is located. In the notation of Section 2, Q' |is

givenby AG!;.

" We have also used a regional human development index based on components such as life expectancy and literacy
which might be thought to reflect the consequences of public service outputs. This index gives similar conclusions to
the variable reported.

'8 These jobs may produce local public goods or be sinecures but all offer the same high compensation.

19 This specification of the allocation of public jobsis reinforced by the procedure whereby public jobs are allocated by
acentral government agency, such asthat in Egypt, which minimizes the influence of residential location on job offers.
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The two public job veriables {A(¢' /N') and AG!;} are thowht of as determining the

migration flows created by shocks to the levels of G and GRin our equili brium model in Sedtion 2.
The first variable cgtures changes in provision d locd public goods, and the latter an ureven
geographic distribution d new jobs with wage premiums. In ou model wages are endogenous and
thus in ou preferred empiricd models we exclude relative provincial wages from the list of
regresors. Relative provincial unemployment rates may similarly be thought of as endogenous
with resped to government job creation and are excluded from our preferred models. Public Sector
Employees may experience diff erent migration propensities. Since lesseducaed public employees
frequently hold short-term contracts, we dlow illit erate puldic employees to have a separate

influence. We dso alow for the foll owing familiar influences.

Age: Many studies have @nfirmed the conjecture that the probabili ty of a move deaeases with age
— for example, Mazmundar (1987. The influence of age is examined using six age groups: 15-21,

22-26, 2734, 3544, 4554 and 5564.

Education: The propensity to migrate is generally foundto be higher for the more elucated. In
addition, a few studies find that the more elucated are more sensitive to emnamic variables
aff ecting mohili ty, for example, Fields (1982), Schultz (1982 and Levy and Wadycki (1974.%° We
distinguish three @ucaion groups: illit erates; literate, bu less than secondary schoding and

university graduates.

Cost of living: Regiona differences in cost of living are catured by six regional fixed effects:

Gredaer Cairo, Alexandria and Canal Cities, Lower and Upper Urban, Lower and Upper Rural.

20 A one per cent increase in locd wage rates reduces the migration rate by only 0.3 per cent for the uneducated and by
1.7 per cent for those with seaondary educaion. They argue that educdion clealy increases information diredly and
reduces the st of obtaining more information. Thus, the educaed tend to be much more responsive to wage and
income oppatunities than are the uneducated. Fields (1982 in his gudy of Colombia finds that the better educaed
groups exhibit more resporsiveness to dfferences in income as shown by the higher coefficient of origin and
destination income in the maao migration function. Similar results are obtained by Schultz (1982 in his work on
maao-migration in Venezuela using separate regressons for different educational groups. He finds that the destination
employment conditions are statisticadly significant only for the secondary and higher educationa group. For the less
educated groups the traditional wage gap appeas to be the predominant determinant of interregional migration. Levy
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Industry: Evidence from Table 2A, shows that the agricultural sedor contains 34% of the total
sample, bu only 18% of the migrants. One reason may be that the experience gained in agriculture
usually has littl e value dsewhere. Table 2A shows that only 6% of the total sample ae enployed
in the cnstruction sedor compared to 17% of migrants, perhaps as a result of the spatialy
fluctuating nature of construction cemand®* Thus, four private indwstry effeds are used:

agriculture, manufaduring, construction and services.

Relative provincial (governorate) wage and unemployment rates traditionally play a central role in
empiricd migration analysis where migration is modelled as arising from spatia differences in
utili ty levels, which are usually captured by relative wage and uremployment rates. In the model in
Sedion 2 wages are endogenous D that in ou preferred model we exclude familiar measure of
labor market tightness and use shocks to the government employment variables, described abowe,

asthe gpropriate exogenous regresrs.?

Results: Table 4 gives estimates of binary logit models of the probabili ty of migration. Columns 1,
3, and 5 show the full model for the three types of workers, while olumns 2, 4, and 6 give the
parsimonious version where insignificant variables have been deleted. The parameter estimates in
Table 4 suggest that the geographic distribution o incremental pulic sedor employment has a
highly significant influence on migration, except for illit erate workers, where the effect is
eoonamicdly meaningful but poaly determined. The more pulic jobs that are aeded ouside a
given governorate in the period 198-88, within an educational caegory, the higher is the
probability of out-migration, ceteris paribus. This confirms the prediction that increases in the
relative size of the puldic sedor in governorate j, results in greater in-migration flows. We could

not, however, uncover a significant effect for any educaional group d the dange in the pulic

and Wadycki (1974 study interstate migration rates in Venezuela, and they find that the wage dasticity of migration
increases darply with education.

2L Similar patterns have been found in developed countries — for example, the UK, where mnstruction and service
workers are found to be more likely to move than other workers, ceteris paribus.
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services variable; A(¢'/N'). (We have dso used a provincia development index, but this too

givesinsignificant results.) The primary impad of pulic jobs on migration would appear to be & a

source of high compensation employment rather than through local pulic goods provision.

The parameter estimates for other variables suppat the spedficaion. For the lesseducated,
the probabili ty of migration peeks among those aged 22-26, and for the educaed, dightly later, i.e.
among those aged 27-34. Amongst the lesseducated, workers engaged in agriculture, are lessprone
to migrate — as foundby Tunali (199%) —while cnstruction workers are more likely to move. Also,
the estimates how that amongst illit erate workers, those in the rurad areas are more likely to
migrate. The impad of being a puldic employee on migration dgpends on educaion, and orly

migration amongst illit erates isincreased.?
i) Public jobs and the evolution of the provincial distribution of population

Sedion 3 (i) provides evidence that an increase in publlic sector jobs in a governorate
(province) induces in-migration. This Ldion explores how far this is consistent with evidence
abou the evolution d provincial popuation levels. We study time series evidence of whether the
distribution d pulic jobs has subsequently redistributed popuation ketween Egypt’s governorates.
We use asequence of the Egyptian Popuation Census to estimate the dfects of the location d
pulic jobs onthe esolution d the provincial shares of popuation, 198696. A poded crosssection

time series model of provincial popuation share is estimated using as the dependent variable the

shares of provincial popuation, S', in 1996 and 1986 for twenty-two governorates.”* The

explanatory variables are a) the popuation and puldic job shares ten years earlier; b) the dhangein

2 However to chedk the robustness of our findings we dso estimate disequili brium models which include wage and
unemployment effeds. These provide very similar findings and are available from the authors on request.

% The most likely explanation is that public jobs for illit erates tend to be short-term contrads, and that these provide on-
the-job training and information about the worker, which in the @sence of formal credentials, help to seaure aother
public job.

24 Separate data for five “Frontier” governorates: Red Seg El-Wadi EI-Gidid, Matrouh, North Sinai and South Sinai do
not exist for 1976 These governorates are therefore combined and treaed as one geographic unit. Thus only 22
governorates rather than 26 are used.
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pubic job shares over the intervening period. This gedfication alows the share of puldic jobsin
yea t to be influenced dfferently by the accumulation d pulic jobs before (t-10), than by that in

the more recent ten year period between t and (t-10). Thus we estimate

S'(t) =B, + BS' (t-10+ B, p’ (t-10) + B[ p' (1) - p’ (t—10)] + €’

where S!(t) is the provincia share of popuationin periodt, and p’(t)is the provincia share of
public jobs in period t. Since the ‘recent’ change in puldic job shares p’ (t) - p' (t —10), might be
thought to be partly determined by popuation share in S'(t), we estimate the model using

instrumental variables as well as by ordinary least squares. Sargan statistics to test for mis-

spedficaion were found to be ingdignificent in  bah o the modes

(Col 1:x%(2) =214 Col 2:x?(2) =154).

Theresults are described in Table 5. The wefficients on bah variables capturing the effects
of pubic sedor job shares are of the mrred sign, and are statisticdly significant. We ae unable to
rejed the null hypothesisthat 3, = 3,, so that whether the public jobs were aeaed in the 10 year
period pior to, forecast popuation share, or at an earlier paint, is not of significance. We can
therefore asume 3, = B,and collapse in the model to ore with orly p’(t) representing the
evolution d pulic jobs. Once again we estimate the model using both ordinary least squares and
by instrumenting 2° the public sedor variable, p’(t). This is represented in columns 2 and 4 of
Table 5. In eadh case the parameter estimate on p’(86) is highly significant, with an estimated

value of abou 0.5. Thisimpliesthat a 10% increase in agovernorate’s are of pullic jobs leads to
a5% increase in popuation share. Sinceonaverage one third o jobs are in the pulic sedor, thisis
consistent with the view that three etra puldic jobs in a governorate increases the governorate's

popuation by abou five. Since in Egypt the labor force participation rate in 1996was 30% the
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estimate suggests that ten extra governorate j public sector jobs will attract about five extra migrant
workers to governorate j, each accompanied by two dependants. In summary, the evidence in this
Section supports the mobility evidence in Section 3 (i) that public jobs growth has influenced the

provincial alocation of labor.

4. Why Do Governorates with Public Jobs Growth Attract Migrants?

In Section 3 we discussed evidence showing that provincia public jobs growth has attracted
migrants, and that provincial population shares have increased after being alocated public jobs.
The model in Section 2 shows how one important cause of this may be the wage premiums attached
to public jobs, which enable rural applicants to accept urban jobs that they would otherwise reject,
and induce inefficient migration. Other causes are not excluded, but of these aternatives only the
H-T model implies that this process of concentration is inefficient. In this Section we test our

explanation of why public jobs spatially concentrate the population against the aternatives.

The leading aternative hypotheses are that 1) public jobs offer wage premiums, and those
living nearby have a search advantage (H-T), and 2) public jobs create an increased demand for
local private services, which therefore expands and attracts in-migration. We shall continue to
control for the potentially efficient influence of the supply of provincial public services, A(¢' /N').
As discussed in the Appendix, Hypothesis 1 is unappealing for Egypt since public jobs requiring at
least secondary education (the magority) are centrally allocated. However, amongst the least
educated there may be migration to be near wage premium jobs as H-T speculate. Thus, to allow for
this, we shall disaggregate the analysis by educational category. The hypothesis in Section 2
emphasizes how wage premiums facilitate public sector hiring of migrants in governorates with

more public jobs. In contrast, both of the aternative hypotheses predict that the provincia growth

% The instruments are listed below Table 5. The Wu-Hausman test suggests that the exogeniety assumption is rejected
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of pubic wage premium jobs will cause in-migration to fill private e well as puldic jobs. Why is
this? In the H-T model, more wage premium jobs attrad alarger stock of workersinto low pay jobs,
some of whom eventually acquire wage premium jobs. Hypothesis 2 propases that governorates
with more pulic jobs grow because of a locd multiplier effed through the demand for locd
services, with noemphasis on wage premiums 0 that immigrants are indiff erent to accepting pulic
and private jobs. Thus we explore migrants' jobs at destination and examine whether the growth of
pulic jobs in a governorate stimulates migration to undertake pulic jobs, private jobs, or bath. In

Sedion 4(ii) we again contrast the dternative hypotheses, but by using urban wage data.

(i) Does public employment growth in a governorate attract migrantsto public or private jobs?

In our model of inefficient mohility, migrants are dtracted to governorates with growing
pubic sedorsin arder to accept public jobs. Migrationto private jobsin a suppating service sedor,
prompted by neaby pulic sedor growth, is nat inconsistent with the model but it is not part of our
argument that it occurs. In contrast both of the other hypotheses predict that the growth of wage
premium jobs prompts agglomeration by attrading migrants to urregulated nearby jobs of some
type. In the H-T model migration to low pay jobs near to an expanding wage premium sedor is the
crucia mechanism whereby wage premiums prompt urbanization. We @ntrast these implicaions
by estimating a multinominal logit model that distinguishes migration flows to pubic and private
jobs. The samples of illit erates and those with lessthan secondary education are combined since
the pubdic hiring procedures are the same for workers in these cdegories. However, because of the
centralized hiring practices for those with at least secondary educaion, as discussed in the

Appendix, these workers are considered separately.

The estimates in Table 6 indicate than an increase in puldic jobsin ather governorates has a
pasitive highly significant impad on migration to pulbic jobs relative to na migrating for both

educationa groups. In ather words, the more pulic jobs that are creded in ather governorates, the

and that instrumental variables estimators are preferred.



more likely is out-migration for all educational groups to a public sector job. However, public jobs
growth in other governorates has an insignificant impact on migration to private sector jobs relative
to not migrating, for the less educated groups, and a positive significant effect for the better
educated. Thus support for the aternative hypotheses appears to be concentrated amongst educated
workers. In Egypt, expansion of public jobs has not caused the low-waged to accumulate in nearby
private jobs. This is particularly striking since for the poorly educated a local search advantage for
public jobs might exist so that some evidence for the H-T view would not be inconsistent with the
ingtitutional context. We have pointed out that in Egypt the more educated group has no local
search advantage for public jobs so that the effect uncovered for that group is best interpreted as
evidence for an expanding service sector attracting migratory inflow in the conventional way

(hypothesis 2).

The evidence in this section is consistent with the view that socially inefficient migration
and agglomeration are induced by public job offers with wage premiums, but is inconsistent with
the H-T claim that the prospect of premiums causes inefficient migration by low-skill workers to
nearby unregulated jobs. This is significant since it was the plight of the urban poor that provided

the primary motivation for the Harris-Todaro theory of wage premiums and agglomeration.

The role of public service provision as captured by origin-governorate public jobs per head
is not strong, although for the less educated there is some evidence that a larger public sector per
head reduces provincia out migration to public sector jobs in other governorates. The absence of a
similar effect for migration to private jobs casts doubt on the view that this strongly reflects the

utility consequences of asimple increase in the public services of the origin governorate.

The interaction effect of being illiterate and being employed in the public sector is included
in the model (cols. 1 and 2). The estimates suggest that public sector employment growth increases
the mobility of illiterates, primarily to accept other public jobs. The effects of age and industry are

similar to those in the binomial models.
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Smulations: Table 7 shows the predicted ou-migration probabiliti es for five types of
workers based onTable 6. The importance of provincial pullic jobs growth is cgptured in the top
panel which compares the migration probabili ty for five types of workers when increases in pubic
sedor jobs in ather governorates is one standard deviate greder than the provincial average, and
those when it is one standard deviate below the provincial average. Such a dange reduces
migration rates by dlightly lessthan 50 amongst poaly educaed workers, and by abou 60%

amongst graduates from secondary or higher education.

The other parameter estimates give suppat to the specificaion. The more elucaed are
more likely to migrate, by afador of four. Thisisvery similar to findings for Colombia, where the
migration rate dso rises darply with education and is four times as high for thase with higher
education as thase with non —Fields (1982. Also, ou findings indicate that rural workers are more
likely to migrate between governorates than urban ores. The rate of migration o a rura illit erate
worker is predicted to be & least twicethat of an urban illit erate worker. The rate of migration d a

rural educated worker is predicted to be four timesthat for an urban educated worker.
(i) Urban private wages and the influence of jobs with wage premium

The migration evidence suggests that puldic wage premiums have fadlit ated inefficient
agglomeration by attracting workers to aacept pullic jobs in growing regions. We now look at wage
data to explore further evidence caable of discriminating between this and the H-T view. First, we
consider the implicaions of each hypothesis for the relationship between the size of the pulic

sedor and urregulated private wagesin urban areas.

A basic implicaion d the Harris Todaro model (Hypothesis 1), is that unregulated wages
are lower in cities with greater proportion d jobs with wage premiums, for otherwise expeded

wages are not equalized adosscities.?® The model in Sedion 2implies that if mobility is costless

%6 Consider the simplest version of the Harris-Todaro-Fields where dty j has Gj public jobs offering wage W, and
there is a region with exogenous wage w and no public jobs. If all public jobs turnover ead period, and all workersin
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urban private wages are independent of the locd proportion d high wage government jobs. If
mohility is costly, relative urban wages may rise or fal with propation d pubic jobs acording to

their productivity, a . %’ The locd pubic good asped of government jobs reduces firms' costs and

increases the private demand for labor (the secondterm in (11)). Thusin Figure 1, if a' islarge a
increase in government jobs to governorate i may shift |l to the right, and for al initial equili bria
except v, increase labor demand and relative private wages in governorate i. For two ather reasons
the resporse of wages in a governorate to an increase in government jobs may be dependent upon
locd phenomena. First, the sensitivity of utility to congestion may well differ between governorates
so that the slope of Il (see (12)) may differ between governorates. Sewndy, governorates may
differ in the proportion d puldic gpantments to migrants 8. Thus, additional government jobs,

which shift II, will change relative wages by different amourtsin dfferent governorates.

In order to explore whether these data ae wnsistent with the H-T prediction that, in
equili brium, urregul ated wages are lower in urban areas with a larger share of puldic jobs we have
used individual datato estimate “Mincer” earnings equations for male private seaor urban workers.
These individuals are distributed aaoss 26 uban aress, and we use our data to cdculate the
propation d workers in government jobs, by educaional groupfor each area Thisvariableisthen
used as the explanatory regresor, to cgpture the Harris-Todaro effed on unregulated wages. Since
jobs for those with lessthan secondary education may offer local residents a seach advantage, we
run separate regressons for a) university and secondary educaed persons and b) thase with less
than secondary education. Within the latter group we distinguish between those who are illit erate,

can read, have completed ony primary education, and have completed preparatory educaion. To

city j apply, then the probability of a public job dfer, p, is Gj(G]j + Lj) where Lj is private enployment intown j. Then
in  migration equilibrium  (1-p')w!' = p’'w=w. Thus totaly differentiating we have
dw! /dp’ = —(w-w!)/(L- p’)<O.

2" Here private wages nea public jobs fal as rural appantments to public urban jobs increase urban congestion and

reduce the urban private demand for labour private employment. Mohility costs inhibit migration from areas congested
by more public jobs.
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control for variations in the urban cost of living we have added a fixed eff ect which takes the value

1 for Cairo, Giza and Alexandria, and value O, aherwise.

Our main results are given in columns 1 and 3 d Table 8 and in bah cases we find
insignificant and extremely small parameters, for the variable cagturing the relative scale of
government jobs. In columns 2 and 4we have alded a measure of the dhange in the propation o
locd jobs that are puldic in an attempt to capture disequili brium effeds. The resulting parameters
are dose to statisticd significance but inexplicably have different signs for the two educational
groups. We anclude that the esidence from urban wage data is inconsistent with the H-T modd,
but is consistent with bah the agument in Sedion 2, and the hypaothesis that pulic sector jobs

encourage the cnventional growth of a suppating service sedor.

5. Conclusion

Many LDCs possssa unitary system of government in which central government all ocaes
pubdic jobs to regions and pays a wage premium. This paper shows how, if migration is costly,
regions that receive pulic jobs with wage premiums experience inefficient in-migration and
employment concentration, even if these jobs do nd produce local pulic services, and jobs are not
offered to favor locd applicants. This is becaise governments may for reasons of patronage
distribute offers for wage premium jobs to workers who must undertake @stly migration to accept
them, and are unable to trade these jobs with workers who have lower mohility costs. Although in-
migration funded by wage premiums creaes urban congestion and reduces pubic services, the
various costs of migration from the dty are sufficient for the eguili brium city size to increase, since

wage premium jobs are mncentrated in certain locations.

Although bah the Harris-Todaro model and the ‘frictional mohili ty cost’ model described in
Sedion 2 adlow wage premiums that are unevenly distributed over spaceto create inefficient
employment concentration, the enpiricd implicaions and pdicy inferences of the models differ.

Empiricd evidence from Egypt shows in Sedion 3that pullic jobs growth has atered the pattern of
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regional mobility and population shares. However this could reflect efficient labor reallocation or
either of the models of inefficient employment concentration. Secondly, in Section 4, we show how
the theory developed in Section 2 may be tested against alternative theories of why public jobs may
cause agglomeration. The exploration of individual mobility to public and private jobs, together
with wage and regional population shares data, is supportive of our hypothesis relative to the
HarrisTodaro model. However, there is aso evidence that public sector growth induces

conventional in-migration to nearby high-skill private employment.

In this model wage premiums are attached to public jobs, but wages in some sectors are also
set above competitive equilibrium levels by trade unions or for efficiency wage reasons. While the
modeling is complicated by the endogeneity of unionized or efficiency wage employment - public
employment can more easily be thought of as exogenous - the labor market equilibrium capturing
costly migration between non-rationed jobs to maximize utility has a similar structure. We therefore
conjecture that other causes of wage premiums will promote employment concentration under

similar assumptions.

Williamson (1988) has pointed out that primary cities in LDCs generally have large
population shares relative to primary cities in developing European countries in the nineteenth
century. The evidence gathered above suggests that this may in part be explained by the scale of
public employment in primary cities, and the migration incentives provided by substantial public

wage premiums that have been paid in the devel oping countries in the modern era.
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Appendix

The pulic sedor sharein total employment rose from 10% to 3% during the threedecades
after 1960 —see Table 1A — and by 1990t produced almost half of GDP.?® Public jobs are
unevenly alocaed among regions, with much higher propations of pulic sector employees in
urban areas — see Table 1B. For example, in 1993 pubc employment accounted for 49% of total
employment in wban areas and 23% in rura areas. Among urban areas, pulic jobs are dso
unevenly alocaed.?® While only 32% of pubic employees are elucaed to seondary level and
abowve, these comprise 69% of the entire working popuationin this education caegory.

The growth o pubic jobs has been underpinned by an ‘employment guaranteeé which
entitled unversity and secondary schod graduates to a puldic gopantment two and threeyears after
graduation respedively, and a generous total compensation package.®*® When the growth of the
pulic wage bill became unsustainable in the mid 198, the government responded by eroding red
pulic wages and increasing waiting periods for jobs3' By 1987 bue wmllar workers were on
average earning the same wage rate in the puldic and pivate sedors, while white wllar workers
were only earning around 66 of the private wage rate. However, the nonpecuniary advantages of
pulic jobs in Egypt — hedth care, pension and job seaurity — are substantial (for a caeful
documentation d this, see Assaad and Commander (1994), and excess sipdy to pubic jobs
amongst all educaional groups existed throughout our period o study.** Amongst thase with less
than secondary education, the central job al ocaion mechanism did na apply during 19818, and
there may have been incentives to live near to pulbic jobs. Public gopantments are centraly
coordinated by the Ministry of Manpower which reviews applicaions from eligible graduates and
invites requests from government agencies and enterprises for graduate employees. Since the
agencies and enterprises are provided with fundng for appantments, demand exceals suppy.
Graduates are nat necessarily matched to jobs in governorates in which they are resident. Apart
from certain spedfied caegories (medical doctors and teaders), puldic agencies have only been
allowed to hire graduates through this system, although in 1978 pubc enterprises were dlowed to
opt out, and to seled their own hiring levels and employees — Hansen and Radwan (1982).

%8 Between 1960and 197, whil e the rate of growth of Egypt’s labour force was 2.2%, that of public employment was
7.5%. Egypt: Human Development Report 1995.

29 For example, in 1986(1993), public employment as a percentage of total employment was 45.5 (48.3) in Cairo, 21.6
(29.2) in Damiettaand 181 (26.7) in Fayoum - Egypt: Human Development Report 1994and 195.

%0 Similar systems for public gpadntments are in placein other LDCs — for example, Ethiopia. The waiting period
alowed males to complete military service. In 1973the employment guarantee was extended to demobili zed military
with lower educaional qualificaions, but this was withdrawn in 1976 The guarantee stimulated the demand for
secondary and university education, which in turn, increased appli caions for public employment.

31 SeeAssaal (1997). The wage structure was also compressed by increasing wages at the lower end while restraining
the wages of the more skill ed, Said (1996).

32 |n addition to the basic wages, workers can recéve dlowances for hazadous work, acommodation, and various
other aspeds of the job. The sum total of allowances and incentives is limited to 100% of the basic wage (Assaad
1997). Zaytoun's (1991 analysis of the eanings differential also reveds that private sector workers in general ean
higher wages than public seaor workers, and that this differential is substantial for white-collar employees. Assaad and
Commander (1994) point out that the public sedor is the preferred employer, not for the wage reasons but for a
combination of status, seaurity and benefits such as free medicd care ad priority access to subsidized goods and
services.
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Table 1A
Employment by sector in Egypt

Year Public Sector (PS) Private Sector Urban Popul ation*
Thous % of Total Thous % of Total Thous % of Totd

Employment Employment Pop
1947+ 310 44 6685 95.6 6363 335
1960* 770 10.0 6957 90.0 9965 38.2
19702 1300 15.7 6975 84.3 na na
1976/77° 2958 311 6536 68.9 16037 438
1981/82° 3851 336 7908 66.4 na na
1986/87° 4794 35.8 8589 64.2 21216 44.0
1989/90° 5275 36.6 9125 63.4 na na
1995* 5308 349 9900 65.1 na na

Notes: Dataon urban population are only available for population census years.
The public sector comprises four main categories: central and local government, public
authorities and public enterprises.

Sources:*Mabro (1974) pp.209-210.
2 Abdel-Fadil (1980) p.6.
3Egypt: Human Development Report 1995, p.35.
“Assaad (1997) pp. 85-118.

Table 1B
The location and educational structure of public jobs

Working Region PS Jobsas a % of Total PS Jobsas a % of Total

Employment in 1981 Employment in 1988
Greater Cairo 44.35 46.00
Alex & Canal Cities 44.96 43.87
Lower Urban 38.57 41.65
Upper Urban 4177 44.54
Lower Rural 12.75 13.95
Upper Rural 14.59 16.87
All Regions 30.27 32.17
Educational Level in 1988 Distribution (%) of PSJobsby  Distribution (%) of Educational

Educational Group Group Working in PS

No education 13.60 10.83
Less than Secondary* 54.53 39.17
Secondary & University 31.87 69.23

!_ess than primary, primary and preparatory schooling
Note: The datafor Table 1B is drawn from the 1988 LFSS, which as can be seen, gives us alower
estimate for the share of Public Sector employment for both, 1981 & 1988 than Table 1A.



Table 2A
I nter-governorate migration summary statistics

Migration Public Private Sample
Rates' Migrants® Migrantss  Characteristics®

Age(Meany - 35.9 33.2 38.6
Age Groups® (%)
15-21 9.47 5.91 22.98 16.36
22-26 15.59 19.89 27.02 15.19
27-34 13.61 37.63 24.19 21.61
35-44 8.78 24.70 11.69 19.45
45-54 4.63 8.06 6.45 15.26
55-64 6.18 3.76 7.66 9.59
Educational Level (%)
No education 8.1 20.97 41.94 40.39
L ess than Secondary® 9.7 40.86 45.96 44.80
Secondary & University 155 38.17 12.10 14.81
Economic Activity (%)
Agriculture 5.3 19.89 16.53 33.60
Manufacturing 9.6 8.06 20.56 15.67
Construction 27.1 10.75 21.77 6.22
Services & Others 111 61.30 58.86 4451
Public Jobsin 1981 (%) 11.0 56.99 16.13 30.27
Origin Working Region (%)
Greater Cairo 14.8 35.48 36.29 23.99
Alex & Canal Cities 9.6 8.06 10.48 9.73
Lower Urban 9.4 13.98 11.69 13.35
Upper Urban 35 215 4.84 10.52
Lower Rural 8.7 27.42 18.95 25.56
Upper Rural 9.2 12.90 17.74 16.86
Sample Size 186 248 4390

! Migrants per 100 personsin the seven year period, 1981- 88.
2 Distribution of migrants to public sector jobs by category.

3 Distribution of migrants to private sector jobs by category.

* Distribution of whole sample by characteristic.

°Agein 1985.

® Less than primary, primary and preparatory schooling.
Source: 1988 LFSS.



Table 2B
Migration and public sector employment: 1981-88

Public Sector Employment Private Sector Total Employment
in 1988 Employment in 1988 in 1988
Migrants' Total Migrants Total Migrants Total
Employment? Employment Employment
Origin Sector
Public Sector 106 1199 40 130 146 1329
Employment in 1981
Private Sector 80 207 208 2854 288 3061
Employment in 1981
Total Employment in 186 1406 288 2984 434 4390
1981

Source: 1988 LFSS.

Notes:

! The number of Public Sector employees in 1988 who have migrated (moved between governorates)
between 1981 & 1988.

Total number of Public Sector employees in 1988.



Table 3

Definitions of the explanatory variables

VARIABLE

DEFINITION

1. Public Sector (PS)
PS Employeein 1981
PS Employee * llliterate

Increasein PS Jobsin OTHER
governorates

Increase in public servicesin OWN
governorate per employee

2. Educational Levels
[literate

Less than Secondary
Secondary & Above

= 1if employed in the public sector in 1981
= 1if employed in the public sector in 1981 and illiterate

Increase in public sector jobs (by educational group) in other
governorates, 1981-1988

Increase in public service jobs in own governorate, 1981-1988, as a
percentage of total employment in own governorate in 1981

No education
Primary and preparatory education
Secondary and university degrees

3. Regional Dummies ( Greater Cairo is the reference group)

Alex & Canal Cities
Lower Urban

Upper Urban

Lower Rural

Upper Rural

=1if working in Alexandria or Canal Citiesin 1981
=1if working in Lower Urban in 1981

=1if working in Upper Urban in 1981

=1if working in Lower Rural in 1981

=1if working in Upper Rural in 1981

4. Industry Dummies (Services are the reference group)

Agriculture
Manufacturing
Construction

=1 if employed in the agriculture sector in 1981
=1 if employed in the manufacturing sector in 1981
=1 if employed in the construction sector in 1981




Table 4
Logit models of the probability of governorate out-migration

Variables Illiterates Less than Secondary Secondary & Above
1 2 3 4 5 6
Constant -2.58 -251 -4.90 -4.92 -7.68 -11.03
(-3.79) (-6.51) (-3.87) (-3.90) (-3.04) (-5.03)
Public Sector (PS)
Increasein PS Jobsin OTHER 0.07 0.07 0.02 0.02 0.04 0.05
governorates (1.03) (1.03) (2.80) (2.80) (2.75) (4.96)
Increasein public servicesin 0.0004 0.01 0.01 0.009 0.01
OWN governorate per (0.02) (0.65) (0.66) (0.28) (0.31)
employee
PS Employee in 1981 0.54 0.55 -0.30 -0.32 -003 -
(1.99) (2.05) (-1.54) (-1.67) (-0.12)
Age Group Dummies
15-21 0.36 0.38 -0.42 -0.47 -1.40 -1.57
(1.16) (1.45) (-1.86) (-2.34) (-2.12) (-2.37)
22-26 1.02 1.03 008 @ - -0.66 -0.65
(3.53) (4.29) (0.37) (-2.07) (-2.06)
35-44 0.10 -0.69 -0.72 -041 -0.35
(0.35) (-2.66) (-2.98) (-1.32) (-1.14)
45-54 -0.69 -0.69 -1.58 -1.62 -0.54 -0.53
(-1.93) (-2.18) (-4.08) (-4.28) (-1.34) (-1.34)
55-64 -018 - -1.06 -1.08 0.14
(-0.51) (-2.55) (-2.67) (0.25)
Educational Levels
Secondaryonly  -—em e e e -0.89 -0.72
(-2.59) (-2.08)
Regional Fixed Effects
Alex. & Canal Cities -0.89 -0.94 -0.77 -0.76 -1.17 -1.63
(-2.01) (-2.21) (-2.50) (-2.49) (-2.75) (-4.02)
Lower Urban -006 @ - -0.79 -0.79 -1.83 -241
(-0.17) (-2.18) (-2.17) (-3.19) (-4.39)
Upper Urban -1.13 -1.21 -2.12 -2.09 -2.63 -3.28
(-2.42) (-2.91) (-4.34) (-4.28) (-3.71) (-4.81)
Lower Rural -0.38 -0.50 -0.54 -0.53 -0.02 -
(-1.15) (-2.19) (-1.74) (-1.70) (-0.04)
Upper Rural 024 - -0.57 -0.54 091 -
(0.73) (-1.66) (-1.59) (-1.57)
Rura (Lower + Upper) == e e e e -1.92
(-4.51)
Industry Dummies
Agriculture=1 -1.01 -0.94 -0.75 -0.70 017 -
(-3.70) (-4.20) (-2.87) (-2.73) (0.34)
Manufacturing = 1 010 - 022 - 038 -
(0.38) (-1.02) (1.10)
Construction =1 1.09 1.06 0.83 0.89 0.16
(3.90) (4.11) (3.41) (3.75) (0.27)
Log-Likelihood -438.56 -439.44 -574.15 -534.37 -251.58 -242.01
Chi-Squared 117.04 115.29 100.88 180.47 58.36 77.50
DF 16 10 16 15 17 11
Total Sample 1773 1773 1967 1967 650 650
No of migrants 143 143 190 190 101 101

t-statistics are in parentheses Reference group: 27-34 years old, Greater Cairo & other industries (services).



Table5
The determination of governorate popuation shares(S&j ) ; 1986- 1996

Regressors v v OLS OoLS
) (2 ©) @)
Governorate Population Share 0.24 0.26 0.36 0.32
lagged ten years (S/.;,) (236 (258 (2.98) (312
Share of Governorate PSJobs - 054 0 - 0.55
( ptj ) (5.46) (5.29)
Share of Governorate PS Jobs 051 0 - 040 -
lagged ten yeas ( P,0) (4.58) (4.09)
Increase in Share of Governorate 051 0 - 041 0 -
PS Jobs over precaling 10 yeas (5.96) (2.27)
(P! - PLio)

Regional Fixed effects*

Upper Egypt 1.89 173 1.89 1.69
(3.93 (4.09) (3.10 (3.45
Lower Egypt 2.07 1.79 2.16 1.80
(4.27) (4.17) (3.76) (3.849)
Greder Cairo -0.53 -0.73 -0.30 -0.95
(-0.87) (-1.18 (-0.49 (-1.57)
Intercept -0.46 -0.41 -0.53 -0.62
(-1.05) (-1.01 (-0.99) (-1.22
Sample Size 44 44 44 44
R? 0.87 0.89
Generalized R? 0.87 0.89
Wu — Hausman Test F (1, 36) =4.97 F(1,37) =351

t-statistics are in parentheses

Note:
* Alexandria and Canal Citi es are the reference group.

a) CensusDatafor 19601976 1986and 1996are used.
b) In column 1, increase in share of Public Sedor jobs P, - p.,, isinstrumented aut. In column 2,

share of Public Sedor jobsin 1986and 1996 ptj isinstrumented out. The following variables are

used as instruments: population share in 1960and 1976 percentage rural workers 1976 and1986
dummies for rural regions; literacy rate by region; share of public sedor jobs, lagged ten yeas.

¢) The Wu - Hausman's datistic test was used to test for exogeneity of the regressors and the
disturbance term. The test rejeds the null hypaothesis that that the OLS estimates are @nsistent.
Thus, to get a onsistent estimator we use instrumental variable (1V) estimation.



Table 6
Multinomial logit models of the sector of employment for inter-governorate migration

Variables Illiterates & Secondary & Higher
Less than Secondary
Public Sector Private Sector Public Sector Private Sector

Constant -2.31 -2.40 -12.39 -11.22
(-6.13) (-9.35) (-4.64) (-3.20)

Public Seaor (PS)

Increasein PS Jobsin OTHER 0.004 -0.001 0.05 0.05

governorates (3.08) (-1.03) (4.18) (2.68)

Increasein public servicesin OWN -0.11 0.03 -0.01 0.09

governorate per employee (-3.69) (1.50) (-0.26) (1.43)

PS Employeein 1981 0.69 -1.06 0.63 -0.76
(2.60) (-3.89) (2.93) (-1.93)

PS Employee* llliterate 1.92 0.63
(4.49) (1.23)

Age GroupDummies

15-21 -0.86 013 e
(-2.36) (0.63)

22-26 0.10 052 0 e
(0.36) (2.51)

35-44 -0.28 049 - e
(-1.04) (-1.92)

45-54 -1.62 094 - e
(-3.75) (-3.02)

55-64 -1.44 038 - e
(-2.87) (-1.10)

27-34 e e 0.62 0.22

(2.22) (0.53)
Educationd Levds
Secondaryonly e e -1.00 -0.57
(-2.31) (-1.11)

Regiond Fixed Effeds

Alex. & Canal Cities -1.69 -0.07 -1.47 -1.55
(-4.29) (-0.25) (-3.82) (-2.20)

Lower Urban -0.12 -0.46 -1.97 -4.15
(-0.40) (-1.56) (-3.38) (-2.49)

Upper Urban -2.56 -1.10 -3.11 -3.31
(-3.47) (-3.14) (-3.82) (-2.77)

Rural (Lower + Upper) -2.32 0.38 -2.06 -1.26
(7.59) (1.98) (-4.10) (-1.74)

Industry Dumnies

Agriculture=1 0.72 -1.33 1.06 -10.75
(2.34) (-5.77) (2.92) (-0.06)

Manufacturing =1 -0.96 0.23 0.20 0.53
(-2.89) (1.16) (0.48) (1.05)

Construction =1 0.59 108 00 e e
(1.78) (5.20)

Log-Likelihood -1154.98 -294.02

Chi-Squared (DF) 365.57 (32) 96.35 (22)

Total Sample 3740 650

No of migrants 115, 218 71, 30

t-statistics arein parentheses.  Reference group: 27-34 years old, Greater Cairo & other industries (services).



Table7
Predicted probabilities of inter-governorate migration

A B C D E
Illiterates Educated
Reference Group for that governorate 0.012 0.037 0.073 0.040 0.169

Increase in PS Jobsin other governorates  0.008 0.024 0.048 0.024 0.102
equal to mean minus 1 standard
deviation for relevant educational group

Increase in PS Jobsin other governorates  0.013 0.042 0.084 0.058 0.243
equal to mean plus 1 standard deviation
for relevant educational group

A: llliterate, between 27-34 years old, working in Upper Urban, in the services industry and in the
private sector in 1981. Increase in PS jobs in other governorates equal to the national average mean for
illiterates. Wages in the private sector and unemployment equal to national average unless otherwise
indicated.

B: As A but working in Lower Urban.

C: AsAbut in Upper Rural.

D: Educated (secondary or higher), between 27-34 years old, working in Lower Urban, in the services
industry and in the private sector in 1981. Increase in PS jobs in other regions equal to the national
average mean for the educated. Wages in the private sector and unemployment equal to national

average unless otherwise indicated.

E: AsD but working in Upper Rural.



Table 8

Estimates of In eanings of malesin private urban employment; 1988

Variables Lessthan Secondary Seoondary & Higher
Constant 5.14 511 6.58 6.64
(63.84) (62.06) (36.91) (35.97)
Ln (Experience) 0.10 0.10 0.11 0.11
(2154 (21.60) (12.23) (12.25)
Ln (Experience) -0.001 -0.001 -0.002 -0.002
(-15.13) (-15.21) (-7.43 (-7.46)
Public Sedor Jobs as a % of -0.00002 0.0004 -0.0005 -0.001
Labor Forcein urban (-0.01) (0.29) (-0.23) (-0.49)
governoratein 1988
Changein Public Sedor Jobsas - -0.004 - 0.004
a% of Labor Forcein urban (-1.52) (1.33)
governorate; 1988 — 81
Educational Dummies'
Literate 0.20 019 - e
(3.16) (2.88)
Primary 0.37 036 0 - e
(5.51) (5.28)
Preparatory 0.72 0.71
(10.79) (1052
Seoncry e e -0.39 -0.39
(-7.09 (-7.17)
Non-Cosmopditan dummy? -0.16 -0.16 -0.31 -0.31
(-6.52) (-6.31) (-5.68 (-5.72)
N 1612 1612 771 771
R? 0.384 0.385 0.411 0.413
Adj. R? 0.382 0.382 0.407 0.408

llit erates are the reference group for lessthan secondary, and university graduates are the reference
group for seandary and university.

% Cairo, Giza ad Alexandria ae the msmopditan reference group in which the pricelevel islikely to
be greder.
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