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i;ol!Expatriate Labor Replacement

Vvin the_uvoryFCoast’f

Terrv D Monson
Garry Pursnll

4 This study addresses several problems of educational policy posed by
fthe rep,acement of highly skilled expatriates in the Ivory Coast's labor
fforce.: 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 thdt training for purposes of expatriate replace—» ‘
‘.ment is an economically desirable activity with most potential for gain o
”;being at the upper secondary and lower university levels.L;_'

Cette &tude porte sur plusieurs problemes de politique scolaire poses
‘par le remplacement des expatriés hautement qualifiés de la force ouvriére
‘de la CSte d'Ivoire. En concevant le remplacement de la main-d'oeuvre im-
portée, par la main-d'oeuvre ivoirienne,comme une activité de substitution
des importations, les auteurs apnliquent une analyse modifiée du DRC (Cofit-
des Ressources Domestiques) pour &valuer les programmes ivoiriens d'éducation
secondaire et universitaire nécessaire d la formation de la main—d'oeuvre
locale,

Les résultats indiquent qu'une formation ayant pour but le remplac ment
d'expatriés est une activité &conomiquement désirable 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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. The Ivory Coast is ‘one ‘of the few ‘African: countries that have ,
‘experienced sustained economic growth since independence. In the period i
1960-1970, its compound annual growth rate of real income, was seven |
‘percent industrial production grew at - a rate of eleven percent per .
annum, and exports more than ttipled..: This: remarkable- growth record was
based ' upon economic policies ‘that, iamong: other things, encouraged the
participation ‘of foreign capital and :labor 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
plantations, and to the industrial sector.za\Some sixty percent of the
unskilled~jobs in ‘the-modern sector are held by these African migrants,3
“NontAfrican capital and labor are also important. Foreign interests
ownbéightyéfive percent of private industrial .capital in the country.
Expatriate labor (mainly French) numbers about. twenty thousand and
occupies 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

Africans:and-foreign capital are commonly found throughout the continent

zr b lFor "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.

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

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

Y0

: 2This estimate is conservative, being based upon 1965 data in Louis

-_gRoussel Cote d'Ivoire 1965 Population (Ministére du Plan, Abidjan, 1967),

“p..27. Probably the number of African migrants today considerably exceeds
00, 000

¥ SETEF, L' Image Base 1970: L'Emploi, Dossiers pour le Long Terme,
Elaboration d'un Scenario Référential du Developpement Ivorien, (Paris, 1973),

.v‘;(



?jwhile expatriate labor is significant in most French speaking nations,
;Rand, toa 1esser degree, in the Lnglish speaking ones. as well. However,h
- no other West African nation has such a large concentration of expatriate
f;labor as does ‘the Ivory Coast. This expatriate population represents
1potential social and’ economic problems for Ivorian policy makers.;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 L
the 1980's ‘and continue through the 1990'5. This paper 'addresses several
problems of educational policy posed by expatriate - replacement.l In ‘
particular, it states ‘the: problem in terms of the training needed by
Ivorians to replace the expatriate population, then poses the following ..
questions: (1) By comparison with alternative resource allocations, s
| training of Ivorians for purposes of expatriate replacement economically
-desirable., (2) ‘Are there differences in the economic desirability of .

'.expatriate replacement among occupations? (3) If 80, do these differences

iindicate the manner in ‘which educational resources should be allocated.
‘between secondary and university education? (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? - : : S T
‘ ‘We will primarily apply a modified DRC methodology to. respond to these
questions.2 ‘With ‘this methodology, the process of expatriate replacement
Léwill be- 1ikened to an import-substitution activity in which. previously
lfimported labor services are replaced by locally produced (trained) Ivorian
,;1abor.v At a later point, we will analyze this training for Ivorization
tusing a ‘more conventional internal rate of ‘return’ approach.
K "’From the application of: these two methodologies, it will be seen that

gtraining for expatriate replacement is generally an economically desirable

factivity = calculated DRC coefficients were quite low and internal rates

o de‘do not intend to underestimate the importance of foreign capital
-andmigrant Africans to the Ivorian economy. . However, they present different:
gproblems than expatriate labor and should rightly be analyzed separately.

‘ 2The literature on DRCs has mushroomed in the past few years. Two'
fseminal articles are: Anne O. 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: Techninues, Problems and Pol-
-icles, (New York, United Nations, 1965),
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;.gnlablEﬂl. Somt Indicators of Forelgn Influence in the Ivory'CoasL

}Eghggfﬂ'a,,‘EStimated expatriate labor force, 1972! - 'l57fin_‘$h“17}999E
e b. Expatriate wage bill/total industrial sector wage ';ﬂl_tf38;3zﬁ}f
- bill, 19702 i DRSSl

“¢." Expatriate wage bill/value added in a’ sample of 22
el n i manufact:uring fims’ 1971 ; ' »' 'v AR R ENL
-édsﬁaExpatriate labor&total modern sector employments?,vs- L @*gfsz .

e (including govqrnmeﬁf) 1971 « ‘
',e;; Expatriate managers/total management labor force, 19715 76 87?

‘gf," Ftpatriate techniciane/total technician labor force, , 74 BZL.
“51971 R . B A R : . )
g; Expatriate supervisors/total" supervisory labor force, ‘ “39;02
' 19715 co

%h.i'Expatriate skilled office workers/total skilled office ~15¢31'
] labor force, 1971 '

. . RN e DL P P L s o R T b
Capital , a, Percentage foreign ownership of 100 largest firns,119705 83.8%2

-

Aid - a,‘,Total foreign a1d for current expenditnres on | V$ﬁsl41 5111165
‘ " goods and services, 19727 : ‘ o e
mﬁid"of which technical assistance personnel’ ~1.4US 24-million
Foreign ‘ |
Exchange a. Repatriated savings of expatriates, 1972° $US 75 million
‘ b. Repatriated profits from. foreign direct $US 42 million
investment, 1972° ,
C. Repatriated savings and profits/total exports, 19.72
19728
thes . \\ e =

lEstimated using the 1970 number (15,980) and assuming a 500 per year increase
4n 1971-72 This value of 500 corresponds to the estimate given in Paul Cacheux
and Yves Cologuegnes L'Aide Aux Pays En Voile de Développement, (Faculté des
Sciences Economiques, Université d'Abidjan, 1973), pp. 61-2.

’?SETEF, L' Image Base 1970--Economie, Dossiers Pour le Long Terme, Elaboration d'un
Scenario Référentiel du Développement 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 Afrlca.

“Estimated modern sector employment taken from data in Ministére du Plan, Le Sec~
teur Privé et Para-Public en Cdte d'Ivoire, 1971: Resultat de 1'Enquéte Main
d'Oeuvre, (Abidjan, 1972), and République de COte d'Ivoire, Budget Général de Fonc-
tionnement--Gestion 1971, (Abidjan, 1971). . :

5Ministere du Plan, Le Secteur Prlve..., 3e Partie, "Tableaux Statistiques.ﬂx.,
$SETEF, p. 18. ' : ’

"Ministére des Finances ‘et de’ 1'Economie, L.al Balance des Paiements de la Cote
d'Ivoire 1972, (Abidgan, 1974), pages 15-20,'Tablés VII and X, - "/ %0 ismin . o

81bid., Tables VI and IX.

Vies ey
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of return high.r When expatriate employment was classified more finely on
an occupational’basis, it will be noted that replacement of expatriatesvb
in some occupations offer= distinctively greater potential for ‘economic
gain than replacement in others. Educational expenditures in the Ivory
Coast Wlll be seen to correspondvto these distinctions.h Finally, the
observed differences between social and private returns to: education will
suggest that. students should assume a greater burden of educational
finance.‘

.;' “In. the next section, we briefly 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.

problems of evaluating training for Ivorization. Section IV presents and
discusses our results and a final section 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.

CII. Non-African Participation in the Ivorian Economy.

A. Extent, Rationale, and PrOSpects. Table l describes the extent of

expatriate involvement in the :Ivorian economy. In the early 1970 Sy,
estimates of their participation in the modern’ sector labor force ranged
from seven to,. eight: and one-half percent.; Most expatriates were
employed in managerial or. technical positions but their representation
was still high in supervisory and: skilled office work. Thanks to their*
preponderance in-the" upper echelons ‘of the occupational hierarchy, hey
re:eived more than one-third of the total wage bill in the private e

fmanufaCQuringpSectorfin:spite;of,their%relativelyjsmallznumericalfrepr‘}e"'

i

tation_ Their average wage was significantly higher than that of Ivorianm:

: 1Information on the total. number of expatriates is politically
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 considerations.give some’
indeterminancy to the estimates. .



?15-24 year“old population of about 700 000 in 1961.,, Moreover, during the
,decade prior to independence, only 965 students graduated from secondary
fﬂschool.«”In view of these educational deficiencies, Ivorian policy makers
‘realized that development could be,pursued only through the utilization ;
sOf foreign qualified labor... Eventually it was hoped. that massive expenditure
~upon education would overcome these manpower deficiencies.? In the interim,
as: the educational system was expanding, “Amported . skilled labor was.
“essential to- the Ivory Coast '8, economic development.;
High. wages and benefits must, be- paid to induce expatriates to come to,
the Ivery Coast to work in either: the private or. public sector. The“;m
_Ivorian labor. code legislates.an indemnity for all: expatriates recruited
abroad;equalﬁto_40tpercent of ;their home: country salary. . They are given
transport-for’themselves-and their families to and from their home country
‘once a)year, -and -receive five days of. paid vacation per. month of service.
(versus two days. per month for,Africans) . It, 1s.also coumon practice for
firms :to-provide housing either directly in. company-owned residences or
indirectly ‘through rent subsidies. Other miscellaneous benefits directly
or indirectly:receivedkby the expatriate (pensions, social insurance, etc.)
increaSe ‘the wage bill further.4 A typical expatriate probably can expect
to: receive, directly or. indirectly, an income of at least ‘twice,  1f not

. r,xi ¢

three times that which he would have earned in France.

lEstimated from data in Louis Roussel Cote d! Ivoire 1965: Population.

2Ivorian education expenditures rose from 3 9 to 5 3 percent of GDP
between 1960 and 1970. They now comprise one-third of the government's
curr~t budget.. Educational investment expenditure 18 about seven percent
of .the capital budget. Foreign aid, capital and. current, is twenty percent
of total educational expenditure. République de Cte d"Ivoire, Budget
Général de Fonctionnement, various years, Ministére du Plan, L01-Programme
fdes Investissement Publics Pour - les Annees 1973 1976 1975,

3For details, see Association Interprofessionnelle de la Cdte d'Ivoire,
Memento de la Legislation du Travail, (Abidjan, n.d.), Chambre d' Industrie
de Cote d'Ivoire, Code du Travail, (Abidjan, n.d: oo o ULLL}

4A convenient rule of thumb is that expatriate fringe benefits afe o
'100 percent of his salary. For an African, ‘they. are 40, percent. Bureau o
-du. Developpement Industriel Cout des Facteurs en Cote d' Ivoire, (Abidjan, .

‘1974y




‘XFCFA 1. 8 million yearly versus FCFA 230 ooo .Ln 1971.1", Even'Within the ’

fto Ivorians.2 e . ,
' In 1970 the expatriate working population was about sixteen thousand.

?Today, it probably ‘Numbers’ twenty thOUSand This population represents
fa three" fold {increase’ over a 1961 estimate of ‘seven thousand3 or. aboutia seven and

::oneehalf percent compounded annual rate of increase in the ‘period: 1961—w%~

lhl975.' Their importance in the modern sector labor force has not- declined
‘hsince independence. In fact during the period 1965 70 expatriate

Zfemployment grew ‘at’ a marginally faster rate than Ivorian ‘employment :in

”sthe modern sector (47, 7 percent vergus 46. 8 percent)

‘v , The growth of the expatriate population~was the consequence of aw
deliberate policy that" recognized skill deficiencies in the Ivorian- 1abor

" force at’ independence. ‘At ‘that time, ‘the Ivory Coast did ‘not possess a’

:university, nor ‘d1d" {t have extensive secondary or vocational education -
vfacilities. In 1961, there were only 11, 000 secondary school students"

- and QBOJuﬁiversity students” (studying abroad) and only 270 secondary- school

studentsiréceived'the”equivalent of the American high-school diploma that:::

QiéarfA"These“enrollments were7very-Small~in*comparisonfto the Ivorian

1Planning Ministry, Le Secteur Privé et Para-Public en Cite d' Ivoire,,
1971 Resultats de 1l'Enquéte 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 & 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 Enquéte Main d Oeuvre
volume 2, Tables 79 and 104 and Chevassu and Valette, op. cit., p.11.

: 3Authors estimate based upon data in Ministére du Plan, Premiers -
iiElements Pour Une Africanisation de 1'Emploi et de 1'Economie, (Abidjan, |
‘ned. ), mimeo, République de CGte d'Ivoire, Budget Gé&néral de Fonctionnement,
‘ (various years, 1961-1970, Abidjan), and Cacheux and Cologuegnes, L Aide ,
Aux Pays en Vole de Développement. o

: 4Republique de Flance, Secretariat d'Etat Pour les Affaires Etrangeres,
,_Structures et Statistiques de L'Enseignement Pour 14 Etats Africains et - -
Malagaches, Volume 1, "Tableaux d'Ensemble Par Etat 1951-1970,"(Paris, 1970)




"mavlfall‘over time. Ivorian policy recognizes this contirued‘nced.l‘

.than that of the past few years simply to. limit the expatriate f ,
presence to its cutrent level., -That would. signify the abandonment
of: ‘our: principal economic objective'—-:take—off.l.i., "] o
, The 1971 75 Development Plan estimates that- the rate of expatriate
lﬂpopulation increase will slow over the 19708.?; By 1980, the educational
,:system is programmed ‘to: be -producing sufficiently large numbers of
*trained students to allow Ivorians to fill new. positions opened by .
‘economicﬂgrowth,»as,well.as-to ‘begin the replacement-of the existing
:stoch*of expatriate:labor;v But even then, the replacement. process. will be
_islow ‘in’"order:-:toiavoid abrupt. adjustments in.educational programs once -
replacement.istachieved.sn ‘According. to this scenario, expatriate labor l”:
'nill remainza:fixturelin,the‘Ivorian economy for another ten.to twenty “

years.

lMinistere du Plan, Programme de Développement d 1'Education et de la’
-Formation. 1971-1975, (Abidjan, 1969), p. 3, authors' translation.

- 2Ministere du Plan, Plan Quinquennal de Développement Economique,
¥Socia1, 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 enrcllments 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. . _




oge

Q”SOccupational and” Educational Requirements of- Expatriate Replacementn

Replacement of the non-African work force already begun in some - occupations,
will accelerate in the 19808 as larger numbers of Ivorians are educated.“,

vFrom Table 1, it is apparent that significant opportunities for replacement

are: available in only ‘four” broad occupational groups. management, g
,technicians,l supervisors, and skilled office labor. Of these four groups,
kthe absence of Ivorians at the highest levels is most noticeable. Some
;replacement has occurred in the two 1ower levels‘ but there has been no

appreciable change ‘In the’ percentage representation ‘of : expatriates in Sv

_managerial and technical levels during the: 19603 and early 19703.3
In the’ Ivorian labor market there is, in principle, a high degree .of

correspondence b tween occupations and educational levels.n Knowlng these

‘occupation-educational relationships, Ivorian educational planners attempt
,to control entry and channel students along vocational or: general education:
paths dictated by projections of future manpower demand -+In: principle
then, these relationships can be used to determine training needs for
purposes. of replacement.3i We postulate two different occupation—education

'equivalenciee.

The term "technician" 15 used here in the broader French sense .to
include all employees with specialized training, e g., accountants, i

2SETEF, L'Image Base 1970: L'Emploi, Dossiers Pour le Long Terme,‘
Elaboration 'd'un Scénario Référentiel du Développement Ivoirien, pp. 81—84.

%

,;@fmaThe 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 (deuxiéme cycle). A diploma is awarded at the completion.
of both the premier cycle (brevet d'études premier cycle), and the deuxiéme
cycle (baccalauréat). At the beginning of the second cycle, students

face a bewildering series of educational options. They may continue in .
secondary general education towards the baccalauréat or move into long or
short cycles in vocational, agricultural, or teachér training programs.
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‘Hypothesistne“ Hypothesis Two

Management Secondary and Uni- Secondary and UALvérsity’
U yergity diplomas: "rdiplomas

Technicians ‘Secondary diploma - fSecondary diploma plus two’

years University

Suﬁefviéaié' i;Six years secondary 1Secondary diploma B

. LV ‘.‘ LV,‘.M
t RS

{fSkilled Office Labor,g Four years secondary Four years secondary

The first hypothesis‘hpproximately corresponds to Ivorian educational
?planning guidelines.1 Hypothesis ‘two is a‘slightly upgraded relationship
:that probably better indicates increased educational requirements likely~:
}to occur as improved technology is made ‘available to the: Ivory :Coast: over

- ‘the’ next twenty years.2 These ‘two relationships represent ‘the: training

’programs ‘to ‘be - analyzed An“our 'discussion of expatriate removal.in: the. -

‘remainder. of this ‘paper.

pIII% DRCs and IRR Models ‘to ‘Evaluate Expatriate. Replacement.

Introduction.’ In this section we. will present two ‘methodsof -

evaluating the educational programs for Ivorization given by ‘the occupation—
education hypotheses of Section II above. Most of our efforts will he
expended upon discussion of the DRC model since’ its novel uses here should
‘be . carefully detailed. This measure thenm will be contrasted with an
internal rate of return (IRR) methodology.- However, the standard IRR
lmodel which calculates private and social profitabilities of education will

1Ministere du Plan, Programme de Développement de l!Education-et- de:

la Formation 1971-75, passim,

2It 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 (Enquéte
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 1971
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 appliedh DRCs evaluate existing or planneﬂ
economic activities under conditions in which foreign exchange is a
constraint upon economic development.1 Calculated DRC coefficients inaicate
:relative efficiencies of alternative foreign exchange producing activities .
fand isolate areas in which a. country s comparative advantage may lie,

given the existence of distortions between international and domestic

,rates of transformation implied by : the foreign exchange constraint. ‘
Activities can ‘be ranked’ without the introduction of a shadow exchange
Arate. “With. the IRR. method, however, ‘the. ranking of ;activities depends unonx-
xfthe value iof . the shadow exchange rate.2

. Beforo turning to the details of these two models, several further
‘fgeneral comnents ‘are. in: order. We conceptualize expatriate labor replacement
Ias an import-substitution activity. The product to be replaced is an_
'imported flow of expatriate labor services. The replacement is a similar
ﬁflow of Ivorian labor. The import-substitution’ activity to be analyzed is
‘the educational process that provides the Ivorian labor 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.w Conceptualized in this manner,

'DRCs are as applicable to this educational process as’ to industrial or

R lForeign 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 publi: debt and its debt service both increased at an

annuai compounded rate of eighteen percent between 1965 and 1973, Of 22
middle income countries, it ranked third in per capita loan commitments,

per capita debt service, and per capita outstanding debt. 1I.B.R. D., World:
Debt Tables External Public Debt of LDCs, publication EC—l67/74 (Washington,,
D.C.), Tables 1b and Se.

2Deepak Lal, Methods cf 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.




‘a gricultural activities.1

?of expatriate 1abor services 'given the current occupational,i'»Heducational

mstructure "of ‘the' Ivory Coast;»*EThis approach implies that we analyze the
yeducational requirements needed to ieplace one expatriate in each occupation
fHowever, for various reasons, more than one:: Ivorianxmay need to. be trained
to replace one expatriate. Our- discussion must then -be. framed Ain terms. of
expatriate equivalentsl ‘“Our ‘method : of determining these equivalencies is
'outlined in séction C belows

Finally, our analysis excludes. all possibilities.of external, effects .
and’ income distribution considerations. ::These:factors. certainly must, be -

Aimportant in the’ Ivorian case‘but’ data were: simply not.available. to be able

re v g

to include “them *1in’ our ‘models;:

B.u A DRC Model of Expatriate Replacement. Aé stated: earlier,. DRCsiare

commonly applied to evaluate alternative "economic activities under’ conditions
of foreign exchange scarcity. " For our problem, we may think of:-the-DRC-
coefficient as a cost-benefit ‘ratio.  The denominator'will measure:net:-
,marginal units of foreign exchange saved per expatriate replaced.“Thei
numerator will measure the net opportunity costs of ‘domestic resources ::
texpended in training an Ivorian to replace the ‘expatriateé, ~The-term:"net':
is, important to this description "of our DRC coefficieiits. Both costs-and:ss

benefits of Ivorization consist of domestic ‘Tesource and foreign exchangef

lSince this paper is ‘a by-product of ‘a World. Bank; research project that
measured DRC coefficients in other sectors of the Ivorian economy, we will
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 1evels due to the form of the educational

pyramid. '
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elements. These elementsffirst areiseparated,;then assigned either to, the
{rnumerator (domestic‘resources)?or the denominatorn(foreign exchange) ~

”domestic resource ‘benefits’ are%netted fromrdomestic resource costs in the

fnumerator ‘and foreign exchange~costs,are netted from,foreign exchange e

”benefits 'in ‘the’ denominator’xu SOETANLEGE Y 03 by SRy et L]
. - R R S8 Ry el S B
To ‘See thih process more: clearly,nconsider the, benefits first.

vIvorization implies that income previously paidrto expatriates is diverted
{to Ivorians!"Since we- may assume‘that,expatriate labor is similar to any
,other tradeable (and in this case imported) input, . the benefits of the -
fimport substitution activity of ‘Ivorization: consist :of -this diverted income,
7However, as opposed ‘to<a" tradeable:physioal input, imported labor services}‘
-are paid for' in both*foreign iexchange andndomestic resources.» Therefore, ;7
this benefit must be separated into these two elements,,one entering the -
?numerator, the other the denominator.{” P o

The foreign exchange element entering the denominator consists of S
jthe expatriate)s savings,; plus, M his expenditure'on fully traded goods B
!(valued dn: border prices)2 .and his direct spending'outside the Ivory Coast.3
‘The domestic.. resource element of this diverted income, Dt, is the return to
‘domestic factors cof.. prpduction included in thefvalue of non-traded goods' and
services consumed by the: expatriate. These domestic resource costs are "
subtracted from‘the numerator. . The tax component of the replaced expatriate s
income (income. taxes, import, duties and consumption taxes) are not “in¢luded
,in this analysis. Taxes are not a cost from the Ivorian point of view. o
;Hence, no’ correspondingutax benefit ‘results when, the expatriate is replaced
by an: Ivorian.é»f

on” the cost side, we" separatexcosts,intOchose incurred during the“
4training and the replacement periods. During ‘training,  the: direct\costs.,,

e it! i , .
. N el PR R ._-‘x;-,“\;':;_r: ,; ," Chteies e ‘,;,
: - * L

1Since no capital controls exist b”tween France, the source: of most-.,"
,expatriate labor,  and the Ivory Coast, it can H‘“assumed that® all savings

are ‘or:.could. be’ repatriated.j@,uf et LR n.,.ruﬂga TR ETHEN

: ", (\ L. [
g . | .
’u J ”2

- Including the border value: of, the tradeable component of expenditu e
on’ non-traded goods and: services..u'

f
m"‘ 1Y

Nbaver] o _m;,;,;_; R 1;-‘;'“,1’ it ’u !

Includes spending on vacations in the home country ‘and indirectﬂincome
payments abroad. (pensions, transport, etc.). = Pl

Note that we consider the spending and savings of the expatriate as’
a cost to the Ivorian economy rather than treating his income as an opportunity
cost in the sense‘of output foregone. However, the spending and savings e
of Ivorian replacements are not considered as costs since the purpose of ‘the
‘cost-benefit analysis is to maximize Ivorian income. .
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consist of C domestic resources (land labor, and" capital), and FX

foreign exchange (imported labor services,;vtraded goods”fetc ),i;Indirect

costs are Et’ alternative earnings foregone by the Ivorian during the -
training program. A1l ‘these-costs-incurred ‘during: training are defined ‘as -
costs per successful student.z'h‘ _ .

*During the replacement period,: there :isonly..one cost. This is the }
income 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 ‘ig" denoted by A .’ We ‘must ‘inélude’ this“cost An our analysis since

we utilize the Egggl income diverted from an expatriate to an Ivorian as .
a benefit of replacement. 'To keep our analysis consistent, we include as
cost nOtiOnly*the“costsrincurred«during the training but' also the Ivoriam's
expected- total income in alcerngti§2‘ém§16§ﬁéﬁ£‘if”he were not trained.

'Thé”domestic“resource*costs;’Cﬂ ”E ,and At’ -are 'added 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

rcomponent of costs from which D o domestic resource benefits are netted out.
The denominator consists of M; +St’ the foreign exchange portion of income
formerly paid expatriates, minus Fxt, the foreign exchange costs of training
the local replacement., " "' urfwtiGio T Ll nal n »
*Thege “concepts are’summarizediin-Equation (1) below in;which :costs, -and
bénefi'ts‘are ‘discounted over:the "training period: (t =1, :u ayim)jrand the-,;

replacement'periodi(t#=‘m+l,3.iu«.,:n);

é;«l~';«ct".7Et'ff}+‘- &) :rrzl; Axt G e gpt :
et ml et w5
(l)" LN ',Dch'_;w,;y};;:.:‘: R T P P C R TR L ) TP P I S S
n‘M; +S‘ ‘m- FX)
t
‘ 2 - Z ———t
m+1 (l+i) 1 (1+1)

L f;lThese costs are. especially significant in the Ivory Coast where ninety
percent of the post-primary “schoolsystem is staffed. by expatriate: personnel.’

S 2Since dropout and‘failure rates in“the Ivory Coast are:high:and since
‘ﬂﬁe\are_concerned with costs ‘of successfully training an’Ivorian to replace
Can expatriate, we must adjust our ‘training ‘costs to represent costs per"
successful student rather than costs per student. This ‘adjustment ‘is: explaine«
in Annex B.
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gSum of‘domosticvresource‘training costs per
o successful trainee in time t.:

R AT

i‘Alternative earnings per Ivorian replacement in time t.

3 lu’n; Yy it ‘u'

.;:,)

EXXAEVENE
D 'l

. Expenditure on domestic resources per expatriate in
time to : S el A
"(": PN e TRSSTE it x:'f'e'ii’ A R - T I
ré?'ast:; i
M Expenditure on tradeebles dn: borderuprices per.

: expatriate An time B

DU S S AR I TR

B8 » SR +-Foreign: exchange training:costs: per :successful
_ trainee in time t.{a

' ‘Discount rates: .-
51,7, b (dudat1ondl ‘perdody, W, .. .y n”(working

‘- lifetime until:retirement).

C. Ivorian and Expatriate Equivalents. Equation . (l),.is .formulated on.

f,the‘assumption ‘that one trained: Ivorian can,replace one;expatriate. worker.
7This assumption may not be : justified. ..Salary.;and: wage -differentials.on :the,.
'order of two to one exist between Ivorians .and Europeans»in all occupational
_.categories.l Probably socio-cultural factors entering hiring decisions

f account for some of these differentials. More likely they are caused by
f;real productivity differences due tq higher levels. of - experience of the
t”expatriate labor force.2 Ivorian firms have a choice of hiring a trained,
fibut ‘not-. experienced Ivorianior.aistream of renewabre ‘experienced expatriate
ﬁflabor services. 0ver his working lifetime the Ivorian will have a productivity

?irepresented by the area under his learning curve represented by Equation (2).

7

RIS A TR ST L IS B S T PPN biggle vifaloaoia:

B IEnquete ‘Main d'Oeuvre»--.197l,bVolume 2,1Tab1es 7§ and 104

L 2Because :of the recent-establishment.of the Ivorian educational *3
structure and -the -long. gestation period, of training, most Ivorians wof

in skilled occupations are. relatively inexperienced in comparison to t ir y
zexpatriate counterparts.,:; )
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In the same period of time, a renewable stream of experienced

' e
expatriate labor service could be hired at a constant wage, W .1 A
comparison of the Ivorian 's 1ifetime productivity to- that of the expatriate

1abor stream will providenus.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 ratfo while Figure 1 demonstrates

cropende b adn ;We;(n-('nri-l))

B, e

xm+1 L e

A DT : ' 3 SRR T R T RS

Figure 1: Lifetime Productivities: An Ivorian and an Expatriate Labor Stream

T

Wages and
Productivity

Tl

. _.-,.‘4113:.};, B Rt
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expression giving the DRC coefficient for training R Ivorians to replace one
expatriate.b Equation (4) incorporates this measure. Note that only the 'costs"
are. multiplied by R since more than one Ivorian now needs to be trained. " The

f. _,'.-5

"benefits" remain unchanged only one expatriate is replaced.

‘ v b T . V
. s N it R

lOur analysis is simplified by the assumption of a constant expatriate -
‘wage.. . Obviously, there will be some learning-by-doing as expatriates- accustom
»themselves to - working in an African context. - Their wages should rise over
time also.' A more’ exacting analysis would have adjusted ‘for .this. considerationt
Unfortunately, our data ‘do mot- permit this refinement.:
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- DRC oefficients calculated from Equation (4) should be interpreted as

giving the cost in domestic resources per unit of foreign exchange ‘saved ' 1n’
the replacement of a. marginal unit of expatriate labor in each occupation.
iWhen 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 rite is overvalued the DRC coefficient ‘would ‘be'divided by**’
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 1s not necessary here to dwell upon the utilization of this
methodology, one can find many examples of its use;in the well—developed human
capital literature on training and education.1 For?our problem,’the benefit
of training is the lifetime earnings stréam expected following training.

Costs are all direct training costs, C “and Fxt, alternative earnings during
the training period, Et’ plus alternative earnings had the Ivorians not been
trained. :
: * An eapression equating these costs and benefits is solved for the internal
,rate of return, which is then compared to the accounting rate “of interest to'
fdetermine the social profitability of each training unit. The analysis Can™"
jbe restated in terms of the ratio of costs and benefits, which is used n

>conjunction with the decision rule that investment in training 1s socially
profitable as long as the ratio of costs to benefits is less than one. f

: 1For a bibliography, see W. D. Wood and H. F. ,Campbell, 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). :
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As in all social cost—benefit calculations costs and benefits should be -
valued in terms “of” a set of shadow prices. “por e developing country 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 Eérm of expatriate replacement) the’ cost-benefit ratio (SCBTj

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

above (equation 5)

s wdr m {C +E; *n A oorme FXE
, ,A,‘..._R(z‘.—':—--,£ + L —t +_ z £ )
Ly R o

(LY S <1+1) (1+1)
ORE LT BT L N S n s D 5T n S X M :
m+1 @t m+1 a®

RS yy Y

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 coste, 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-v,.. . : o o o .
The denominator expresses the discounted benefits on the assumption that
expatriate salaries .are equal to their marginal productivity, and are (respec-
tively) expatriate consumption of non—traded goods and services, expatriate
saving and expatriate expenditure on fully traded goods at border prices. )
It will be noted that not all of the total expatriate income is included

Sy

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 8 marginal productivity.‘ When the im-

ST

ported expatriate labor is replaced, this gain is lost, and so must be deducted
from the benefits., N DR _ , , . i . )
‘ TR AT LY B PRY PR RS S TR
‘When costs are equal to benefits for the chosen discount rate and foreign

exchange ‘premium, :SCBTy::= DRCy:.=: l.._Bothwratios,cannbe“used.withnthe,decision
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‘ hat inv stment in training is socially profitable when the coeffi—*%

AR LS SRV R HE Y 34,

ffcients .are legs than one., This rule.also corresponds to the‘rule that the

et TRI N1 1[,,

investment is socially profitable when the internal rate of return exceeds
l\'he discount :rate,” The relationship between the three indicators is

oty

tied oo -“i.‘l-}

discussed An Annpex A,. . -

S e :z‘.,; PE L nie L

Since in the DRC coefficient domestic benefits are deducted in the

RN IR Aiy \qudf.
; numerator, and foreign exchange costs are deducted from foreign exchange

SR TN T

benefits in the denominator, it is possible that either the numErator or

denominator (or both) may be negative.: In this study,it will be seen that

a3
{ &

while net foreign exchange earnings are always positive, ‘there are a numbe
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
x i‘ iy } PR B T S . }I
in‘ascending order. ' o o

BN SRt oy

While the LRC and the social cost-benefit ratio give ‘the" same: decis‘“ "
i}

:!?.u

rﬁles for given values ‘of the shadow exchange rate “and the discount rate,

they do'n not necessarily provide

'are\concerned with two different (although related) questions. Whereas''the °

the same ranking. The reason is that they

i'

vcost-benefit ratio evaluates activities when the object ‘1s 'to minimize the -«
) o

.........

: stream of benefits, the DRC evaluates these activities ‘when the object is

f‘to minimize discounted net domestic costs in relation to a discounted stréan
of net foreign exchange earnings. Because of ‘the netting of ‘domestic ?{"x*
' benefits from costs in the numerator ‘and of foreign exchange costs’ from '

benefits in the denominator of the DRC” coefficient, an activitv may be ~

-,,.H-*'-' 3
exceptionally efficient at earning foreign exchange and” yet may ‘rank’ Towdr

'1& terms of the benefits received for a marginal COst outlay, or the opposite

DL GAGDS T T S e SR L

may be the case, <
", 'While this difference may appear to introduce some ambiguity into ‘the
- i

evaluation ‘of activities by the two methods, it should ‘be’ recalled that“fdr““

v,
'V},/‘vu‘t 35y Yl

a’'given discount rate and Shadow ‘Price ‘for foreign ‘e¥change’, both coefficieﬂfs

give the same decision rule. Thus rankings of activities with DRC ‘and

it v ] N Y

2 1(»‘? D 0 B - 347 !
HER A Sl [ERES B IR IR I PR S S oS SRR S SO DYt el

‘b~rtiHAs ‘pointed out :by Bruno “4in a: general context"" Michael.Bruno,u'Domestic.
‘Resource Costs and Effective Protection: Clarification and SynthESlS"'
Journal of Political Economy, Vol. 80 No. 1. January (February, 1972)
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"ansioh”ht the‘margin since if the shadow pricésjare correct
a11 these activities should ‘baf undertakeh. Conversely a’ ranking ‘of e

activities with coefficients in excess Tof" unity gives an’ indication of’

»priorities for contraction.” It should also Be* emphasized once again thv_
these priorities relate to’ ‘marginal’’ changes only; otherwise, 1f" the lavel
of all ‘activities' could: be ‘expanded” or- contracted indefinitely the shadow
prices'would ‘alter; thus changing the ‘cost-benefit ‘and 'DRC’ coefficients and
the gets of activities falling within the ‘accept ‘and reject regions. e

“In the’ Ivory Coast private and ‘social returns to’ training 'differ since
education 18 ‘provided" freely to ‘students accepted “in‘the various educational
programs. "An approximate expression for the private returns to' education "
(denoted .as PCBTj) .can be obtained by .removing the variables. C and FX from
the, Jumerator of equation (5)..and adding a component T ¢ .to the benefits
igkrhaﬁdgnominatqr (equation;(ﬁ))&.Tt.representsgthefindirect_tax component
of .the replaced expatriates' income. . This .adjustment i¢ wade on the assump-
tigngthat,the,individualndisregards indirectmtaxesuon;his,consumption when -
evaluating increases.in his income, but.allows for direct taxes which reduce
his;disposable income. - Since.direct (i.e., .income taxes).in the Ivory Coast
are, zero, or negligible on”the_iqw incomes which would:.be earned in the

absence;of training, E_ and At can be taken .as approximately .equal..to .

t
disposable, incomes and no.adjustment, to. them is necessary.. .

r(z %t 3 u:
(6) PCBT, = I11 ]gliig': ;+i é1+i)t
T t t t t
mkl (1 + 1)°F

1We 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
“possibility that 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-._nA
‘native assumptions concerning individual utility functions would greatly
alter our broad conclusions.’ E
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to evaluate programs in which foreign exchange costs and benefits. do not
appear or are; of only minor ,importance. . The DRC measure, on the other hand

industry, agriculture and other sectors.; While in principlo these DRC.; _
coefficients could be. reformulated as cost-beneiit coefficients or. internali-

rates of return, An. practice thislmay not .be . feasible.%; As pointed out

ﬁ« i E Su gx These two methods will be- applied to the four occupations
in which Ivorization 1s 'to! occur. . Each: occupation will be analyzed under
our:two occupation—education hypotheses and under two assumptions relating
to the continuation of . foreign ‘aid ‘to education. For ‘the’ latter point, we
first’ assume:that marginal~increments ‘of educational effort are ‘Financed by
.Ivorianuresources,-thenowe~take~the‘pattern of>educationa1~aid as-given ‘and’
‘assume ‘its continuation.: 'Each: of these measures will be'caliculated ‘at 'three
different dis count -rates =~ 5, 11, 'and"'17 ‘percent, "although ws believe ‘the ™

central:value: of:&lxpercent ‘to"’be' most plausible.gi”The re’su'l‘t.“'s“'of""th’e"s'"’e‘*"'“s“":“'Z
'*’1

"calculations are given below.: ' Détalls on'the: calculations are -found™ in'%

Annexes C - ~E°. 5’ ‘ 5 i :’;\'.,

r_most‘existinquRC»cross‘sectionavtudies,

: - } ;;)

4 o IR ERRTITEI PES I 3 /R

o This rate is the,central valuexof an estimate*of,a shadow discount irate -
in the' ‘Ivory ‘Coast ‘based upon’ 1971 ‘data. The range;was'eight to fourteen:::;

‘percent. Garry Pursell, "Notes on the Shadow Discount Rate for the Ivory: Coast,"
project working paper, (I.B.R.D., Washington, D.C., December 1974). pp.. 53=57. "
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- stimates ‘of Variables Included:*n<ouxr-Evaluation- Measures
time productivity to that of an experienced expatriate {1 tha" satie’ time span.r

i_The Equivalency Ratio. This ratio compares .an Ivorian 8 life—"‘

.It was calculated by first estimating time streams of income and comparing

*’treams :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

vIvorian Planning Ministry s 1971 labon»force survey.;. Our estimates will err

sl

'since these data gave average yearly wages by’ 1ength of service in.

somewhat
fthe enterprise and did not. include prior experience.\,“\_N v gl qg

PR i 'v“’ u ’9; .
Regression techniques were applied to these data to estimate equation (7)

WL e g hosaw HyH

vbelow'

w ot m+

“(7)ify~:‘ ',ff-w = W l~ 4: OF oW, = oW ol + alnt

A e - 37 BREAESE SLEEE e

Jperverse data. For that occupation, less experienced workers received higher o

wages than more experienced labor. Probably educational differences of in; %&.

experienced and experienced 1abor in this category explain this phenomenon:
g i

»Income streams fo supervisors were estimated instead from weighted averages

of parameters for skilled office labor ‘and technicians.: The- ‘weights were

based upon average school 1eaving age differences.
e The equivalency ratios were calculated upon the. assumption that the max-

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

u‘d king lifetime is 42" years minus the time spent in: secondaryfschool.? The
two income streams were compared over-the .period in’which the\Ivorianxactually
replaced ‘the expatriate, R e., the Ivorian's working:® difetime. +Table: 2 reports

Jour estimated income stream equations and equivalency ratios ‘under both edu—

: : H a-»lg.

cation-occupation hypotheses.
h,2 Direct Training Costs.l We estimated the variables C and Fxt, direct

T w--?.w.m

domestic resource and foreign exchange educational cost per successful student

inftwo steps. First, average educational costs per student were determined

and ;composed into their foreign exchange, domestic resource, and tax,el”ments

= '.zUnfortunately, data ‘were'not avail ble to isolate theveffects
1evels upon incomes withinfan occupation.w¢”;~ Sy SENA

3Official retirement age is 55 and the average secondary school entry age,
18 thirteen. ‘ : : FI R I
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Table 2: Elements of the Equivalency R“;i°‘33tim§fésg;f;
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1From nvaluation of

:-lrf‘.";\rl ;f}) A ""’ Sl AR O PYRATIAL AR

paTY +1.,§ where n. is the Ivorian s workingﬁlifetime with .

the exception that the, maximum yearly income received is no larger than th erage
cxpatriate income. After that point in ‘time, expatriate and Ivorian incomés’ afe o
equal, The time period at which incomes equalize is given'in the first column.

2Average expatriate yearly income multiplied by the Ivorian s working 1ifetime;ii
.‘Ther¢ :averages are: - . . management. FCFA . 2,900,000; technicians FCFA 2, 336 388 -
superviaora FCFA 1,909, 388' office workers FCFA 1, 221 »300, ..
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following the - procedure outlined in ‘Annex C.‘ Then we discounted these costs
pplied probabilities of success and failureTto*obtain:discounted values

and{x

of costs ‘per’ successful student 1n~ each educational unit Annex B explain

this procedure -in' greater detall. i _
f”’The first step-estimation and: decompositionfof average:- educationalacosts

was done in three stages: - (1) Data: collected ‘on: averagefeducational co8ta i
were separated into charges attributable £0 personnel, non-tradeable and trade-
ableuinputs, ‘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.v‘Tab1e>3‘reports-the ‘results: of-this-procedure.-

} Because of ‘the: importance .of : foreign aid, we:calculated two versions-of::
rixf: ' one-assumes:the:continuation of the: present pattern of aid;: the .other.
aesumes ‘that Ivorian: resources would finance marginal increments in: educational
effortf‘ The ‘need : forvthese:two measures is apparent from the data of Table 3.
Infsecondary:education;'ninety'percent of ‘the:teaching staff is.expatriate.
'Most‘foreign’teachers“(the~overwhe1ming"majority'arevFrench) .are.paid partially
by the donor countries ‘under technical 'assistance programs while the Ivory.:.
*Coasttcontributes ‘salary supplements -and housing and other services. In higher

{education, eid consists-of foreign—financed teachers, scholarships,;and;France's

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

:all aidx(paid 4n «foreign exchange) - Without ‘aid, these costs:are simply the:«

=sum of the column entitled: Mforeign exchange ‘costs". - For:secondary-and: higher
they are, respectively, FCFA 41, 500 and-FCFA -213, 200 with- aid con~

» i_CFé 82,100 and FCFA 245 900 without further aid ’The assumption '

,*foreign exchange cost for higher education.” There,_foreign aidffi_

s’&

‘nanced 1ocal salaries and non-tradeables (which have no foreign exchange cost)

-as; ell as;dxpatriate salaries.

: 1With one major exception--total Ivorian salaries are counted as a domestic
.resource cost .on the assumption :that 'they .are equal to: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. -
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:*Domestic ‘resource costs with ‘or without .aid: continuation are the;sum of
elements of the domestic resource column :(FCFA - 104; 700 and FCEA 539 200)..3,}5>
" Here we agsume that additional teachers required for educational expansion Bk
 will be recruited abroad. Their . incomes, paid either:by aid or local" resources,1
must be separated into foreign exchange, domestic ' resources -and - taxes.% o

Scholarships are included as a cost in.our formulation., They later will #
be subtracted from earnings foregone: during training (see discussion below)

" With this treatment, scholarships will not affect our estimates of DRC, and«,
SCB‘I‘-3 the increased. ‘direct: educationaltcosts (due to the inclusion _of :scholar-
ships) are cancelled by the netting ‘of- scholarships from foregone. earnings i
during training., However,*this treatment will. give a better estimate of: -PCBT;

since private costs of educationuaccurately represent foregone earnings.. . y

”;AJThe annual average educational costs per student then were. converted .
into discountedicosts per successful ‘student following the procedure outlined.
in Annex B With this ‘method; we assume that failures within an educational,n
unit can replace: an ‘expatriate in ‘the next. lowest occupational level.. ‘Failure
costs 'then were ‘assigned to the immediately preceding educational level.;ga o

" 3.:Foregone and Alternative Earningsg:. The - 'calculation of E y-foregone

earnings during the training period and. A , earnings had ‘the - trainee not pS -0 100

ceived ‘any .training was straightforward except for several assumptions: relating
to unemployment ‘and. underemployment of ‘the. various, occupational ‘categories. An..
the ‘Ivorian . economy.4 These assumptions were necessary to. adjust sctual wages
tOﬂshadow-wage rates, .-As mentioned. above, foregone earnings -are. net. of scholar-
ships 80-We can: obtain an- -accurate estimate of: private costs of. education. De—
tails on these:assumptions ‘as well: as :our- calculations ‘are -found :in Annex D, ..

E 'x co. "
Sutpibass

;n,‘ 1However, if Ivorians were hired .as teachers,_then their income would not
néed to be separated into domestic resources, foreign exchange, and' takes’ since
‘the purpose of. the cost-benefit ‘analysis.:is: to. maximize -Ivorian. incomes. . Our. .
assumption (recruiting teachers from abroad) is more realistic and reflects the
shortage of Ivorian teachers. SR

o Y N i ben
2For both foreign aid hypotheses, taxes (including import duties and value
added tax) are not treated as a cost, - See the. earlier ‘discuseion of ‘the ‘DRC "
modsl for details on this point.

3Except when scholarships'are partially(paid by‘foreign aid.

- SRGk el s "'ﬁ R H&

ﬁAs noted in Annex D, allm 'oriansutrained‘to the 1evel atnwhich they.-can;

replace expatriates are. assumedtto finduemplbyment.;
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ApARLE 3

DECOMPOSITION, OF EDUCATIONAL COSTS PER STUDENT, YEAR INTO
"TAX. DOMESTIC' RESOURCES, AND FOREIGN" EXCHANGE. 197177 %

Category
i'(FCFA Thousands)

Domestic

Resources -

Taxes - i:

‘Foreign
‘.Exchange:

Total

ft!l PR

1 Secondary Education -

pa) Personnel
Local Salaries
‘Expatriate Salaries.
.[Expatriate Housing, etc

‘b)- Scholatships
;c) Non-Tradeablea
;d) Tradeables .

“a) ‘Amiortization ‘-

. Total
of which ‘aid -

2. H __3per Education‘

mgxq) Personnel :
Local Salaries =
‘Expatriate Salaries

- .Expatriate Housing, etc. . .-

b) Scholarships
c) Non-Tradeablea
}f.ed);';Tpadeables',{;.,: ey

e) Amortization "

;ahTotal BT,
of which aid

3.7
13.8
s?'L
5 5
,.PZJQ

3244
1047

“110.6

136,44
258.7
{22, 5 :

:539.2,

i’ 3.5
TRy

5741
FE 15 b4 3.

N
,ﬂbgié;

oo
SN

o .
b

A

148.2:
LI ACH

3 8

18 7,

4
4

2738“
25,9,

5878
©333.0
25857

| 18.1

& F AR IO SRR
;Source: :See . Annex C.::
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4. Income Diverted from Expatriates to Ivorians: The "benefits'|

Ivorization in our DRC methodology consist of income previously paid

Tihe expatriate.a 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 '
fis ‘diverted to .an Ivorian. Thig ' saving" can be decomposed into its foreign

SRR

exchange, M B S g and domestic resource cost Dt’ components., Table 4 pra-ng

;sents our estimated decomposition of these two components of incomes receivedl

by an expatriate in each occupation. Note that income consists of salaries
fdirectly received in the Ivory Coast and indirect payments in kind The fOr-.
eign exchange components of direct income‘are savings and the border value of
ftradeable goods entering an expatriate g consumption.'~Foreirh exchange ‘in in-
f?direct income includes transportation to.and from the- expa riate 's. home ;country,
tfretirement benefits paid in the home country, and the border value of trade-

Ilables in the expatriate 8 housing allowance. The domestic resource component

dconsists of factor services ‘and non—tradeables entering the expatriate g con—

}”umption and housing allowance. Taxes, both direct and indirect, .are, excluded

7from,the analysis.x

&0 Row one of. Table 4 reports average expatriate earnings in 1971 for -each
'joccupation.l_ It has been estimated that 26 percent of income received is trans-
fferred out of the. Ivory Coast either for purposes of savings or vacations. =
:Row 2 gives this value. Row 3 is the residual spent in the Ivory Coasta *Fro*
*thativalue, income taxes were deducted (Row,Ba) 3 The. remainder consists of
consumption of domestic resources (3b) ‘indirect tdskes (Bc), and ' the: c 4. £,
'value of tradeables (3d). ... - : et : e Pt fa

* B Y

The percentages of a typical expatriate 8 consumption spent in foreign
.~,;~ : '(

,exchange, domestic resources and taxes were‘estimated using detailed markét

{basket data published by the'Ivory Coast - employers association4 and’applying

’the TVA and tariff5 applicable to each item of the market baSFEt-;gw.,“% ‘o

ot S e

,.4,4
L .

leaken from Ministere fdyt Plan Enquete‘Main d'Oeuvre, Vol 2 Tableau 28.

‘o DIN AnEE Lo :
e «ZElanning Ministry.project files. use. this percentage.h However, this value
may be an understatement. . In 1972, average repatriated transfers per expatriate
employees were $4,400 or approximately FCFA 1.1 million' (calculated :from: Balance
des Pa;ements, Table IX, using an assumption of an expatriate labor force of

17 000 ‘

>
1

3Using the tax schedule found in Code Géneral des Impots.

l'Consommation Familiale Europeene.;f

5Ministere des Finances et “e,l'Economie, Tarif: Douanier. (Abid1ian. '1971).
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Table 4 Decomposition of Expatriate Income into it oreign Exchange and Domestic '

Resource Components--1971

:Yearly?values ‘FCFA" thouaands Management

’“ ) S 5 TE L PPt SR

TéChniCiénéiu :

GRS iy

RN TR L S NP

1. Average Expatriate
Income

"""""

2, Vacation and
Savings2

3. Total Income Spent in

sz Ivory Coast [=(1)-(2)]

-+8y.0f which Income
Taxes

factor services and

5z, non-tradeables e

c.-of which indirect
taxes

. :of which cif value -

e

4, Transportation to/from
Home Country

5. Retirement and Benefits

~Paid in Home Country .
[ 068 x (1)]

6a.JCIF Value. of Traded
;';Coods Provided in
"Housing Allowance

6b: Value of Domestic Re- -
_sources in Housing
+Allowance

L P ST S A
At Ll .

.56 % (92N, |

£2,900%0
e
75430,
2,146,0
.‘"’ﬁr:vgizfé;
b. of which domestic Sy ot e
5317

B 1

Toooereiy

4508

- 197.2

PR 9

8130

HERE 1 ’ 28,8‘1.

243364
= 607 [] 5 S
1,728.9

| 958"

rtyy b

4366

© 76

R VS I
692,5
R SO e

" 450,0"

ke

g 15«8'9 v

813.0 -

n
Ot e

l 288 1

1, 909 4

496 4

1,413.0

Y1564

364.4

31452

'

'578.0

"450,0

L

129.8
AR I

! 813 o'oi

‘1 221 3

a7,
7’564.8

RS 36,5

Vi

2515

i%216a8

R

i 5 W of e
B R ud v Ay

Total Domestic: Resource
Costs [=(3b)+(6b)]

tTotal Foreign Exchange
Costa [=(2)+(3d)+(4)+
(5)+(6a)]

1,819:8

3,057.6

;fl’o 824 . 7 o

2,721.9,,

. 1,652,5"

FLiE

R T

v, 1" e v' e et

1Average expatriate income from Enquete Main d'Oeuvre-1971 Vol. 2 Tableau 28

E p.‘sa.

2Vacation and savings based upon Planning Ministry estimate of 26 per cent of ;

‘xtotal income. .Both are assumed to be spent or saved abroad.
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Tb estimate the foreign exchange element ofhwﬂf“ﬁ
;of 22 firms employing 469 expatriates was selected from the Ivory Coast man-

,ufacturing sector.1 Using detailed accounting data, it was found that the‘

vaverage transportation allowance per expatriate was approximately FCFA 450 ooolhaf

and ‘that. retirement benefits paid in the expatriateﬂwfhome country were 6 8

v e g

percent of average expatriate income in the sample.r Both of these items were
considered to‘belentirely foreign«exchange costs. . Housing was estimated at '
FCEA 2, 4 million per year (FCFA 2. 0 million housing plus FCFA 0 4 million
:utilities) . To- these values. were applied estimated coefficients for non—?
tradeables and amortization.s,

'P{f;vThe sum of Yows 2, 3d 4 5’§and Ga is S +‘M s tﬂé5c5t51‘year1y foreign
xexchange cost for each occupation to maintain an expatriate in’ the” Ivory Coast.
Similarly, the sum of rows 3b and 6b is: Dt’ the total yearly domestic resource
;cost of expatriates in each occupation. T *

5, Indirect Taxes T ' Indirect taxes to’ be 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

s

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

1abor FCFA 216 800.4

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.

1These firms were included in the authors' wider sample of Ivory Coast
manufacturing firms in their study of incentives in Ivorian manufacturing for
the Development Research Center of ‘the World Bank. ~

EQCL 2No transportation or housing allowances. were imputed to office labor
since these workers were usually women, probably working wives hired 1ocaily,
who recelve housing and transport under their husbands allowances.5u~.a-

+

3Estimated for the study cited in footnote three above.

4Office labor is assumed to receive no housing benefits.
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Costa enter the numerator, benefits enter the denominator; and a value of unity
representa the point'at»which’costswand benefitsware equal., Thepcoefficients
DRCi”show*the economic“desirability of training foripurposes of.Ivorization in

‘terms ‘of; domestic%resourcee expended to: divert-income. from:foreign to local ;;

labor. The ratios SCBTj and PCBTj specify the social-and private. profitability

of training, iin 'this case for purposes.of expatriate replacement.; .
39ﬁwﬁx A2 Calculation of the’ DR.Cj .Coefficients: Using. the. methodology out-

tlinéd i ‘Section III, we have:calculated DRC coefficients for each of the;four

occupations in which expatriates are represented in the Ivory Coast, .Table,5.
reports out ‘results.’:

w7 In most cases, the DRC estimates suggest - that training.for purposes of. .
expatriate'replacement:is%a,highly4desirablenactivity.ﬁ;Fortsupervisore,and,r
technicians, the DRC coefficients are negative.at discount rates of five.and .
eléveh percent. ‘Even:at-discount rate of seventeen percent, 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 oostS;andpthe long educational
period combineito-give coefficients lessisatisfactory,than;those for . supervisors
and technicians. As the discount rate increases, there 1is a .rapid decrease.
in diverted'income’ benefits entering the numerator and,denominator. - For’office
labor, our assumption‘that drop—outs in the first unit’ of secondary school can-
not*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 - net ‘be pro—rated with the next lowest
occupation level. o o 1

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. requiringruniversity

training (technicians and management) Aid to higher education covers approx—

imately fifty percent: of direct training costs. SRRE i AT e

p,e;negative rates shown in the table ahould be interpreted differently
f

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

S T T PUSIE Y E R S S U P P e

= owever, if the exchange rate ‘is overvalued a calculated DRC coefficient
greater ‘than one will be acceptable., Likewise, if positive external effects
from education exist, SCBT ‘ot PCBTj could be greater than' one “and’ 8t111: be’ Ed

acceptable. J
2Annex E summarizes intermediate rasults of these calculations.

3See Annex A for discuaaion of the interpretation of the DRC coefficients.;,
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Bl ":3,:;11') e.“m‘}

) J;f n,t l.}?}rf‘»u p i‘ﬂb M *(‘15 (ld“‘d“““ UH" !y_‘} oy :jr;r»:( '--v.:i‘»wt,'a,

‘domestic resourceyq

fo ‘?éxchange earnings,“they ate: thewresult‘of:negative
fzééq"’ain the”numérator;‘i'e 'Xthe total domestic«resource costs ofktraining;ﬂa
(D ) di: 4'5‘

,?(Céx : 4 E“) are less than*the domestic resource incometbenefitsd
%%E“E Q7 from expatriateshto Ivorians.a*xanw ;Tihidhﬁﬁ ;!hhﬁ-gﬁfixj gﬁg’»"“bb

For various reasons,l’we ‘arenot ivery: confident of ‘our estimatesrof R, Yo
the equivalency ratio:” 'To check-onithe’ sensitivity of. our estimate to changes
in th’e"equivalency ratio;\we ¢alculated a ‘hypothetical: equivalency ratio which
when inserted in Equation (4) ,~would~equate:the:DRC; coefficient to unity,at..

a discount rate of eleven percent. In Table 6, our equivalency -ratios R; jare,
compared ‘to 'these: hypothetical values.g Except for: skilled office-labor; the
estimated equivalency ratios can’err considerably iand: stillxsllow estimatedq«‘

DRC ‘coéfficients’ to bé less” than-one:: .*Therefore,’ the iconclusions concerning,,
the desirability of’ training ‘foriexpatriate replacement in. supervisory, techyr,
"Hical® or managerial personnel aré!nét: likely. to.be: significantly ‘altered unw,;

‘less 'the’ ‘estimated equivalencyrratios are'highly. prone to error.?u;rnd insateyn
GLiEvube g0 caleulation of thé: Cost-Benéfit.Ratios:- Tablesy7tands83presentﬁﬁ

‘our‘estimated‘private?sndWBOEialhcOst-benéfit:ratioszof trainingfformthepfpur,
R L e e, e (2T Sl P Eb,“.v::‘{t; -,:‘,'_' :':;L Cme T g ‘;u

' 1Mainly 1imited’ degrees: of ‘freedom,  data reflecting only.: experiencevin at

jthe fimm,. larger wage. differentials than implied by our estimates. y
S Tahg ; Ao inde !

2This hypothetical equivalency ‘ratio,  R*iis: given bysthe:expression;below:

,u,g St+Mt+Dt‘

mtl (1+i) )

m C +E +FX n - A
-::‘z‘ t t t+z ) ,,‘A't

L1t ml ()"

_ 3Political pressure’ to Ivorianize could conceivably lead. to-the employment
.of)Ivorians 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-
cations of maximum equivalency ratios above which investment for expatriate re-
placement would not be economically profitable. For skilled office labor,
supérvisors and technicians it should be possible to check this by studying .4
empirical indicators of Ivorian and expatriate work efficiency. However, it
mugt. be admitted that management skills are less likely to be quantifiable in”
this. way. That is, is it really plausible ‘that two poor Ivorian managers can
really substitute for one competent pxpatriate mansger?

b
. "
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" Pable’ 53 Domestic Resource Cost Coefficients for Education
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*Décﬁﬁéiién " Hypothesis ”““’*“}3A1d7

bkt s e MBS e e

No
“Yeés
FANRY +No
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e : LI

 Office Labor

Supervisors H, ... No
mi tYes
H ~ No
: "“yes
Technicians Ql No
4 *Yeg
o T
122 ok " ?Io
oo v ’YeS
A SN
Managers Hy o
'"““Yes
+4-No
" Yes
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Table 6.

RS g R L e

A Comparison of Hypothetical and Estimated Equivalency Ratios

, 1-.Occ n -'Ed'n ‘

ccupatioh  Hypothesis

;éiézuggmi,”ﬂ;

Hypothetical
R

'+ - Rstimated
R -

Percentagefv
Difference

VN

5Skilled Officey.;

. .Labor

Supervisors
/Technicians

ﬂMeﬂegement:

- Noi.
Yes,
No: .
‘Yes
R

NOQ;

Yes

1,616

»Le770

1.610

fu {": : .
44315

4,723

.3.389
3 845

»3 061
3.435
2,688
3.092

1,866
.2,157

24145

Jl 381 

,1.381

41, 381
‘ 1 381_

"I 136

11,136
"1.267
1.267

41,043
1,043
51,043
1 043

1 039
1,039
“1.039

.03

“idler

28.2%
6.7%
16.6%

)slz!;

“279 0%

315.8%
167.57%
203.5%

v"?‘;.' ’\rérp

“193.5%

229, 3%
157.7%
196.5%

S SO “e»

95763

107.6%
76.32
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occupations in which expatriates are represented. The private and social cost-
benefit ratioszdiffer insthat the former does not‘include'edcuational costs
borne by the state (C and Fx ) and is not calculated at’ different shadow ex—’
«change rates. ha,_ﬂ iy
| The conclusions which can.be drawn from“Tables 7 and 8 closely correspond
to those from our estimated DRC coefficients. The occupations of supervisors
zand technicians give the«lowest ratio of costs to, benefits at every discount
rate and shadow price of foreign exchange. Again office labor and management
training is socially desirable if the discount rate is’ ‘Jess than seventeen
errcent even if foreign exchange is not overvalued. With an overvalued ex-
change rate, both types of training become marginally acceptable if the presenti
pattern of aid is continued From a»private point of view, all occupations
eare attractive, having ccwt-benefit estimates significantly less than one"
‘The rankings of training by order of social and private attractiveness
‘correspond approximately to the similar ranking on the basis of the DRC co-
“efficients in Table 5. ‘The returns to supervisory and technician training are.
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 office 1abor training at a: discount rate of seventeen percent. Management

training is marginally acceptable ‘when evaluated at a seventeen percent dis-

count rate under either measure.

V. Conclusions. Implications for Ivorian Educational Policy

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

~given in Tables 5, 7 and 8 can he used to provide responses to the questions L?
‘posed earlier.v They indicate that resource allocation to secondary and uni— fﬁ
versity education in the Ivory Coast is in’ general economically desirable.- Tﬁé
DRC coefficients confirm that training for expatriate replacement is an econom;
ically efficient import—substitution activity. The cost-benefit analysis also
shows that investment in education has high private and social returns. Viewed
more closely on an ocnupation by occupation basis, our estimates correspond to
,the actual distribution of Ivorian’ budgetary resources“betWeen secondary andf;

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

than social returns; consideration should perhaps be given to alternative

i

,. v

lIt is assumed that individuals do not: evaluate foreign exchange at its

f*shadow exchange rate in- their private~decision-making. :
: gy
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,values are too. low.l' If so, then’dur esti

{savings, the tradeable content:i ‘
5home\country, and*the_domestic resource co,
'of which enter our DRC analysis as benefit _
:will be high Secondly, we use the official retiremnnt age of 55 to define the

Consequently, our DRC estimates

fend.‘ ﬂthe 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 work beyond the official retirement age.s_ To the
extent that this longevity exists, our results will be biased upward since -

they will understate actual diverted incom“ benefits of expatriate replacement

underestimate expected income streams, an ;overstate the equivalency ratio.ﬂfw"
Additionally, no- occupational mobility was assumed.j Of course, some mobility
will exist as learning-by-doing occurs or as workers pursue governmental or
firm-sponsored training programs. Existence of occupational mobility implies

'that our income gtream estimates are too low and consequently, that both our-

S lChevassu and Valette, _p, cit., p.. 11, report expatriate salaries in each
occupational category higher than thosé of- the Planning Ministry labor force
survey 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
_ZPaiements, 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 'Enquéte Main d'Oeuvre-—l97l Vol. 2 Table 4y reports that ten: percent
‘of management personnel, four percent of technicians, -and ‘three percent of ‘super
visors are older than 55.

, 4Note however, that marginal contributions‘_o&benefits beyond age 55 :Will .
not affect the analysis greatly since ‘they ‘are: heavi. y"disccunted “For* ‘example’
‘the eleven percent discounting factor. for age 56 is .0112 (= 1/1 ll43)



¢p§Chandicost-benefit1estimates_ﬂgain Will be. too high.
LT SRS A re’ion’ the conservative~side;and WOU14€9tren3the“

fthe general conclusions of‘ he%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 more. The first argument implicitly .or-explicitly.assumes, .that monopolistic
‘and/or monopsonistic 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 ig 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) ‘lead ‘to the payment of . Ivorian wages well in excess. of marginal
1:'roc:luctivit:t.es.““1?~?l x ' ‘ , _ , ,
KR While there 1g''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 doibtless some pockets of protected expatriate controlled eco-
nomic power in which "easy life" considerations may have prevailed over profit

maximization resulting from expatriate replacement. On the other hand the pres-

sure to Ivorianize is undoubtedlv important but it has not assumed the same

ERR AT

"f ‘Education and Expatriate. Replacement. -An EfficientaImport-Substitution

Activity. Most of ‘our DRC:coefficients in Table 5-are less than.one in the. =
discount rate range of five to seventeen percent.:: In general then, one can. con~

clud“”?
'cation has ‘been‘ and’ will' remain economically ‘justifiable. The fact that the..

hat past and - future resource jallocation to' secondary and university edu—

shadow exchange rate almost. certainly exceeds the official rate makes this con-

'clusion even more convincing.

TN .
<';ru-_! ‘*%z-h Fiar

SRS lWage 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'Enquéte Main d'Oeuvre--1971, Vol. 2, Tables
79 ‘and ‘105. Chevassu and Valette's data, op. cit., p. 11, gives wage differences
‘of about 120 percent., Ivorians may be paid less ss 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 tl.e period required for on—the-job training.
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‘Having cal’diilated. DRCs' of’training ‘for: expatriete replacement,-iguiﬁ val-
uable to proceedMone ‘gtep further and compare theee;estimetee to those, Qﬁgfth?y
foreign ‘exchange generating activities- in éhe Ivorian economy. . In a wvexy ap
proximate manner, tfe can use this compariaon to deeermine if .resource alloc
tion at the margin is best directed toward theqeducational, agricultural, bis g

or‘industrial ‘sectors. We are in a. position to: make such a comparison usingw
preliminary reeulte of research in progress at the;Morld Bank's Development )
‘Research‘Center~~~~
“'pirck’ Stryker "nas -CaLCuLarea UKUE ‘IOT :the- agrlcuitural sector.using.a .
measure similar“to ours.l ‘His. estimates for the acuthern zone, the*mostxpros-
perous agricultural region\of the Lvory Coast ranged from . .48 to 1.29 with the
majority centered’ around a mean of 73. Coffee and cocoa, the Ivory Coast s,
* two* ‘largest" agriciiltural exports had the.-lowest. values..(.40-.67 depending upon
‘the" methods of’prcduction used) In the central .region, the, coefficients were
slightly above-one- for two" crope and*below one for- cotton.A,In”the,northern_\
region, DRCs * f6t most products were.close: to unity,2
Bl Our DRCs ‘¢dlculated at aneleven percent rate of discount, fall in-the
range for agricultural products. - DRCs for: supervigors and technicians are . .
appreciably lower- than the:two:lowest' values.:of:the.:DRC coefficients for. Ivor-
- 1an agriculture (coffee and cocoa)., . Therefore, we may conclude that marginal
educational expénditure for expatriate: replacement xanks approximately the
eame ‘or slightly‘better than agricultural;activities in their foreign exchange
generating or-saving ‘capabilities.
“. The* authorerhave estimated DRCs:for:.the manufacturing sector elseyhere.u
The resulta of! these calé¢ulations indicate:that. edupation. for, expatriate re-
*placement 1s*a ‘more efficient-activity‘than,moet manufacturing actiyig}es.hpﬁ
‘For a eample of 83 manufacturing firms the weighted;average, DRC was 1.33. Nine

'of ‘the 83 firms had negative foreign exchange earnings-.and.twelve had coefficients
.",‘4 H__‘ RN et e 4

“33 1Dirck Stryker,v"lncitations Economiques. et. Colits Réels dans 1' Agriculture R
Chapter“II of’Tncitations ‘et: Colits Réels en- Fote.d'Ivoire, project working docu-
ment (World Bank, Waehington, :D. C., 1975), pp. 1-50. g e

v i nle sgnd

EFN AT : . '
) . . YRl ,'--rh TSR
f‘Tableaux V VI~ VII.. His calculations~use¢a discount rate of lik.

™ ‘ ; T - . ;ht
N Bl hovy u‘ MY B S Ty Tk ir [
*Garry Pursell and Terry Monson, "Structureadeqwlncitations et Cqutswpeéls
daneﬁl’Industrie",:Chepter:III of- Incitations: etnCouts Réels en ,Cote.d Ivoirq,
_R.VCit., PP, 51-137.an7asamn o :~wﬁiwyn EBRE TS T ﬁuifwg w1 Las srutounle
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Ibid., Tableau III. ll Calculated using a diecount rate of eleven percent.
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Our education DRCs are definitely superior to the average of the industrial
sector aithough some’ industrial activities icompare- favorably to our. eetimates.
Nonetheless we can generally ‘state’that marginal expenditure uponmeducation
is a better allocation of Ivorian resources than ‘upon industry~;:~In short,
veducation for expatriate replacement i an efficient import-substitution: activity.
4”;‘" - Allocation of Resources within the Educational Structure. ‘Viewing ..

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

by t»e negative DRC coefficients and low cost—benefit ratios for the. occupations .
“of supervisor and technician. The negative DRCs indicate-that the training..

costs plus alternative earnings," C + E +. A y are less: than the domestic re-:;

ﬂh'u TR

sources consumed by the expatristes 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 "
iéﬁé 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-
~wb:"e"'tili.a’:‘fni.ty: ratios for training reinforce these conclusions. Again, skilled of-..
fice labor is the least desirable of the four occupations. - Managerial training
ie desirable at’ the highest ‘discount rate only if aid ‘is maintained..

"The allocation of Ivorianm'educational financing in the 1960s and early
1970s reflects an Ivorian éstimdtion of costs and benefits ‘that .closely corre-
sponds to our estimated DRCe and’social’ cost-benefit ratios. Clearly, our..
estimates indicate that reésources should be channeled to secondary schools,
rather than to the university. "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.
ﬁé&ééer, France and other donor countries have a different‘conception-.of.educa-
tional returns and have divided ‘aid evenly between the- university and-.other
forms of education. Consequently, ‘the university ‘is predominantlyﬁfinancediby

foreign aid whilefsecondary education is financed by,localﬂsourcesx__A”

: Of course, education cannot be treated in a vacuum.; The-

cation depend upon employment opportunities in other. sectors.
dustry‘or agriculture is:needed to provide these jobs.

Investment,in;in—{:
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Dne -aspect of university financing is troublesqme. qrance's 3har%pof

diliog Yu3nsa
the ‘tiniversity: budget ‘18 /scheduled to decline.over ti_{ge as, the Ivory Coast it
LR IBnIenn:

assumes  a greater vportion of its: operating costs.” In view, of our estimates

LiE6T- ‘university :training, it may-be an unyise. practice to. allocate largerij .
amounts of-Iverianzeducational. resources to. university training.‘ This conclu-

{vg16n 16 tempered by the possibility that an. upgrading of the occupational—
5} le,

~éducation relationship will: occur over time (as in hypothesis two) Ingthgt e

case; tworyear university trainipgiwill become moreipttractive and re?purge ‘
3 [ ¢ ]

. alloecation-to- that level:would: become;more desirable alaulq 21a0
‘1
D: " Privatevand Social Returns.to Education. The structure of educational

1o b LE

flnance in the .IVory: Coast(ds:guch. that. individuals; bear little, if any, of
- the' direct training costs C and;Ex- .~Consequently, private cost-benefit oot
‘rat¥os are at least: fifty'percent lower. than socialJcost-benefit ratios., These

.

differences imply that individuals enrolled in all levels of edu.ation but y

ol

especially those in:upper secondary (deuxiéme cycle) and university programs L,

NP - 3V

should ‘be compelled: to reimburse the state, for a, portion of direct educational
costs. This conclusion is especially true at the university 1evel where stu-i

wrls

dents' now only .pay modest direct costs. (for. subsidized food and housing facili—
ties), -and may.:receive-. sizeablenscholarships (FCFA 35,000 monthly in 1975)

As the educational structure now exists,, a highly selective system déééé{
mines entrance(todsecondary school. In principle, once gaining admittance, ;
students are 'channeled into various . occqpatipnalaprograms.\ In practice, this,
channeling ‘process .does (not; waxk.i. Students,. -tend Lo remain in the university ;
preparatory program-until they. succeed:or, fail. Such a system is VQSEES%ér,;:
of -regources inzthat:it -is costly ,and. may<not,provide the correct education

wadeel L2

demanded by .ecoromicugrowth. A selective. tultion, system, should be ap%iied at
\the ‘upper levels of:‘the educational, structure to prayide_ a more efficient al-

L4
tel .

ternativeftc*theuexisting :8tructure -and ;to generate .some, , savings for the state.
Under such a progrsm,;yariable;tuitions .could be. .tools to.attract students into
traininx deemeduessential andwtoadissuade“students from. non-essential educatio

SREOTH Ll S DSORGNLY o F uobia:

R T B L S N TS AL U

A 9 1

: 1Thr. Ivory Coast's share is estimated at 70 .percent in 1975, Ministere du
P; an,,Proh amme de Developpement de l'Education et de la Formation, 197131975“"
( bidjan,’ l9b9), p. 111 s o RICEN RV P ,5:,v~- i

GOV gt f-’,{.x"?frt;'1 ke r . X
: R SRR e SEETTIE Ll

{31 LJF r_'
2Various loan programs ‘would have to ibe implemented to overcome capitglug'
market imperfections and ensure the success of such a proposal.
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This suggestion seems preferable to the. administratively controlled channeling
nthat now functions imperfectly.

B E. Summary In this paper, we have applied DRC analysis in a novel
_fashion to évaluate 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
,level is especially warranted. Lower secondary education is useful in so far
es it performs a conduit function for higher levels of training. The importance
.of university educatiov will probably increase as the occupational-educational
’structure is upgraded through technological development. = Finally, consideration
shouldkhe!giveﬁ to instituting a system of tuition charges in order to equate

social and private rates of raturn in upper ‘secondary " ‘and university education’’
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Annex A: Relation between the DRC and Cost—Benefit Qoefficientsr wor 4n:ts

dmovn ok gkeviee JAQ beki b9gs = i sw NOBRQ B 0 o e )
ERD (AT B i:w.,.‘:J “
This relatibﬁhhip“can be' more’ easily seen. by replacing.the rather compli—
“e%iEd‘expressionﬁ’fbr ‘costs-and:benefits. in the: text&(Equation 5) . as fol}oys "

’Ir S HSs TS ;'. ; .
= Cy= ' dbtestic-‘costs. = C,+E ~+.A g7 bR dee sl e v o W dutaeh

s e A Y RV T 7 P . s eer e s
i s “_M.Cf:=I foreiSn exchange costs = S FX e AL ACIUNS S (=}
.. “t’“."» ;L‘..' FL T OSSR UL IR ; 1 SR \v‘ FEVRINE [ SR f-‘;.‘,.\i." O L A AT T S Oy &85
'.,ihngfjngd .dgmestic benefits =.—-D L ~ :
- o 4 R ':}‘( [! Vil Saenaviae 1o
"umxzsusnisf.x = 5
R f = forbign exchange benefits =. S (S +th)-( Bhs 20 Bl 9TDISUT 5
3#1kusﬁie ) i S ST RS ER U B A SR AR PR S S N I L
A o ST 0 yta
‘Where&i 1s. the social discount, rate, . t = 1...n the number of years, and S f "

AR 3
the ratlo of the shadow to the official exchange rate, the expressions for 1nos

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

; Cd + SCf
. t
SCBT = (1+1) (1)
» g By + SB,

(1+1) ©

: Ca ~ By
ot
DRC. = = (). (2)
' ' n B, - Cf

“wWhen- SCBL-="1,

B R Tl 4 (3)

fﬁhd{ﬁbf

n:beé. similarly: shown-
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Since the internal rate of return (r) is the solution of (3) for i, when
costs equal ‘benefits r -‘i.; If: costs exceed benefits T <§i, and:1f. benefita
exceed costs:1:>:r.,

= From® inspection it:is apparent. that changes in: the discount rate i will
not- necessarily preserve the same ranking of a given set: of; activities for .
either” the cost-benefit ratio or: the DRC, since the. resulting transformation
isnon~-linear. Rankings will also not necessarily be: preserved for different
values of § in the case- of: the coet-benefit»ratio,_fornthe;seneﬁreason. How-
ever; changing the foreign exchange premium does not alter DRC rankings,, since .
thiSfis'equivalentxtofmultiplying a given set of coefficients by a constant
term. :
- Tf (C T - Bd) < 0, the'DRC can take values from zero to minus infinity.
Since this’ means_that foreign exchange is earned at a negative net domestic
cost; Buch activities should be ranked in descending order of their negative .
coefficientsi:; -

10t Tt 48’ also possible for net foreign exchange earnings,.to be negative,
While this: 1s: common:in studies of manufacturing activities, there.are no.
cases in this study.

~As*a ranking device the cost-benefit ratio has the. disadvantage that it
changes’ value for a given internal rate of return according: to different rules
for netting benefits and costs, e.g., it will alter if a cost item is deducted
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

li“Educatioh&@ccupation'Hypotheeea. The correspondennes pOBtUlategpincjarJ
~-Section II will be taken very strictly. We assume that each succeeding develsy
ifof education ‘comptises’ a unit:.thatimust be successfullyfcompleted before-one

ﬁjcan be employed 41 the next highest occupation.k Drop—outs and failures. with-..
4dn a ‘unit are ‘dble ‘to’ replacean expatriate at the OECupation corresponding.ito; o
ﬁfhe”ﬁfﬁdeht's highest -attained: grade.,- " For: example,:failutes during grades-one. ;

jto "four of seconddtry school cannot’ replace’any expatriate since they lack the!:.
\requisite educatioh for ouf lowest? occupetion (skilled office work) . .However,y:
_ undefrhypotheeis’l’ failures in grades five:or six oan'replace a skilled ex-.is:
patriate office worker. Similarly, failures in grade seven can replace supgr-.;
visors and failures”in‘unlversity'can'repleCe‘an'exﬁétriate'technician. ‘This
assumption’” implies”thet replacementi;costs will:be: “high: for skilled office: la=;}
bor,' since failures in the first educational unit. are! lost to the: Ivorization,..,
process. At higher educational levels, faillures are capable of replacing . ex—..:
patriates at' theimmediately preceding level. Therefore, beyond the first: four
years of secondd¥y’ school ‘educational costs can be pro-rated between successes. -
and failures.

| - "iAn'‘additdional implication of the strict occupation-education correspondence
ie“fﬁetfthe“eduéhtibnarwlevel'attained“determinestauperson's.occupation~ca§egqu
ovér lis 'lifetime, ‘-There is no -occupational mobility. 'Of course this implica—
tion is-‘unrealistic¢.’ Promotions® between occupstionsiwill occur as on-the-job .- 1
‘learning takes place or as enterptises provide:.further:training. . Unfortunately,
upward occupational mobility data were not available torrefine:our: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 1 are found
.in Annex Table B-1.

1Secondary education probabilities were calculated from data given in Mini-
stére des Finances et de 1'Economie, "Situation de 1'Enseignement", yearly sup-
plemerits to the Bulletin Mensuel de Statistique, (Abidjan, 1965-72). Higher edu-
cation probabilities were taken from Université d'Abidjan, Faculté des Sciences
Economiques, Rapport Preliminaire sur 1l'Evolution Prévisible des Etudiants de la
Faculté, (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.
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fA#ﬁ¢xﬁT¢bléﬁBf;? Paaa-Fail Probabilities in Ivory Coast Secondarz

“and Higher Education.
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Grade: i= 6 5 7 ””4";“f;;§i frgtt wally

P(Sutéess in 1) %767 .722 .696:c 436 679 .700:%.:3+.428.

P(Failure in J) .233 278 304 .54 .321 300" 7595
: ey o et . -

Higher

Grade’ )

Ty R

_P(Succeésuin j) 1 .500

“‘".900
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Sourcés:” Secondary probabilities calculated from 1964-1971. educational:
‘data,given in "Situation de 1'Enseignement," op. cit.
‘Higher ‘education probabilities based upon ‘estimates. for :the..
Economics Faculty at the University of Abidjan in Rapgort
Préliminaire Sur 1'Evolution Previsible des Etudiants de 'la
“Faculté, op. cit.
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From these probabilities, we - calculated drop-out and success rates in

1..
each year o{nlaﬁy eﬁucationalr ggf. lofcalculateagpese ratgsf‘dtszsmzec
essary to make the following assumptions.of admissiEIe repeats.r

~v-.—..,

Assumptions of Admissible Repeats

‘Oceimation Occupation-Education Hypothesie.
Une : : wa« L :
e . ; o . ég;.j( Aq?
Skilled Office Lahor . Tyio non-consecutive ' Two non-consecutive repeats
repeats ’ . j“ub-_ AT st
Sup visdrs 'Q§B4l, <0ne repeatx Ay, "TWo non-consecutive repeats
?" h,“ici“ms 1se, One repear . f.o?.e :rf e eat
‘Management o Two non-consecutive One repeat

repeats

Th Al
:Withﬁihese agsumptions, the minimum length of time a student, may spend
in ttaining for mﬂnagement is eleven years (no repeats En;§ec93§?5{;?f univer-
sity education), the maximum time is seventeen years. For the other occupa-
tions, except skflIed office labor, the minimum and maximim’ lengths' of time
depend upon the occupation~education hypothesis chosen.
'gj;;_ n-Annex-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. Wilﬂ'complete an)educational'unit(in tmyegrs.; For example,. our
_ estimates indicate ‘thdt 16 8‘perdent of stidents: entering ‘the first cycle of
secondary 'school':finish in:. four years;i23. 2»percentvfinish An.. ﬁive years; and
:f”:féi%&iﬁars. A tatal of 51*2 ‘pércdit! Wf students enter-

S E J i Ll "‘b'h’l.l;,"):.'

ing the unit successfully complete four years of"secondarxyed' ation. The col-

S

11,2 percent'fi! s

umn entitled "Drop-Outs in t" provides the percentages dropping out in each
year following our assumptions of allowable repeats. The third column, "Portion
Continuing in t', egtimates the percentages of beginning students remainine in
the program in the period t.

1We 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 educa—.
tional 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 educa-
tional unit. For university education, they correspond to allowable repeats
'under various scholarehip programs.
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Annex Table’ 39t Y, Drop-Out ‘and Success Rates for Each Education Unit™

FETT I .
5 R SEALS R DO

-Occupation-Education . Occupation-Educatior -
Hypothesis One =~~~ "' " ““Hypothesis Two

Successful Drop~ “Portion2 - Successful Drop~ Portionz
Year Completion Outs Continuing Completion Outs - Continuing
t - of Unit in t in t ,,,:“;gkt_,,: of Unit in t in t o in :

1) Skilled .~ 1 .000 .000  1.000 .000 .000 1,000
. Office - 2 .000 - ,054 1,000 .000 - .054 1,000
Labor 3. .000  ..7.059 ©  .946 .000 059  .946

R 4 168  .065 ' .887 .168 .065 . .887
5 232,160 654 .232 .160 .654
6. L1127 150,262 112 150, . ;262
TorALs - 512 488 512 488
2) supervisors 1 .000°  ,000. 1.000 .000 .000 1,000
2 475 00103 1.000 .000 103  1.000
4’ R —— - . 243 . 176 . 633
. 5 - -— 5092 11230 4,215
TOTALS .770 2230 .537 463
3) Technicians . .1 428 000 1,000 .000 .000  1.000
s 2 02457 327 0 572 +300 .250 .1,000
e 3 mm i mmn +270 .180 .asov
TOTALS: : .673 327 .570 4300
4) .Management 1 <000~ 000 . -1 ooo_ .ooo .000 1,000
R 2 000 . .250  1.000 .720 .040 ~1:000
3 000" 080"  .750- <216 024 . 240
Sl 216 052 ... ,670 - -
5 .259 .013 402 - R
s 6 .117 .013 .130 - -
TOTALS i 592 ... JG08 . 936 084
.Noééé;
B

CBIculaced from the probabilities of Annex Table B-l.

g ‘:sil 000 minus the cumulated auccesses and drop—outs ‘through the end"of
the- p:evioua;period. 2 e
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We use these drop-out and success rates to‘transform:“” data‘from,costs

avper student to. costs per. successful student in eachfeducational unit.‘ These
,”and foreign exchange&

costs then form the domestic resource, fOregone ea “i,A
wrcosvt:s of equations (4) to (6) in the text.j'To illustrate our method let Cjt
¢ be the annual average domestic resource cosiuper student in educational unit
jiin time t Nj be the number of students in a cohort“ ntering the unit and;

.be.the number of students in the cohort Nj remaining in: the educationalj

03 i
L“unit in time t. Then the total. discounted cost of educating the" cohort i
fV5= ; N tC t
% (l+i)t

Endjtheﬁtotal,cosﬁﬁﬂer,typicalanenher OfLFh¢f¢¢hQrffiéf-

‘ n ﬂ%th'jsdr
=IoW %
(l+i)t:

The expression Nj /N is given in Table B-2 under the column entitled "Portion

Continuing in t"; Cjt is derived in Annex C. ,
: The next step is to assign costs to failing and succeeding students.‘7we"
assumed above that failures in unit one are lost te X he expatriate replacement?
process while failures in succeeding levels are notrﬁa

unit one are assigned to successful sLudents while costs in the other 1evels iy

Therefore all costs in

are pro-rated between successes and failures.v Knowing that Nj = Sj +. Fj or. e

1 o= Sj/Nj /N j + fj where Sj’ F.1 are the number of students ia cohort

le ‘who pass or fail ‘the unit, then costs’ for a successful student in each level

“are:
.'Costs of successfully Costs of ;successfully Costs UL uBBUCCEDST
completing prior unitsi »completing unit ful try at next unit

Unit 1',:.: Office” labor’ | ‘;«»‘o- o + e/ + e f,

Unit 2_)‘Supervisors ' '/s S c232 + c3f5

Unit 3;;;Technicians e /s +c2 2 *tl €383 f ‘cgfgi

Unit 4 AUManagement e (51&+ c2 2 + c;“3:T4 c,8, + 0

An ‘identical method was applied to- Fx and Ej. to ‘obtain. successaand failureu

adjusted coste for each unit.
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gAnhéxfcs1-Fdféigp;Exchangg}ana*nbﬁésti¢.Reedurce:cdmﬁoneﬁcsv

. 05 A TEE m. y ‘ |
,l.;Educational Costs. Various Ivorian budgetary sources’ were- used to
S R DERR YL ek : r

caiculate secondary and higher education costs;per student. The}year 1971%“

~,—z ,\ Sy &1" .‘

was,chosen as a. reference point because employment data were available fromv
the 1971 Planning Ministry labor force survey.

Several problems were faced in separating educational costs into theirrﬂ
foreign exchange and domestic resOurce components., One was simply identifying:
and imputing costs, to the proper educational level This problem was due to

the manner: in which common personnel and maintenance charges (Depenses Com-t

munes de Personnel et d Entretien) were entered in the budget. These charges,

2t .l\

attributable to maintenance of the expatriate population (housing, supple-'«
mental salaries, etc. ),. were not imputed directly to the Ministry in which the
expatriate worked but. rather were cited as a separate item, It was necessary'f°
to determine the Education Ministry s share of these costs since most secondary
school teachers were expatriates.v A second problem was the actual separation
of educational costs into their domestic resource and foreign exchange compo-i
nents. This separation was accomplished by decomposing these costs into sal—i
aries, tradeable and non—tradeable inputs, and amortisation, all evaluated inﬁ
domestic prices. . In turn, we separated each element into its domestic resource,
tax, and foreign exchange component,? following coefficients estimated from
national income accounts information,3 supplemental firm 1evel data,4 and
Ivorian tax codes.5 Details on this procedure are discussed below.

..a. Secondary Education. rhe government budget reports National Educa—‘

tion Ministry credits by- division (primary, secondary, etc. ) and by type of

o f'lRepublique de Cote d'Ivoire, Budget Général de Fonctionnement-—Gestion
1971 and :Loi de Finances Rectificative 1971, (Abidjan, 1971), and Ministére. du
Plan, Loi--Programme des Investissements Publics pour les Années 1973-1974-1975

(Abidjan, 1973).

; 2We 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) ‘ Lk

gsMinistere'du Plan, Comptes de la Nation 1971 and l972 (Abid an 1973 and 1974)

4Collected in’ the authors study of incentives in the manufacturing sector.h

i;Ministere des Finances et de l Economie, Code General des Impots, (Abidjan,
1974)*and ‘Tarif Douanier, (Abidjan, 1971)
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'7purchase (personnel, water, telephone, etc.). Those funds directly assigned
B =tEH 3

the secondary education division (etablissements secondairés) were creaited

HL . o
to their associated expenditures.l' In Annex Table C-l this operation i%“ vules

AT

given in column (1). " Items allocated’ to the ministry 8 central servicesdwereuhw
pro-rated to secondary education on the basis of its share of total’ funct‘ionalfJ

_credits &primaryi:secondary, and higher education) This imputation is"shown

in’ column (2) of,%able C 1. Finally, a significant portion of the" government el
budget;(lg percent in 1971) was entered under the' rubric‘"Depenses CommunEE P

de Per onnel d'Entretien". These items were assigned to secondary‘éducdtion SLE
Jonitheﬁbasis of its share of total expatriate government workers (TQQl/ZlSLn*“ '572)
‘9°?9??.(§étéfyeﬁhﬁﬁ;si commdn“chargesﬂyooipmn (S) provides’ a per student’ breakls

down of these costs. Annex Table C-b gives‘greater'ﬁetail on’ expatriate com=is

;monrcharges attributed to taxes, domestic resources, and’ foreign exchange CRE e2
KNI & TS SR

Amortisation costs (Annex Table C—3) were based upon approximate school-

construction costs given in planning documents.3 These investment costs’ were!
divided into construction (85 percent) and furniture “and ‘equipment ‘(7-1/2" pér=

cent each)‘othhe’basis of fragmentary evidence on ‘edicational constructionalrx
.93%531 éehicle costs were taken from the 1971 budget and’ allocated to ‘amorti<
,sationi, To:each element in turn was applied amortisation coefficients estimatbd
by the authors in their study of incentives in manuf'acturing,5 to ‘obtain'the #i
tax, domestic éésédﬁce, and foreign exchange components “of ! amortisation.6 fJ““

‘A:’;'- R o . o ¢ .
ERTYEE ERSRCNFT 3 : ER (RTINS A B : c et el

- R S A S AT

Ll Ly

1Unfortunately, 1t was impossible to divide "sécondary education expenditure
more ‘finely due~’to lack of detailed data:: ‘There iis vsome .evidence that .Seeondary
~education costs vary with the level of education, with the first cycle being
less: .costly than the second cycle. See: .A. Achio, Ressources Humaines et Per~
spectives d'Emplai--CSte d! Ivoire; 1968—1975 (Ministere ‘du Plan, Abidjan, 1968),
. PP+ 176-186, -and..J. Hallak .and R, Poignant," Les Aspects Fihanciers de:ll Educad
tion en Cdte d'Ivoire UNESCO International - ‘Institute for Education Planning
African Monograph No. 8, (Paris, 1966) . SRR

2 CoEveninig DA oe oy eh L
;uThe“portiqn)ofxtotalifunctionalsfundsﬁgoing,to]secqndaryﬂeducation was .329,

3Loi—Programme des Investissements, passim.

Ber DRl i b YOL bas L1705 g i : '
' Ministere du Plan, Programme de Develqppement da 17 Educfion” dELgé la For-

,mation 1971-1975,..(Abidjan, 1969) , passim, and Hallak and Poignant, op. cit.

fEstimated from Comptes de la Nation 1972

6These estimates were also used in higher education. Ast such they"mai'rp
understate construction costs since university investment is thought to be- higher
per student than secondary education investment. See:. Programme de Developpe—.-
ment de 1'Education, p. 72, 110-114 for comparison, '

i
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'Summary: of Budgeted Secondary School Expenditures, 1971

1

‘FCFA'Millions. (1)

aliscated
"in Budget

(2 )

-Imputed : Imputed ‘

“From Ministry From Commoﬁf

Overhead Charggs

@ ®

Per Student

Total FCFA

fLocaI:Salaries

; Electricity e
‘Office Supplies e
Technical Supplies -

.Clothing SRR -f.

o E
LT .
vir A

«Maintenance
'Buildings : | -

‘Mainuenance Autos Ve
‘bas and Oil sas s .

‘DiVerse -

:Local?Transport

TOTAL

Average per D
Student (FCFA) 45 344 7

'.1766;£ e

52.7° -
Sl i

1043 -

1.6 9.9
216" -

3.0 150.9S

R T 2088 T

251.0

3,093.3 4,511.5

" 34,688

947

230

56

0:3r5° 5

207
W
& 6l

910.3 16,362

20330 365

2,946.9 52,968

;(tf.v

Notes:

‘Source: .

'ﬁépubliquefde C6te‘d'1voire, Budget Général de FOnctionnement”-— -

f&Géstion 1971 and Loi de Finances Rectificative 1971,(Abidgan,j1971)]
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Table C-2 . National Budget Expenditures on pratriates in the’ Education

Ministry: Totals and Division into Local, Tax, ‘and Foreign

“Eiehanée Components =~- 1971

LS & | L ?:“‘: .,Foreign |
- Local . Exchange

- FCFA Millions

s i an - N e e

eﬂ:!} i
Total

-

o DT A Woro
o 5Ivorian Contribution to - R o : -
w Expatriate Salaries N 3949 . 399.1 ?ll9l37_

524‘;Housing» Hotels, and.. £ e - PR

; {jUtilities R 131.4 599.4 361.7"
flnﬁOther Benefits “" { i?;x ) . a3 e e
v{~(Transport, etc.) al 120.9 LT 420.0

4. Total "ﬂ"'".'* B 847,2  998.5 1973.§w}&”

@SJf_Average per Expatriate"

D it

2185 A

e 'nw

" 109373

'
sipinnt

., 540.9

38191
4 ' . . ‘ ';-....”’ﬁ
- 1. (FCFA) T ,%_,tm,_' 618,800 729,400 1, 441,500 2,789,700

dimadddiiey

GﬁflAverage Expatriate Cost=* l e

per Studentl (ecry 13,691 16,139 31,895 “"5*'7_6’1“,’725”“"

( A , ’l o i e . -
B A T >,r . b PR 4w R ot N
R b.c 4 N YN Ty
L
o it pomeise e
— — IR 3 Y v A PP
- Lot b . ’
n S e b e b
(IR AR A RO ' C g -
e -” « a " Oy

:Notes;

HroS o v b | g

S marh i s -

,__‘.

L,Ii&,h

.Source. .Calculated from, "dépenses communes" in République de Cdte

»dlIvoire, Budget -GEnéral. de.Fonctionnement -- Gestion 1971, -

Loi de Finances Rectificative 1971, (Abidjan, 1971) .

lBased upon 1971 enrollment of 55, 636 in public secondary schools.

anc
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SQ§ECOndaf"Sch0013and Higher Education: Amortisation Costs Per Student
' Year Subdivided into Tradeable and Local Components--1971. ‘

R  ‘Costs Per , .. . .. ig . . .3, .3
(FCFA) Student Year'.. Tradesbles”  Taxes™ ' " Local™’
1. “Esnstrietion 42,500 +.9,710

2. Purniture’ 7,500 +5,030:

33 Equiprent 7,500 B

4, Verieles*: 500 500

TOTAT. 58,000 215975
i%£§¥¢1udggfﬁ9;g;tpryiénﬂvféstahrant’fééilities for higher ‘eduication.

2/

£/ Gogts per student year based upon approximate school contruction cost per student
of .FCFA one million from data given in Mini- :ére du Plan, Loi Programme des Invest-
issements Publics Pour les Années 1973-1974-1975, (Abidjan, 1973). Eighty=five
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
planning documents, especially Les Depenses d'Education...). Construction costs
were depreciated over twenty years; furniture and equipment over ten years. ‘

1%{Aﬁth;§f estimates from national income accounts data assuming no import duties
“or ‘value-added taxes, a profits tax of ten.percent, and au;ps:beingyimported
rdirectly,. = .

ﬁjiéﬁéa.ubﬁﬁ%vehicleﬂCOsts.given;iﬁunudgetaGénéralvd§>?bnctionnemen;-GeStibﬁf1971.
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‘ H}f‘“aagéble and”non-tradeable ‘inputs werg separgted. To, eaghdweii
R [0 ﬂ"‘

applied coefficients for their‘fpcalwmtax,-and.foreigﬂLeXchange component
..... Then.all items were expressed in per student equivalents. Annex Table C-4

-,

provides the detailed breakdowr while Table 3 of theZtext. summarizes total.per
student domestic resource, tax, and foreign exchange costs. =
TrTrTmeeby Higher Education..It was difficult to" finely classify ‘the elemepts)y:
of, higher educftion expenditures since the budget of University of “AbidJan~e-
-does not enter the national budget directly.\'The*government budgetrindicﬂtes
its direct budget subsidies’tocvarious activities of the University, other
donor countries (predominantly France) contribute the remainder of opé&%ﬁqg% ¥
costs. Using a method similar to that of secondary education, we have:imputed

elements found in -the government budget and: estimates of these other, contri— \
(R

butions to theﬁvarious foreign;exchange, tax,, and local components of expendi-
tures‘,‘These estimates are found in Annex Tables C-5 and C-6 which follow: ¥ ®%
ﬁélow we givé'd short description -of -our method ‘ised:in- ‘arriving at. the estifmu
mates of Table C-5. T
1):.Column,.2:. . .From the 1971 budget items imputable to higher educa-k
tion’are. (a) funds directly hudgeted to the Office of Higher Edtication’ QDirec-

rcion de. l'Enseignement Superieur), (b) thé Higher Education Office s, sharevof&
mcentral ministry expenses, andt(c) the Higher.Education Office s share of ‘bud~

e i LRI

igeted governmental ‘common chargesJ‘ "In® addition, scholarships to higher educa-

i
tion are taken’from the transfer’and. subsidy accqunt of the general government

SANES)

budget. » VGG bk st IRt Pt e
Efb;lfwr 2) Co&ﬁmhsza andr s14Thes 1971 budget for the Uniyersity of Abidjan

was FCFA 510 million.' é Frendii Cofit+iBution waereFA 3llqmillion, sbe gvorian
.share 199. These budget values include only local personnel and materialsvosts.

g S d e J~Jrsm1run,7
For 1ack 6f"4a detailed'bre%kdown,fioefficiehtsafor“secondaryugducation are pp—

'plied to these amounts,

Again estimated from Comptes de 1a Nation 1972 D e—

UNESCO Cote d'Ivoire, Education et Developpement (Paris 1973) Volume 1

; p 2 : 0! ] to;the Uni”ersity "l‘sf
?_Sfmillion to ‘the research center’ and:studéntigroups.. . LT
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Table C~4: Detailed Decompoaition of Educational Costs Per Student-Year
' -in Secondary Education = . .

1)’Personne11 | Pas
;'a):Local Sa]arieSa

fren mbetins e s gt i R DL

o ]‘b) Ivor. Cont.vto_' N SR , AT A
noid A.T. - .. ..35322 6449 e 9612 | 19256}: A
;! c) Ivor. Indirect . . | : o SR T s
i conts to AWT. ¢ ¢ 126397 ¢ . | 96870 | 4078 ”"126333
‘;'d) Aid Element of - = o I 5
o ALT 40645e o 74200 - 11061 ! 22158
e e) Scholarships i 5505 .. ,.9505: ; == ==
f‘Subtotal 142557 637497 24751 ¢ 54047
) 2) Non Tradeables : S
" - a) Postal 431 324 2 ok 87
.. b) Water . .. 296 207 50 . L 38
‘. ¢) Electricity. L0651 247 111 “';1293
~ d) Bldg. Main 207 105 50 - - 52
. e) Auto Maint. 47 26 10 PR b § -
+ £) Local Tranmsport 365 201 _58. S .106
Subtotal : 1979 1110 281 587 .
3) Tradeables s , t
i a) Office Supplies . .230 69 35. - 126 *
‘. b) Tech. Supplies? .. 56 N -~ C— o 56 i
. ¢) Gas/0il 61 - 23 29 o9 -
. d) Diverse3 16362 7363 3763° 7 5236
Subtotal 16709 7455 3827 - 5427
4) Amortisation” ' ff
. a) Construction 42500 29510 3280 9710 o
.. b) Furniture : 7500 2223 : 247, . <5030
' ¢) Equipment = 7500 668 . . 770 = 6735
i; d) Vehicles 500 - ' = o 900 500 ;
Subtotal | 58000 32401 3604 21975
as s03
w b 5 LR

r f' The average expatriate income in secondary education excluding Ivorian;
“indirect: contributions (housing, etc.) was FCFA 3,433, 468 B R :

et ”2To calculate this item, it was assumed that all was imported subject to
fa 5 percent duty plus TVA and a 30 percent commercial margin applied.»

3Veh1c1es and technical supplies imported directly by the government duty free.
Sjgasee Annex Table C- -8. ' : : y




er ‘Studen Year‘nfkﬁlgherlﬁddearlenf:;w197l.jAS;

5F535'197l T Unlversity Budget
Ivorian Cont. “French Cont,

-3 BN COXE

‘Budget:
(2)

’;’. 2l

*fl) Personnel;, :
a) Local Salaries
b) Ivorian Salary
o Payments to

£ _Expatriates

* c) Ivorlan Indirect 3‘,
B f Contrlbutions to’”‘

i .Expatriates g

S O S I ¢
 SUBTOTAL T
b 2) Scholarships . g,;
E 3 Postal/Telephone ,-
ij4) Water

»ZSS) Electric1ty

8): Office Supplies
L) EEchnicalfSuppliesf
gy Clothing |{ |

=t e s g e

10) Auto Malntenance
11) Gas‘and 011

12) Local Transport
’13)~Diverse §?~

1

R ek R NI

; B

519)'Building Maintenance'

HERN0

aE o ue
1 248, g. 48,388

i
00 /e
P N
1 AR i
'y :
L

:?OI%%.fVE; ~§1226;3,x88i3' 2301 o (ggg ;ii;;

ithes: l

Exclud1ng amortisation -except C.N.O.U. 21971 enrollment was 3317

PR PR B

" “However, scholarships to Ivorians are estimated at FCFA 258,750 per year. The total in' parentheses
1nc1udes this addit1onal amount. R
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Table C-6: Detailed Decomposition of Educational Costs
R " Per Student-Year in Higher Education:
' ‘ Domestic “.;.*',r T Foreign “
(FCFA)* Total ...- Resources. Taxes,  Exchange
1) Personnel .
a).Local Salaries _ ; 58,848 58,848 @ == Ce——
b) Expatriate Salaries . 333,043~ 3110;640 i 1 74,156 148,346
c) :Expatriate- Housing,,etc.§a¢199,096 .36,362. . ..., 15,207 47,420
.. Subtotal . 490,987 205 850 " 89,363 195,766
2) Scholarships - 258,750 . 258 750
3) Non-Tradeables .
a) Postal- ~1,326 1,021 .27 ; 278
b) Water 964 675 164 125
c) Electricity 2,110 801 - 359 .950
d) Bldg. Maintenance" -965 492 232 241
e) Auto Maintenance 663 392 119 152
f) Local Tranms., 1,146 608 - 206 332
g) Dorm Rentall 10,914 6,761. 2,401 1,746
Subtotal - 18,088 10,756 3,508 3,824
4) Tradeables _ . -
a) Office Supplies 2,201 660 335 1,206
b) Tech. Supplies 1,839 ——— - »839
¢) Clothing g .-60 18 17 25
d) Gas/0il .512 107 241 164
e) Diverse 48,388 21,775’ 11,128 15,485
Subtotal 53,000 22,560 11,721 16,719
5) Amortization ' = G
a) Coustruction’ 42,500 29,510 3,280 . 9, 710
b) Furniture 7,500 2,223 247 5 030"
- ¢) Equipment 7,500 668 77 6'735"
‘d) Vehicles - 500 — — +*500
e) CNOU? 15,706 8,849 483 45,874
_Subtotal - 73,706 41,250 4,587 27,§49
TOTA 894,531° 539,166 109,179 245,886

: rented by the university.

1In 1971, 41% of students using CNOU dormitory facilities were in buildings

then 20.5% was used for rental.

to this value to obtain the estimates here

fieients of Table C-8 were applied.

'If half the aid to CNOU was allocated for housing,

Our estimated rental coefficients are applied

2Includes the remainder of housing subsidies to which amortization eoef-

See ‘also note 1’ above.~
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3)- Colnmn 53 France-and. other donor countries provided professors

———— by
e ——-u.—a..ao

wfor'thé various academic departmentsy In 1972 the. French cost was estimated -

at’ FCEA 1060 million.1 Enrollment<in 1972 was 26 percent greater than in l97lv-3£J
dTherefore expatriate salaries in 1971 were estimatea“at 74 percent -of - the~1972 ...
“value (or FCFA 784.4 million). Other donor. countries provided approximately ‘i 4
;fifteén professorS”f With an estimated annual cost of FCFA three million each‘
ithe total then becomes FCFA 829 4 million. The Ivorian indirect contrihution;ﬂ
;fis calculated using coefficients for secondary education (. 3659 of Ivoriﬁn and
:VFrench direct contributions to" a sistance technique) ' el fudug <8
8 Donor countries also grant scholarships. Assuming that the average gfholar—
ffship s FCFA 345, 000 per year,3 and that 75 percent of enrolled Ivorians, re-”"A -
‘ﬂceive scholarships’ the total scholarship bill was FCFA 383.5 million ( 75 x 3'
p'345 000 x1 976)“' Since the Ivorian government budgeted FCFA 260 million,Athq
'.remainder (FCFA 123 5 million, was glven by’ aid donors. R e
B J,q,; 4) Column 6 Miscellaneous includes the lodging port? 314 of theusub—
- sidy to the food and housing division of the University (Centre National des
'Oeuvres Universitaires) This subsidy was FCFA 166.6 million and covered 70.6
percent of 1its operating expenses.5 The remainder was financed hy‘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}brohen%?

KN AL ,‘s
#

" into rent and amdrtisation. Al S i
In calculating the domestic, tax and foreign exchange components of these B

costs in Table C= 6 “We again“divided totali'expenditures into personnel TEE AR
f-“f .

‘ 1l(arl Englund .Rapport Knﬂuel sur l'Assistance au Developpement— Coﬂe d'onire
: 1972 < (UNDP, Abidjan, 1973),1mimeo, Pe 7.;,..ﬁ. , SIS

UKD e

\

2Our calculations are substantially nigher than estimated in mo&8-“pilanning
-documents and may be subjéct “to” error.: ~-See:--Ministére--du-Plan, Programme.de  __
-Développement deul'Education.et de:la Formation 1971—1975 (Abidjan, 1969),
P. 111 for an estimate of FCFA 120 million. o

3FCFA 25,000, .per; month for ten months plus supplements of FCFA 95 000 (Edu-.
1cation Ministry estimates) s 1974, scholarships rose“by 40 percent to FCFA

Sis b,

485300007, v wnnioiihen. i) O, . ;

Phedlimen Sndimyn Bedoanliag uoo LESLLT T B paw r‘ .';i'

o 4Food costs are excluded in our formulation-since the stddent ' s%eating iz
‘habits. probably; are. the same whether in school or ot. However, lodging may be

‘much better for studentswthan non—students and we, heltidd: Ell of its 'éostE in the
ranalysis. - 4‘ SEN Il T abngivgl
s s

UNESCO, _p, cit., p. 67._"
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non-tradeables, tradeables, and’ amortisation. ' To each in turn was applied our '

national sccounts coefficienrs Housing caused a further complication since

it was not given separately in CfN 05U ﬁsubsidy. We assigned 41 percentm
of the housing ‘subsidy -to rents1 and the remainder to amortisation.

2 Salaries, Non-Tradeables and Amortisation.

B a. ‘Salaries:”

1) Consumption. A typical market basket of goods consumed by: ex-k L
patriates2 was decomposed into tax, domestic resource, and tradeable components
using ‘coefficients based upon estimated commercial margins in the' national ac—“
counts data, indirect taxes (TVA and duties) and estimated domestic resources

included in each item. Annex Table C-7 reports our results. Foreign exchange;

elements were 46 percent of consumption. o
2) Direct Taxes on Income° Income taxes were estimated using Ivorian

tax schedules.3 Average tax rates ranged between nine and fifteen percent for:

3

most expatriates.,"' R
3) Savings: Savings and vacations have been estimated at twenty-six

_pef;ent of incom'e.4 'This estimate may be low for various reasons discussed in

the text. Nonetheless, it was taken as an average for all expatriates. all

Avtea, 3
e

sauings and vacation pay were treated as foreign exchange. ;ﬁciﬂ@%ggﬁ
. 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-m“
tracted savings' (26 percent), and income taxes (9-15 percent) from income%re-f
-cedved.- -From.this remainder that. is consumed in the Ivory Coast, 46 percent
was: foreign exchange (Table C-7). . | _ o
. b. Income in kind' For income received in kind, we used detailed ac

L L T SIS e

counting data from a sample of 22" manufacturing ‘firms-In.this-sample, " .

lUNESCO 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 Cote d'Ivoire, Con—
sommation Familiale Européene, (Abidjan, 1973), mimeo.

3Ministere des Finances et de 1'Economie, Code General des Impots, (Abidjm
. l974) , . ; ;

:4From" estimates in various Planning Ministry ,st,udies. i
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'transportation allowances'periexpatriate were approximately FCFA 450 000 and

P

Jretirement and other he .‘its’in the home country were. 6. 82 percent of income.:,
~Both of these items were assigned as foreign exchange costs. ‘ s
The authors estimate that housing provided by the firm costs FCFA 2 4
.million per year per expatriate. “To ‘this cost, we: applied estimated coefficients;
‘for amortisation and utilities (Tébles C-8 and C-9), using the assumption that '

’amortisation could be roughly divided into’ construction costs--SO% materials .

and equipment-—ZO furniture—-107 local profit--20%. _
~ As an example of our calculations} consider an expatriate with ‘an income
‘of FCFA three million. Total ‘foreign exchange costs of maintaining this. ex—h”
patriate are savings (26%) and the tradeable content of consumption (income
ninus savings minus income tazes 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, CwiEeind
" ¢. Non-Tradeables and Amortisation: Annex TableSyCeS-and»C-9~give‘our

estimatesbfOr’non=tradeables and amortisation.:: Both:these tables were origin-
,ally calculated for the authors' study of incentives in Ivorian manufacturing.
3Each applies equally as well to the calculations of this study. For amortisa-
tion Qtwo rates for, equipment are shown. These refer to firms importing capital
goods under special tax considerations - (regime prioritaire) and others. (regime
7de droit commun) For expatriate housing, the non-priority rate was applied

:to our estimated amortisation costs. The coefficients found on this table
fwere adjusted for cases where the government imports directly or allows duty-
ifree entry on imported goods in educational investment.

L Table 4 of the text summarizes our estimated decomposition of expatriate
.incomes into taxes, domestic resources, and foreign. exchange for the: four occu—

pations.
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ex D: Forego c%and Alternative Earn g

; Data from the 1971 Labor Force Survey1 formed the basis of our: estimates i

TQearnings patteris during and after training. The~ discussion of- the equivs-»w

ﬁ:lency ratio estimates in the text suumarizes these income ‘streams for each oc—.f
ﬁchéééiBA. (Section IV A). However, it was necessary to adjust these estimat‘f'es”J
ifto account for scholarship payments® during training ‘and to’ adjust for. unem—f”?”
fnployment and underemployment possibilities.’ The discussion which follow""._."iyr‘:ﬁ'N

i?plains these adjustments. -

‘1. Foregone earnings: For . want of accurate unemployme' : agéwe_maée;'“
r B N, R

;jseveral assumptions relating to the opportunity costs of foregone earnings
ifduring training for each occupation.; These assumptions were.‘;'ﬂ BEES
N e a. Skilledﬁoffice training., Fdregone.earnings are, those of an unskilled
:ioffice worker minus a 25 percent unemployment adjustment and*the scholarship.$qﬁi
. .weighted.av- -

tffrage of skilled office worker wages (75/) and unskilled wages (257) minus ‘the

STy
Wi

;scholarship. Thst is, all workers successfully completing four years of sec-'

fﬂfice workers. Thewremaining twenty-five;percent are employed as unskilled of-

B A S SRIRTA e

ffice workers.pg;, %5]'

Jg;c. Technicians. Under occupation-education hypothesis one, foregone'

;earnings are a weighted average ‘of skilied office wages (25%) and* supervisory

fwages¢(75%) minus tne scholarship. Under occupation-hypothesis two,zwe assumem

;thatball studentswreceiving -a-~baccalauréat--are or--can-be.- -employed.. as. supers....
fvisor"”becausetthey receiVe -one:more -year: of~edueation than sunder hypothesis_
sl t; . handel

_ ) under\hypothesis ‘o “fo'redona eérnin@h:ﬁmring“technician 4ff
1training are those earned by supervisors minus the ‘scholarship, :

,.-Management° 'Under occupation-education hypothesis one, forrgone B

fe rningsirepresent a weighted average of technician wages (75%) and . super-5
fvisory wages (25%) minus scholarships. Under occupation-education hypothesi
ftwo, we ussume all:students completing two years of university trainingl re
;capable of finding employment at. the educational level at which they are tra
f(technicians) ’ e L R e

lEnquete Main d'Oeuvre--l971

. Ischotasantpe 1n secondary school. azé, TCFA {505 annually
;they are FCFA 258,750. 5 e e
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E“The rather high rate of unemployment expected in alternative employmenthg‘

h.”#ring ’he first cycle of secondary education is based upon very fragmentaryxys
Unemployment data in the Ivory

PR 7/4

ent; stimates vary from seven1

o
P

However, in late 1969'hrecorded unemployment of

;ﬁevidence'of unemployment in the late 19605.;

?;Coast axe very rudiment'
to. twenty-five percent.
lithose workers with primary and- secondary education numbered 35 340.3, Total
rfemployment in modern sector occupations for which these unemployed might have -
?;been qualified was 77 354 in 1970.4 Recorded unemployment as; a percentage of
ifrecorded modern sector employment plus recorded unemployment was 31. 36 per—

: cent.s In 1light of these figures, an educated guess of a 25 percent unemploy-i
_;ment*rate seems~reasonable for unskilled office ‘labor. PG S R T

With our assumptions, there is no unemployment for workers having fou

‘for more years of secondary education. However, we allow for the possibility "
'}that our occupation—education hypothesis ‘one may be too low." Not all trainees
‘:may find work at ithe level: for:which they\were trained The large increasesii:.

'fin secondary school. enrollment indicate that the occupation-education relation-

fships may rise in the neer future and provide support to our assumptions under

7hypothesis one.'f*“ _ '
o Annex Table D—l below summarizetsour estimated“foregone earnings. & &gkt
: ;2, Alternative Earningoz In a manner analogous to that of foregone earn';
fings during training for skilled office employment we assume that alternatived
ifearnings consist of" unskilled“office worker wages6 minus a twenty-five percent

,unemployment adjustment. In.turn thesetearnings:were.discounted and summeds,un

;oyervthe replacement_period. Annex Table D-2 below presents our'estimatesifor

pvarious}discount'rates;

' 1Reported in A. Achio, Le Probleme du Chomage en Cote d'Ivoire, Ministere
:du Plan, (Abidjan, 1970), mimeo.- , co

o rzEstimated in Bangoura Moktar, Population et Developpement Economique.. ﬁn
fExemple—-La Cote d'Ivoire, (OECD Development Center, Paris, 1973), mimeo. i

; Achio’ _Eo cito’ po 12| | . .
¢4Data from the Office de Main d'Oeuvre for semi-skilled andf”killed blue
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5 Annex Table D-l. Net Fore one Earnin é’ﬁ

During the" Educationnl Period‘
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g Annex By Calculationuof the Eva-uation‘Meaaurea

our estimates of the variables

Jeffollowing series of tables, we prese

e.?{.._

ek it ey »«-4-,..»-« »-sn

‘utilizedwin calculating the DRC coefficienta'and the’ cost—benefit ratioe"*”ln
'feach table, coiumn one identifiesfthe occupation@ column two, the occupation-

.

‘ijeducation hypothesie, _column Lhree, the aaeumption of continuation of aid; and

: columns four to six, the values of the variable at each discount rate expreseed
! i 2 it redranra e oM AT
; 1n.thonsands of EQEQ,
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