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ABSTRACT
 

An Evaluation of Expatriate Labor Replacement 

in the Ivory Coast 

Terry D. Monson
 
Garry.Pursnrll'
 

This study addresses several problems of educational polic9 posed by
 

the replacement of highly skilled expatriates in the Ivory Coast's labor
 
force. Conceptualizing expatriate replacement as an import-substitution

activity in which Ivorian labor substitutes for previously imported labor
 
services, the authors apply a modified DRC analysis to evaluate Ivorian
 
secondary and university educational programs necessary to train the local
 
labor.
 

The results indicate thAt training for purposes of expatriate replace
ment is an economically desirable activity with most potential for gain

being at the upper secondary and lower university levels.
 

t. t t 

Cette 6tude porte sur plusieurs problames de politique scolaire posgs
 
par le remplacement des expatri~s hautement qualifies de la force ouvriare
 
de la C6te d'Ivoire. En concevant le remplacement de la main-d'oeuvre im
portie, par la main-d'oeuvre ivoiriennecomme une activit6 de substitution
 
des importations, les auteurs appliquent une analyse modifige du DRC (Cout

des Ressources Domestiques) pour 6valuer les programmes ivoiriens d'ducation
 
secondaire et universitaire n~cessaire 9 la formation de la main-d'oeuvre
 
locale.
 

Les r~sultats indiquent qu'une formation ayant pour but le remplac ment
 
d'expatrigs est une activitg 6conomiquement d6sirable et que le plus im
portant potentiel de profit se situe au niveau secondaire le plus haut et
 
universitaire le plus bas.
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I..Introduction.,
 

ThIyvory Coast is one of the few African countries that have
 

e rienced sustdined economic; growth since,independence. In the period 

19601970,s'its compound annual growth rate~of real income,,was seven
 

percent, industrial production grew.at a rate.of eleven percent pe .
 

annum, and exports more'than tripled. :..This, remarkable.growth record was
 

based upon economic policies that, among other things, encouraged the
 

patic:ipation-of foreign capital andilabor in the development process.
 

As a consequence of these liberal policies,, the foreign presence has
 

become a pervasive element throughout the Ivorian economy. *About 700,000
 

Africans from neighboring 'countries (mainly Upper Volta and Mali) provide
 

unskilled labor to family"farms, to lumbering activities, to modern
 
2
 

plantations, and to theindustrial sector. .,Some sixty percent of the
 

unskilled jobs in the-modern sector are held by these African 
migrants.3
 

"NdonAfrican capital and labor are also important. Foreign interests
 

owni eighty-five percent of private industrial 'apital in the country.
 

Expatriate labor (mainly French) numbers about twenty thousand and
 
occuples seventy percent of the managerial and technical positions in the
 

' 
modern sector labor force. -Table 1 gives further information on the non-


African presence in the Ivory Coast.
 

This"large'foreign presence is not an anomaly to Africa. Migrant
 

Africa"ns and foreign capital are commonly found throughout the continent
 

For "priority" firms meeting certain conditions, a liberal investment
 

code allows duty free import of intermediate goods for ten years and duty
 
free import of machinery and equipment. New firms are also exempted from
 
profit taxes for five years, and granted other less significant concessions.
 

zone.
Additionally, there are no exchange restrictions within the franc 

Profits and savings of foreign capital and labor can be freely repatriated.
 

This estimate is conservative, being based upon 1965 data in Louis
 
Roussel, COte d'Ivoire 1965 Population (Ministire du Plan, Abidjan, 1967),
 
p. 27. Probably the number of African migrants today considerably exceeds
 
700,000. 

3SETEF, LImage Base 1970: L'Emploi, Dossiers pour le Long Terme,
 
;Elaboration d'un Scenario Rgffrential du Dgveloppement-Ivorien, (Paris, 1973),
 
pp. 81-84. "
 



while expatriatelabor is-significant iii most French speaking nations,
 

and, to a lesser degree, in the English speaking ones as well. However,
 

no other West African nation has such a large concentration of'expatriate
 

labor as does the Ivory.Coast.:This expatriate population represents
 

potential social and economic-problems for Ivorian policy maker.s. Trained,
 
Ivorians and expatriates will shortly begin to compete.for employment as
 

the Ivorian educational structure continues to expand and-produce larger
 

numbers of trained Ivorians, Eventually, the expatriates will have to be
 
phased out. Ivorian policy makers project this.replacement to begin in
 
the 1980's and continue through the.1990's., This paper'addresses several
 

problems of educational policy posed -by expatriate -replacement. In
 

particular, it states.,the problem in terms of the training needed by
 

Ivorians to repla6e-'the expatriate population, then poses the following
 

questions: (1) By:comparison with alternative resource allocations, .is
 

training of Ivorians for purposes of expatriate replacement economically
 
-
desirablel (2)'Are there differences in the economic desirability of
 

expatriate replacement among occupations? (3) If so, do these differences
 

indicate the manner in'which educational resources should be allocated
 

between secondary and university education?i. (4) Do social and private
 
rates of'return to education differ? :and (5) If so, what conclusions can
 

be drawn relating to governmental and individual.contributions to
 

educational finance?
 

We will primarily apply a modifiedDRC methodology to respond.to these
 
questions. With this methodology, the process of expatriate replacement
 

will be likened to an import-substitution activity in which previously
 
imported labor services are replaced by locally produced (trained) Ivorian
 

labor. At a later point, we will analyze this training-for Ivorization
 

using a more conventional internal rate of,return approach.
 

From the application of these two methodologies, it will be seen that
 

rtaining for-expatriate replacement is generally an economically desirable
 

activity -calculated DRC coefficients were quite low and internal rates
 

1We do not intend to underestimate the importance of foreign capital

and'migrant Africans to the Ivorian economy. 
However, they present different
 
problems thian expatriate labor and should rightly be analyzed separately.
 

2The literature on DRCs has mushroomed in the past few years. Two
seminal articles are: 
 Anne 0. Krueger, "Some Economic Costs of Exchange
 
Control: The Turkish Case," JPE, (Oct. 1966), 75(5), 
pp. 466-480; Michael
 
Bruno, "The Optimal Selection of Export-Promoting and Import-Substituting

Projects," in Planning the External Sector: Techniques, Problems and Pol
icies, (New York, United Nations, 1965).
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Table 1: Some Indicators of Foreign Influence in the "Ivory Coast. 

Labor a. Estimated expatriate labor force, 19721 17,000 

b. Expatriate wage bill/total industrial sector wage 38.3% 
bill, 19702 

C. Expatriate wage bill/value added in a sampleof 22;1 -, 17.5% 
manufacturing firms, 1971' 

d:. Expatriate labor/ ota1 modern sector employment 8.5% 

(including govqrnmanf), 19714 

e. Expatriate managers/total management labor force, 1971" 76.8 

f. E.xpatriate technicians/total technician Iabor force,. 74.8% 

g. 	iExpatriate supervisors/total siupervisory laborforce, -39.0%
 
1971'
 

'h.Expatriate skilled office workers/total skilled office 15.3Z 
labor force, 19715 

Capital a. Percentage foreign ownership of 100 largest firms, 19706 83.8%
 

Aid a. Total foreign aid for current expenditures on $US 41 million 
goods and services, 1972" 

b. o0f which technical assistance personniel 7 $US 24- mllion 

Foreign 
Exchange a. Repatriated savings of expatriates, 19728 $US 75 million 

b. 	Repatriated profits from. foreign direct $US 42 million 
investment, 1 9 7 2 I 

c. Repatriated savings and profits/.total exports, 19.7%
 
19728
 

Notes:
1Estimated using the 1970 number (15,980) and assuming a 500 per year increase 
in 19;71-72. This value of 500 corresponds to the estimate given in Paul Cacheux
 
and Yves Cologuegnes, L'Aide Aux Pays En Voie de Developpement, (Facult' des
 
Sciences Economiques, Universite d'Abidjan, 1973), pp. 61-2.
 
2SETEF, L'Image Base 1970--Economie, Dossiers Pour le Long Terme, Elaboration d'un
 
Scenario Ref6rentiel du Dgveloppement Ivorien, (Paris, 1973), Annex Table A-30.
 
3Sample data taken from firm level data collected in conjunction with a World
 
Bank research project on incentives in West Africa.
 
4Estimated modern sector employment taken from data in Ministere du Plan, Le Sec
teur Prive et Para-Public en C'te d'Ivoire, 1971: Resultat de l'Enguete Main
 
d'Oeuvre, (Abidjan, 1972), and Ripublique de Cote d'Ivoire, Budget Ggneral de Fonc
tionnement--Gestion 1971, (Abidjan, 1971).
 

-sMinistere 
 du Plan, Le Secteur Priv ..., 3e Partie, "Tableaux Statistiques."
 
6SETEF, p. 18..
 
7Minist're des Finances"et de 1 'Economie,{.La 'Balance des Paiements de la Cte;. 
d'Ivoire 1972, (Abidjan, 1974), pages 15-20,'TablesVII andX.:,; 
'Ibid., Tables VI and IX. 
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6fire'turn high.,. When.,expatriate employmentiwas classified more-finely on 

an occupational basis, it will be noted that replacerent of expatriates 

in some occupations"offers 'distinctively greater.potential for economic
 

gain.than replacement in others. Educationai expenditures in the Ivory-


Coast will be seen to.correspond to these distinctions. Finally, the
 

observed differences between s6ial and private .eturns to. educ6tion'will
 

suggest that students should.assume a greater,burden of educational 

finance.
 

In the,next section,.webriefly:outline the.reasons behind 'the growth
 

of the expatriate labor force in the Ivory Coast and provide-'some detail
 

on the occupational and educational requirements for their replacement.
 

The DRC and the internal rate of return measures then are applied to our-'

problems of evaluating training for Ivorization. Section IV presents and
 

discusses our results and a final sectin outlines' the ramifications"of
 

the analysis upon Ivorian educational and development policy. Annexes
 

B to E provide data and details of the calculations used in the text.
 

II. Non-African Participation in the Ivorian Economy.
 

A. Extent, Rationalej and Prospects. Table 1 describes the extent of
 

.expatriate involvement in the Ivorian economy. In, the early 970s,..
 
.'estimates of their participation in the modernsector'labor forceranged
froi e to .ig t n ee" . . ".se'.. :f ..rc .......
n'gp.... 

from seven to..eight and one-half percent.l, Most expatriates ,were _ , 

,employed in managerial or technical positions but [their representation.

was still high in supervisor and skilled "office: wrk. Thanks-,to their: 
-preponderance'in the'upper echelo6nsof the-occupational ierarchy-,they,
 

reaeived more than one-third of the total wage bill.in the private
 

manufacturing sector in,spite-of their, relatively small numerical represen

.taltionit ' Their-average wage was significantly higher' than !that, -of Ivprian' 

Information on the total .number of expatriates is ,plitically 
sensitive and estimates must be based upon fragmentary evidence. In-. 
"addition, Ivorian labor force data are subject to error because of the,. 
,data-collection procedures utilized.,All these considerationsgive,some 
indeerminancy to the estimates. 
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15-24yearpoi n oX-about;700,OO0fbpopulati 4n 1961.,L Moreover,, during the
 

decade prior to independence, only 965 students graduated from secondary
 

school-. In view of theseeducational deficiencies, 1vorian policy makers
 

realized .that:deyelopment could be pursued only through the utilization .
 

pf was hoped .that massive expenditurc
foreign qualified labor.. Eventually it 

2
upon-education would overcome these,manPower defi!piencies. In the interim,
 

as -the educational system was expanding,-imported skilled.labor was
 

,essentialto:the Ivory Coast's-economic development.
 

High:wages- and benefits must be paid to induce expatriates to come to
 

the Ivcry Coast to work in either the private or public sector. The
 

Ivorian labor,-code legislatescan,indemnity for all expatriates recruited
 

abroad equal to 40 percent of itheir,hdme country salary., They are given 

transport,:for themselves and their families to and ,from their home country
 

once-a iyear, :and receive five days of paid vacation per month of service
 
3
(versus two -days per month for,Africans);., It is also common practice for
 

firms,,to.provide housing either directly in company-owned residences or
 

indirectly through rent subsidies. Other miscellaneous benefits directly
 

or indirectly .received by the expatriate (pensions, social insurance, etc.)
 
4
increase the wagebill further. A typical expatriate probably can expect
 

todce'ive, ,directly or:indirectly, an income of at least twice, if not
 

three .times that: which he would have earned in France,
 

Estimated from data inLouis Roussel, Cote d!Ivolre 1965: Population.
 

Ivorian education expenditures rose from 3.9,to 5.3 percent of GDP
 
betuen 1960 and 1970. They now comprise one-third of the government's
 
curr -t budget. Educational investment expenditure is about seven percent
 
of.-the capital budget. Foreign aid, capital and current, is twenty percent
 
of total educational expenditure. Ripublique de C-te d'lvoire, Budget
 
Ginfral de Fonctionnement, various years, Ministire du Plan, Loi-Programme 
"des Investissement Publics Pour les Annes 1973-1974-1975. 

3For details, see Association InterprofessionnelIle de la Cote d'Ivoire, 
Memento de la Legislation du Travail, (Abidjan, n.d.), Chambre d'Industrie 
de Cote d'Ivoire, Code du Travail,- (Abidjan, n.d.). 

: A convenient rule of thumb, is,that expatriate -fringe benefits a.i,6eL
 
100 percent of his salary. For an African, they are 40 percent. Bureau
 

'
 du D~veloppement Industriel, Coat des Facteurs en Cdte d'Iv0ire, (Abidjan,
 
19170).
 



FCFA 1.8 million yearly versus FCFA 230,000 in:1971. Even within the
 
same'ocupations, eatriate,salaries
dwere-approximateWly double'those paid2
 

2 '
 

to Ivoriais-.
 
'In 1970,: the expatriate.working populationwas about sixteen thousand,
 

Today'it probably numbers' twenty thotisand. This population represents
 

a three fold increase over a 1961 estimate of.seven thousand or aboutla seven and
 

one-half percent compounded annual rate'of%increase in the perod ;1961

1975. Their importance In the"modern sectOr: labor force' has not declined
 

since independence. In fact; during thd 'period 1965-70,. expatriate
 

employment grew at a marginally faster rate' than:Ivorian employment .in
 

the modern sector'(47.7 percent versus 46.8percent).
 

The growth'of the expatriate population wast:the consequenceof a".:
 

deliberate policy that"*recognized skill'def.iiencies-in.ithe Ivorian labor
 

force at independenci". At that time.,.the Ivory'Coast did fnot possess a
 

university, nor did'ithave extensive secondary or vocational education.
 

facilities . In!1961', there were only 11,000 secondary school students
 

and 850 university students' (tudying abroad) and only 270 secondary school
 

students received the equivalent of the American high-school diploma that
 
-4
 year. These enrollments were very small incomparisonto the Ivorian
 

iPlanning Ministry, Le Secteur Priv6 et Para-Public en Cote d'Ivoire,
 

1971, Resultats de l'Enquate Main d'Oeuvre, volume 2, Tables 26 and 28,
 
Abidjan, 1973, and J. Chevassu and A. Valette, Note Sur la Repartition
 
des Effectifs et des Salares dans le Secteur Moderne A Fin 1971, (ORSTOM,
 

Centre de Petit Bassam, Abidjan, 1974), mimeo. Chevassu and Valette
 
report higher average expatriate wages than the Planning Ministry study.
 
In their sample, upper management received FCFA four million annually
 
(25 percent larger than the Plan survey), technicians FCFA 3.1 million,
 

'
 supervisors FCFA 2.4 million and skilled office workers FCFA 1.5 million.
 
Despite these differences, we will rely on the Planning Ministry survey as*
 

a data source for our estimates because of its wider coverage.
 

2Approximate wage differential based upon data in Enquite Main d'Oeuvre
 

volume,2, Tables 79 and 104 and Chevassu and Valette, op. cit., p.11.
 

S 3 Authors' estimate based upon data in Ministare du Plan, Premiers
 
Elements Pour Une Africanisation de l'Emploi et de l'Economie, (Abidjan,
 

n.d.), mimeo, R~publique de Cote d'Ivoire, Budget Ggngral de Fonctionnement,
(various years, 1961-1970, Abidjan), and Cacheux and Cologuegnes, L'Aide
 

Aux.Pays en Voie de Dgveloppement.
 

4R~publique de France, Secretariat d'Etat Pour les Affaires Etrangires,
 

Structures et Statistiques de L'Enseignement Pour 14 Etats Africains et
 

Malagaches, Volume 1, "Tableaux d'Ensemble Par Etat 1951-1970,"(Paris, 1970)
 



Despite their high costs the Ivorian 'dependencetupon expatriate
 

workersis ;expected lto continue :through1970s, a.Ohiough their importance 
-maylfal'l, nver time. Jvorian policy recpgnizes this .continued need. 

kObviouslyi we cannot maintAin ,arhythm of development slower
 

than,: that.of the past few years simply to limitthe exPatriate
 

presence toits.currentlevel. ,That would signify the abandonment
 

of ouriprincipal economic objective --. ,take-off . . 

The,.971.-75-DevelopmenttPlan estimates .that the rate of expatriate,
 
2
population. increase-.will slow -over the 1970s. By 1980, the educational
 

system is programmed tobe.producing sufficiently large numbers of.
 

trained studentsto:'allowIvorians to fill new posltions opened by
 

economic growth-, as well as to,begin the replacement of the existing
 

stock.of expatriate labor. But even then, the replacement process will be
 

slow81
in order toiavoid abrupt,adjustments in educational programs once
 

replacement is achieved.33 According to this scenario, expatriate labor
 

will remain a_-fixture in,the Ivorian economy for another ten to twenty
 

years.
 

1Ministare du Plan, Programme de DWveloppement d l'Education et de la
 
Formation: 1971-1975, (Abidjan, 1969), p. 3, authors' translation.
 

2Ministare du Plan, Plan Quinquennal de Dgveloppement Economique,
 
Social, et Culturel, 1971-1975, (Abidjan, 1971), p. 410, predicts an
 
increase of 3,400 expatriates in upper and middle management jobs during
 
the period 1971-1980.
 

3Louis Goreux has used an elaborate programming model of education
 
and employment in the Ivory Coast to demonstrate that rapid growth in
 
educational facilities in order to quickly replace all expatriates could"
 
result in a massive discontinuity in enrollments. The problem hinges
 
around the existing stock of expatriate labor and the capacity of the.
 
Ivorian economy to absorb additional qualified Ivorians once replacement
 
of the expatriate stock has occurred. If enrollments and production of the
 
educational system were to increase rapidly in order to replace the
 
expatriates quickly, it is possible that enrollments would have to be
 
drastically cut back once replacement occurs. If not, there would be a
 
likelihood of unemployment of highly skilled labor. This discontinuous
 
enrollment pattern with its implied unemployment problem is obviously not
 
a politically feasible solution. Instead, in Goreux's model, replacement
 
occurs more slowly so that once the expatriates are completely eliminated,
 
the economy will have-developed to the extent that its labor absorptive
 
capacities equal educational output. The gradual approach to expatriate,
 
replacement practiced by the Ivory Coast reinforces one's feeling that this
 
model is accepted by Ivorian planners. Louis Goreux, "A Programming Model
 
of Education in the Ivory Coast," draft working paper, (I.B.R.D., Washington,
 
1974), mimeo.
 



B'"OccUpational and Educational -Requirements of Expatriate.Replacement,. 

Replacement of the:non-Afridan. rd-kAforce, already begun in some occupatiqns, 

will ' i'aeleratein larger numbers of Ivorians are-educated.the"1980os
8 

From Table 1, it is apparent'"that significant opportunities for replacement
 

are available.nionly'four br6ad.'occupational groups: management,
 

technicians, supervisors, and,7'skilled 6ffice labor. :Of -these four groups,
 

the absence of Ivorians at'the'highest-levels is-'mogtnoticeable;.,Some
 

replacement has occurredin'the two lower levels, but'there has been no,
 

appreciable change in the percentage representation 'of expatriates in
 

managerial and technical levels during the-1960s and earlyt 1970s;.
 

In the Ivorian labor maket, there is, in principle, a high degree,of
 
b'tween occupatiosand'educational ,levels. Knowing these

occupation-educational' relationships, Ivorian, educational planners attempt
 

to control entry and-chanel'students along'vocational or,general education
 

paths dictated'by projetionsoif Ifutue manpower demand. 'Inprinciple
 

then, these relationships can be used to determine training needs for
 
3
 purposes of replacement.. We postulate two different-occupation-education
 

equivalenciesi
 

The ,term technician" isused here in the broader French sense.to 
include ail employees with specialized training, e.g., accountants. ; 

SETEF,,L'Image Base 1970: L'Emploi, Dossiers Pour le Long Terme,
 
Elaboration d'un Scenario R~firentiel du D~veloppement Ivoirien, pp.81-84.
 

;,The Ivorian educational system in which our local replacements are,
 
trained consists of compulsory primary education through six grades, then
 
a controlled--entry secondary school and university program. Ivorian general
 
secondary education is modeled after the French system. It is separated
 
into a four-grade segment (premier cycle), followed by a three-grade
 
terminal program (deuxi;me cycle). A diploma is awarded at the completion
 
of both the premier cycle (brevet d'6tudes premier cycle), and the deuxiAme
 
cycle (baccalaur~at). At the beginning of the second cycle, students :
 
face a bewildering series of educational options. They may continue in.
 
secondary general education towards the baccalaurgat or move into long or
 
short cycles in vocational, agricultural, or teacher training programs.
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Hypothesis,One Hypothesis Two 

Management Secondary and Uni- Secondary and UniVeii, 
versity diplomas diplomas 

Technicians Secondary diploma Secondary diploma plus tWO" 
years University. 

Supervisors six years secondary Secondary diploma 

Skilled Office.Labor ._ Four years secondary Four years secondary 

The first hypothesis approximately corresponds to Ivorian educational 
plannin"g gu'i'delines:1- Hypothesis two :is a slightly upgraded.relationship 

that probably betteri"indcates increased.educational;!requirements likely. 

to occur as improved technology is made available to the.Ivory Coast':over. 

the next twenty years. • These "two relationships represent the training 

!programsto be analyzed in ;our discussion of expatriate removal in the
 

remainder of this 'paper.
 

IIV DRCs and IRRModeis to Evaluate Expatriate Replacement.
 

A. Introduction In this section we will present two methods of
 

evaluating the educational programs for Ivorization given by the occupation

education hypotheses of Section II above. Most of our efforts will be
 

expended upon discussion of the DRC model since its novel uses here'shoula
 

be carefully detailed. This measure then will be contrasted with an
 

internal •rate Of return'(IRR)-methodology., However, the standard.IRR
 

model which ,calculates private and socialprofitabilities of education will'
 

mbemodified slightly'here to make 'itmore comparable to the DRC model.
 
Ratherthan solving for the internal rate of return, 'wewill formulate it
 

as a cost-benefit model of training.
 

_Ministere du Plan, Programme de Diveloppement de l"Education et- de-, 
la Formation 1971-75, passim. 

2' 
-It should be noted that these relationships are not always strictly


:observed in practice. In 1971, only 31 percent of workers in the upper'
 
management occupational category had ten or more years of post-primary
 
education. For middle management, the same value was 38 percent (Enqute
 
Main d'Oeuvre -- 1971, volume 2, page 39). We shall retain our hypotheses
 
in spite of this lack of correspondence between them and the actual 197,1.
 
educational distribution. Casual observation-suggests that they correctly
 
represent the educational level of the expatriate population.
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The two methods approach the problem of Ivorization in-slightly

different manners. 
As commonly applied, DRCs evaluate existing.:or plro

economic activities under conditions in which foreign exchange isa
 
constraint upon economic development. CalculatedDRC coefficients inaicare
 
relative efficiencies of alternative foreign exchange producing activities
 
and isolate areas in which a country's comparative advantage may lie,
 
given the existence of distortions between international and domestic
 
ratee of transformation implied by 'ithe foreign.exchange constraint.
 
Activivies can be.ranked withoutthe:Antroduction of a shadowexchange
 
rate. 
With the,IRR method, however, the ranking of activities deDends unon
 
the lvalue,'of the shadow exchange:rate.2
 

Befor.turning 'tothe,details,of these two mgdels, several further_
 
general .coments'are in: order. We conceptualize expatriate labor replacement
 
as an import-substitution activity. 
The product to be replaced isan
 
imported flow of expatriate labor services. 
The replacement is a similar
 
flow of Ivorian labor. The import-substitution activity to be analyzed is
 
the educational process.that provides the Ivorianlabor with.the training.
 
necessary to be able to replace expatriates. 
Costs and returns of this
 
activity,will accrue over two periods of time 
-- the training'period and
 
the period in which replacement occurs., Conceptualized in this manner,
 
DRCsare as appliicable to this educational procesi as 
to industrial or
 

Foreign exchange problems have not been troublesome in the Ivory.,,
Coast but they are projected to occur in the future. 
The Ivory Coast is
included on the United Nations Emergency Operation's list of countries
"Most Seriously Affected" by recent world economic developments. Essentially
this classification means 
that the country has a per capita income of less
than $US 400 and that its projected balance of payments deficit for 1974
and 1975 will not be smaller than five percent of imports, "Economic Problems
Worsening for 'Most Seriously Affected'," IMF Survey, Volume 4, No. 8
(April 28, 1975, Washington, D.C.), pp. 117 and 121-122. 
Furthermore the
Ivorian external public debt and its debt service both increased at an
annual compounded rate of eighteen percent between.1965 and 1973. 
Of 22
middle income countries, it ranked third in ppr capita loan commitments'-:
per capita debt service, and per capita outstanding debt. I.B.R.D., World-
Debt Tables External Public Debt of LDCs, publication EC-167/74, (Washington,

D.C.), Tables lb and 5e.
 

2Deepak Lal, Methods of Project Analysis: A Review, World Bank
Occasional Staff Papers Number 16, (Johns Hopkins University Press, Baltimore.
1974), provides a succinct summary.and comparison of the two methods.
 



agricultural: activities.
 

-uaayi s ..of this Iv6riziation'Jiprocess-Is.nmarginal.in,nature "in,the
 

sense that"we focusupon-evaatio,n of the replacementof a marginal unit
v 

of expatriate JlabL services.giVen-the current occupational and educational 

structure df the'Ivory Coast. 2 . .-.This °approach -implies, that e analyze :the 

educational requirements needed to replace one expatriate in each occupation 

However, for various rea ns, morethan one .-Ivoian may need, to; be trained 

to replace one expatriate';IOur,discussion-must then be framed in terms of 

expatriate equivalents'.',Ourmethod of determining ,these.Eqivalencies is 
' 
outlindd insectiOn C below.
 

Finally, our analysis excludes.'all possibilities,of external'effects
 

and income distribution considerations.,.-These:.factors certainly must be
 

important 'in the Ivorian case;,but :data were,simply-not:,available, to be able
 

to include them 'in: our models.
 

B. A DRC Model of Expatriate Replacement. As stated earlier,.DRCs-iare
 

commonly applied to evaluate alternative'economic activities under!conditions
 

Cbf .foreign exchange scarcity. For our problem, we may think Of:,,the'--DRC 
:
 

coefficient as a cost-benefit ratio.' The dnominator'will measurenet
 

marginal units of foreign exchange saved per expatriate replaced. :The:
 

numerator will measure the net opportunity costs of domestic .resources."
 

,expended i. training an Ivorian to replace the expatriate. Theterm :'net' 

isimportant to this description of our DRC coefficiehts. ,Both costs-,and.,,;,.,
 

benefits of Ivorization consist of domestic resource and foreign exchanget
 

"Since this paper is a by-product of a World Bank research project that
 

measured DRC coefficients in other sectors of the Ivorian economy, we wii
 

be able to compare our results to those of other foreign exchange saving
 

or producing activities and thus obtain a relative ranking of resource
 

allocations at the margin to education, industry, and agriculture.
 

2Because of its marginal nature, the model cannot identify structural

changes resulting from education nor can it provide a composite view of the
 

educational process. For these purposes it would be necessary to use our
 
-model in conjunction with a more dynamic model such as that of Goreux 


mentioned earlier. An example of a major problem that could be treated
 

.with a dynamic model, but not with ours, is the possibility that production
 

of the proper combination of Ivorians for the more skilled occupations may
 

;.result in over-production at lower levels due to the form of the educational
 
pyramid.
 

http:Iv6riziation'Jiprocess-Is.nmarginal.in
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elem'ents. TheeeetsWIrst are'separtedL thenassigned either tothe 

numerator (domestc( resource's)?,:or ithe exchange)._ Thus,penominator(foreign, 
domestlc Iresourice.'benefits:)arei.'n tted :froirmdomestic resource.costs in the
 

numerat6r','and foreign: exchange ,costs1,arenetted fromforeign exchange
 

benfefits in* the' d~nomidr.~- '. ,,,, * 

To 'see-"thils i'cfbesd: more.'cldearly;; consider the,,benefits .first. 

Ivorzatibn 'implies .-that incbme,.previously ;paid, to expatriates is diverted 
,to Ivoiians. 'Siiie we .may'assume-.that,expatriate.labor is ,similar to any 

other tradeable (and in this case imported) input,.th.e benefits of the 
impo,t substitutibn activity'6f ?.Ivorization .consist of. this .diverted income.
 

Howevdr,'"'S op4sed "tozaastradeable physical input,.,imported-labor services
 

are:paid f6r in both'foreignL:exchange andaodomestic-,resources. Therefore,
 

this benefit must'be separated into these two elements,,,one entering the
 

numerator,'.the7.other the denominator.
 
'he foreign exchange element entering the denominator consists of
 

the expAtriate's savings, plus.,M, his expenditure on fully traded gd6ids
 

(valued.in.border'prices). and his direct spending outside the Ivory'Cbast.
 

The domestic resource element of thlis diverted income, Dt, is the return to
 

domestic'factors of.prpduction .included in the value of non-trad.d goods'and
 

srviescosumedby the•,expatriate. These domestic resource costs are
 
subtractedfrom the numerator. The tax component of the replaed'expa.r iat' sI 

income-lincome..taxes, import duties and consumption taxes) are no,t"incl ded
 

in.this analysis. Taxes are not a cost from the Ivorian point of view.'...
 

Hence,'nb orresponding,-tax.beiiefit results,when the expatriate is replaced
 

by an Ivorian.
 

On "the cost ''hid&de'-',We sepakate .costs,into,those incurred .,during the
 

training and the teplacement periods. 'Dtring';training..,'the direct,costs.,-


Since no,capital controls exist between- Franc'e, the source of most.,.

expatriate ,.labor,.and the ivory..Coasi: can-,be-, assumed'that all,-i savings.
 
are 'or could be repatriated. '. 

Including the border value of.;the: tradeable component. of expenture
 
on non-traded goods and service6. ..... " .
 

Includes spending on vacations in th'f hhome:,duntryand--indirect,.!income
 
payments abroad. (pensions, transport, etc.).
 

4 
aNote that we consider the spending and savings of the expatriate as
 

:a.€ost to the Ivorian economy rather than treating his income.as an opportunity
 
cost in the sense.of output foregone. However, thd spending and savings
 
of Ivorian replacements are not considered as costs since the purpose of the
 
cost-benefit analvsis is to maximize Ivorian income.
 

http:sense.of
http:income.as
http:valued.in
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consist of Ct, domestic resources (land, labor, and capital), and FXt,
 

~~foreigri~~~~ serice, 1 etc .') ii rececane('potd"bor traded,;goods', 

costs are Et, alternative earnings foregone 'by'the Ivorian during the
 

training program', AIT:lthese, costs: incurred -during training are defined as
 

costs per successful student.
 

During the.treplacement.period, there is only:...one cost. This is the
 
4income earned ,by,the Ivorian had he not been trained and had he not replaced
 

the expatriate. The value of the opportunity cost of these alternative
 

earnings is denoted by At. We must*'include tis *cost 'n our analysis since
 

we utilize the total income diverted from an expatriate to an Ivorian as
 

a benefit of replacement. To'keep our analysis consistent, we include as
 

cost not only the'costs incurred during the training but,also the Ivorian's
 

expected total income in alternative employment if he were not trained.
 

The domestic"resource:costs, -,Ct,'Et, and At, areadded to the numerator
 

of our DRC ratio while the foreign exchange cost, FXt , is subtracted from
 

the denominator. Therefore our numerator represents the domestic resource
 

,component of costs from which D., domestic resource benefits are netted out. 

The denominator consists of 'Mt+St,,-the foreign exchange portion of income 

formerly paid expatriates, minus FXt, the foreign exchange costs of training 

th' locall replacement.'''' "-' 

These'concepts are'summarized-in °Equation.() below in-which-qostsand

brefits are discountedOver the training period (t,= 1, .'. .I,m).,,and the":
 

replacement period .'(t,-m+l, i. ., n);
 

M C +E . At -n D

"'
 ' t " t '.-' : t 

1(l+i)t m+l (l+i) t m+l (l+i) 

t t 7 t 

m+1 (l~i) 1(l) 

hese costs areespecially significant in the Ivory Coast where ninety
 

percent of the 'post-primary school: system is staffed .by expatriatel personnel.
 

'2. Sin e dropouk and failure rates in '"theIvory Coast are:,high and since
 

we are concerned with costs'of successfully training an'Ivorian to replace
 

an expatriate, we must adjust 'our-training costs to represent costs per
 
This adjustment is explaineg
successful student rather than costs per student. 


in Annex B.
 



Wherd:. zi)RCEstimated DRC, ,coefficiet"for expatriate;replacement 
in thejith: occupation. 

C:. Sum :,of,11dmestic, resource training costs per .t successful trainee in time t. 

...E': -,Foregone :earn-igs pdr,-successful' trainee in- ,time t. 
Alternatie earnings per.Ivoran replaceet in"tme t. 

Expenditure on domestic -resources per _expatriate in 
imie t.. A 

St: Savings per expatriate replaced in time t. 

MV:; Expen'diture on tradeables in border prices,per.
t 

expatriate in time t. 

FX :- Foa training costs per successful 
trainee in time t. 

i : Discount, rate.-., 

t 1, ., m (educational period), mii, .-. .,.n'(w6rking 

..lifetime untilretirement). 

C. Ivorian and Expatriate Equivalents. Equation (j).£,qis,,formulated on,
 

the i'assumptfon. that one. trained .Ivorian caft ireplace .one i expatriate .,worker. 

'This Assumption may not be xjustified., Salary.;and -wage.differentials on .the 

order of two to one exist between Ivorians and Europeans tin, all occupational
 

categories. Probably soco-cultural factors entering hiring decisions.
 

account for some of these differentials. More likely they are caused by.
 
Srealproductivity ,differences..due" 'q-hgherlevels, of experience of the
 
expatriate labor force', ;:.Ivorianfirms have a choice of hiring a trained,
 

but not 'experienced,..,Ivorian,,.or-.a-stream of .enewab.
1.experienced expatriate
 

labor services. Over his working);llfetime the Ivorian will have a productivIty
 

:.represented by theares.under" i -
learning curve represented by Equation (2).
 

. ...... .. . ( i :~ ;~t.+ ~ '~ L~ 

Engte Main d'Oeuvre 1o e,2, Tables
 
'2-Because of the ,recent-,establishment.,of the-ivorian educational,,
 

structure and .the long,gestation period ,of -ktraining,
IVgrians idking
 
in skilled occupations i.are, relatviily..inexperienced i, e r,,
 
expatriate .counterparts.,,,
 

http:experienced,..,Ivorian,,.or


(2): WIJ.a 

Inthe'-same peri'od'of-,time, a renewable'stream of experienced 

expatriate labor servicesicould be hired ata constant wage, W • A 

comparison of the Ivorian's-lifetime productivity to that of the expatriate 

labor stream will provi4e' us .with an equivalency ratio giving the number 

of Ivorians needed to be trained to replace one unit of this expatriate 

labor,stream., Equation (3)defines this ratio whileFigure 1 demonstrates 

these,different concepts. 

We (n-(m+l)) 
(3)R
 

W lad

,M+l m+l. 

Figure :.Lifetime Productivities: An Ivorian and an Expatriate Labor Stream
 

Wages and
 
Productivity
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m+l- n 

This eqivalency ratio, R, is then applied to Equation (1) to obtain an 

expression giving the DRC coefficient for training R Ivorians to replace one 
expatriate, Equation (4) incorporates this measure. Note that only the "costs" 

are.multiplied by R since more than one Ivorian now needs to be train '"> ..he
 

"benefits" remain unchanged; only one expatriate is replaced. 4 

lOur analysis is simplified by the assumption of a constant expatriate:'
 

wage.. Obviously, there will be some learning-by-doing as expatriates accustom 
themseives to -working in an African context. -Their wages should rise over 
time-also. A more exacting analysis would have adjusted-for this consideration. 
Unfortiunately, our data'do not permit this refinement.
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-R 1,(1 +4)t mi.'(1+i)tn M- M+: 
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:
DRC,coefficents calculated from Equation (4),should be interpreted as
 

giving the cost in-domestic resources per unit of foreign exchange .saved in,"
 

the replacement of a marginal unit'of expatriate labor in each occupation.
 

When this ratio is less than one, replacement is an efficient import

substitution activity at the official exchange rate. That is, it is less
 

expensive to produce a worker locally than to import an expatriate laborer.
 

If'the exchange rate is overvalued the DRC coefficient woulde' :divide-b y"
 

the ratio of the shadow to the official exchange rate, and would have the
 

same interpretation.
 

D. A Cost-Benefit Model of Expatriate Replacement. The standard method
 

of evaluating training programs is to calculate their internal rates of
 

return. 
It is not necessary here to dwell upon the utilization of this
 

methodology; one can find many examples of its use. n the well-developed human
 

capital literature on training and education.1 For,our problem,' the benefit
 

of training is the lifetime earnings _stream ..eixpect.eld following training. 

Costs are all direct training costs, Ct and FX t alternativeinearnings during 

the training period, Et, plus alternative earnings had the Ivorians not been
 

trained.
 
An expression equating these costs and benefits is solved f6r-6tor"interal
 

rate of return, which is then compared to the accounting rate of inteiest t'to
 

determine the social profitability of each training'unit. The analysis can
 

be restated in terms of the ratio of costs and benefits, which is. us'ed'in
 

conjunction with the decision rule that investment in training is socially
 

profitable as long as the ratio of costs to benefits is less than one.
 

For a bibliography, see W. D. Wood and H. F. Pampbell, Cost-Benefit
 
Analysis and the Economics of Investment in Human Resources--- An Annotated


"
 Bibliography, Industrial Relations Centre, Bibliography Series Number 5, 

(Queen's University, Kingston, Ontario, 1970).
 



As in all social cost-benefit calculations costs and benefits should be
 

valued ln terms of a set f shadow pridde. Fora'developing counry the most
 

important shadow price is' often that of foriegn exchange, As thIs is frequently
 
'
 the most distorted price. Assuming both"foreign exchange costs and benefits
 

(the latter in •the 'fdrm of 'expatriate replacement) 'the"cost-bdiefit"ratio (SCBT
 

can,be formulated in an analagous manner to the DRC coefficient'considered
dd
 

above (equation 5)"'
 

+Et -n At 

4it+ (it 1SE~ ) 
(5) SCBT
 

tE + SE 
m+l (l+i)t m+1 (l+i)t
 

where S is the ratio of the shadow to the official exchange rate.
 

The discounted costs in the numerator of this expression are (per Ivorian)
 

respectively domestic resource training costs, foregone earnings during train

ing, alternative earnings in the absence of training and the foreign exchange
 

costs of training. Foreign exchange is valued at the shadow rather than the
 

official rate by multiplying by the coefficient of the foreign exchange premium,
 

S. All these costs are multiplied by the number of Ivorians needed to replace
 

an expatriate, R.
 

The denominator expresses the discounted benefits on the assumption that
 

expa riate salaries are equal to their marginal productivity, and are (respec

tively) expatriate consumption of non-traded goods and services, expatriatd
 

savingand expatriate expenditure on fully traded goods at border prices.
 

It .will be noted that not all of the total expatriate income is included 

in the benefits, as the tax component is omitted. The reason for this is that-

as, pointed out above--taxes on the expatriates' income and consumption are not 

a cost to the Ivorian economy, so that the economy gains from the import of 

expatriate labor by paying a price in terms of domestic resources and foreign 

exchange, which is less than that labor's marginal productivity. When the im

ported expatriate labor is replaced, this gain is lost, and so must be deducted 

from the benefits. 

When costs are equal to benefits for the chosen discount rate and foreign
 

exchange premium, ;SCBT,,:Cm DRC4 -,_.,1. iBo.th-:.ratios ca ibe used,with,the ,dicision
 



ule that invstment i training is socially profitable when the' -
-cipnts.lare 1ess than one. 
,This rule.also corresponds ,to the rule that the
 
investment, is socially profitable when the internal rate of return exceeds 

*.	the 4iscount.ratq. The relationship between the three indicators is
 
discussed in An ex 
A., 


* 

Since in the DRC coefficient domestic benefits are deducted .in the
 
numerator, and foreign exchange costs are deducted from foreign exchange
 
benefits in the den6minator, it is possible that.dither the numerator or
 

denominator ( 
 th) may be negative. In tisstudy'it will be seen that
while net foreign exchange.earnings are always positive, there are A'anumbe.., 
of cases in which the domestic resource benefits (foregone expatriate
 
consumption of domestic services and non-tradeables) exceed domestic costs.
 
In these. cases the appropriate ranking is in descending order of the absolute
 
value of the negative •coefficients, followed by the positiVe 'coefficients'
 

in ascending 6rder.' " 
tWile the LRC and the social cost-beneft ratto give he' same ds'"- ' 

rulies for'given values of the shadow exchange rate and fh dis'c'ont- rAtd',
 
they do not nessarily provide the same 
 ranking. 'The reason is that the"Y 
are concerned-with two differ't' (although relae); questions. Whereas" the :
 

co -enefit 
raio valuates ictivities when the O1ject is tO minimize 'he '
 

present value of a stream of costs in relation to the present value of a " 
stream of benefits, the "DRC evalates "these activities when the object i's 
fo minimize disc6unted net" omestic costs-i' relation to a discounted st'reauf
 
of net foreign exchage earnings. 
 Becue"of the 'netting of domestic'

benefits from costs in _the numerator and of foreig: exchange costs, from ,. 

benefits in the denominator "of the DRC" coefftcient', an"activity"tiay 'be
 
exceptionally efficient at earning foreign exchange 
 and'yet-may rank'lower ! 

"
J 

in terms of 'the benefits receiveci'fdd "a"margirial 'cost 'outlay, th'oprdi 

may be the case.
 
While "this difference 
may appear to fntr'ducesin'amb.... nt-h 

evaluation 'of activities bSy 'thei to methods, ,it' 'shld " 'berecalled''thai ir'' 
given '3 ?- -1a discount rate i na adtow price for o ' chjjnge,

1:" ; 
btho'deffi6i"i: 

_give the same decision rule. 	
: P 

Thus rankings of activities wit'h DRC 
_ 

and' 

afpi'. As pointed out :by BrUno in a- general dontex., 'Michael Zrno .,!'Domest.n),Resource Costs and Effective Protection: Clarification-and Synthesis",

Journal of Political Economy, Vol. 80 No. 1. 
January (February, 1972)..
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cost-benefitl coefficients of less than unity really indicate priorities to
 
be.gien:to "episi~ii &t'thembgi, iec! 11 tl correct
diiiir 	 sh&1dt 

all -thesee' b uhde"t ke 	 ranking o' 'actiities' sh6uld'- Conversely a 

activitieswithi,cbefficients i.-'ecessf.;k unity"gives an'i cdicationf" 

Spriorities for contraction. ;It sihould" also be'emphasizedonce "again tht~' 

thse~prrbities relate to marginal "changes only; otherwise' if the level 

bf' all';activities'could be'expandedor contracted'indefinitely 'the shadow
 
prices would alter thus changing the'cost-benefit and DRC' coefficients and
 

ihe sets of adtivities falling within the accept and reject regiofis. .
 

'Inthe Ivory "Coast 'privateaindsocal returns to training differ since
 

education'-is provided'freely to students accepted "inthe vaious educational
 

programs. An approximate-expression for the private returns to education
 

!(den0ted as PCBT,), can be obtained by~removing the variables C ,and FX from
j t t 
the numerator of equation (5). and adding a component Tt. to the benefits 

in,the-denominator (equation: (6)),. Tt represents the indirect tax component 

of.,the. replaced expatriates', income. Thib..adjustment if made on the assump

tdion that the individual disregards indirect; taxes on his, consumption when 

evaluating increases in his income, but allows for direct taxes which reduce 

his4 disposable income. Since direct (i.e., income taxes): in the Ivory Coast 

are zero or negligible on the low incomes which would be earned in the
 

absenceof,training, Et and At can be taken as approximately equal.to,,

1
 

disposable ,incomes and no adjustment,to them,is necessary.,
 
EEt n At 

R E E 

(6) 	 PCBT = \ (l+i)t m+l (l+i)t
n Dt+ St+ M+ Tt 

m+l +i)t
 

We recognize that the private money rate of return to education calculated 
*in this way may not accurately-reflect individual evaluations due to differences 
between individual discount rates and the social'rate' employed and to the 
"!posibilitythat individual utility is not a linear function of income. How
ever, our purpose is merely to show the large excess of the private money return
 
over the social return to training. We do not believe that plausible alter
'native assumptions concerning'individual utility functions would greatly.
 
alter our broad 'conclusions.'
 

http:equal.to


--

-.
-As formulated aboye, the cos.t-benefit,method closely.resembles thpj, 

DRC measure.,.However, it,las,-a broader.applicability and could.be:.used
 
to,evaluate-programs in' hich foreign exchange costs and benefits..do.not.

appear or,are of only mino ,,rmportance. The DRC measure, on the other.fhand
 

concentrates,,attention.,on fpreign,exchange..as a,deveJ opyrnt constraint,, and
 

has the,.advantage of-,allowing .compaisons with DRC cross sectionstudies of-,
 

7ndustry, agriculture.and .other secrors.. While in principl. these..DRC,,,,.
 

coefficients could.be reformlated.as cost-benefit,coefficients or intern4!
 

rates of return, .in practice ,this may notbe-feasible.I As pointed out 

jabove, the ranking of.. activities,by.their .DRC ;coefficients. also has the, 

advantage,.that no estimate,need..be made of-the shadow exchange rate.
 

: E., Summary.- 'These t'cd method's"wilibie. app'liedio'the 'four occupatis
 

in which .Ivorization is .'to occur. Each:occupation will .be analyzed: under'
 
our:wo occupation-education -hypotheses and uder-two 'assumptidns relating
 

'to:thecontinuation of foreigniaid'to education.' For the'-latter -point' we "
 

-first,assumeithat marginal-increments 'of educational -effort are' financed-by
 
"
 .Ivorian:resources, -the.niwe take- the pattern 6f: educational 	aid as given and'
 

d
-assume its continuation. 'Each'.of these measures -willbecal'clated at-three
 

"
 different discount rates '--5,11,"'and: 17 'prcent "althoughwe"believe the
 

central value :of'.,ll'percent'to be-'most plausible.'2 The results-of the....'.
 

:
calculations are given beiow.,' Dtails onfthe-clculations are .found"i' '' 

Annexes C E. 

_.. ) .i+f
 

.:; :rl 1 .most exiStingDRCcross section,studies, :!access .to -the original ,dta 

wculd bencessary.,',' 
 i 

2 aei h e~a au o n 	 ,.fr,V' i 

. his riate is the.,cen ral Ivalue iof. an estimateofga shadow discount rate
 
in the Ivory Coast based upon'1971 data. The range,.was 'eight to fourteerL K."
 
percent. Garry Pursell, "Notes on the Shadow Discount Rate for the Ivory Coast,'
 
proj'ect working paper, (I.B.R.D., Washington, D.C., December 1974). pp. 53-57..':
 

http:reformlated.as
http:could.be


IV. Results 

A. Estimates' f Variables M 

1. The Equivalency Ratio: This ratio compares an Ivorian's life

time' productivity to that of an experienceld.expa-triat ,e in'tha&samte" time" span. 

It was calculated by first estimating time streams 'of incomeand'.comparing 

thesesitream5 to the average"wage:paid expatriates in each occupation over the 

same time period. The data used to estimate income streams were found in the 

Ivorin Planning Minslabor force survey Our estimates will err 

somewhat snce these data gave average yearly wages by length of service in.
 

the enterprise and did not include :prior, experience, , 

Regression techniquegs.were applied to these data to estimate equation (7) 

below:
 

(7) W.t ,O,,or ZnW. ZnW + atnt 
ttz 

19"were unable to estimate equation (7)for supervisory pers6nnel due to
 
data.....For.thatoupatpnl.s. experienced workers received higher
,wperverse 


wages than more experienced labor. Probably educational differences of in

experienced and experienced labor in this category explain this phenomenon.
 
estimated instead jiom weighted averages
Inco""streams were'"forsupervso 

arameters for skilled officelabor and technicians,. ,The.weights wereof'p-

based upon average'school"leaving age differences.
 

-The equivalency. ratios were calculated., upon.. the..assumptiqn. that .the max

imum Ivorian wage is that of an experienced expatriate and that the 
Ivorian
 

42-years - minus the time spent ie'secondaryschool': The"workinglife ime-is 
over Ithe. period in'which the'Ivorian',actually"two iicome streams werecompared 

replaced" the expatriate, i. e.-, the Iv6rian's working ,lifetime¢',:.Table_2 reports 

our estimated income stream equations and equivalency ratios'underboth 
edu

cation-occupation hypotheses.
 
and FXt, direct
We estimated the variables C2. Direct Training Costs: 

domestic resource and foreign exchange educational cost per successful 
student
 

First, average educational costs per student were determined
 steps. 


oreign exchange, domestic resource, and :ax ei ents
and decomposed nt their 


L'Enquite Main d'Oeuvre--19
71, Vol. 2, pp. 135 and 162.
 

the effects-of educati6nalUnfortunate ata were not'available toisolate 
,.
levels upon incomes within 1an: occupation,.,".... .................. 


3Official retirement age is.55 and the average secondary.school entry .age.
 

is thirteen. 
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Table.2: Elements of the Equivalency Ratio Estimates ..
 

q
A. Income Streams (FCFA Thousands) , 

a.nagement 2132'7t, , ' , 
jt 2.808 

2'. Tdchni"ins ...... ' WI , C863.5t 0 7 6 2 3, r 2; ,531 

3. Su'ervisors: Hypothesis .' -W . 3 9 0M 6 tO655O . ,,, •t
 

'Hypothesis 2 W~ 10649 7t 0 5 7 
. 

304403. 
 24. Office Workers 	 W - 44469tt 	 r i594 

............. 
 . ..... ''[ ;:[ r'%".. ~t[1. 

Be Equiv~alency Ratios '. 	 dJ 

2.. 	 Time.Required Ivorian* ExpatrIateto Reach Mean Tota1 Income ome Equivalency
Expatriate .Income.. (FCFA. illions) .(FcA ilons) ,,..Ratios 

H 	 HH
 

SManagement, 	 ,A 735 j :804,,,45-83.2595.8..	 _82*969; 1.031 1.031 
, f2:w.Techncian, ,: <!75_ X44 6§,e83.9 78,. 362,, 72.054 1.043 1.047 

Y37..,7,7 SupervIsors,i., t,r.,..neve- i.'5.8,374: .50.176r".66.313 L' 63602. 61.136 1 267: 
*441! Office _,Wrkrv , i ~~~J' A~' 2 

ers " never 32.813, 32,813 '45.322. 45.322 1"."381 "l.381 

evaluatipp orom t; ,Wwhere n is the Ivorian s working lifetime with
 
the, exception that the,maximum yearly income received is 
no larger than th verage,


After that point in time,
equal. 
expatrite Aincome. 	 ' expatriate and IVorian incd s .'ate 

The time period at which incomes equalize is given- in the first-column.
 
2Average expatriate yearly income multiplied by the Ivorian's working lifetime.-. 

.There Averages are: -management; FCFA 2,900,000; technicians FCFA 2,336,388;. 

eupei~visors FCFA 1,j909,388; of fice workers FCFA 1, 221,3 00. 

http:50.176r".66


following the procedure outlined in Annex C., Then we discounted these Icosts
 

"nd applied "probabilities .'of-success'and faiiUretoobtain discountedr'values
 

of costs1'per successful student in each,:educationaIlunit; AnnexB explains,.,
 

tihis!'procedure in greater deal '-' : 1 

• ',hThe first step-estimation and:decomposition-of average educational. Costs,
 

was,done in three stages: (1)Data collected ,on,average educational .,costs.
 

wire separated into charges attributable'to personnel, non-tradeable and 'trade

able inputs, and amortization; (2)- we ,then-decomposed these charges ,into their
 

domestic-resource, foreign:exchange and tax elements1 and, (3) since foreign, .
 

'aid'is ,important :to Ivorian educational.finance, we isolated aid contributions
 

to each element. .Table.3reports the results:of this procedure.
 

"Because of the importance .of 'foreign aid, we calculated two versions :oft
 

FX : one assumes.,the continuation of theipresent pattern of.aid; the other,
 

assumes that Ivorian ,resources would finance marginal increments in educational
 

effort. Theneed forf-these two measures is apparent from the data of.Table 3.
 

In secondary education, ninety percent ofithe teaching staff is expatriate.
 

Most :foreigni',teachers !(the overwhelmingmajority are French),are paid partially
 

by the ,donor countries under technical assistance programs while the Ivory'
 

1Coast, contributes 'esalary supplements and housing and other services. In higher 

,education','aid consists-of foreign-financed teachers, scholarships, and.France's 

d tsubsidy to the university's operating budget. Again the Ivory Coast. 

.contritutes,7salary supplements and housing to the.expatriate staff. Tr 
' I>'Tn Table,3,'!;the f.foreign exchange costs under the assumption of the con-:

tinuatii6n of.the present pattern of aid are total foreign exchange costs minus
 

!a'll aid'.(paid. inforeign :exchange). Without aid, these costs*;are simply the ,' 

Sum''f the column entitled; ."lforeign exchange costs". For;secondary and: higher 

education, they are, respectively, FCFA 41,500 and FCFA -213,200 with aid con

,tinuaiion and FCFA 82,100 and FCFA 245,900 without further aid. 'The "aiissumption 

that", ad'will 'partially'finance marginal educational expenditure produces a _.
:
negative foreign exchange cost for higher eucation.' There, foreign"aidfi-1'
 

nanced local salaries and non-tradeables (which have no foreign exchange,cost)
 

a~~e1septit salaries. 

IWith one major exception--total Ivorian salaries are counted as a domestic
 
resource cost on the assumption that they are equalto alternative earnings in 
non-educational non-governmental occupations, which in turn are equal to their
 
marginal productivity. This obviously crude :assumption could be refined'by
 
valuing the Ivorian educational labor at appropriate 'shadow prices. 



:-Domestic resource costs with 
.or ,without-aidcontinuation,arethe sumof
 
elements of the domestic resource column (FCFA10.4,-,700 and FCFA 539,200) .,;.%>
 
Here we assume that additional teachers required for educational expansion ,,=!
 
will be recruited abroad. 
Their incomes, paid either by.aid or local resources,1
 
must be separated into foreign exchange, domestic resourcesand ,taxes.2-,:, .
 

Scholarships are included as a cost in-our formulation.. :They later will
 
be subtracted from earnings foregone during training
-(see 
 discussion below)..,',i
 
With this treatment, scholarships ,will not affect..ourI estimates of -DRC;;andj ,
3
 
SCBT; the increased directzeducational Lcosts (dueto the.Inclusion of.,ischolar
ships) are cancelled,by -. of-scholarships..from !foregone.earnings
the netting ' 

during:-training. 
Howeveri.this treatment will-give.a better estimate ofl PCBT;
 
since,private costs:of education accurately represent foregone earnings.,.
 
.'The
". - "-annual average educational-costs per student then were converted-,
 

into -discountedr'costs per successful student 
following the procedure_ outlined,, 
inAnnex.B. W:With' this method),we assume that failures within an educational -,
 

-!,Aunit can replace an"expatriate in the next lowest occupational level. ,-Failure,
 
costs'"then were assigned to the immediately preceding;educational level., 
 -

i 3.-Foregone and Alternative Earnings: -The- calculation of Et.,,,--foregone 
earnings, during - the training period and-At earnings had :the- trainee not -re,-M., 
ceivedany training was straightforward except-for Several assumptions.,relating
 
to unemployment 'and underemployment of .the-various occupational,-categories in
 
therIvorian economy. These assumptions werenecessary to adjust attuaL wages
tof shadow-wage rates..-.As mentioned_..above , foregone earnings .are net 
of scholar
ships so-we caniobtain an accurate estimate ofpriv;te 
costs of- education. -De
tails on these 
assumptions as well -as four calculations are found in Annex D., 4 

.However, if Ivorians were hired as teachers, then their income would not
 
need to be separated into domestic resources, 'foreign exchange, and taxes'ssincethe. purpose of the cost-benefit -analysis.is, to.maxiunize ,Ivorian incomes._assumption (recruiting teachers from abroad) is 

Our, 
more realistic and reflects the


shortage of Ivorian teachers.*
 

For both foreign aid hypotheses, taxes (including import duties and valueadded tax) are not treated as a cost. See the earlier-discuission"f thedDRCiL 
model for details on this point.
 

3Except when scholarships-are;:partially,,paid by,foreign-.aid.
 

FAs noted in-Annex D, .a!1-Ivorins ,trained ,to -,the-level -at-.which, they,ca yreplace expatriates -are -assumedLe 1-find emp-l uent,.) 
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•TABLE 3
 

DECONOSITION,O EDUCATIONAL COSTS PER STUDENT YEAR INTO 
TAX. DOMESTIC RESOURCES, AND 7EXCHANGEOREIGN 1971. 

•Category Domestic Foreign 

(FCFA Thousands) Resources ,-: ;- Taxes. .:;. Exchange total 

1. Secondary Education 

a), Personnel 
.Local Salaries 34.7 7 
I Expatriate Salaries. 13.8 20.7 _41.5 , 75.9 
.Expatriate Housing, etc 974.1 12.6 26.4
 

b) Scholarships '5.5 -- ,5:5
 

c) Non-Tradeables 1i 0.3 0.6 2 0
 

,d),Tradeables. 7.5 3.8 54 16.7
 

e) Aziortization .32;'4 22.0:
736- 58A0 

Total 104.7 32.5 821 '219'.2
 
":of which aid .. .. .. .... .
 

2. Higher Education
 

K a) Personnel
 
Local Salaries 58.8 5
 
Expatriate Salaries 74.1 .110.6148.2. -333*0
 
Expatriate Housing,.etc. - 3.4 15.3, 47.4 _99.1 

b) Scholarships 258.7 --- 258.-7 

c) Non-Tradeables 10.8 3.5 3.8 18.1 

.-'d): Tradeables , ,22.5 11.7 18.7 53.O, 

e) Amortization 41.3 4. -27i8 :737 

...,Total :539.2, 109.2 245.9 894.4
 
of which aid 459.1
 

'Source: ,,.SeeAniex C. 
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4. Income Diverted from Expatriates to Ivorians: The "benefitst'
 
from Ivorization in our DRC methodology consist of income previously paid
 
the expatriate, Consider this income 
 to be "saved" in the sense,'that it no
 
longer is used to maintain an expatriate in the Ivory Coast. •Instead, it
 
is diverted to an Ivorian. This "saving" can be decomposed into its foreign
 
echange,.. M-! . and domestic
S . resource .cost, Dt, components. Tablei.41 iprp,., 
sents our estimated decomposition of these two components of incomes received
 
by an-expatriate in each occupation. 
Note that income consists of salaries'
 
directlyreceived in the Ivory 'Coast and.indirect payments in kind-. The for
eign exchange components of ,direct income, are savings and the border value of 
tradeable goods entering ar ra consumtio Fr' exchAng in

d irect
income includes transportation to and from the expatriate's home;country, 
- ,retirement benefits paid in the home country, and the border value of trade
ables in the expatriate's housing allowance. The domestic resource component
 
consbists of factor servicesand non-tradeables entering, the expatriate's 
con
sumption and hozing allowance. Taxes,,both direct and indirect, are excluded
 

fromn, the analysis.
 

CX.,; Row one of Table 4 reports average expatriate earnings in 19,71 for .each 
occupation. 
 It has been estimated that 26 percent-of income received is trans
ferred out of the Ivory Coast either for purposes of savings or vacations.
.ow 2 gives this value. 
Row 3 is the residual spent in the Ivory,Coast,' 'Fro

.thati-value, income itaxes weret deducted (RW ,3a). 3 
 The remainder consist's of
 
consumption of 6domestic resotrces 
 (3b), iidirect etaiiesa"(k3c):,:- and the. c. .f. 
v4lue of tradeables (3d). 

The percentages of a typical expatriate's consumption spent in foreign 
exchange, domestic ,resources and taxes were estimated using detailed miaket 
'asket data published by te :[ivory Coast 1 association4ployers' , andlapplying 

5te;TVA and tariff' applicable to each item of the market basket. 

,.Taken from Mnistere idi--Plan, Enigq e'Main d'Oequvre, Vol. 2;,Tableau 28. 
,...-lanning.Ministryprojec..files.useth±s..percentage.-However,2 this va~e 

may be an understatement. In 1972, average repatriated transfers per expatriate
employees were $4,400 or approximately FCFA 1.1 million (',alculated fromBalnce 
des Paements, Table IX, using an assumption of an expatriate labor force of 
17,000). 

3Using the tax schedule found in Code Gfnfraldes Impfts.
 
4 

Consommation Familiale Europiene. 

,,::,!Minis.tee des Finances et de 1 'Economie, :,Tarift Douanier. (Abidian,lg)71 

http:Tablei.41
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Table 4:: Decomposition of Expatriate into itt 	 iIncome koreign Exchange and Domestic' 
''-.,Resource Components--1971
 

-, ~j7~'?.Of fice 
Yearly values, FCFA thousands Management -Technicians ,-ASupervisors :,,,.', ., Workers:
 

1. Average Expatriate
 
income' '' 2 336" .14221.3
900'-0 	 1,9094 


2. 	 Vacation and -
Savings2 7540 .,607.5., 496.4 317.5 

3. Total Income Spent in
 
,,--Ivory Coast [-(l)-(2)] 2,146.0 1,728.9 1,413.0 904.8
 

-a. of, which Income 
Taxes o26, 	 223.5 ;156 .4 36.5 

b. of which domestic
 
factor services and
 
non-tradeables . 531.7 436.6 364.4 251.5
 

.;,..of which indirect.. 
taxes 458.0*4 376A4 31.2216.8 

d. of which cif value 
of traded goods ' , 

..56 	x, ((3)-(3a))] 843.4 692..5 578.0 399.0 

4. Transportation ,to/from
 
Home Country 450' 4509.6" 0.0
 

5. Retirement and Benefits. 

Paid in Home Country

[;068 x (1)] 	 197.2 158.9 129.8 83.0 

6a.rpCIF: Value of Traded 	 . 
Goods Provided in


6Housing Allowance 813,0 813.0 813.0 ,. 0.0 

6b. Value of Domestic Re
sources in Housing
 

.Allowance .. ,288,1, 1,288.1. 1,288.1 0.0
 

Total Domestic Resource 
Costs'[(3b)+(6b)] 1,819.8 1,824.7 1,652.5 251.5 

Total Foreign Exchange , 
Costs [-(2)+(3d)+(4)+ 

(5)+(6a)] 3,057.6, 2,721.9 2,467.2 799.5 
1 . / . -: ' " : ." . ,. : . . - .- . , . , ,- : . ,-,'" , . " , 

Average expatriate income from Enquite Main d'Oeuvre-1971, Vol. 2, Tableau 28,
 
P. 54.
 

2acation and savings based upon Planning Ministry estimate of 26 per cent of 
total income. Both are assumed to be spent or saved abroad. " 
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To estimate the foreign exchange element of paymentn kind, a sample 

Sof. 22 firms employing .469. expatriateswas selected from the Ivory Coast man • 
.................. .. . .. . , -,. . . ; - . , . - . .
 

ufacturing sector. Using detailed accounting data, itwas found that 'the
 

'average transportation allowanceIper expatriatewas a proximately FCFA,450,000
2
 

Iand that retirement; benefits,paid in the expatriatets home country were 6.8
 

percent of average expatriate income in the sample. Both of these items were
 

considered to.be entirely foreign,.exchange costs., Housing was "estimated at,
 

FCFA 2.4 million per year (FCFA 2.0 million housing plus FCFA 0.4 million
 

-utilities). Tthese values were applied estimated coefficients for non' 
3


tradeables and amortization.
 
,
The sum of 2is St +Mt, the otalyearly foreign 

exchange cost, for each occupation to maintain, an expatriate Iin the Ivory^ Coast. 

Similarly, the sum of rows 3b and 6b is Dt, the total yearly domestic resource 

cost of expatriates in each occupation. 

5. Indirect Taxes, Tt: Indirect taxes tobe included in the private cost

,benefit ratio consist of TVA,and duties in expatriate consumption and in their 

housing allowance. The former is given by line (3c) of Table 4. The latter 

was calculated by subtracting the border value of traded goods and,.the domestic 

resource content of the housing allowance from the total housing allowance 

(2.4 million FCFA). The annual total indirect tax payments are: managers
 

FCFA 756,500, technicians FCFA 674,500, supervisors FCFA 612,300 and office
 
4

labor FCFA 216,800. 

B. Calculation of the DRC Coefficients and Cost-Benefit Ratios.
 

1. Introduction: Each evaluation measure was calculated for three
 

different discount rates--5, :11., and 17 percent. For purposes.of.,comparability,
 

the cost-benefit ratios, as well as the DRC coefficients are,given in ratio form.
 

These firms were included in the authors' wider sample of Ivory-C6agt 

manufacturing firms in their study of incentives in Ivorian.manufacturing for 
the Development Research Center of-the World'Bank... 

No transportation or housing allowances were imputed to, offce labor 
since these workers were usually women, probably'working wives hired locali y', 
who receive housing and transport under their husbands' allowances.-* 

3Estimated for the study "cited in footnote'three above.
 

Office labor is assumed to receive no houslng eefits,
 



Costs enter the numerator;benefits enter the denominator; and a value of unity 

reiieit the -ido and'be~efi ts t.are, e'qual, The I coefficients 

DRC 'V''shw ,the ,ecdnomic desirability.,,of training for purposes of Ivorization, in 

terms of d6mestic.resources expended to J divert .,income..fromforeign to local 

labor. The ratios SCBT and PCBT specify.the social.and private profitability 

of. training, in 'this case for purposes ;of expatriate replacement.. 

2.- Calculation of the'DRCj-,Coefficients: , Using the -methodology,.out

.lined in,Section III, we have calculated DRC coefficients for each of,thejfour 

occupations in which2expatriates are- represented in the Ivory Coast.., Table_ 5 

reports our results.
2 

- In most cases, the DRC estimates suggest-that training for.purposes ot., 

expatriate replacement.,is: a highly desirable,activity.,.For Supervisors and,.. 

technicians, the DRC coefficients are negative-at discount rates of five.and 

eleven percent. -Even atdiscount rate of seventeenrpercent, the DRCs for
 

these two occupations are considerably less than one. For office.labor and man

agement training,:the coefficients are-acceptable except at the seventeen per

cent°discount,:rate. ,,For management, :high.training costs and the long educational
 

period"combifne to-give coefficients less satisfactory than those for supervisors
 

and technicians. As the discount rate increases, there is a rapid decrease, 

in divertedincome ' benefits entering the numerator anddenominator. For office 

labor, our assumption that drop-outs in thefirst unit'of'secondary school can

notfi'replace--expatriates is the-primary cause.of -the high DRC coefficients. 

Costs per successful student are relatively high in this unit since failure 

rates are high and their costs could-ngt-be pro-rated with the next lowest
 

occupation level.
 

The continuation of-aid in its*-present pattern provides acceptable DRCs
 

for all occupational training except office labor. As expected, aid continua

tion has,its: most noticeable. effect in those occupations, re-uurng-University 

training, (technicians and management). Aid to highereducation covers 'approx

iately,fifty-percent,of direct training costs.,.. 

rates shown in the table should be interpreted differently' ,!
,The negative 

3 
than: negative rates in other DRC analyses.. Rather than reflecting negative,. 

7{owever..if'the'exchange rate is overalued, calculated coefficient 
greate"~~~an one will be acceptabie., Likewise, if' ositive external effects 

fr0on education exist, SCBT'or POT could be greater than one and still be' 

acceptable. 

2Annex e summarizes intermediate results of these.calculations.
 

3See Annex A for,discussion of the interpretation of the DRC coefficients'..
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,jjj' ~nexhange earn ngs, "they'"Are Mnegativethe'resultof domes t~cresouzce.
 

Esjs iI theniudrator,'Aie,, -1the total domestic :resource dosts of,;trainingj13 
,(C A: +E) are less .than:thedomestic resource idcome,benefits ,(D ),t t t
 

For varios4ieasonso we~are not 'very,confident of our ,estimates.offR), 
th' equvalency ratio. To chedk-on !.the'sensitivity ofiour.estimate.,,to changes 

the' quivalency ratio, we calculated ahyp6othetical equivalency,ratio hLch., 

wh:Tisert~ed:in Equation (4) would ',equate~the ,DRC;coefficient to unity,at,,-.
 

a discount rate of eleven percent. In Table 6, our equivalency ,ratios R~ar.e
 
com are'd t6 'thesehypothetical;Values.. Except'for 'skilled,office labor, the
 

est lmate'd equivalency ratios';,cani err "considerably ;and:.stilliallow,es timate.d,,',,.
 

DRC'"coefficientsito be"les than'one.,. Therefore,' the conclusions concern.ng.)
 
the des'iraility of traihing'for expatriate,replacement in.,supervisory,, techT.
 ,
 

"" 
nzica or managerial personnel are not likely-to be : ignificantly altered un7,.,
 

ales rhe- 'estimated equivalency' iatios are- highly. prone 'to, error:. , 
' :'" ' '3. Calculatibn-of thbe'Cost-Beneft Ratios: Tables, 7. and.,8.presen,,.,: 

.iv'atoand, ratios'ur"esitimated p social:: cost-benefit of training: for,,the..four., 
•r i i t d .d.e. ..,., ' . ..- i . .9;. . e .'0 : .', .:. ,.,,J
 

1Mainly degrees' limited of freedom;: data reflecting,,I only:experience,,in : 
,the firm,, larger wage, differentials than implied by "our estimates. 

*'2 This"hy'othet'icai, equivalency ratio R*1is .,given by,,,the.expression3 be.low,: 

n St+Mt+D t 

m+l (l+i)t
 
m C+E+FX n A
 

t':+.
t t
 
tt
.1 (l+i)t MU (1+0t
 

" Pbit~talt priessure to Ivorianize could'conceivably: lead to.the empoyment

o(fvyorians at wages considerably above the firms' perceptions of marginal

productivities. If our basic hypothesis is invalidated for this reason, ;the'-'

estimated equivalency ratios in Table 6 nevertheless provide some useful indi
ca.tions, of maximum equivalency ratios above which investment for expatriate re
placement would not be economically profitable. For'skilled office labor,
supervisors and technicians it should be'possible to check this by.studying 1.t 
empirical indicators of Ivorian and expatriate work efficiency. However, it 
mupt be admitted that management skills are less likely to be quantifiable iii ' 
this way. That is, is it really plausible that two poor Ivorian managere can 
reallyisubs'titute for one ciompe tent xatriate manager?,...~~~~~~~~... . . .... ... , ! ....... " ,' ..
. ... . . . . . . .. . . 
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Table 5: Domestic Resoyrce Cost'Coefficients 'for Education
 

OccIn - Ed'n 

Ocupation Hypothesis .. Aid? 5% 11% '7% 

Office Labor H NoYs .322.306 .762.679 1.5891.270* 

H ,No
2 Yes 

.385 

.321 
.896 
.790 

1.848 
1.447 

Supervisors H No 
,--Yes 

-.477 
-.469 

-.332 
-.2445) 

-.085 
-.078 

I 2 ". No -.408 -.1768' .269 
2 'Yes -.395 -.1632 .230 

Technicians H 
. .-Yes 

No -.382 
-.370 

-.1801 
-.169 

.157 

.161 
-H -No -.397 -. 1.27 .494 
2 "Ys -.383 -.116 .405 

Managers H 
1 

No 
'-Yes 

-.276 
-.264 

.158 

.139 * 

1.326 
1.002 

-H2 j-No -.261 .180 1.385 
3-. Yes -.248 .157 .990 
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Table 6: A.Comparison of Hypothetical and Estimated Equivalency Ratios 

Occupation 
!Occ'n - Ed'n 
Hypothesis Aid? 

Hypothetical 
R. 

)stimated 
R 

.Percentage 
Difference 

Skilled Office,-' H 
Labor 1 

H2 ,0, 

No 
Yes,
No-
Yes 

.616 
1.770 
1,473 
1.610 

11,381 
1.381 

1.381 

17.0% 
28.2%

'.3816.7% 
16.6% 

.,Supervisors H 

R2 

. No,. -
Yes,. 
NoJ. 
Yes 

4.315 
4.723 
.389 
3.845 

'1.136 
1.136 
'1.267 
1.267 

279.0% 
315.8% 
167.5% 
203.5 

..Technicians H1 

H2 

- Np . 
Yes. 
No 
Yes 

. 3.061 
3.435 
2.688 
3.092 

J1.o043 
1.043 

01'.043 
1.043 

193.5% 
229.3% 
157o7% 
196.5% 

Management H, 

H 
Pq. 

No,., , 
Yes,. 
NoJ6Yes 

1.866 
2.157 
1.8322.145 

1.039 
1.039 
1.0391.039 

79.6% 
107.6% 
76.3%106.4% 
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occupations in4which expatriates are represented. The private and social cost
dcuatiOnail " "include costs'

benefit ratios ,diffe '.ifi'that the foimhr does, not: 

(C and FXt) and is not 	calculated at different shadow 
ex

borne by the state 

t t 

change rates'. 
closely, correspond'8 1The. conclusions wh&ch can,'b", drawn from Tables 7 anI 

to: those from our estimated DRC coefficients. The occupations of supervisors
 

a. 4 i gvethe -lowest,ratio.of costs. to benefits at every discount
nd th 

exchange.'- A'ki'-ff 

oreg 	 gan of fie,-labor and managementrate and shadow'priace fo. 

training is socially desirable if te discount rate is less than seventeen
 

percent even if foreign 	exchange is not overvalued. With an overvalued ex

change rate, both types of training become marginally acceptable if the 
present 

of view,; all occupationsaid is continued. From'a4private poipntpattern of 


,.are attractive, having cost-benefit estimates significantly less than one.,
 

The rankings of training by order of social and private attractiveness
 

basis of the DRC co
correspond approximately to the similar ranking on the 

to supervisory and technician training are
efficients in Table 5. 	The returns 

nearly identical; they are followed by management and office labor training.
 

Using a DRC or,social cost-benefit ratio, one would question the desirability
 

of' seventeen percent. Managementof office labor training: at a discount rate 

training is marginally acceptable 'when evaluated at a seventeen percent dis

count rate under either 	measure.
 

V. 	 Conclusions: Implications for Ivorian Educational Policy
 

The estimated DRC coefficients and cost-benefit ratios%
A. Introduction. 


given in Tables 5, 7 and 8 can be used to provide responses to the questions
 

They indicate that resource allocation to secondary 
and uni

posed earlier. 

The


versity education in the Ivory Coast is in~general economically desirable. 


an econom-

DRC coefficients confirm that training for expatriate replacement is 


ically efficient import-substitution activity. The cost-benefit analysis also
 

Viewed

shows that investment in education has high private and social returns. 


more closely on an occupation by Occupation basis, our 
estimates correspond to ,
 

the actual distribu ionof Ivorian budgetary, resources- beteen secondary and I: 

Finally since private returns to education are markedly higher,
higher education. 


than social returns, consideration should perhaps be given 
to alternative
 

It-is assumed that individuals do not evaluate 
foreign exchange at its
 

in their private decision-making.shadow exchange rate 
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.Table. 8:. Private..Cost -Benefit. Rti or Edction, 

Occupation L 
a 
.-

, 

".. 
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H 

-

te44Ad£ . .. . . . . . . 5. " " " . ... ....": fo'' ' ;" ' "'::" 'i : " ': : 

Office La'bor 

Supervisors 
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H2 

H 
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.472 

'2138 

.187 

5931 

.656'. 

216: 

;307 

Technicians 

Managers 

HI 
H" 

*2' 
HI 

H 
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:educational fin'an-cinig.s"cheraesby which-.iidiid'u'As--,ar ~qi~d~ ar a,
 
,largerportion of educational costs..... 
 , . ,. 

These general conclusions-are strengthened by certain ,conservative as.
 
sumptions and,in some respects-, our conservative use oofthe.daa.''
 

Firstly',' there is- ample eidncet0sug'gest.thatour expatriate 'salary 
values.are too I ow If so, thenour.estimates iwill understate,repatriated
 
savings, the tradeable content of,Consumption,,fringe benefits paid in the 
-home,country, and- the domestic-resource.costs of expatriate consumption, all
 
Of whic. enter :ourDRC analysis: as benefits..-,Consequently, our DRC estimates 
will be high.' Secondly, we use the official,retirement age of 55 to define the 

end.of; the. income' stream. This age appears',low by standards of.;more developed', 
countries, and,' in fact, fragmentary data indicate that more highly skilled
 
personnel in the Ivory Coast workvbeyond the official retirement age.
3 To-the 
extent that thid.longevity exists, our results will be biased upward since 
they will understate actual diverted income benefits of expatriate replacement, 
underestimate expected income .streams. and overstate 4the equivalency 'iatio.

Additionally, no occupational-mobility was assumed. 
Of course, some mobility
 
will exist as learning-by-doing occurs or as 
workers pursue governmental or
 
fim-sponsored training programs. 
Existence of occupational mobility implies
 
that our income stream estimates 
are too.ow and, consequently, that both our
 

1 Chevassu and Valette, i.cit., p. 11, report expatriate salaries in each
occupational category higher than those of the Planning Ministry labor force
 vurvey data: 
management FCFA 3.9 million versus FCFA 3.0 million, technicians
FCFA 3.1 million versus FCFA 2.3 million, supervisors FCFA 2.4 million versus
FCFA 1.2 million. However, we used the Planning Ministry data because of its
wider coverage and because we were not certain of the components of Chevassu
 
and Valette's salary values.
 

2Further evidence to corroborate this contention is found in a comparison

of our estimated repatriated savings in the highest occupational category (FCFA
720,000) to that given by the 1972 balance of payments data, La Balance des
Palements, p. 18 and Table XI. 
 Using these data and our estimated expatriate

labor force-population, we calculated repatriated savings per expatriate to
be FCFA 1.1 million in 1972. 
In our analysis, either we underestimated the
savings propensity, expatriate income levels, or the expatriate population. 
If
either of the former two variables is incorrect, then our estimated DRCs will
 
be too large.
 

3L'Enquete Main d'Oeuvre--1971, Vol. 2, Table.4, reports that ten percentof management personnel, four percent of technicians, and three percent of super
visors are older than 55. 

4Note, however, that marginal contributions to-benefits beyond age; 55 :willnot affect the analysis greatly since they are,heavilyiscounted. For example.
the eleven percent discountine factor for age 561S.0112 ( 1/i,143).
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DRC and cos t-benefit estimates again will be. too high.
:
These' possi	 ble. eon' the conservative si. Fstrengten 

1the general onclusins of-the' analysis. .As. regards our assumption that Ivorian 

wages reflect Ivorian productivity!' however, it :has -been, argued ,,that Ivorians 

are' paid. less "than their marginal productivity,or alternatively,:-that ,they are 

paid mdre Th6 .irst argument 'implicitly .or explicitly; assumes -.that ,monopolisti

and/dr. monopsonistidc power of foreign firms enables, the expatriate management. 

to. pay- Ivorian wages which are less than the efficiency equivalent cf expatriate 

wages. The second argument is that not only do profit maximization and long,_.. 

run competitive pressures give a basic tendency to,.the equating of wages and 

marginal'productiVities!but that political pressures to-Ivorianize (especially 

at higher levels)' Ilead -to the payment of ,Ivorian wages well in excess of marginal 

Jpro6ductivities. 

W.ile thereii:'some ad hoc evidence to support both of these propositions, 

we'are unable to judge which effect may have been more important. On the one 

hand there are doubtless some pockets of protected expatriate controlled eco

nomic power in which "easy life" considerations may have prevailed over profit 

maximizatonresulting from expatriate replacement. On the other hand the pres

sure-,to Ivorianize is undoubtedly important, but it has not assumed the same 

intensity in-the Ivory Coast as indigenization programs in many other: developing 

countries•."". 

'B. Educ'ation'and Expatriate Replacement: An Efficient ,Import-Substitution 

'Aftivity. Most of-out DRC::'cefficients, in'Table 5 are less, than,one in the 

discount rate range of five to seventeen percent.: In general ,then, one can con

clude that 	past and futireresource'allocation to secondary and university edu

cation' has 	bee and will' remain economically Justifiable. The fact that the, 

shadow'exchaige rate almost certainly exceeds the official rate makes this: con

clusion, even more convincing. 

!Wage differences by nationality are significant. The Planning Ministry
 
labor survey reports that expatriates are paid on average 110 percent more than
 

Ivorians in the same occupation, L'Enqu~te Main d'Oeuvre--1971, Vol. 2, Tables
 

79"and 105. Chevassu and Valette's data, op. cit., p. 11, gives wage differences
 
'ofabout 120 percent. Ivorians may be paid less because they are believed to
 
be less efficient or because there are socio-cultural factors influencing
 

salary decisions (usually made by expatriates). Chevassu and Valette, op. cit.,
 
suggest these two alternatives based upon their firm level interviews. Alterna

tively, as argued in this paper, Ivorians may actually be less efficient be
cause they lack the experience of their expatriate counterparts. This alterna
tive is very likely, given the embryonic stage 

of development of the educational
 

structure and te period required for on-the-job training.
 



of 'training •'for expatrIate 'replacement 
uible to 'proceid, tone 'step fdrther and compare thesfj, estimtPes ,to, those o other 

foreign exchange'generating: activities in the Ivori~n, economy.. In a v~y ap-7 
proximate manner, Ve can use this comparison tode;ermine ,.if resource alloca

tion at the marglnis best directed,toward ,the,educqtional,.agricultural . 

or'induistrial sectors. We are in.a position to-make...such a comparison us i .n
 

preliminary results of research ,in~progress at ,the.GwrdBank!s:Development,
 

Research'Cedter,'.;
 
"';Dirck Stfrykdr-nas-ca,'cuLaieo.unus tror m.: sectoru 1.1 ,*.
 

Ha ing' cald Tted DRCs ,.. ,i .. val

re agriCu.rtura 


measuresmilarLoours. .-His.estimates .for the southern zone,. tlemost.pros
peious agricultufal.l region-,nof the Ivory Coast rang.d from ..48 to .1.29 with,, te
 
majority centered around a mean of .73. Coffee and cocoa, the Ivory Coast's,
 
two6largest agridltural exports,.:had the.'lowest values (.40-.67 depending upon
 
the':methods of 'production'used), :In the central region,..the.coefficients were
 
slightly above- oned-for two',ciops,,and':below-one for,:cotton. In the northern
 
reg'ibn, DRCs f6ot most products were.closerto unity2
 

"Our DRCs-dgl'culated at anl 'eleven percent rate of discount, fall in-the
 
raieie for agricultural products. DRCs for supervisors and technicians are
 
app'reciably lower- than the .two:4 lowest,values..of-:.the.eDRC coefficients for.,,vor
ian agriculture (coffee and cocoa). Therefore, we may conclude that marginal
 

_.edtcationaliex-ndi-ture for expatriate,replacementx.ranks approximately the 
- -
same or slight-ly'better than agricultural-,activities.in their foreign exchange
 

,geneIrating or havig-'capabili.ties 

- .'The.authors'yhave- estimated DRCsf:.or ,the manufacturfl Sector elsehee,, 
The' results- of1 these cal*culations ,indicate,:that,eduation for.expatri eqre
'placement is4 a -more efficient.:actlivity ,than-,most..manu.facquringactiv .. , 

For a sample of 83 manufacturing firms the weighted,;aveyage DRC was 1.33.. Nine 
of the 83 firms had negative foreign exchange earnings-.and.twelve had coefficients 

in excess -of, .3.0 

.' ,DirckStryker, ,IncitationsEconomiques.et.,Couts Reels. dens 1,Agricultre",
chaptd'~e ,of' ncitations et, Co^uts :Reels en,Cote d 'Ivoire, project.working 4ocu
ment,(Wdrld Bank, Washington',:'D.C.,, .1975)., pp.. 1-50:...


' " " ',ff ; . -. - . 

Ibid:.,-',Table'aux 'V,'VI,! VII.....His. calculations.-use diecount rate of ._1%. 

Garry Pursell and Terry -Monson,."Structure,.deqIncitationsqt dCqt'P,.1s
danig. l'Indus'trie",, Chapter,':III of--Incitations et,;Co~ts .Rgels,enC~te:d Jvo.e, 

i.bcit.,pp. a51-1 . Cac lae u an evn 
'4Ibid.,TableauIIl.ll. .Calculated using a discount rate of eleven Dercent. 

http:dCqt'P,.1s
http:DRCsf:.or
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Our education DRCs are definitely superior to the average of the industrial
 

sector'although some'industrial'activities -compare 'favorably to our: estimates. 

Nonetheless, we can generally state thatl tmarginal 'expenditurs-upon-education.,,ll;
 

is a better allocation of 'Ivorian resburce :than upon industryw71 In short,,,
 

education for expatriate replacement iS an efficient import-substitution activity.
 

C. Allocation of Resources within the Educational Structure. Viewing.:.

our DRC and cost benefit estimates for each occupation, one is immediately struck
 

by -thenegative DRC coefficients and low cost-benefit ratios for the occupations
 

of supeivisor and technician. The negative DRCs indicate that the training;
 
costs plus alternative earnings, C, + Et + At,
 :are less: than the domestic re-

s.ources consumed by the expatriates to be replaced. They imply that',educational
 

resources are best allocated to upper secondary levels in the Ivory .Coast
 
-
University education--at least for management training--has DRC coefficients ,
 

less than one at lower discount rates but the coefficients are not nearly as;,
 

favorable 'as those estimated for supervisors and technicians. Office, labor:., 

training is marginally acceptable at the current exchange rate and at discount.
 

rates less than seventeen percent. It is a marginal activity at best when the: 
occupation-education relationship is upgraded (hypothesis 2). :The social cost

benefit ratios for training reinforce these conclusions. Again, skilled of-.
 

ficle labor is the least desirable of the four occupations. Managerial training
 

is desirable at the highest discount rate only if aid is maintained.
 

The allocation of Ivorian'educational financing -in the 1960s and early
 

19'70s reflects an IvorLan estimation of costs and benefits that closely corre
sponds to our estimated DRCs and social cost-benefit ratios. Clearlyi, our.,Y
 

estimates indicate that resources should be channeled to secondary schools,,_,wi
 

rathe'r 'than to the uhiversity. In fact, most Ivorian resources are directed
 

toward the primary and secondary levels. For 1970, the Ivory Coast :devoted..
 

three and one-half times more funds to secondary schools than to the university.
 

However, France and other donor countries have a different conception of educa

tional returns and have divided'aid evenly between the.university and.other .1,,,
 

f6ms of education. Consequently, the universityis predominantly financed by
 

foreign aid while secondary education is financed by local sources,....
 

rThe 


cation depend upon employment opportunities in other sectors.; Investmeht-i in
,dustry*or agriculture is needed to.provide these Jobs.
 

lof course, education cannot be treated ina vacuum. - eurnso.oe u-,
 

http:eurnso.oe


One ,aspect of university financing is troublesvme.,*,,rance' s .harq of
 

the ' iversity .budget'is,scheduld, to-decineover . as the Ivory Coast
 

assumes a greaterportion of itsroperating costs.. ,.In view ,of our estimates
 
.fruniversity,training, it maybe an un.ise practi .toa1lcte larger
 

amounts of Ivorian:,educationalresources tq universjty training. This conclu

sin is"tempered by the possibility that an upgradiqg of the occupational
'education relationship willoccur over time (as in lpothesis two). In that
 

case-, tibfyear university trainipgowil, become morepttractive and resource
 
allbcation,to that level.would: bepome more desirable,, - 3at
 

Di Privatevand Social Returns to Education.
.. The structure of educational
 

finance in the ,,rory Coast (,is-, such.that,.individuals,,bear little, if any, of 
the'di-rect' trainih costs C t and F&. ,Coisequently.,,private cost-benefit
 

rati'ds are at- least fifty,percent lower than sociakL:,cpst-benefit ratios. These
 
differences imply that individuals enrolled .inall levels of edu'ation, but
 
especiallyithose in. upper secondary (deuxigme cycle) and university programs 
should be compelled:.to reimburse the statel for a,portion of direct educational 

'costs. This conclusion is -especially true at the university level where stu

dents now 'onlypdy modest direct costs (for,subsidized food and housing facili

-'ties), and mayt:receive .sizeable,scholarshipp (FqFA 3,000 monthly in 1975).
 

As the educational.struct-ure .now exists, a highly selective system deter

mines -entranceC(tO fsecondary schoo.-. In,principle, opce gaining admittance,
 

students are 'channeled into va.rous i.cctupjt~pnal ,programs. In practice, this 

channeling prodess does 1noti iwo,i_ Spudqns,,tend to ..Femain in the university 
preparatory program',until .:they..s,_cceed or fail. Such a ,SYstem is wasteful 

of ':resources in .that, it is, costjy :and: may .no. ,provide te ,correct education 
demanded:;by ,economic.;growth. c' A spelctive 14tio;system should be applied at 
:the upper levels of! theeducation4,structure,o proidea more efficient al

'ternative to! the existing s rugture -and .q ,Senergte some .savings for the state. 
Under:'such:a,prdgram - ariable;-Auitions,couldbe tool! to.attract students into 

traininingdeemedzessentia1 and,.,4o fqqM@Ldq!mtudentqfomnon-essential education.
 
, ' - : v"-- .. ' . ,-J.- . ... .. "' ' - ) - " , : '''i 

iThre Ivory Coast's share is estimated at 70 ppecent in 1975, Ministare du
 
JP.,
n,,Programe de Diveloppement de l'Education et de la Formation, 19"-f9757:.,0 6., p 1 11 ... j.: ' .. " :aj an , .±1 .-,":.o i,,,- -,-


Various loaxi programs would hav4 tobe implemented to overcome c4p$xlib4,m 
market imperfections and ensure the success of such a proposal. 

http:compelled:.to


This. suggestion seems preferable to the administratively controlled channeling 

that, now functions'imperfectly". 

E. Summary. In this paper, we have'applied DRC analysis in a novel
 

fashion to evaluate educational programs. This methodology, along with the 

more conventional cost-benefit,approach, confirms :that education is economically 

desirable in the Ivory Coast and that resource allocation to the upper secondary 

so farlevel is especially warranted. Lower secondary education is useful in 

as it performs a conduit function for higher levels of training. The importance 

of university education will probably increase as the occupational-educational 

structure is upgraded through technological development. Finally, consideration 

should be given to instituting a system of tuition charges in order to equate 

social and private rates of raturn 'in upper secondary'and university educationJ.f 

-f.' 

t" 



Annex A: Relation between the DRC and Cost-Benefit:.0efficients t woo b!) 

is relatlbhlhip can, be 'iMore easily seen, by.; replacing, the, rather, corpli- , 

:caed xpresson. r-costsand:.benefits in the,textj .(Equation 5) as fol.gws. 
==Cd db istic'costs Ct + E: At;:" " 

jjt j P	 ,4 .4 

C- foreign exchange costs S FX; .	 . .L 

'B- -foiip'gh exchange benefits 1( .ML
fR 	 t
 

'Wheie.,,s thepocal, d.countrate, -t l...n the number of years, and S is
 

the ratio of ,the shadow to the official exchange rate, the expressions for
 

the social cost benefit ratio (SCBT) and for the DRC are then:
 

n Cd + SCf 
SCET z 
(l+i)t 


(1) 

n 	Bd + SBf 

(l+i)tt 

n C Bdd
 

DRC. (l+i)t (2) 
n B - Cff 

(l+i)t
 

:wnen. s'u.sr.=, 
n:€d' +.,sct n: d SB 

_ Sand.so_ ffld+ 	 (3)
 

ndBd nfB -Cf 

:, d , .:::. .:f: f. 

ie., DRC 1. Wh-en (Cd - B) >0 .and (Bf- Cf) >,0 it can be. smilarly shown 

:that if .SCBT,< 1 DRC < 1 and-when, SCT > 1, *DRC > 1. 



Since the internal rate of return (r) is the solution of (3) for i, when 

costs -equal benefits I costs exceed ne . andif benefits 

exceed 'costsw > r. 

From inspection it is apparent,that changes in the discount.7,rate i will
 

not-necessarily preserve the same rankingof a given set. of~activities for
 

either'the cost-benefit ratio or the DRC', since the. resulting transformation
 

is.non-linear. Rankings will also not necessarily be preserved for different
 

values of S in the case-of the cost-benefit ratio, for the same reason. How

ever,' changing the foreign exchange premium does not alter DRC rankings,: sinc:
 

this is equivalent to multiplying a given set of coefficients by a constant
 

term.
 

0, the DRC can take values from zero to minus infinity.
If (Cd- Bd) < 

Since this'means that foreign exchange is earned at a negative net domestic 

cost,such activities should be ranked in descending order of their negative 

coefficients. -

It is also possible for net foreign exchange earnings,,to be negative. 

, .As'a;,ranking 

While:this is common In studies of manufacturing activities, there are no 

cases in this study. 

device the cos-t-benefit ratio has the. disadvantage that it 

changes value for a given internal rate of return according-to different rules 

a cost item is deducted
for netting benefits ard costs, e.g., itwill alter if 


from both numerator and denominator. The problem has been avoided in this
 

study by ensuring that the same netting procedures are followed in the calcu

-lation of each coefficient.
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Annex B: Educational and Occupational Assumptions
 

4iYEducatllo[ ccupation? Hypo the'ses ,Thes correspondences: pos tulaterk!:J.
 

Section;II will be taken very strictly. We assume that each succeeding,.-,ley.p-oI

of ecucation'cbm~~~se's a ufit that must be successfillyi completed, beforelone 

can be employed"the next 'highest 0ccupation'; Drop-outs and failures, With-.,!: 

in a unit are 1db'le to replace!,an expatriate at the obtupation corresponding.,tp j) 
the 'Wi3ient's highest "attainedgrade..'For example,, failures during grades-,one, 

to four of sec6ndary school cannbt replace any, expatriate since they lack the# 
requisite~'educaton fo,'our liowest-,occupation (skilled, office work). .However,v-) 
undei'hypothesd'r,) . -failures in grades five , or six,baii replace, a skilled r 
patriate office worker. Similarly, failures in grade seven can replace supqr-:,
 

visors and failures' in'university ;can replace an: expatriate,technician.- This
 

assumptidn": impli'es'that replacementlcosts will,-be, high for skilled office la-,}: 
bor,' since failu'es :'in the first' educational unit aie .lost to, the, Ivorizatont:;. 
process. At higher educational levels, failures are capable of replacing,.ex- ,.
 

patriates at, the'limmediately preceding level. Therefore, beyond the first, four 
years 6f' seconddr school 'educational costs can be pro-rated between successes 

and failures.
 
"JAn"additional' implication of the strict occupation-education correspondence 

is',that the' eduitatibnal, 'level attained' 'detirminesv. a, person' s occupation categQy 

ovr his' lifetim. "There is no -occupational mobility. 'Of course this, implica
tion is.-unreali.t,'c', 'Promdtions between occupationsiwill occur as 'on-the-job,-,: 

learning takes' 'Pace or as enterp'ises provide:. further: training. Unfortunately, 

upward occupational mobility data were not available .tai-reffneo.ouri analysis:.further. 
2. Adjustments for Drop-Outs and Failures. In our models of Section III,
 

educational costs and foregone earnings during the training period were stated
 

in terms of per successful student in each educational unit. Our data, origin

ally given in per student costs and earnings, had to-be adjusted for educational
 
success and failure probabilities within units. These probabilities, based
 

upon educational statistics for secondary education and estimates for the Faculty
 

of Economics at the University of Abidjan for the -period 1971-1975, are found
 

in Annex Table B-1.
 

iSecondary education probabilities were calculated from data given in Mini
stire des Finances et de l'Economie, "Situation de l'Enseignement", yearly sup
plements to the Bulletin Mensuel de Statistique, (Abidjan, 1965-72). Higher edu
cation probabilities were taken from Universiti d'Abidjan, Faculta des Sciences
 
Economiques, Rapport Preliminaire sur l'Evolution Pr6visible des Etudiants de la
 
Facult6, (Abidjan, 1973), mimeo. Since most students entering technician and
 
management positions require training in economics and business and since this
 
training is provided in the Faculty of Economics, success probabilities in that
 
discipline, and not of those of the entire university, are relevant to our
 
discussion.
 

http:replacing,.ex


Annex. Table:B-i: 	 Pass-Fail Probabilities in Ivory Coast'Secondary' 

and Higher Education. 

Secondary-

Grade: j 6 5 43 ~ 2 

P(Success in J) .1,-767 .722 .696,(: .436 .679 .700, .428 

P(Failure in j) .233 .278 .3'04 .564 .321 .300' ' .572 

Higher
 

Grade?'.... 	 4' 3 . .t2 - .:.l1;. 


P(Sucess in j) 	 .500 '.8ODC600 
 ".900 

P(Failure inj 	 .400 .200, .100,).500 


Sodrces: Secondary probabilities calculated from 1964-1971 educational,,
 
-data,,given in .'"Situation de l'Enseignement,". op. cit.
 

tHigher education 	pobabilities based upon estimatesfor -.
thej
 
Economics Faculty at the University of Abidjan in Rapport
 
Pri1iminaire Sur l'Evolution Privisible des Etudiants de''la
 
Faculti op. cit.
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,'From these probabilities, we calculated drop-out and success rates in 
ea&. year o cl,ee tionah se e t., To calculate these rates, itwas nec
essary to make the following assuioris ofo ~ ~ ~. adiiTIbe repeats:u~ u.,,au i l6-vr e pe a t s . 

Assumptions" of Admssibie Repeats
 

!Occunatian 
Occupation-Education Hypothesis
 

Une 
 Two
 
Skilled,Offic or 
 o non-consecutive 
 Two non-consecutive repeats


repeats 
 "T i3Sipervisdrs. 
 9.. One repeaty t'
TTw.o non-conse'cutive,repeats
 
Tchnician. Qne repeat 
 One repeat
 

Two non-consecutive 
 One repeat

repeats
 

With Tthese adsumptions, the minimum length of time a student,may spend
in training, for aifffgement is eleven years (no repeats in secondary or univer
sity education); the maximum time is seventeen years. 
For the other occupa
tions, except skrld of fid' labor, the minimum and maximdm, lengths of time 
depend upon the occupation-education hypothesis chosen. 
... InAnnex-Table--B-2, we-present our-drop-out and-success rate probabilities. 

The column entitled "Successful Completion of Unit in t" gives the probability
that.,a -student. oI.-dt
-om lete. vaI.edura.ton4,1 ut
...
w .,cyes,,.For example,, our 
estimates indicate -thdt 16.8' f ddits entirig'nt-he first cycle of
 
secondary 'schoo-,finish .in 
 four, 
 fyea-ri. f23... andf.ve years; 

,
11.2 ",~~ . . ~percent- finsh n'i... Y s.......
~ "-t ota" 'oof- 5122 -pre ic'6f students enter'"
 
ing the unit successfully comp ete four -a-risi O'd-'i "
-tio The col
umn entitled "Drop-Outs in t" provides the percentages dropping out in each
 
'year following our assumptions of allowable repeats. 
The third column, "Portion
 
Cont n in t", estimates the percentages of beginning students remainin 
in
 
the program-in the period t.
 

'e-had to calculate drop out and success rates in each year in order to
'determine the total average cost of producing a successful student in the 'educatIonal segment. 
Students dropping out or completing the educational unit do not
require further educational expenditure.'
 

2These assumptions are based on age distributions of students in each educational unit. 
 For university education, they correspond to allowable repeats

under various scholarahhp programs.
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Annex Tab]?'e- t.Drop-Out: and .Success Rates for Each Education Unit

.. Occupation-Education
Occupation-Education 


Hypothesis One '..
Hypothesis Two
 

Year Successful Drop- Portion2 Successful Drop- Portion2
Completion 
 Outs Continuing ...
;,oCompletion 
 Outs Continuinb
 

t of.-Unitint t t ofUnit in t in int 

1 .).Skilled,000 .000 1.000 .000 .000 1.000 
Office 2 .000 .054 1.000 .000 .054 1'000 

Iabor 3 .000 .059 .946 .000 .059 ,946 
4 .168 .065 .887 .168 .065 .887 
5 .232 .160 .654 .232 .160 .654 

6. .112 .150 '262 112 .150, :.262 

TOTALS .512 .488 .512 

2) Super1iss, 1 
2 

.000-

.475 
000. 

.103 
1.000 
1.000 

.000 

.000 
.000 
.103 

1.000 
1.000 

3 .295 .127 .372 .203 .061 .897 
4 .... .243 .176 .633 

5 .092 .123 ;:.215 

TOTALS .770 .230 .537 .463 

3) Technicians 1 
2 

.428 

.245 ' 
.000 
.327 

1.00 
.572 

.000 
300 

.0o 

.250 
1.000 
1.000 

3 .270 .180 .450-

TOTALS .673 .327 .570 .430 

4) anag'ement 1 .00-
.000 

- .000 
.250 

1,000 
1.000 

.000. 

.720 
.000 1.000 

104001.;00 
3 .000 "080 .750- .216 .024 .240 
4' :.216 e052 .670 -.. _ 

5 .259 .013 .402 .... 

6 .117 .013 .130 .... 

TOTALS ~-.592. TT7 ~ .6 

Notes:
 

Calculated from the probabilities of Annex Tdble"Ar1.
 

2Defined as 1.000:minus the cumulated successes anddrop-outs through the"Iidof 
the pzevio"s period,f 
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We use these drope-out andd-success-ra es, 6o:6>tanis fOrmorfdaa • froubcosts 

,,per'.-istudent ,to.costs. per successful student in each educational unit. These', 

-costs: then form .the domestic resource, ffreigonneeexacn foaei;gniixbhange-, 

costs of equations (4) to (6) in the text -'To' illustrate our method, let C 

be,'the annual average domestic resource cost-per; student in,educational unit 

* 'jin time t, N be the number of students in a cohort, entering, the unit and-

S.N,-..be the number of students in' t he cohort N' remaining, in the educational 

i,,nit in time t. Then the total-discounted-cost of educatin*g thecohort':is:
 

t~t
 
and thetotal cost:p- typical member ofthe cohort is: 

ENN j 
'"":... '" (l+i)t 

.Theexpression N IN' is given in Table B-2 under the column entitled "POrtion
 it A
 
Continuing in t"; Ct is derived in Annex C.


it
 
The next step is to assign costs to failing and succeeding students. We
 

assumed above that failures in •unit one are lost to, the expatriate replacement?' 

process while failures in succeeding levels are not.-Therefore all costs in
 

unit one are assigned to successful students while costs in the other levels '.,
 

are pro-rated between successes and failures. Knowlng that N - S1 + F or
 

I S/N. + F/N 1 .--- ,- + f1 where Sip F .are the number of students in cohort
 

N who pass or fail'the unit, 6ien costs'."for a successful student in eanth-level
 

are:
 

'Costs of successfully ,Costs of successfully Cost* ,
 
completing prior units completing unit ful try aIt"ext unit
 

c/s c2 f2
Unit 1: Office labor' '0' l + 


+ c f,
Unit 2: Supervisors Cl/S1 + c2 s2 .
 

Unit- 3:, Technicians c1 /s .+cs, + c 3~s + cf
 
#Unit4: Management cIs +"cs+c s + cksk +
 

;An,'-identical method. was applied: to- FX4 "and E, to otain -successyandfaiUre 

adjusted costs for each unit,,' 
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,Annex,C:- Foreign Exchange and Domes tic Resource Components
 

Various Ivorian budgetary ,sources wereused to.e.AEdu6ational Costs..,, 

' 
CULCulate secondary and higher educatiol costs per student. The year- 971'
 

was~,chosen as areferenepoint because employment data were available from
 

the,,1971 Planning Ministry labor force survey. 

Several problems were faced in separa ing educational costs into their
 

foreign exchange and domestic resource components. One was simply identifyIng
 

and imputingcosts,to the proper.educational level. This problem was due to
 

the manner in which common personnel and maintenance 
charges (Dipenses Coi-l"
 

munes de Personnel et d'Entretien) were entered in the budget. These charges,
 

attributable to maintenance of the expatriate population (housing, supple

mental salaries, etc.), were not imputed directly to the Ministry in which the
 

Itwas necessary
expatriate worked but rather were cited as a separate item. 


to determine the Education Ministry's share of these costs since most secondary
 

school teachers were expatriates. A second problem was the actual separation
 

of educational costs into their domestic 
resource and foreign exchange compo

nents. This separation was accomplished by decomposing these costs into sal

aries, tradeable and non-tradeable inputs, and amortisation, all evaluated in
 

,domestic prices. In turn, we separated each element into its domestic resource,
 

tax,,,and foreign exchange component, 
2 

following coefficients estimated from
 

national income accounts information, supplemenital firm level data, and
 
-.orid tax codes,+. . . ,
Details on this procedure ar. -,.:.,
 
vorian tax codes.5 Details on this procedure are discussed below.
 

.a. Secondary Education. The government budget reports National Educa

aion,Ministry credits by division (primary, secondary, etc.) and by type of
 

-Rpublique de Cte d'Ivoire, Budget Ggnral de Fonctionnement--Gestion: .
 

1971 and Loi de Finances Rectificative 1971, (Abidjan, 1971), and Minist~re du-


Plan', Loi--Programme des Investissements Publics pour les Anies 1973-1974-1975,
 

(Abidjan, 1973).
 

2
We use the Corden method of DRC analysis and account for tradeable components
 

of non-traded inputs, W.M. Corden, The Theory of Protection, (Oxford University
 
Press, London, 1971).
 

3Minist~re du Plan, Comptes de la Nation 1971 and 1972, (Abidjan, 1973 and 1974)
,
Colected in' the"aUtlirs' study fincentivesf in :the manufacturing. sector,
 

''des
Ministare des Finances et de .'E'cnoinie',Code General Ipts, (Abidjan,
 
L9 ,..andn... Tarif Douanier, (Abidjan, .1971).L974) +;"d-,,: '
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ZWMA
 
purchase (personnel, water, telephone, etc.). 
 Those funds directly assigned
 
the secondary education divisionv
0 ablissements secondairds):.were ''
crIete'd,
 
to their associated expenditures.1 InAnnex Table C-i, this operatioi il!C.J mLi 
given in column (1). Items allocated to the minist 'yscentral services were;'.. 
pro-rated to secondary education on the basis of its' share of"total funcEoaioa2P 

ii. 2'
credits (primary, secondary, and higher education). this impuitation is' own
 
in column (2)of'Table C-l. Finally, a significant'"portion of: the governme'&: 
budget (15 percent in 1971) was entered under th'e:;rf.cic, "D-penses Commii
 
de Persionfiel'd'Ehtretien".' 
 These items were assignea to. secondary 16ducde16n " 

on the basis of its share of total expatriate gove'r"n.n.t.wokers'. 
Column (3)gives these common -charges,' cofumn (5) piovidesa per student br'ke- U 

*d'~ 26 co umn~. 
 a:'ra~~ 

down of these csts. C- gves greater etail%on expatriate- com- --I 
mon charges attributed to taxes, domestic resources, and foreign exchange.,1 f'1% 

Amortisation costs (Annex Table C-3) were based'upon approximate school ,

construction costs given fitesein planning doc uents. investment costs' xre:',O 
divided into construction (85 percent) andfuriteiqand eipment.;(7-1,/2 per. 
cent each) on the basis of fragmentary evidence on e6ducational 0onstrultion :'_a 
costs. Vehicle costs were taken from the 1971 analoae
at 5udgei..and'alloc' to0 aratia 

sation To each element in turn was applied amotisation coefficients es1iatd
 

by the authors in ' !;,' .; oa.). .I, ,, 1 ,I.Itheir study of incentives inmanufacturing, 5 to ob6tA"the .i
tax,.domestic resource, and foreign 6xchange components of 'amort sation. .
 -


, ' d:., ..a n j 6- c; . p'-, ,. "of 

Unfortunately, it was impossible to'divide
- rnddry edueation expenditure
more 'finely due -to lack-of detailed data.., There. is'some -evidence that ,s.qpparyeducation costs vary with the level of education, with the first cycle beingless,costly than the second .cycle. See: A. Achio, Ressources Humaines-et_-Perspectives d'Emplqi--Cote divoie:,,1968-1975,: (Minist&re du Plan, Abidjdfi, 1968),Pp,6.l76-186,-and.J: Hallak.and R.rPoignaq 
 Le* Aspects

tion en Cote dIvoire, UNESCO, Inter'ati-onai.-Institute for-EdUi'cation Planning-"
 

... Financiers de-lEduca 

African Monograph No. 8, (Paris, 1966). 
 ' ,',,'2

2,The-portiq -0f ' ... "" "'a" d ,,o' i 

, .of,.
otalfunctLo~a,.fxndsgoing to secondary education was .329.
 

r"' .. ,a :. ) 

. "' 4,*Z . a.' a. Y' .I , " ' " ' ' a" ra.' rf r,' ,-a .- . .. 

'
 

".a 3Loi-Programmea " " . des .,Investssements, passim.
,:"... :i.)a aaiCI !.aai 

, 

Ministere du Plan, ProgrammedeDveloppement de l" duc~tin t e';dla FormatiQn 1971-1975,. (AbIdja4,, I 69), passim, and Hallak and Poignapt,op. cit. 

5:,aEstimated from, Comptes.de.la Nation. 1972.
6These estimates were also used in higher education. ..-A-such,.-the:maa ,, 

understate construction costs since university investment is thought to be higherper student than secondary education investment. See: Programme de Diveloppe'-.
ment de 'Education, 
p. 72, 110-114 for comparison.
 



Table ,'C-i: Summary 'of Budgeted.Secondary School Expenditures, 1971
 

FCFA'Millions (1) (2) (3) 
 (4) (5)
 

Imputed, Imputed 
a-lloc'itd" From Ministry -From- Common- Per Student.. 

Item, in Budget Overhead Charges Total FCFA 

Local Salaries 1766.4 93.6 69.9 i929.9 34,688
' 

-
W46riElectricity - 52i' - -, -'.52-:'7 ,;,-o".',' 947 

Office Supplies -- 12.8 230 

Technical Supplies -- 3.1 -- 3.1 56 

Clothing -- "' 0 3 -- 00.3 

Maintenancei .. ,
 
Buildings -- 1.6 9.9 11.15 207
 

Maintenance Autos ." -- 2.6 -- 2.6 47 

Gas. and, 0-- 3.4 '- - " "3,' 61 

Diverse 756.4 3.0 150.9 910.3 16,362 
'Local Transport.. -- .. :, 120.3 . "' 20.3 .. 365 

TOTAL 2,522.8 173.1 251.0 2,946.9 52,968:
 

Average per
 
Student2 (FCFA) 45,344.7 3,093.3 4,511.5
 

Notes:
 

rxc.ucing expatriate charges%and amortisation. 

Based upon 1971 enrollment of 55,636 in public secondary schools.
 

Source:i Rpublique de cote d'Ivoire, Budget Ggn~ral de Fonctionnement --
Gestion 1971 and Loi de Finances Rectificative 1971, (Abidgan, 1971)'' 

5 



Table C-2:- National Budget Expenditures on i:xpatriates in the'Education
 
Ministry: Totals and Division into Local, Tax, and Foreign
 

'Exchange Components -- 1971 

Foreign
 

FCFA Mllions .~Taxes Local Exchange Total
 

1. 	Ivorian Contribution to '-.
 
Expatriate Salaries 594;.9 399.1 
 ,191.7 .2185.,
 

-2.- Housing, Hotels, and- f"
 
Utilities, 131.4 
 599.4 36 07
i0:
 

:3. 	 'Other Benefits 
 .
 
(Transport,. etc.) _1209 -- 420.0 540.,9 

4. 	Total 
 847.2 
 998.5 1973.4 3819.1l
 

A5.verage per Expatriate 	 . i.(FCFA) "618,800 
 729,400 1,441,500 2,789.00
 

6. 	Average, Expatriate Cost .,, .
 
per Studentl (FCFA), 13,691, 16,139 31,895 61I-725 ' )
 

'Based upon 1971 enrollment of 55,636 in public secondary schools.
 

Source: ..Calculated from, "dgpenses communes" in R[publique de C6te 
.....d'LIvoire-,-Budget .Gfnral.de..Fonctionnement -- Gestion 1971, an
 

LoiadeFiancesRecitificative 1971; -(Abidjan, -1971). 

http:2,789.00
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"TablC-3: Secondary School and Higher Education Amortisation Costs Per Student
 

Year Subdivided into Tradeable and Local Components--
1971 :
 

...." 


3 3
-Costs.Per 2 
Student Year . Tradeables Taxes Local3 

(FCFA) 


1,42 ,99710 3,280 29 510 

5,030 	 .2,2232. 	Furniture 7,500 247 

77'- 668:!6,735."7,5003 'z.Equipment 

e	 500
4 Vehicles 500 .... 

ITAT. 58,000 -2l'975 3,604: 32.,421, 

Notes:
 

:,!Excludes dormitory and restaurant facilites for 
higher education.
 

2-Costs per student year based upon approximate school contruction 
cost per student
 

of;.FCFA one million from data given in Mini,.Zre du 
Plan, Loi Programme des Invest

Eighty-five
 
issements Publics Pour les Annges 1973-1974-1975, 

(Abidjan, 1973). 


percent of this cost was assumed to finance construction 
and seven and one-half
 

percent each for furniture and equipment 
(authors' estimates based upon educational
 

Construction costs
 
planning documents, especially Les Depenses 

dEducation...). 


were depreciated over twenty years; furniture and equipment 
over ten years.
 

-,=Authors' estimates from national income accounts 
data assuming 	no import duties
 

or 'value-added taxes, a profits tax of ten.percent, 
and autos being imported
 

directly,.,_
 
1971
 .
costs -given.in,Budget.,Gfniralde Fonctnnement-Gestioii
±IBased.upon"'vehicle', 
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tra~e 

applied coefficients or the±ir°c&1l:-.tax, :an' "forelgkechange components. 
;.Then all items were expressed in per student equivalents. Annex Table C-4 
provides the detailed breakdwni while Table 3 *of.the6text summarizes.. tota. .par.... 
student domestic -Fsource, tax, and foreign.exchange costs. 

b.. Higher_.Education It was difficult t6 finely classify the eleme~i..RX , 
of.j.igher education expenditures since the budget of Universit fAbidjan-'...... 
,does 

Thh Final~ly, ndon~trddeable inputs wersepar4ted. To each were 

not enter the national bdget directly." 'Th'ea government budget .1ndicates
 
it6'direct budget subsidies :to Cvarious activ ties of the University; other
 
donor countries (predominantly .France) contribute the remainder of operatiig 
'"
 
costs. 
 Using a method similar to that of secondary education, we have;impuftedj
 

elients found-in-the government budget and"edtimates of these other contri,
buion's to thdivrious foreign-exchange, tax,, and local components of expendi

ttres.
.. These estimates are found in Annex Tables C-5 and C-6 which follow''v
 
a
Below we gived oshkt -description, f. our method se&in-arriving at the. esti

mates of Table C-5.
 

1):.Column.2: From the 1971 budget, items imputable to higher educa
tion are: (a) funds directly budgeted to the Ofice
'of Higher Education 

Vtion,..de .,l'Enseigement Sup rieur); ""(bi i Office 's shar ,,ofth Hfgheit Education 

centra minis try 'expenses i and i(c) -.the Higher,ducation Office's share of:-6hd, 
tgeted: governmentql common charges. In-:addition', .Scholarships .to higher e ,uca
tinon' are taken 'rom the transfer and, subpsoy.account of the general government 

budget. " " - .. , . ,.
 
2) C&l"iWMs 3 andi,.4.-:iTh.19, the University of Abidjanc
 

was FCFA 510 million. We Frnc" otiBoiti L FCslt3X.3)mioC,; .5eorian 

share 199. These budget values include only local personnel and mateda-uOsts. 
o- c f -ad-d'tali -d-beda k dotf fi, c ,ucation .. P.idehtis,-f 'airsecondary re 

plied to these amounts.
 

iAgain estimated from Comptesde la Nation 1972
 

-UNESCO, Cfte d'Ivoire, Education .et Diveloppement, (Paris, 1973), Volume 1,.
 
p. 67. 

.. contribution to the University PlusConsisting,of, aLFCFA 173.3 milion 
F.CFA '25 millin the research center .and ,-studen..groups. 

http:andi,.4.-:iTh.19
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Table .C-4: Detailed Decomposition of Educational Costs Per Student-Year
 
in Secondary Education
 

.1),	Personnel 1 

a),Local Sa'laries. 
b) Ivor. Cont. to 

A.T. 

c)I Ivor. Indirect
 

, Cont. to A'.T. 
d) Aid Element of 


A.T. 

e) Scholarships 


Subtotal 


2) Non Tradeables 
a) Postal 
b) Water 
c) Electricity 
d) Bldg. Main 
e) Auto Maint. 
f) Local Transport 

Subtotal 


3) 	Tradeables 

a) Office Supplies 

b) Tech. Supplies2 


Sc)Gas/Oil 
d) 	 Diverse3 

Subtotal 


44) Amortisation
 
a), Construction 

b) Furniture 

c) 	Equipment 


d) 	Vehicles 


Subtotal 


•~TOTAL 


Noes 
 , 

Total "-Domesti, ' .Taxes Foreign 
Resources' Exchange 

34688 

35322 6449 9612 19256 

26397 9687 4078 126331 
-

40645- 7420r- 11061 2215 
5505 5505", 

" 142557 63749 24751 54047 

431 324 2 ". 87, 
.296k 207 50 38. 

2651.47 'ill 293 
207 105! 50 52, 
47 26 10 11 

365 201 58 106 

1979 1110 281 587 

I 
230 69 35 126 
56 -- -- 56 
61 23 29 :9 

16362 7363 37632 

16709 7455 3827 5427 

42500 29510 3280 9710 
75010 
7500 

2223 
668 

247,
77 

5030 
6735 

500 .... 500 

58000 32401 3604 21975 

~~~-'721-9245 1071 .. . .... 24631 ..........82036 

., 

_The average expatriate,-income in secondary education excluding Ivorian . 
indirect.conhtibutions (housing,, etc.) was FCFA 3,433,468,."" 

To calculate this item, it was assumed that all was imported, subject to
 
a 5 percent duty plus TVA and a 30 percent commercial margin applied.
 

3Vehicles and technical supplies imported directly by the government duty free.,
 

4,

SSee Annex Table C-8.
 

2 
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:Table C-5: 0Cs3tS Per Student -Year of Higher Education - 1971 

(FCFA Mlions) From 1971 F om •1971 University.Budget - TotalBudget Ivorian Cont. 
 French Cont'; -Aid 
 Misc. Total Student2
 

1)Personnel j . , . .. . 
a) Local Salares . ?65.9 202.1 -: ,  91.3..... 7z-

b) -Ivorian "Salary ". ' . 

Payments to.Expatriites '33.9 
" 33 9 10,221.6): Ivorian Indirect
 

-Contributions t6 

. 

..Expatriates 
. . 

303.4
d):Ai d ,253 -- 328.7 99,096" 4 8 7
 
SUBTOTAL J64.: 29. 
 202 
 12 
 1628.6 -496,98
2) Scholarshi s 
 . 260.0 
 "l23:5 - . . 383.5",.123.5 - - 393.5 '1616 
3) Postal/Telephone : .5 1.5 2.4 - " 4 1,326- --. 4 .4 .: 1 3 2 6 i i
 4) Water 
 .4 1.1
,._.~~~.; 5) .... 1.7 .. 3 9-::-- '... .:• 964SElectricity  ,- 2.8 _ - 1.02,
6):Oice Supplies i'...P -0 J- 020" .. 

-echnicalSu plies! 5.6 0.2 0.3 7. 2,-.201,* 
-. .. - .1.8) ,Clothing .13 1A 

9) tBilding Maintenance .2 2 
.- 0.2. 600. . .1.2 ... . •-- - ,- 4.2. .9654 .29 65: " 10) Auto-Mairitenance 102 0 0.3 
 --- - 2 6)Gas11). and"' oi1 , . . 2, .. 0.3 - .7 


12) .. "".. .. , -" : ., 


1-- .512: 
-Local Transport '5 2 .4:- -"]).. erse . -- 42o 1' 5.. .3e 3.8
- 3" 1,146 

95.3'
'TTA "-" ___ 883. 288 4888- 'i . . . ... -. ..": l,99,...V . ...- :,311.0 -; E"1256. 3. .. 88.3 -2301.0 6~ 77 
-.. .8 

4 2'., ( 8 0'9 , 9 lN- .- - 1 • 
Nos uding amortisation except C.N.O.U. 
 1971 enrollment was 3317
 

3However, scholarships to Ivorians are estimated at FCFA 258,750 per year.
.includes this additional amount.
 The total in parentheses
 



--- 
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Table.rC-6: Detailed Decomposition of Educational Costs
 
Per Student-Year in Higher Education,
 

Total
(FCFA)' 


1) 	Personnel,.
 
a).Local Salaries. 58,848 


-

b) Expatriate Salaries 1333,043
 
c) Expatriate Housing, etc;;:. .99,096 


Subtotal 490,987 


2) Scholarships 	 258,750 


3)	Non-Tradeables
 
a) Postal .1,326 

b) Water 964 


c) Electricity 2,110 

d) Bldg. Maintenance 965 


e) Auto Maintenance 663 

f) Local Trans. 1,146 

g) Dorm Rental1 10,914 


18,088
.Subtotal 


4) 	Tradeables 

a) Office Supplies 2,201 

b) Tech. Supplies 1,839 


-60
c) Clothing 

d) Gas/Oil .512 

e) Diverse '48,388 


Subtotal 	 53,000 


5) 	Amortization
 
a) Construction, 42,500 

b) Furniture 7,500 

c) Equipment 7,500 

d) Vehicles 500 
e) CNOU2 15,706 

73,706Subtotal 


TOTAl 	 894,531 

Domestic 

Resources. 


58,848
 
110,640 

36,362 


205,850 


258,750
 

1,021 

675 

801 

492 

392 

608 


6,767 

10,756 


660 

-" 


,18 

i07 


21,7751 

22,560 


29,510 

2,223 


668 


8 
---
849' 

41,250 

539,166 


Taxes-


74,156-

15
.207 

89,*363 


27 

164 

359, 

232 

119 

206 


2,401 

3,508 


3 
335 


17 

241 


11,128 

11,721 


3,280. 

247 

77 


-483 

4,587 


:109,179 


Foreign,
 
Exchange
 

148,346
 
47,420
 

195',766
 

278
 
125
 
950
 
241
 
152
 

-332
 
1,746
 
3.,824
 

......
 
1,206
 
1,839
 

25
 
164
 

.15,4
 
16,719
 

9,710
 
5,030
 
6,735"
 

500 
5874 
27,849
 

4in 1971,, 41%.of students using CNOU dormitory facilities were in buildings
 
If half the aid to CNOU was allocated for'housing,
rented by the university. 


then 20.5% was used for rental. Our estimated rental coefficients are applied
 

to this..value to obtain the estimates here.
 

2Includesthe remainder,of housing subsidies,to which .amortizationcoef-'
:

ficients of'*Table C-8 were"applied. See also note-1 above.
 

245886 
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3)-_Colia. 5: ;,France. and other donor. countxies povided professors 
for,;th6,various academic depar.t .s In 1972, the French cost was estimated 

mi1 1n. Enrollmenitin 1972 as2"6 percent greater than in 1971,k,,).-, 

Therefore expatriate salaries in 1971 'were estimateg-at"74 percent .of the-l.972. 

value (or FCFA 784.4 million). Other donor countries provided approximaely ,.
 

'" .fif 'ii jofessors.: With an estimated annual cost of FCFA three millioA"eaph
the'total' then be &mes FCFA 829.4'mllo.... "- "
 

million ..The Ivorian.:indirect, contribution,'
 
is calculated using coefficients for secondary education (.3659 of Ivorii 
and
 

French direct cont'ributions to":a' sistance technique) 2
 

Donor countries also grant scholarships. Assuming that the average scholar
'3shipis FCFA 345,000 per year, and that 75 'percent of enrolled Ivorians-re

ceive scholarshipW, the total scholarship bill was FCFA 383.5 million (.75 x
 
345,600 x 1,976)!,."Since the Ivorian government budgeted FOFA.260 million, .thq, 

remainder (FCFA 1-23.5 million) was given by aid donors. -j "" 

" 4) Column" 6: Miscellaneous includes- the lodging portion :of thp.,sub

sidy to the food and housing division of the University (Centre National des
 

Oeuvres Universitaires). This subsidy was FCFA 166s6 millionl and covered 70.6
 
5
percent of its operating expenses . The remainder was finaneld'by student'
 

fees.. This value.:was arbitrarily divided -evenly between food and lodging.
 

Lodging: is entered here as diverse expenditures. In Table C-6, it is broken
 

into rent and am&iisation.
 

In calculating the domestic, tax and foreign exchange components of these
 

costs'in-Table C9 again'divi'ded
ie total'e41nditures into personnel, 
'Karl Englund,.Rapport Annuel sur i'ss!s'tance au Dfiveloppement- YCtd"5voire 

1972,.:,(UNDP, Abidjan, 1973), rmnmeo, p. 7 .. ,' 

2Our calculations are substantially higher than estimated in mogf':Ianning
 
-
documentsand may be subject to error, -See - Ministire-.du--Plan,. Programme.de.... 

D~veloppement delEducation..et de:la FormatLon.1971-1975, (Abidjan, 1969), 
p. 111 for an estimate of FCFA 120 millions.
 

3 
:. FCFA 25,000.,per:month fof.,ten months ,plus supplempnts of FCFA 95,000 (Edu

catip ,.Mikstry estimates). In.1974, scholarships oen'40tfercent'to FCFA
 
485,900,- * '...re'b40prnttoCF 

,
4Food costs are excluded in our formulationsifi'ce 'ie"stdaent s:ea.tin 
hab ts--probab.yAye-,thesame whether in school or _Dot. However, lodging may be 

'rmuch better for students th an1U so'f inon-ll itseh,'tb,:in the 
.analysis. " - ' :c airs1.'2J.'

5UNESCO,, opcit., p. 67. 
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non-tradeables, tradeables, and amortisation. To each in turn was applied our 

national accounts' coefficients. Housing caused a further complication since 

,itwas not given separately in the C.N.'O,. subsldy;' "Weassigned 41 peicentZ2 

of the housing subsidy to rents1 and the remainder to amortisation.
 

.2.Salaries, Non-Tradeables and Amortisation.
 

a. Salaries:
 

1 ) Consumption: A typical market basket -of goods consumed byex- ,'
 

,patriates 	was decomposed into tax, domestic resource, and tradeable components
 

using coefficients based upon estimated commercial margins in the'natidn "ac-....
 
-


counts data, indirect taxes (TVA and duties) andestimated domestic resources 


included in each item. Annex Table-C-7 reports our results. Foreign exchange-,
 

elements were 46 percent of consumption.
 

2) Direct Taxes on Income: Income taxes were estimated using Ivorian
 
3 

Average tax rates ranged betweei'nine and fifteen percent for
tax schedules. 


most expatriates.
 

3) Savings: Savings and vacations have been estimated at twenty-six
 

percent of income.4 This estimate may be low for various reasons. discussed in 

the text. Nonetheless, it was taken as an average for all expatriates. All
 

savings and vacation pay were treated as foreign exchange. ,. 

The total foreign exchange element of income received was the sum of sav

ings and consumption of tradeables. To calculate the latter, we first sub

tracted savings (26 percent), and income taxes (9-15 percent) from incom re 

-ceived...From.this remainder that,is. consumed in the Ivory Coast, 46 percent 

was,:foreign exchange (Table C-7). 

b. Income in kind: For income received in kind, we used detailed ac
'
 

"counting data from a sample of 22'manufacturing firms,-'"In-this$smpl
e, ..
 

IUNESCO, ibid., reported that 41 percent of students using C.N.O.U. dormi
tory'facilities were housed in rental units.
 

2Association Interprofessionelle des Employeurs de la CSte d'Ivoire, Con
sommation Familiale Europiene, (Abidjan, 1973), mimeo.
 

3Ministere des Finances et de l'Economie, Code G'n-al.des ImpSts, (Abidjai
 

1974).
 

4From estimates in various Planning Ministry studies.
 



TableC"7: Coefficients ior Expatriate Con" .tion 

Categd-y z.Taxes ;(%) Local(%) . Foreign Total Category/ 
.. Exchdange' Total Consumption 

ao) 18., 23 59 18 
. .  ' 'b) Drik .... + " : -" , ,33 . 22, , . : . .45., , , . 

c), Household Items 26 .. 22 . . '52' 5 

..d) Servants 20 80 -- 5 

e) Clothing 30 15 55 12 

f) Persnal Services'' 
..-Toi2et :Articesidi ., - +:',+ 26, +,+.: ,: +,30,./. .+: •++44: . .. 6 

g) Leisure and
 
'Entertainment 22. , 28 50 
 28 

h) Education"rL',+I - -, 37. ,'j- 4:£) Tra. It ... +...... ++:"1'' + " +J..................................................... 
 '+++ '-
1) Traspot 33.. 4 66 " 6 

TOTAL 
 25 29 "- 46:. "00 
+ :" + .... .. . . . . . ' :. i ¢: " ' 1+.; * , 
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-transportation allowances per expatriate were approximately FCFA 450,000, and
 

retirement and other benefitsi 'in"the home country',were-6,.82 ercent of income. 

BOth of lthese items were.assigned as foreign exchange costs. 

The authors estimate that housing provided by the firm costs FCFA 2.4 

million per year per expatriate "To this cost- we applied, estiiated *oefffiiets 

for amortisation and utilities .(TAbles C-8 and C-9), using the assumption that 
amortisation could be roughly divided into construction costs--50%; materials
 

and equipment-,20%; furniture--10%; local profit--20Z.
 
" -As an example of our calculationsJ consider an expatriate with" an income: 

of FCFA three million. Total foreign exchange costs of maintaining this ex

patriate are savings (26%) and the tradeable content of consumption (income 

minus savings minus income taxes all multiplied by 46.percent) plus transport 

(FCFA 450,000) plus retirement (6.82% of income) plus tradeables 
in housing"'
 

(FCFA 813,000) for a total FCFA 3,105,132.
 

c. Non-Tradeables and Amortisation: Annex Tables C-8 and--C-9, give our 

estimates- for- non-tradeables and amortisation, :.Both.thesetables.were origin

ally calculated for the authors' study of incentives in Ivorian manufacturing. 

Each applies equally as well to the calculations of this study. For amortisa

tion,two ,ratesfor.,equipment are shown. These refer to firms importing capital 

goods under special tax considerations-(regime'prioritaire) and others (rgime 

de droit commun). For expatriate housing, the non-priority rate was applied 

to our estimated amortisation costs. The coefficients found on this table 

were adjusted for cases where the government imports directly or allows duty

free entry on imported goods in educational investment. 

Table 4 of the text summarizes our estimated decomposition of expatriate 

incomes into taxes, domestic resources, and foreignexchange for the four occu

pations. 

http:country',were-6,.82


-62-1 

able C-8:: Coefficients for, Amortizatioh 

,I.,Ta le -8 .. .i 


'Foreign Import. Domestic,
 
Exchange. , Duty Resources.,
 

'Const ction4 ~ 2 .08 .71 

ENuimn P 88 :, .02 .10 

NP- .81 .10' *..9 

Vehicles _, ;65 .12- .23, 

Furniture .57 '.15 .28, 

,-,P, P- riority-£firms 'exempt! from ,'im ort duty, on ,machinerye, and equipment.. 

NP- Non-pr i2iyfrs 

The duty,on machinery for"priority. frms' comesfrom depreiationfuel':etc.r 
in ~ransport iand..installation 'of the'equipmet, 



Tabl& C-9': COeWiient7f Non-Tr deables
 

:i Foreign. Duty.,and, Domestic-


National Accounts-Branch . 'Exchange TVA ..Fuel Taxes Resources
 

:Repairs,& maintenance
 
155
 

-garages .. 

Repair -.electrical.and.
 
+mechanical-equient 41 .15 .1010" .34 

5 15 .. 02 .38Electricity 

Waer:.supp y,-Abidjan '+ ..l3 : .15 .02 .70 

Repairs &maintenance. 
25  :


-buildings grounds ! . .15 .09. .51

Road transport .29 .0 Al.60 

PTT .21 .0 ,02, .77 

R'eft u l ig '- :,',+' 1 6 : 2:;.1 5 + + - :.06: .67 ,+ 

Insurance. .15 .15 .04 66 

General business: services .08 ..15 2.75 

oum~rcial margins- ' '12 .15 .03 .70,,,
•~~ ~ ~~~ " .. 7 .7-77,"" 

S..ur :. E"tmated from ,natina1 accunts dat',-,and J'uplemented.:by,firm 
alevelata.,andinfo ation on ptordutiesand 0e 
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Annex D: ForegonOand Alternative Earnings
 

Data from the 1971 Labor Force Survey formed t e basis of our estimates
 
,"of~earningspatterns during and after training. 
 The'discussion of-the -equia--,
 
lency'ratio estimates'in the text sumarizes these income streams for each oc
cupation. (Section IV.A). 
 However, it was necessary to adjust these stitdAes
 
to account for scholarship payments during training'and to adjust for unem

.,ployment and underemployment possibilities. The discussion wihfo low ,
 
plains these adjustments. 


1. Foregone earnings: For want of accurate unemployment datawe ade
several assumptions relating to the opportunity :costs of foregone earnings
 
during training for each occupation. These assumptions were:
 

a. Skilled,tffice training: Fdregone .earnings are..those;'of an 
,.unskilled,
 
office worker minus a 25 percent Unemployment.adjustment and: the scholarship.,
 

b. Supervisory training: Foregone'earnings:consistofa weighte4~av _ 

nrage~of skilled office workerwaes (75%) and unskilled wages :(25%) minus the 
scholarship. That is, all workers successfully completing 'four years of sec

.ondar 'education find employment, but only seventy-five, percent as skilled of
fice workers. Theoremaining twenty-five kpercent are employed as ,unskilled;of

fice-workers.
 

c.-Technicians: Under occupation-education hypothesis one, foregone

,erig 
 wre:iihte'
earnings are a eraverae 'of skilled office wages (25%) and'superi'isory
wages .(75%) minus the scholarship. Under.occupatio-hypothesis gtw .:,,weassume 

that 4ll tstudents--receiving, a--baccalaurgat- .are or-can 
be.-employed, as supeI- -.
 
vsorsd because tthey rreceive,4one more. year -of,education than,,under hypothes
 

.one. Tierfore nee.nre, 
ypt es &f 0 o f egone erni:s " 6ring hechnic ian
 
training"are those earned by supervisors minus the scholarship.
 

d. Management: Under occupation-education hypothesis one, forcrgone.
 
earnings represent a weighted average of technician wages (75%) and super

.visory .wages. (25%) 'minusscholarships. Under occupation-education hypothesis 
Stwo,, we 
,ssume allstudents completing -two years .-of university training.,are 
.capable of finding employment at the educational: level at which they are trained., 
(technicians). 

Engute Main d'Oeuvre-.-971.
 

2Scholarships in: secondary school are, FCFA 5505 ual-iy, in university.,
they,are FCFA 258,750. annaly; n nivrsty
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-The rather:high rate of unemployment expected in alternative employment
 

during the first cycle of secondary education is based upon very fragmentary
 

evidence of unemployment in the late 1960s. Unemployment data in the Ivory
 

coast .are very ru.enay. -~Urban, unemplyetes"uapoyment ,estimates ayfofromrudimentary lura vary sevenee 1e 


to. twenty-five percent. However, in late 1969, recorded unemployment of
 
3 

those workers with primary and secondary education numbered 35,340. Total
 

employment in modern sector occupations for which these unemployed might have
 

Sbeen qualified was 77,354 in 1970.' Recorded unemployment as a percentage ,of
 

recorded modern sector employment plus recorded unemployment was 31.36 per
5 

cent. In light of these figures, an educated guess of a 25 percent uneiploy

ment-*rate seems reasonable' for unskilled office labor. " -

With our assumptions, there is no unemployment for workers having four
 

oR more years of secondary education. However, we allow for the possibility
 

that o'dur occupation-education" hypothe's 'tone may' b'etoo low. '*"Not all trainees'
 

imay at. the level-, for;,which trained. The, iarge increases,fnd work they,.,were 

in secondary school enrollment indicate that the occupation-education relation

ships may rise in the near future and provide support to our assumptions under
 

hypothesis one.
 
,


Annex TablefD-l below summarize&our,,i. stimated!"foregoneearnings. 


2. Alternative Earningsta In a manner analogous to that of foregone earn

ings during training for skilled office emoloyment, we assume that alternative
 
earnings consistof unskilldaoffice worker wages minus a twenty-five percent
 

unemployment adjustment. In-turn these earnings!:were,.discounted, and summed;.' 

over the replacement period. Annex Table D-2 below presents ourestimates: for
 

various discount rates.
 

1Reported in A. Achio,,Le Problime du Chomage en C8te d'Ivoire, Ministare
 
*du Plan, (Abidjan, 1970), mimeo.
 

2'

2.Estimated in'Bangoura Moktar, Population et Dfveloppement Economique: :Un
 

Exemple--La Cote d'Ivoire, COECD " Development Center, Paris, 1973), mimeo,.:
 

Achio, :o. cit.', p. 12. 

,4Data from the' Office. de Main d'Oeuvre for semi- skilled and skilled.blue
collarlard.,office workers.
 

"This percentage corresponds ::to a thirty- percent rate implied for Abidjan, 
in SETEF, LX .ge Base:1970 Emploi, Formation, Education Paris 1973, pp l22-l60, 

*pasitim. 

6 se earnings Iare giv en inEnqu-ete Main d-'Oeuvre--1971, volume 2, p. 135. 
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Annex Table D-1: Net Foregone Earnings
 
.
.During the Educational Period 

Year,FCFA Thousands 1 2 3 
 31"' 

Office Labor
 

Hypothesis 1 & 
2 137.2 -144..7 144.7 . O-.6-., -160.6 '-, 178r.0 

Supervisors ,.., : .,,,=_: 1 .. . , . - . ... . . . . .... . 

Hypothesis 1 .8,. 393.3 394.7. ...... ..... 

Hypothesis 2. .-375.84 ;'393M3' , 394.7 404,5 ' 408.1:
 

Technicians 
 "' 
 -


Hypothesis 1 1099.0 1178.8
 

Hypothesis 2 1046 0. 1098 13;  1-12909
 

Managos''> - u,, 

Hypothesis ,,2 
 ;539 
 .1 %1 W5 695.7' 72 2.
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Anne Table.D-2 Present Value of Ater'ative Income Streams. 

Year Flew, Present Value of Flow (FCFA '000s)

'1346 T 2 6 . 

1) Management: H1 13.29 4 1'36'413 ' *;2 

H2 13.39 1333.1 36l ' 12. '0 ' 

2) Technicians: H1 8.46 1838.1 619.9 267.4 

H2 11.16 1541.0 459.5 172.8 

3) Supervisors: H 7.27 1974.0 688.9 320.8 

H2 8.69 1816.9 607.1 259.4 

4) Skilled Office 
Labbr: 

H 
1 *2 

4's89 
4.89 

2297.9 
2291.9 

9i6.5 

916.5 

474.4 

474.4 
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thia:Eviaoi6Meisio ".
AnnexAE: Caiculatioz.iof es ..

In'the. following series of tables, we .present our estimates of the variables 

utilizeda..in calculating the DRC co6efficients ad ':th*-dst-bdhf it ratio -. ,,hn co-umbnpe iaentifies'thei " .. " ' ctab , occuPat , column two, the occupation

education hypothesis, ,.column three, the asdumption of continuation of aid; and 

columns four to six, the values, of the variable at each discount rate expressed 

in thousands of gqFA... 
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Annex Tabl .1 ;mesic Resource Trainig Costst 

(i) (2)( 3) ( '' 5):() (6) 

Occ'n - Occn,., 'Aid 5% , l1% 17% 

pep 

Office Laborr -, H1 NoiYes 924.3 785.0 677.2 

H2 No, Yes 1013.4 846.5 720.7 

-,Supervisors H1 No, Yes 1061.4 881.3 74'.5: 

H2 NoYes 1387.2 1066.7 854.8 

Technicians H1 No,-Yes 1591.4 :1164.0 903.4 

H2 No,>Yes 1543.8 1154.2 

Managers H1 No," Yes 1813.4 1280.7 967.2 

H2 No, Yes 2111.8 1435.7 1050.5 
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Anex -TableE2:.. Tr4ning CostsYXForeignExch ange 

n -- . 

~rEd'n 
Occupation Hypoth. Aid? 1% : . 17%: a1 

Office-Labor H1 No 725.1 615.7,. -- 531.0
 
Hi... ... :--- e ........... .6 .9....-.i.. .311.1.. ,...._ 268.0 . .......
 

2 NO -795. 663.7 565. 

-H Yes 404.4 335.5 285.3 

Supervis,ors H No 832.7 691.1 585.4 

H1 Yes 420.4 349.2 295.6' 

No §72;7 773.2 629.6 

H2 .Yes ,-. 70.3 260.1 240.;
'2
 

Technicia]"' H1 No ,.1962.L 835.1 662.0 

HYes 256.3 245.6 

H -No 1044.1 814.5 652.9 
2.
 

°Ma~nagemen ...........' ' .- ". . ...... .... .. No .~ -...... 1188 ... _ __ .72.6 ....... .... 69 14, . ...
i 


H1 Yes 153.0 210.2 220.3
 

H No 1303.2 943.0 718.9
 

H ,Yes - 16.2 114.2 162.5 



Annex Table E-3: AL, :Alternative. Earnings 
o , i .. :,4]. ,. ;, ; ° . , ... .. ...... . . 

Ed'n
 
Occupation Hypotji. Aid?. 5% 1l% 17%
 

Office"Labr 'H H No, Yes .. 2279.9 . 916.5 .... 474.4 

SupervisorsH No, Yes 1974.0 688.9 320.8 

H No; Yes 1816.9 1607.1 259.4 

Technicians 	 H No, Yes 1838.1 619.9 267.4 

H No, Yes 1 41.0 459.5 172.8 

Management 	 H No, Yes 1340.2 364.3 123.6
 

H2 '-No, Yes' 1333.1 361.0 122.0 

Annex Table E-4: E Earnings,Foregone During Training
 

Oce'n 
Ed'n

Occupation ..Hypoth. Aid? 5% 11% 17% 

.HfficeLaborH1 No, Yes 1416.4 i183.9 ... 100803 

H2 No, Yes 1752.4 "1414.9 1170.9 
Supervisors. z. 1 .., No, Yes 2175.6 1698.5 1365.9 

H2 No, Yes 2525.4 1881.8 1457.2
 
25 

.Technicians : H1 No, Yes 3999.7 2696.1 1934.6 

, ... HH22 . , , . . No, Yes 2880.2 2079.6 1570.3.:, 	 , 

Management: , , : 	 H1 No, Yes 4638.5 3030.3 2116.7 

H No, Yes 4635.2 2948.,4 2017.3 
2 ... 	 . ~ ~ 

.............. 
 .
 



-72-


X IicapAninex Table E-5S: M#. L kor SaVingsi 

.,0cc 'n 

Occupation 
 'H11%. . 1"7 ... " 

Office Labor No, Yes"" 10 :304.2 

Supervisors .H 
 ..No, Yes 28,326.3 "10,234.0 4, 
"H H No, Yes 25,943.1 8,787.0 3,698.8Technicians *.- . *. ,H No, Yes. 29,060.0 9,960.2 4,233.0 

: . H No, Yes 24,572.5 7,417.6 2,758.9
 

Management 'HIo,, 24,103.6
Yes 6,605.2 2,213.2
 
.... H No, Yes ;23,949.1 6,534.2 2,179.2
 

Annex. Tabl' E-6:: *D 'Domestic ,ResourceSav ns 

. ............................... Occtn 


... .:Ed n :1 ..
 
:Occupaftion ""oth.. Hypo .. .Aid? 11Office Labor .h. 

. H "No, Yd"' e 3,314.8 j" 1,354.0 6854,., 

Supervisors H No, Yes 18,972.6 6,854.6 3,098.5
 

H,,:? No, Yes 17,376.4 rH 5,885.4 2,477.'4.,:
 

Technicians H No, Yes 18,413.5 
 6,311.1 2,682.2
 
Hi N6, Yes '15,570.1 L1 4,700.1 17.48,i'.
 

Management H1 No, Yes 14,345.8 3,931.2 1,317.2 

H No, Yes "4,253'09 3,889.0 1,29:70':
 
" 9. . "~~ ". :!. .. 2 .. 8 -'"£.- '20i...710,".'" ""-.... -.-- ..... ,,8 .. ... , .
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