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OFFICE MEMORANDUM *' 7

TO: Mr. Orville F. Grimes, Jr., VPD DATE January 15, 1976
FROM: Brian J. Svikhart, I&PA@ ! ,J!
SUBJECT: Goreux, "Multilevel Programming Studies for the Ivory Coast" -

Here, for your Research Committee files, is a report from the Edi-
torial Subcommittee's second reader. The reader has no objection to
being identified to Mr. Goreux, so if you're interested I'd be happy to
mention him to yvou by phone. Just to keep everything consistently
cricket, though, we've taken the name off all printed and duplicated
materials.

Let's have lunch sometime this month. I want to find out whether
the Research Committee has established a muri index for their ropanis
and just what else it is you do up there.

Enclosure



Interdependence in Planning: Multi-level Programming Studies of the

Ivory Coast, by L. M. Goreux.

This manuscript is very good and should certainly be an
important book. It represents one of the most sophisticated and
satisfying uses of linear optimizing models in any less developed
country (with the possible exception of the Mexican study done at the
DRC). For the purposes of planners, it is an important advance for
a number of reasons. It represents a successful attempt to implement
a "multi-level" planning approach which integrates a central model,
sectoral models, and project analysis. It also incorporates a number
of policy variables such as tariffs and taxes which are not usually
included in planning models of this basic type. Their inclusion
represents a major advance in the approach. The work will thus make
an important contribtuion to the planning literature. The basic
approach is certainly replicable in a number of countries, given data
availability.

In general, I like the organization of the boo%; including
the presentation of results before the detailed discussion of the model.
However, I would very much like to see a short chapter (either at the
end of Part I or at the end of Part II) giving a summary of the major
empirical findings and their implications for planning in the Ivory
Coast. It might be best to do it as a concluding section in chapter 6.

Chapter 1 is quite good. However, since this chapter is aimed
at a non-technical audience, all references to the literature should

be in fotnotes, not in the text. The final section on multi-level
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programming is much too brief. There needs to be an explicit dis-
cussion of decomposition algorithms and their relation to decentralized
planning procedures. In this chapter, a heuristic discussion seems
called for, but with adequate references to the literature. A more
detailed discussion could be put in chapter 7, section 3. A general
evaluation of the usefulness of the decomposition procedure should be
mentioned in chapter 1 and discussed in detail in chapter 15. Or
perhaps better, he could put in a final concluding chapter (chapter 18)
which evaluates the usefulness of the decomposition and the multi-level
planning procedures for planning in general and in the Ivory Coast in
particular. I would especially like to see him compare the Ivory Coast
work with the Mexico model. Im general, chapterishould be a bit
more dgtailed and self contained. The non-specialist ought to be able
to read it and be able to follow the discussion of the results. A
bit of repetitioéim later chapters is not bad.

In a number of different places, especiaily in chapters 1 and
7, he implies that the use of a non-linear utility function solves the
"bang-bang' terminal year problem that plagues L.P. models. This is
simply not true. Non-linear models will also have such problems,
depending on how the terminal year problem 1is handled. In fact, the
technique he proposes for handling the problem (in chapter 7) is very
good and T see no particular reason why the basic approach would not
also work for a standard objective function. I do not see why he could
not have used discounted consumption instead of discounted utility 1f
he had wished, and done virtually the same thing. Using discounted
utility makes sense a priori since he uses the utility function that
goes with the demand system he picked and it does allow him to use some

extra parameters such as a parameter specifying the rate of decrease
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in the marginal utility of income. In any case, I guess I am saying
that I found this particular justification for his procedure not to be
compelling, although I agree that it was the correct procedure and worth
doing.

I have given some detailed notes on some of the chapters
separately below. I will give some more general comments here. Part
IT is fine. My only thought is that I would like to see a grand summing
up of the major empirical findings and their implications for the Ivory
Coast. I personally would have liked him to pick a "basic" solution
which he considered the "best" for planning purposes (which would clearly
not be free-market solution). Such a basic solution would have been an
easier bench-mark to look at., He gets around the problem by doing a
number -of pair-wise comparisons, which I found harder to follow.

Part III is, in general, very well done. I think that
chapters 8 and 9 might be shortened somewhat by references to existing

: |
1it§rature. However, there are advantages to making them self-contained.
I think that a final decision mighs depend partly on printing costs —-
they contain the most equations per page of any part of the book. The
educational model in chpater 11 needs to be related to the existing
literature on such models -- he has no references at all to existing
models and does not compare his approach to any other work.

Part IV is the weakest part of the book. Chapter 15 is good,
but I think that there is a great need to discuss decomposition and multi-
level programming in much greater detail, especially considering that
the title has "multi-level programming" in it. Except for an aside in
chapter 1, he does not even compare this work to the Mexico study which

he was involved 1in.
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Chapters 16 and 17 are unsatisfactory as they now stand.
They are both terribly written and must be redone. The problem is
not merely one of style (although that is bad enough). They both
contain numerous phrases which sound like technical terms but which

are simply nonsense (e.g. "technique dynamisation," chapter 17, p. 7).

I have gone through the two chapters and have tried to mark such con-

fusing sentences with question marks, but more needs to be done. Also,

the general presentation style is so different from the other chapters

that it is jarring to the reader. I fear that the best answer would

be for Goreux to rewrite the two chapters. As far as I can tell, there

are no real errors -- the problem is one of presentation, not substance.
One final note. Nowhere in the manuscript is there a discussion

of the data base on which the model is based. I think that such a

discussion, along with an evaluation of the data, is very important and

perhaps should be included as an appendix. It is clearly very important

in evaluating the numerical results.

Detailed Comments on Some Chapters

Chapter 1 <

Pages 12-13. Using utility instead of consumption need not
help with respect to terminal year problems. There are distinct kinds
of problems involved which should be separated.

Page 14. Reference to the Ramsey model should be in a footnote.
In general, since this chapter is aimed at a non-technical audience, all
references to the literature should be in footnotes, not in the text.

There should be somewhere a detailed discussion of décomposition
algorithms. In this chapter, a heuristic discussion seems called for,

relating the various types of decomposition algorithms to decentralized
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planning procedures. He should especially discuss the notion of multi-
level planning. He should also discuss the particular decomposition
procedure he used (expanding the discussion on page 21 footnote). I
woﬁld also like to have seen some discussion of the problem of consistency

with respect to his particular decomposition technique.

Chapter 3

Page 26. The treatment of foreigners is appropriate for the
GNP accounts, as he notes in the footnote. The relevant distinction,
which should be mentioned, is that between domestic product and national
product. With respect to capital, he uses the GDP concept, so he is in

fact mixing the two notions. The distinction ought to be discussed.

Chapter 4

Page 26. The elasticity of substitution among labor types in
production is cracial to his conclusion. He notes the fact in passing
(page 18 and footnote), but it ought to be discussed more. He might
bring in some of the later discussion in chapter 14, pages 17-20 here.

I would also like to see some discussion of the sensitivity of the

shadow wage to variations in labor supply assumptions. f

Chapter 5

Page 18, second paragraph. Needs to be clarified and expanded.
The behavioral assumptions that drive the two versions are quite different
and ought to be discussed. This is especially true considering that

in the experiments he gets quite different results from the two versions.

Chapter 7 .

Page 7. The discussion of terminal problems needs to be
clarified. He gives the impression that non-linearity solves the

problem. I think that it is also not referred to correctly in chapter 1.

da 4




6.
Even very non-linear models will have terminal year problems, as he later
notes. He discusses the issues in chapter 8 when he discusses his
"¢ runcation" procedure, which I think is the best one to use.‘ It is
not just non-linearity that makes his technique the best. Forlexample,
putting the terminal capital stock into the objective function can still
yield flip-flop behavior (with zero consumption in some periods) if the

weight on the terminal capital stock is not correct.

Chapter 8

Pages 31-35. Very good justificatioﬁ for this procedure.
However, it should be noted that experiments might involve changing
Y (page 34) and so require iteratioms. However, this technique should
be (and seems to be) much more robust and less sensitive than either of
the two simple techniques which he discusses. Some of this discussion
might be mentioned above when he discusses non-linearities in chapter
7 (as noted above). Question: How rapid (page 32) is the convergence on
oo 5
Chapter 11

He should relate the education model to the existing literature
on the subject: e.g., Bowles, Adelman, R. S5tome, etc.

Page 30. The discussion of multi-level programming is not

adequate. The section needs to be expanded, and/or put elsewhere.

Chapter 12

He refers to Dantbﬂ—Wolf in a number of places (pages 2, 18)4
The whole question of decomposition needs to be discussed‘in one place
in more detail.

Pages 12-16. The treatment of import substitution is quite

nice. I would like to see some more discussion of the economic assumptions

underlying his treatments especially an interpretation of the A matrix.
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In the comparison with Bruno (pages 16-17), he might compare the economic
assumptions, especially with regard to the corresponding shadow prices.
Pages 21-25. There is no discussion of how much improvement

or change there was in the two Dantzig-Wolf iterations.

Chapter 13

Pages 2, 31-32. If there is a premium on public revenue, it
is perfectly proper to incorporate it in the analysis of tariffs. The
"conflict" is an appropriate one and need not be apologized for =-- only
discussed. The experiment is no longer a "pure" trade experiment, but
may be better and/or more realistic given that governments care about

\
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DATE: October 9, 1375
Review of Interdependence in Flanning
L This text contains a great deal of interhstinr work and original

solutions to some planning problems, however the presentation is still at

a working paper stage and not ready fer publication in this form. It is
not "finished" either in the s‘\llstlc gsense of clear, coneise; and logical
presentation, or in the technical sense of having completed an experiment
and fully reported on the methodology 3n4 results. I am sure that these
two factors interact. Even as a reader reasonably familiar with plaming
and programming models and with the Ivory Coast, ithis manusceipt is not
sufficiently clear for me either to develop a similar model for another
country or to derive many operationally useful insights into the Ivorian
economy.

03

24 Stylistically I like the idea of presenting & layman's
explanatlon of the model and the most significant cperstional resulis

in the beginning. In this case however I found that the lay explanation
required considerably more familiarity with the literature on growth
models, linear programming, and optimization than can reascnably be
expected of most readers. This is particularly true of the discussion

of shadow prices and the fcrm of the maximand. The discomnted veiue of
the utility of consumption is a particulariy difficult concept to apply
opera‘"onally, especilally when the estimate of the consumption function

is at best approximate. It also leads to confusion eboeuvt the value of the
shadow price, which is usually expressed in terms of world prices or
foreign exchange. If the results are to have any real applicability to
the Ivory Coast, rather than just being illustrative, iley need to he more
fully explalned and interpreted for the reader. )

3 The technical pregentation of the model was also unsatisfactory,
and included some unnecessary derivations of thecrems which should be
familiar to the reader who would venture into this section at all, I

found confusing the method of fully develcping each part of the model

before proceeding to the next. In each case a simplified version was
presented and then allusion made to expansion 1e the full-blown version

of that sectien. Some illustrative resulis were presented, but it was

rarely clear whether these results vere for the special case and depended

on restrictive agsumptions or for the general model, nor was it always

clesr what changes in assumptions and structure were regured to go from the
simplified casge 1o the gerneral one. T often had the irpression that the
values of critical va rJu“}aﬁ were specified rauhﬂr sriditrarily when they
should have been either carefully eut¢maned from raw data or bﬂﬂf!dbﬁd by
the model itgelf. It wasz often not clesr whe{har Lhis wag Ju t for the
example or bullt into the wmodel. The last {ew chapters seern to skirt
entirely = amia~]ra nwo'>rLL‘101 nf the fvll ﬂirl in iator i oM partial
results, in whi tm,." prohald g he bpeginning
anyway. I have :fplf e that some the model were not completely
and the corl sntotion, I would not feel

worked ouif. De
resulis o¥ iness of this methodol
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Mr. G. Winterbottom - October 9, 1975

k. The most original and interesting feature of this work is the
development and application of multi-level programming to country planning,

but it is very hard to grasp either the methodology or operational value of
this feature from the book as it is currently written. I think a better
approach to the presentation would be to carefully explain the consiruction
and development of the whole general model in terms of highly aggregated sectlor
model with four or five rows and columns each, rather than the hundreds of rows
and columns in the current presentation. Once all of these aggregated models
have been introduced and thelr interrelations developed, then the extension

to many rows and colwms in each is straightforward. Some initial experiments
could also be carried out with the aggregated models to demonstrate the kinds
of interactions which are possible, the model's sensitivity to certain
parameters, and the limitations of such extreme aggregations, which of course
are the primary justification for extensive disaggregation.

5 In terms of the bookis contribution to methodology, I think the
reader deserves to know how sensitive the model is to disaggregation, whether
the multilevel programming technique is amenable to the mixing of highly
disaggregated and highly aggregated sectoral and central models so that the .
model can be operational without having fully specified models for all
sectors, and to what extent this technique provides additional information
and insights. TFrom an cperaticnal point of view, thé reader deserves to know
whether the data and analytical requirements are feasible in terms of a
planning operation, under what conditions the gains in information and
insight justify the additional burden of data gathering and processing, and
what the limits of the model are in the current state of the art. Many of
these themes are touched upon in the text, but a more organized and coherent
presentations needs to be made for the book to be a valuable contribution

to the literature.
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“"Interdependence in Planning: Multilevel Programming Studies of the Ivory Coast by
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L.M. Goreux with contributions by R. Vaurs and P. Davis.

Other Publications 7/

Names of Consultants/Consulting Firms/Research Institutes

NOTES:- 1/ Month/year first approved by Research Committee

2/ First authorization plus supplementary authorization
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COMPLETION REPFORT : P. 2

III. EVALUATION BY SUPERVISOR

The following aspects of the project must be covered in an evaluation by its
principal supervisor, to be submitted as a part of this Form:

1. Quality of output in terms of its expected pay-off to intended users,
both inside and outside the Bank, and the appropriate form of its
distribution and dissemination.

2. The identification of further research problems that the project
brings out.

3. Consistency of the output with the terms of reference to the consultants
and with the approved work program of the study as a whole.

4. Implementation factors:

= staff input, supervision and execution;
—- nature and extent of collaboration with outside research
institutes, and problems encountered, if any;

= quality of consultants.

_ This is an important study in its subject matter and in the methodology. As
to its subject matter, the main interest of the study lies in relating project evaluation
to overall planning. As to its methodology, the study presents an innovative application
of dynamic optimization to the Ivory Coast. It is likely to spawn further studies using
similar methods.

Considerable interest has been expressed in the study on the part of the Ivorian
‘anning authorities, at whose request several variants of the model have been calculated.
ae results of the model have been used as an input in preparing the long-term plan for the
Ivory Coast.

While the project deserves praise for its output, its organization left much to
be desired. At the beginning, individual researchers worked on it without much super-
vision; one of them who has since left the Bank produced work that could not be used.
This changed as Mr. Goreux was relieved from administrative responsibilities and could
devote himself exclusively to the Ivory Coast study. These problems of management led

the situation where only the first, or research and methodology, phase of the project
was conpleted. The second, or application, phase was not implemented. To this extent
the project cannot be regarded as "completed" as originally planned, in spite of the ex-
cellence of the first stage report.



@‘ Office Memorandum
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TO : Mr. J. Duloy paTe. September 20, 1978
FROM : L. Goreux .f\/

SUBJECT : Tvory Coast Working Papers

As requested by your office, I am sending you the final original
copies of the DRC Working Papers on the Rural Sector Model in the Ivory

Coast for permanent deposit with the World Bank:

1. Rene Vaurs, General Description of the Model System;

2. Henri Quaix and Rene Vaurs, Exports, Food Demand and Population,
in English and French;

3. Rene Vaurs, North Region Model, in French;

4/5. L. Guinard, Techniques for the South Region Model and Rene
Vaurs, South Region Model, in English and French; and,

6. Jacques Loup, Livestock Model, in English and French.

These papers are those referred to in the penultimate reference of

the bibliography of the book, page 407.



Mr. A. Churchill, TRU October 2, 1975
B. B. King, VPD Signed B. B. King

Little-Mirrlees, etc.

This is a follow-up to my note of September 30
on Anand's Working Paper No. 213. By an odd coincidence,
I came across an exposition of what is evidently the origin
of Anand's statements in Louis Goreux's draft book on the
Ivory Coast model (670-04). He has a sophisticated proof
of a relationship which emerges, when maximizing a parti-
cular objective function, namely: discounted per capita
consumption over infinite time. He also has an "intuitive"
proof, which I attach in my own version without, I hope,
doing violence to the original.

The first point is that the elasticity referred
to is the elasticity of marginal utility (not utility)
with respect to consumption (per caput in this version).
I suppose that very careful reading (or prior knowledge)
would have revealed this; but it is negative and he doesn't
say so.

Secondly, CGoreux states that econometric studies
show that this elasticity ranges between -2 and -5 for
developing countries. 8o why is 2(sic) "rather high"?

Thirdly, the full version of the relationship
is as follows:

eg + r-n=-41i=20
Where the elasticity referred to (negative)
growth rate of consumption
marginal productivity of capital

population growth rate
pure rate of discount

F-B3HQ O
muwuuu

Anand puts the "consumption rate of interest™
equal to ~eg. If that is so, it should equal (r - n - i).
I suppose that with a different definition of utility
(i.e. not per caput), you would leave the "n" out, leaving
(r - i}, But then he says "neglecting pure time preference",
which seems somehow to ignore "i". That leaves the marginal
productivity of capital "r". 1Is this what he is talking
about?



Mr. A. Churchill - g October 2, 1975

My purpose is not really to enter igto a debate,
for which I am not that well equipped. It is to suggest
that laconic statements about relatively obscure economic
theory aren't good enough in a working paper. If it is
meant to illuminate a critical element in project appraisal
to others, at least an appendix would help. Isn't that
what communication is all about?

cc: Mr. Ray

BBKing:gm




Growth, Discount and Productivity Rates

Symbols
Let Cy = ~Consumption
Ct = Consumption per caput
U(c) = Utility of consumption per caput
u = gg = Marginal utility of consumption per caput
e = the elasticity du . ¢
de u
9t = rate of growth of consumption per caput (c)
n, - = rate of growth of population
ry = marqinal productivity of capital
P = pure rate of time discount

Objective and procedure

The objective is to obtain an equilibrium relationship
between certain of the above elements, which would satisfy the
following condition: that, at the margin, the utility of an
increase in consumption per caput at one time, as a consequence
of a shift in investmenf, is equal (when aﬁpropriately di;counfed)
to the utility of the corresponding decrease in consumption at an
earlier time.

We assume that an increment of investment dI is shifted
forward (i.e. earlier) from time (t + dt) to time t. If investment
is assumed to be permanent (i.e. does not depreciate) and has con-
stant returns over time, then:

Decrease in conspmption at time t = dIr
Increase in consumption at time t + dt = | dr(l + rdt)

On the assumption made about investment, there are no other changes

in consumption. In the following proof, subscripts are omitted



e

except where required for clarity.

Proof
IncremenE in per caput consumption at time (t + dt)
will be: |
dr(l + rdt) = dI [1 + (r - n) dt] | (1)
(1 + ndt)

Incremental change in utility, because of these changes in

consumption per caput will be expressed by:

g = B @g
dc
- = udc . (2)

At time t incremental change in utility will thus be:
du = - udI ] (3)

At time (t + dt) it will equal:

Uie + dt) dr. [1 + (r - n) dt] (4)
Now Ui + at) = U (C¢ 4 gg)
= 1 (ct) + g% dcyg

' du .
= u (c + == cgdt
| (cy) 3o g
du c

= (1_+ = T gdt) (5)

Noting that the (negative) elasticity g% .

£1a
I
1]

u(t 4 as = uf(l + egdt)

Hence incremental change in utility at time t + dt will from
(4) equal:
u(l + egdt) dI [1 + (r - n) dt]

= udl [1 +'(eg + r = n) dt] (6)



@ .

We now equate the loss in utility in (3) with the gain in utility

in (6) by applying the discount factor i. Cancelling out udI in

each case: e
l1=1+ (egq +r - n) dt
1 + idt
=1+ (eg+r - n - i) dt

Hence eg+r-n-1i=0 (7)

This is the required relationship.

October 2, 1975
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Mr. J. Duloy, DRCDR September 19, 1975

Orville F. Grimes, Jr., VPD

Completion Report for "Study in Multi-Level
Programming: Ivory Coast’ (670-

As discussed, we would appreciate receiving
the attached completion report for the above project
by Friday, October 10, 1975. Thank you.

Attachment

Miss Gary
cc: Mrs. Hazzah

OFGrimes:gm 657




Those listed below September 9, 1975
Orville F. Grimes, Jr., VPD

Evaluation of Research Project

As discussed with Mr. Francis Colaco, a meeting
will be held on Tuesday, September 30 at 3:00 p.m. in
Room E723 on the evaluation of "Study in Multi-Level
Programming: Ivory Coast" (Research Project No. 670-04).
The meeting will be chaired by Mr. Karaosmanoglu.

2. Atta d are some of the documents relevant for
evaluation. include (a) the research proposal

(April 28, %g}!?f and (b) a summary of a technical seminar
(February 27, 1973). The research output and other informa-
tion on the evaluation process will be supplied by Mr. Colaco.

Attachments

Distribution:

Messrs. Karaosmanoglu, EMENA (w/o att.)
Colaco, EMENA
Gupta, Econ. Analysis & Projections
Vaurs, CPII, West Africa

cc: Messrs. Duloy
Goreux
de Azcarate/Payson/den Tuinder
B. B. King
Mrs. Hazzah

OFGrimes:gm ﬁgf
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.xegion dn the forest zone, industrial development and dwport suhstitution, "Ivoriza-
tion of skilled labor, ctc.). See attachment. ' . ) .
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L L. " . Ly B " . : . . . i % i -
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PART IV BUDGET ) i
1. Budget'Unit *to be charged: Department # 650/99 Division 2
. . ryi2 . FY73 I - TR &L
Item And $ Amt o B Anmt At S
Ze. 3:2ff (manmonths) b [' \\\\' T i\\\\
a. Proicssional P32 20 | - | 24
b. 8Special Services - G i}’ L///
Total ' 1 2 a i
. . |
3. Coasulioats (mannonthe §.8) ' 10,000 ' i :
d. Senicr Ressarcapr f3$2:>00/mo* : T g _ i .—~
b. :csearcher € $1400/mo® i -
. Res. & Cleric. Asst. < | 92,000 | —=—<_| ——
3 Total : 34,300 1 19.020 | i
4. Travel (mantrips & §5) 1/ 1 3,000 12,000
|
5. Data Processing 2/ E
S InhouQe | :
b. External L/’// 5 ‘ \\\\\ 25,000 | 1
Total » | | 26.000 : 23,000 :

Use this cost estimate when aci ual costs are not known.

l/ Use Annex I to dev g*on travel cost estimates. Figure staff and consultants together.
All fravel is Chdbguﬂ to Department's Travel Budget. : &
g/' Use Annex II to devc’op data proce551nc cost estimates in collgboratlcn with the Co"“L‘in
+ Aetivities Department. i ; S
Staff FY 1973
: Condes .10 man-months .
Davis . 10 man-months . .
Vauxrs 6 man-months .
" 4 man-months ¢, e

man-months

L%

g



COST DSTIMATES
- ffnher ofF — .
' Pravellers _ - From To Travel® | Dags AR _ . Trip
Costa | Fipld Expensaes®] Costs
ik ’ Jochi 1l i oA [ -
eardis v I\-aahll:lgt\OH Abidjan 5,500 9Q : 4 W 1314 & "
" L]
72 L C.
Fotal man-- , -
trips: 10,000
- fexip a. Washington | Taris Y : >
73 w =B c " ' Rone 1,500 10- 4,500 |-
- C. Abidjan ;8

TREVEL

Fctal nan-
trips: 2.5

irip a.
ax b-

"Te __°
Fotal man- s g
! ::?-ib;,j;-l' ’ 1512,070

- *Refer to P2 Table of Standard Travel Pricing.

-
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{(to be f£illed in aiter cons ltations with the Computing
Actvities Luprfhmbnt)

“"¥E - . Eg = T i

Iten ) ‘ Ant Cost At Cost At Cost

ST sl .
Tnhounse
e e - -
staff (by type) a. - .
. :
Cc. .
yeypunch & Verification 1,000
1n—~house Conputer Time y
pepmotze Batch Conputer Time -1 24,000 ;
e Shaxing Ceomoutar M a i - . ! »
e ToTal s el s W |
T TR . g .
—— e ’
seabractual Service ~ Staff
Contrastuwa) Seyvice = Conveutar ’
Totnd '_"":'-_:._l::'",‘"" - _____ = ]
FY TOTALS : : e ! S/
3 ) \‘ ) i/ _
hpplication ID BRI ' C.A. Dept. Concurrences
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Y STUDY ON MULTILEVEL PROGRAMIING:
APPLICATION 10 [VORY COAST

K o .-
Ve ' 2

L]

This is a study of the interrelations among thé projecg; the
sector and the economy as a whole. The economy 1is deéomposed in three to
‘four different levels,; as shown in the diagram below. The Northern model
was completed in FY 1971. The Southern and urban modeis will be completed in
FY 1972. The aggrepgated rural model, the central model and the entire
monograph are to be completed in FY 1973.

Deromposition of the Model Svstem

; . FY 1973
Central .
2 e e TR T
el e
Ruralr /,’/ﬁ Urbaﬂj
e, GEEk oA Eee oo pC
—_—— — — -
[ N 1 o | 1
North % South -~ § Education Other ]
| . |
i % '
!Bouake l I Korhogo N Southwest
€ N ___”_—__]
Compl:ted FY 1971 \‘\ . ¢*Completed FY 1972
k.

1. Present State

1.1 Completed in I'v 1971

The Northe=:n model [l] analyzes the problem of agricultural develop-
ment in the Savannah zone, divided between the Korﬁogo area (with one single
rainy season) and the Bogake area (with two rainy‘seasénss. It includes
demand curves for the northern products and supply curves for labor (reflect-

ing the labo:y reservation price and the cost of migratioms). It percits to
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study comparative advantages among traditional, improved and modern
% technologies. These advantages are measured in relation to the contribu-

tion of the North to national welfare and to regional income distribution.

1.2 Completed in FY 1972

The Southwest model[QJ analyzes in a dynamic framéwork the
pfoblems of colonization in the Forest area. The main choice variables are:
(a) The time-path of the investment mix aﬁong five tree crops (coffee,
cacoa, ccconut, palm oil and rubber) grown either in "blocs industriels" or
in "plantations villégoises". (b) The time~patb of the exploitation of

.« P

non-regproducible forest resources and of the establishment of the assceiatad
inf;ast;ucture. (c) Producing or importing food crops.

The Southwest model allows a comparison ‘between the project-by-
projcct approaéh (several Bank projects in the area are under consideration)
and a 1e3zional approach specifying the constraints common to several projects.
The main ceomen constraints are: (a) 1labor availability for.unskilled
Ivorian migrants, for unskilled non-Ivorian Africans and for skilled labor;
(b) infrastructure (road, housing, clearing and planting); (c) Goverrment
budget and administrative supervision. ’

The construction of the Scuthwest model coincides with.the elasbora-
tion of a “3chema Directeur" which is to define a long-term development
policy for the Southwest region. The bilateral French and German aid agencies
are particularly interested in this aspect of the study. One of the experts

(Thenevin) participating in the formulaticn of the "Schema Directeur" has been
F g

working on the mcdel in Washington. . =
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The §gg£ﬁg£i model [3] covers the entire forest.zone of the
Ivory Coast and, therefore, includés the Southwést. It is broader in_scpﬁe
(geographical area and variety of products) than the Southwcstdmodel. )
But, it is more agg%egated. The South provides a sﬁrplus of foreign
exchange and public savings to the urban séctor. .
The eduéééi&& model [4] provides the links between the labor
requirements in the economy as a whole broken down into seven skills and
the supply of these skills through training and/or importation. The
educaéion model reflects the system of'post-primary; yocatio&al and formal
tréining of the Ivory Coast which_is patterned on the French system. Thiece
altdrgaffve education "transition matrices" represent the technology of tre
secter (s@at is, promotion, rcpeating:-dropping out rate; etc.) as it is
supposed to be after planned refoims assuming moderate success on the one
hand anc¢ unqualified success on the other,* Alternative solutions are
obtained with different objective funections and "Ivorization" conétraints.

The urban model (without education) consists of 55 sectors,
The choice to produce or to import is available in 30 and export possibilities
exist fer 20. Technical alternatives in domestic production have no: been
ddentiffed, except in the case of pulp, where the cutput of a pulp factory
could repiace imports. Identification of similar projects could bring
additional flexiﬂility. The molel can be used to explore broadly the issue

of comparative advantage by sector and the impact of alternative commercial

policies by varying Parametrically the structure of tariffs and other taxes.

*The cost eclements reflected as coefilcients in the techrnology matrices
are not invariant in the historical and reform cases. :
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As the urban sector is the major employer of skilled 1abof, the

previous two sub-models have been combined into a singlé urban cum education

model ; enlarged urban model can be used to study a large class of.
develbpmeét policy problems, in particular that of “Ivorization". As in the
case of therrural-model, unskilled labor is treated as an urban resource
util;zable at the cost of a reservation price.-

2. Completion of the Study (February 1973) : . Qe

-

“ During his v151t to the Ivory Coast (May 22 - June 30, 1972).
R. Yaurs, together’ W1th Mr. Guinard (FAO/IBRD- group) ‘will review the pro-
visional results of the Southwest and South models. He will check the data
base z11 the policy constraints. He will also present the provisional
results of the urban and education models.

Buring the summer, the lnterdepende}ce between the Northern and

Southern rural models will be studied by constructing a single aggregated
rural modzi. It is intended to study the interdependence between the rurél
aad th2 uiban models in two‘ways. .First, an. approximate solution could be
obtainec¢ by iteratious between the central model on the.one hand and the
rural and urban models on the ocher. Second, the rural and the urban models

could be aggregated and solved simul tanecusly.
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A number of policy experiments will be conducted on individual

components of the models (Southwest, education, ete.). Others will be T R

'
0

conducted on the aggregated models. Regarding the problem of "Ivorization",
it dis in;ended to use alternatively the concepté of ﬁational, West African*
and domestic welfare. ' i

After completing the main policy experiments, some number of the
research team will reviewltha results in the Ivory Coasf? probably in

November 1972. The next thiee months wili be devoted to the completion of

- . r

the monograph.

-

3. Follbw-up

3.1 Applicarions din the Ivory Ccast

The Southwest model is expected to be used for the "Schema Direcfeur
de 1'ARSO" (Master Plan). The model system could also help in the formulation
of the next Five-Year Plan (1975-1980). 7o accomplish this, the system may
have té be expanded in the f%nancial and fiscal area. This wouié require
visits of soﬁe members of the DRC team.

3.2 Meihodoiogy

The system will be used to cnnduct'éxperiments regarding shadow
prices, capital~labor substitution and labor training. A. Cocndos will
present a paper on the education model in May 1973 to an international
conference on systemn analysis in Algiers. Seminars may_be organized also

in Abidjan, Dakar and Paris.

¥ With the West African concept, when the discounted flow of consumption
is maximized, non-Airicans are treated as intermediate inputs, They are
charged a foreign exchiange cost for remittances abroad and non-comgetitive
imports of consumption poods as well as a domestic cost for their ccnsump-
tion of Ivorian goods and services. For non~Ivorian Afriecans, only the
remjittances apread ere treated as cCsTs,
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Docuiments

[1} "An Agricultural Programming Model from the Ivory CoastrProgramming
- Study", Economic Staff Working Paper No. 125, March 1972, ‘

In addition, a series of technical papers (in French) are
available.

[2] "Ivory Coesst Southwest Model", March 1972. ¥
[3] "Description of the South Model for the Ivory Coast", February 1972,

Annexes (in French and in English):

1. Identification of rows and columns (13 p)
2. Complete set of equations (16 p)
3. Characteristics for export commcdiiies (15 pJ 5
4. Consumption pattern ~ud food techniques(19 p)
“ ., 5. Labor submatrix { 65 p)
i 6. Tables for the report genzrator (30 p)
7

Input-output coefficienis by techniques(30 p)
rhl "Urban cum FEducation Model", May 1972,

"Anrvexes: Educatidn Model, March 1972.

'[SJ Multilevel Planning Procedures, November 1971.



(670-04) Multi-Level Planning : Ivory Coast

This is the second of two World Bank studies which

develop multi-level planning methods for use in country development

programs. The results of the first study (see Ref. 670-16, page )

were published as Multi-Level Planning: Case Studies in Mexico,

Louis M. Goreux and Alan S. Manne (eds.) (Amsterdam and London:
North Holland Publishing Company, 1973). This second study,
focusing on the Ivory Coast, utilizes a set of dynamic programs to
analyze policy options for the economy, incorporating linkages

between projects, regions, sectors and the total economy.

Several dynamic linear programs have been constructed,
for use separately and as components of a unified central
program for the Ivory Coast. The component models are:

1. A northern model, centering on the problems of agricultural
development in the Savannah zone;

2. A southwestern model, concerned with the problems of
colonization in the forest area;

3. A southern model for the entire forest 2zone of the
country;

4. An education model, which links labor requirements to
labor supply by skill categories; and

5. An urban model, consisting of 55 sectors.

The central model is a simplified combination of these
separate models and includes additional public-sector relationships.

It tests the sensitivity of the key economic variables to various
development paths involving different types of foreign trade policies,

different configurations of regional distribution of income and
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employment, and differential growth rates of overall employment.
It can be solved for optimal combinations of policies subject

different saving and foreign lending constraints.

The study has been conducted in close cooperation with
the Government of the Ivory Coast, which has been of great assistance
by providing data and by initiating further applications of the sub-
models. The French agency, Fonds d'Aide et de Cooperation (FAC), and
FAO have also expressed interest in extending the analysis and in

some cases applying it to other countries.

Responsibility: Development Research Center - Louis M. Goreux of

the International Monetary Fund in collaboration with consultants
and assisted by the Food and Agriculture Organization (FAO) in

data collection.

t

Completion date: Final report being prepared.

Reports: Condos, A., Goreux, L. M., and Vaurs, R., Agricultural

Model from the Ivory Coast Programming Study. Bank Staff Working

Paper No. 125. March 1972. (Catalog No. I/4.

Reference No: 670-04
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FROM:

SUBJECT:

INTERNATIONAL DEVELQE T | INTERNATIONAL BANK FOR CNTERNATIONAL £ INSRRE st -{}%%;5
A5SGCIATION RECORSTRUCTION ANG DEVELOPMENT CORPORATION
o ;/O“""t(fe
\_/
OFHCE MEMORANDUM los 2t
Mr. Louis M. Goreux DATE: July 23, 1975.

- — Y
Bela Balassal \,

Ivory Coast Study

1. T find Chapter 1 very much improved in its present form. The
statement of the problem, the description of the model, and the discus~
sion of the relationship between policy objectives and shadow prices are
equally clear. I also welcome the more detailed discussion of the rela-
tionship hatween sectoral models and the central model. TFinally, the
newly-added Chapter 2 provides a useful guide to the volume,

Za \AP' I have no comments to make on Chapters 10 and 11. In turn, in
Chapter 12, the description of the treatment of import substitution is
indead difficult. The reader would be helped by more detailed sconomic
interpretation of alternative formulations along the lines of our dis-~
cussions a few months ago. As your modification of the methol employed
by Bruno is opne of the principal contributions of the study, especial
importance attaches to providing a clear statement of the matter.

3 Avoiding upper bounds of import substitution activities through'
the introduction of alternative technologies to satisfy various types of|
final demands represents a definite improvement over Bruno. At the same.
time, retainiag the assumpticn of an upper bound for exports is difficult
to defend 1n a countr? guch as the Ivory Coast which enjoys free access to
the huge EEC market.= While making such an assumption may have been nec~
essary for calculational reasons, its implications for the results would
need to be discussed.

4, In Chapter 13, it should be noted that the equality of import g
prices and domestilc prices will hold only for identical commeodities while
manufactured geods are characterized by quality differences, brand pre-

ferences, etc. In turn, the statement, "Since domestic prices are all

taken as unity in the base year, the price structure of the dual solution

is identical to that of the base year in that particular case” (p. 10)

needs supplementing by on indication of huw world prices differ between

the two solutions. 1In other words, the question of the validation of the

model would need to be dealt with.

B. I find the discussion of effective protection and domestic resource
cost very clear aithough ry familiarity with the subject matter may bias my
judgment somewhat. At the same time, the unwary reader would have to be
told early in the chapter what the abbreviations L.H.S. and R.H.S. stand for.
Finally, a question of fact: both banana and pineapple exports to France axe
subject to quota and marginal revenue falls sharply once the quota is filled.

On this point, see my "The Ivory Coast Study on Incentives and Compa-
rative Advautaga' P cl"mindry Conclusions and ”ollLy Recommendations,"
to be uLJtribut »d later this week.
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(518 I have two comments to make as regards the derivation of the free
trade exchange rate. First, if you use effective rates in the formula,
the supply elasticities should refer to the supply of value added rather
than the supply of output. Second, the volume of non-competing imports
will be sensitive to the exchange rate if higher prices of these imports,
or of goods embodying them as inputs, reduce consumption. A final point:
it would be useful to provide the formula for the shadow exchange rate
under the assumption of optimal export taxes.

- I also liked Chapter 14 on "Labor Employment'. At the same time,
it would be desirable to indicate the social profitability of employing
Africen migrants in the way this has been done with expatriates. Our DRC
calculations indicate the existence of a considerable gain in the rural
secgqr”where production is socially profitable.

8. The implications of the results for seasonal unemployment would
also require further discussion. In turn, formulas (14.13) and (14.12)
seem to be in error as the two terms in their numerator are the same

with an inversion of the sign, giving zero as a result. Incidentally,

I presume that urban wages refer to an average, taking into account wages
paid in the informal sector. The problem remains, however, that for the
new migrant, the probability of getting a job in the formal sector is less
than for those who have been in the city for some time, not to mention
those already employed in the formal sector.

cc: Messrs. Chenery
King, B.B.J/
Waelbroeck
Westphal
Pursell
DRC Senior Staff



T

FROM:

SUBJECT:

INTERNATICNAL DEVELOPMENT INTERNATIONAL BAHK FOR i INTERNATIONAL FINANCE
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORFORATION

OHICE MEMORANDUM 204

M. Louis Goreux . DATE: April 1, 1975

I
Bela Balasua\\~\,\ o

.__“ /7' S %
Chapters 8 and S of Ivory Coast Study

Chapters 8 and 9 are worthy additions to the earlier chapters.
My only comments relate to points of interpretation.

Chapter 8 provides a lucid derivation of relationships pertain-
ing to the optimization of the consumption path., T would find it desir-
able, however, to include in the chapter a short discussion of parameter
values used in making estimates for the Ivory Coast., While some of these
are discussed elsewhere, the reader would benefit if they were considered
together in this chapter.

In particular, the meaning of the interperiod elasticity of substi-
tution in consumption and of the pure rate of time preference would need to
be elucidated, and the relevance of Lluch's estimates of the substitution
elasticity to the Ivory Coast discussed. Some comments are also due on the
choice of values for the marginal productivity of capital.

Chapter 9 would gain from the inclusion of some of the numerical
results of the formulas to the Ivory Coast. This relates to both changes
in the structure of consumption of the average Ivorian and shifts among
gLoups,

cc. Messreg. Chenery
King, BB
Rao «~
Waelbroeck
Westphal
Pursell
DRC Senior Staff



Mr. J. Duloy, Director, DRC January 16, 1975
Mona A. Hazzah, VPD

Research Project Status Reports, Second Quarter FY75

I would appreciate it if you could have the attached
Quarterly Status Report Forms completed and sent to my
office (F1233) not later than Thursday, January 30.
The information provided in the forms should be
current as of December 31, 1974. Listed below are the
project numbers, and the name of the responsible

staff member, for which Quarterly Status Reports are
required.

I am attaching copy(ies) of the December External Research
Computer Printout where necessary.

RPO Numbher Responsible Staff Member

203 C. Lluch
204~ B. Balassa
206 M. Ahluwalia
207 B. Balassa
209 M. Ahluwalia
210 B. Balassa
216 R. Norton
223 A. Stoutjesdijk
224 A. Stoutjesdijk
269 R. Norton
273 , B. Balassa
283 ] M. Ahluwalia

- 284 M. Ahluwalia
285 C. Chiswick
286 J. Duloy/N. Carter/R. Norton
287 B. Balassa
294 M. Ahluwalia
308 M. Ahliuwalia
3209 . A. EStoutijesdijk
317 Y. Hazell

Attachmants

cc w/att.: M. Gary

MHazzah/ls
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INTERNATIONAL DEVELO NT | INTERNATIONAL BANK FOR INTERNATIONAL FINANCE

ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION 124:) Yﬁ;
OFFICE. MEMORANDUM N
TO. Mr. L. M. Goreux DATE: November 27, 1974
FROM: Bela Balassaﬁ[\
o

suBJECT: lvory Coast Stiidy

Your Ivory Coast study represents an important advance in the art of
building multisectoral models. It should add luster to the DRC list of pub-
lications and would be a worthy recipient of the next Lanchester Prize.

Among the chapters distributed so far, Chapter 7 provides an excellent
description of the model. My comments are concentrated on Chapters 1 to 5.
I read these chapters with pleasure but also with frustration. It was a plea-
sure to see your ideas expressed in a clear fashion (the writing is much
superior to that in the Mexico volume at a similar stage of completion). But
it was also frustrating because one learns about results without adequately
knowing the model structure and the assumptions underlying the analysis. My
queries are expressed in the enclosed comments that were written as I pro-
gressed from one chapter to another.

For the professional economist, it would seem useful to read Chapter 7
(and, presumably, other chapters in Part II which have not yvet been distribu-
ted) for fully understanding Chapters 1'to 5 of Part I. But this would de-
feat your purpose which I understand to be to make Part I self-contained and
accessible to a wider audience. This purpose would be served by devoting a
separate chapter to a description of the structure of the model and the Ivorian
economy before you move to the present Chapter 2; clarifying the assumptions
underlying the free market solution and relating this to the policy experiments
of Chapter 5; and reviewing the entire Part I to ensure the logical progression
of the argument. As regards the latter you may like to have as a guinea-pig
someone who is totally unfamiliar with the model; as many other authors, you
seem to assume at times that the reader knows more than what you have told him
in the previous chapters.

The additional work involved in following my suggestions would be mini-
mal compared to the work you have done on the book. I believe that it would
be well worth it.

¢c. Messrs. Chenery
Stern
King, B.B.
Rao
Waelbroeck
Westphal
Pursell
DRC Senior Staff



Comments on Ivory Coast Study

Bela Balassa
Chapter 1

The statement '"The present study served only as a background from which
more imaginative scenarios were drawn by the Ivorians" (p.l) may overstate the
extent to which the Ivorian govermment has made use of the study. I understand
that it was only one of several documents that were used as background material
for the Plan. In turn, the expression "imaginative scenarios" may not be an
apt one. The same comment applies to the subsequent reference to "bold policy
scenarios" (p.3).

I would favor starting with a short statement of what the model is sup-
posed to do. This could then be followed by a comparison with traditional plan—
ning tools. As regards the latter, symmetry would be served by adding to the
paragraph ending on page 2 the statement that "In turn, the traditional five
year plan is prepared independently of project analysis". It should be noted,
however, that Bruno's Review of Economice and Statistics paper does combine the
two.

It should further be pointed out that while project analysis relates to
the allocation of new investments, the model also permits changes in factor pro-
portions for existing facilities. For the sake of symmetry with the discussion
of what the project analyst can do with the model (pp.2-3), ome may state the
choices available to the firm manager. The policy tools employed in the model
should be described next while the repetitive statement on material balances
should be deleted.

In discussing the conception of the model, reference should be made to
differences in the private and the public evaluation of the choice between pre-
sent and future consumption and the distribution of consumption. The statement
on page 4 would seem to imply that private choices determine the outcome. In-
come distributional considerations should also be introduced in regard to the

Pareto optimum (p.6) as these would necessitate lump sum transfers if efficiency



losses are to be avoided. Such transfers are, however, not practicable so
that "soaking the rich" (p.9) will also reduce efficiency. More generally,
the question is if the model "shadow prices" the cost of raising taxes.

The statement "The model operates on the basis of a system of efficiency
prices, called shadow prices" (p.6) also requires further discussion. Private
firms, who dominate in industry as well as in agriculture, act on the basig of
market rather than shadow prices. This seems to be recognized in the statement
that "the appropriate incentives have to be provided" (p.9) to the private sec-
tor. But it is not made clear how it would be ensured that entrepreneurs under-
take the "right" projects and use the "right" factor combinations, when the
shadow and the market prices of primary factors and foreign exchange may differ
to a considerable extent. In particular, while the seclection of projects may
be guided by appropriate incentives, the choice of optimal factor combinations
in implementing projects as well as in existing establishments would require the
use of a complicated tax-subsidy scheme to equate market prices to shadow prices.

In the discussion of the solution of the model, there seems to be a con-
flict between the statements that the model was solved with three different values
of pure time preference (pp.7-8) and that the pure time preference is derived from
the choice among alternative time paths (p.8). Also, the criteria of choice should
be briefly indicated and the relevant footnote clarified. Finally, the compari-
son with the Mexico model could usefully proceed beyond the first two steps (p.l4)
and the choice of a "deterministic'" model for education (p.14) would need to be

clarified (ibid).

Chapter 2

The choice of the educational pattern (p.3) would also need to be clari-
fied as the replacement of university-trained expatriates by Ivorians would not

necessitate the stagnation of new enrollment in high school during the 1975-80



period if upgrading the labor force brings sufficiently high returns through
increases in productivity. Indeed, the share of skilled labor among nationals
in 1990 (13 percent) is still rather low (p.4). This may be explained by a
lack of sufficient flexibility in the model to handle skill-substitution or by
the assumption that "promotion to the highest skill category is gained through
experience and does not require any formal training" (Ch.3, p.1).

Also, it is not clear in this chapter if the replacement of expatriates
is a policy objective per se or whether it is a result derived from the model
itself. The statement about 'the need to replace expatriates by nationals for
increasing the profitability of import-substituting industries" (p.l0) points
to the first interpretation while statements made elséwhere in the chapter sup-
port the second. At the same time, it is doubtful that "heavy borrowings from
abroad" (p.21) can proceed pari passu with the replacement of expatriates as
the two are in part complimentary.

More generally, the policy assumptions made in this chapter would need
to be spelled out. Tt should be stated which policies are considered as given
and thus constrain the solution and which can be manipulated to maximize ag-
gregate growth that is the stated objective (p.1). From a later passage (p.21)
it would seem that the model does not include infant industry tariffs and export
taxes for the purpose of exploiting the Ivory Coast's monopoly position in cer-
tain products. If so, the "free market solution" would refer to free trade and
it will not be optimal unless the Ivory Coast is price taker in all of its export
markets.

Implicit (p.21) and explicit (p.26) export taxes are said to be used, how-
ever, to capture the rent element in exports. This is understandable in the case
of forestry (p.26) although I wonder if the rent element could not be taxed directly.

Also, T question the use of (implicit) export taxes in industrial exports (p.21).



There is justification for such a measure only if foreign demand is less than
infinitely elastic. And, in this case, optimal export taxes would need to be
used. Similar considerations apply to coffee and cocoa where the export price
is a function of the amount exported by the Ivory Coast .

Further questions arise concerning possible differences between market
and shadow prices of labor. If there is excess supply of unskilled rural la-
bor, optimality would require subsidizing labor use. Differences between mar-
ket wages in 1970 and efficiency wages during the period covered by the model
are of further interest. It would be useful therefore if Table 2.2.E included
data for 1970.

The latter comment also applies to Table 2.2.G on total returns to labor
and capital. As regards the share of capital, you state that its increase bet-
ween 1975 and 1985 is explained by the increase in foreign capital inflow (p.23).
One should also consider, however, that the replacement of expatriates will in-
crease the share of labor since foreign exchange expenditures for expatriates
are replaced by (high) salaries paid to domestic nationals.

Finally, it is not clear how the statement that "In the free-market case,
the volume of savings is optimized" (p.28) relates to the objective of maximiz-
ing growth (p.1) and how optimization is achieved. Presumably, raising the
share of investment to 25-30 percent of GNP requires interference with private
choices between present and future consumption, so that the expression "free-
market solution" may not be appropriate. It also requires huge public invest-
ments, a substantial part of which would be physical investment, where the
share of the private sector is shown to be only 30-40 percent. The implications
of this change, including the establishment of state enterprises, would require

discussion.



Chapter 3

This chapter elucidates some of the issues raised in connection with
Chapter 2. Still, T am not convinced about the need for reducing the rate
of growth of high school enrollment to the extent shown in the model. The
question of skill substitution is raised on page 19 but references to inter-
national comparisons with a few developed and African countries do not pro-
vide a satisfactory answer. In particular, data for Korea and Taiwan would
give a very different picture. The projected increase in the ratio of the
wages of skilled to unskilled labor frem 100 in 1975 to 136 in 1985 (Table 3.7)
also points to the need for increasing high school enrollments above the level
indicated in the model.

Further questions arise as regards the replacement of expatriates by
domestic nationals. On page 8, it is noted that '"full Ivorization is reached
by 1990 without imposing any constraint regarding the time at which Ivorization
should be completed". It is further added that replacing expatriates is a
socially profitable activity as "In 1980, the shadow price of the average ex-
patriate is 34 times as high as that of the unskilled urban worker" (p.8). In
fact, this ratio continues to rise during the period under consideration, reach-
ing 37 in 1985 (Table 2.2.E). Now, as the marginal source of supply of profes-
sional labor consists of expatriates (p.8), nationals of equal productivity will
receive the same salary and, with productivity differences falling over time,
the incomes of nationals would increase even faster. Apart from its social con-
sequences referred to on page 29, this result conflicts with the experience of
other countries except Brazil where real wages of unskilled labor were held
down by government action.

The result hinges on the assumption that expatriates provide the marginal

source of supply of professional labor and hence determine its price. This may



indeed be the case as long as expatriates provide a large proportion of profes-
sional labor. However, with their continuous replacement, they will increas-
ingly be confined to the higher echelons and their cost becomes irrelevant to
the lower echelons of professional labor. At the same time, the decline in
wages of profeséional labor would be accelerated if new enrollments in univer--
sity and higher education continued to increase after 1985 rather than stagnat-

ing as assumed in the model.

Chapter 4

The analysis of the domestic resource cost of foreign exchange (DRC) may
be usefully reformulated in terms of a composite unit of domestic resource (p.3).
This would permit relating the DRC measure to the contributions of Bruno and
others. At the same time, note should be taken of the lack of realism of the
assumption .of unchanged relative prices of factors which underlies the applica-
tion of this measure.

The meaning of effective protection should be explained in terms of the
net effects of tariffs on inputs and outputs of a productive activity (p.6).

It should be added that effective protection will be higher than the tariff on
the output only if the latter exceeds the average of input tariffs. Thus, the
statement that the effective tariff "is, on the average, substantially higher"
(p.6) than the nominal tariff does not have universal applicability although
it may apply in the Ivory Coast.

Further questions arise regarding the definition of the shadow price of
foreign exchange. On page 6 this is taken to be equivalent to its market price.
While this will be the case in the absence of tariffs, the shadow and the mar-
ket price of foreign exchange will diverge in the event that tariffs are intro-

duced as these will create a wedge between the demand price and the supply price



of imports. The shadow price of foreign exchange can then be defined in first-
best and second-best terms; since it is to be used for project evaluation in
the framework of the model, I presume that the latter will be appropriate,
Applying the Harberger-Schydlowsky analysis, the shadow price of foreign ex-
change can be shown to exceed the market price. The same result is reached

if a first-best concept is applied.

In analyzing alternative time-paths of consumption and savings (p.11),
consideration would need to be given to changes after 1990 since much of the
fruits of a higher rate of savings will be enjoyed only then. In turn, foreign
capital is properly regarded as a substitute for domestic savings, when account
needs to be taken of its elasticity of supply. If the supply of foreign capital
is infinitely elastic, its cost will be the opportunity cost of capital to the
economy just as the salary of expatriates was the opportunity cost of labor.
Accordingly, investments would be undertaken that earn at least as much as the
rate of interest on foreign capital. At the same time, attention would need to
be given to existing differences in regard to tﬁe suppiy of portfolio and direct
investment. On this, see Garry Pursell's paper on estimating the shadow prices
of capital in the Ivory Coast.

These considerations suggest the need for a modification in the definition
of the shadow price of foreign capital by introducing supply considerations. At
any rate, the discussion of the relationship between the shadow price of foreign
capital, foreign exchange, and savings (p.ll)lshould be clarified. The meaning

of own rates of interest on foreign capital (p.23) would also need clarification.

Chapter 5

References are made in this chapter to disguised urban unemployment

(pp.3,4) and unemployment (p.5) under the free market solution. However, the

magnitude of unemployment is not indicated in Chapters 2 and 3 that provide
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information on labor markets. Nor is it clear what is meant by full employment
and recession years. These issues should be discussed together with possible
differences between market and shadow wages referred to in my comments on Chap-
ter 2. Related guestions are the appropriate choice of the welfare function in
evaluating immigration from the neighbouring countries.

The understanding of the North experiment (p.6) would be enhanced if
the relative importance of this region in the Ivorian economy were indicated.
Note further how the minimum production targets were arrived at and whether in-
creased employment in the North means less out-migration, more inward-migration
or less unemployment. The interpretation of the results will differ to a com-
siderable extent in these cases.

Uniformity of treatment would be ensured if the various policy scenarios
were related to the "free market experiment'. In the present version of the
chapter, the point of reference is existing tariff levels in Table 5.7.A, free
trade in Annmex Table V.1, and Scenario 2 presumably reflecting an in-between
gituation in Table 5.10.B. Also, the policy assumptions ﬁnderlying the free
market experiment should be clarified.

The effects of removing protection on employment appear beneficial in
both the rural and the urban sector. As it is customarily assumed that elimi-
nating tariffs would reduce rather than increase urban employment, the results
would require further discussion. In this connection, it would be helpful to
indicate changes in productivity and employment in particular manufacturing

sectors.

Chapter 7

This is an excellent description of the basic structure of the model.

Among the underlying assumptions, my only queries relate to the elasticity of



intratemporal and the intertemporal substitution and to increases in income per
head in urban and in rural areas. The postulated equality of the elasticity of
intratemporal and intertemporal substitution (p.3) will hold only under restric-
tive assumptions which may not be fulfilled in the real world; hence, it would
be desirable to indicate the implications of the nonfulfilment of this condi-
tion. Also, the implications for the results of the assumed equality of per
capita income growth rates for urban and for rural populations in the projection
model (p.11) would need explanation.

As regards the interrelationship between the central model and the sec-
toral models (p.24), the reader would benefit from a more detailed discussion of
the latter. This could be accomplished by inserting a new chapter in Part I as
suggested in the covering memo. The supply price of unskilled lahor (pp.26-28)
would also require further discussion. And, finally, Figure 7.3 may confuse rather
than elucidate '"the overall picture".

Finally, the discussion of conflicting goals among government agencies
is interesting, but clarification is needed on the policy assumptions made and
on the implications of conflicting goals for the solution of the model. Thus,
while references are made to differences in the evaluation of tariff structure
in investment appraisal and in commercial policy, dt is not explained what these
evaluations are. Alternative targets as regards taxes would also need further
explanation. It would seem useful to devote an entire section to these issues

rather than a page or two.



July 11, 1974

Letter No. 223

Mr. Hans Wyss

Chief, World Bank Permanent
Mission in Western Africa

P.0O. Box 1850

Abidjan, Ivory Coast

Dear Hans:

I returned to the Bank about a month ago as Research
Adviser, which means that I have something to do with the
Bank's research program. For that reason, I shall be
coming to the conference organized by OECD in Abidjan on
August 9 and 10. Andy Kamarck is coming too, as you may
know.

I expect to arrive in Abidjan on the evening of the
8th. At present I intend to go on to Nairobi on Sunday
the 11th (about 2:00 p.m.), unless you think there is
virtue in my staying longer. This would be the case if
you thought (a) it was worthwhile talking to anyone in
the Government (assuming they are not caught up in the
S.I.D. meeting the following week) about the two Bank
research projects in the Ivory Coast (204 and 287, see
enclosure), or (b) you or your colleagues have any ideas
on economic research that we would not have time to talk
about otherwise. I believe the next convenient (or not
so inconvenient) connection is on Tuesday.

I would much appreciate it if you could cable your
advice.

Sincerely yours,

Benjamin B. Xing

Research Adviser
Development Policy

Encl.
BBKing:gm



Multi-Level Planning: Case Studies in Ivory Coast

This is one of two case studies whose purpose is to develop and apply
multi-level planning methods to country developmeni programs. The
first to be completed was published as Multi-Level Planning: Case Studies
in Mexico, Louis M. Goreux and Alan S. Manne (eds.) (Amsterdam and
London: North-Holland Publishing Company, 1973) (see RPO 216, page
30). The Ivory Coast study employs a set of dynamic programs to analyze
policy options for the economy, incorporating linkages between projects,
sectors and the total economy, as well as between regions, and between
rural and urban areas.

Several dynamic linear programs have been constructed, for use both
separately and as components of a unified central program for the Ivory
Coast. The component models are:

1. Northern model, covering the problems of agricultural develop-
ment in the Savannah zone.

2. Southwestern model, covering the problems of colonization in
the forest area.

3. Southern maodel, covering the entire forest zone of the country.

4 Education model, linking labor requirements to supply by skill
categories.

5. Urban model, consisting of 55 sectors.

The central model is a simplified combination of these separate
models and includes additional public-sector relationships. The model
can be solved for optimal combinations of policies subject to alternative
saving and foreign lending constraints.

This comprehensive study addresses many of the critical issues of
planning and economic decision making in the Ivory Coast. The in-
dividual models cover such problems as optimal investment planning in
the large forest area in the Southwestern region where individual proj-
ects compete for common resources such as land, labor in peak periods
and infrastructure; the effect of alternative educational policies (formal
versus nonformal training) on the replacement of expatriate profes-
sionals and managers, and on the employment prospects of the newly
educated; the scope for improving technology in the Savannah, and its
relation to farm incomes, rural employment and the government budget.

The central model tests the sensitivity of the key economic variables
to alternative development paths involving different types of foreign
trade policies, different configurations of regional distribution of income
and employment, and differential growth rates of overall employment.

The study has been conducted in close cooperation with the Govern-
ment of the Ivory Coast, which has been of great assistance by providing
data and by initiating further applications of the submodels. The French
agency, Fonds d’Aide et de Coopération (FAC), and the Food and Agri-
culture Organization (FAO) have also expressed interest in extending the
analysis, and in some cases applying it 10 other countries.

Responsibility: Development Research Center— Louis M. Goreux, in col-
laboration with consultants and assistance by FAO in data collection.
(Ref. No. RPO 204)

___-_:-ﬂlll-

Completion date: December 1974.

Reports

Condos, Apostolos, Goreux, Louis M., and Vaurs, R. Agricultural Model
from the Ivory Coast Programming Study. Bank Staff Working Paper No.
125. March 1972. (Catalog No. 1/4)



INTERNAT|ONAL DEVELOPMENT | INTERNATIONAL BANK FOR INTERNATIONAL FINANCE
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION

OFFICE MEMORANDUM &7

To: Mr. D. C. Rao pDATE: May 1l, 1974

FrROM: Anandarup Ray( ;&——

suBJECT: Panel Reports on NE Brazil Regional Studies, and Rural Saving and Investment

1. The panel, consisting of Messrs. Baneth (Chairman), Greene, Krishna
and myself, met on May 10 to discuss these proposals with the sponsors. We
are writing to you separately on "Foodgrain Production in Asia",

NE Brazil

2. The first phase (the survey work plus preliminary theoretical work),
appaars to be progressing well. The necessary institutional cooperation has
been successfully established, contrary to some of the earlier doubts.

o The proposad work program for the second phase is in line with that
anticipated sarlier. The only question is whether all of it (particularly
item D) can be fully accomplished within FY75.

b The panel recammends continuation of this study, as proposed, subject
to a budgetary review which it did not undertake,

)

) % Rural Savings

\

B This proposal should be viewed largely as a research preparation proj-
ect, The panel regards the subject matter to be of high priority, and is
satisfied that the need for the preparatory work exists. It recommends that
the survey part of this proposal be accepted. The proposed field testing of
the questionnaire should be reconsidered later in the context of the full
field survey that may be undertaken. Without the latter, the field testing
will nnt be very useful.

Cleared (in subs%ance) with Mr. Baneth
Cleared with and cc: Messrs, Greens, Krishna
ccs Messrs. Duloy, Gulhati, Clark, Yenal, Acharya and Mrs. Hughes

ARay/3b/mm



TO:!

FROM:

SUBJECT:

INTERNA t | ";"‘:‘I ‘L ) ey ELOPMENT | INTERNATIONAL BANK FO® } INTERNATIONAL FINANCE
ASSDLTATION , RECONSTRUCTION AND DEVILOFMENT CORPOMATION

CiFICE MEMORANDLUM 7777
Mr, Jorge Cauvas, Director, DRC DATE: April 8, 1914

Ty T Raof.b&

Developnent Strategies in Semi-Industrial Countries (RP0O-201)

- and =

Ivory Coast Progremming Models (RPO-204)7

s Although there has been no expenditure from the Research
Budget on these projects in FY74, I understand the work has not

yet been completed. Could you please arrange to include a brief
status report on the above projects in the quarterly submission

that is due by April 15.

2 Please continue to submit Quarterly Status Reports until
you arc able to submit a Completion Report.

cc: Mr. Ernest Stern
Miss Myrna L. Gary
Mrs. Mona Hazzah

DCRao/wg



TO:
FROM:

SUBJECT:

FHTERNATIONAL

INTERNATIONAL BANK FOR I

RECONSTRUCTION AND DEVELOPMENT

MEMORANDUM

DATE: June 7, 1973

DEVELGM

ASSOCTATIDN

OFHCE

listed below

CORFORATICON

/

Jorge Cauas A~
. r—)

Ivory Coast Review Committee Ttij‘”[LFUtﬂ ¢
LV L

Friday, Junc 8, 4:30 p.m. - DRC Conference Room

The Review Committee follows the session of the Technical

Committee held on February 14, 1973 and precedes Mr. Goreux's

visit to Abidjan june 1l through i

The list of documents is: Pages
1.. Policy Experiments ' 15
Annex ’ ' 5
2. Description of the Central Model : 26
Annex: Algebraic Formulation 25
3. Education ) 12
Annex ' 50
4, Reduced Form . 13
Annex: D Matrix 60

The first technical meeting was held on documents (3
(Lethem's report attached); the second was held on document (&)
(Tims, Chairman).

The first document ig attached. The other documents, which
have already been distributed, are available on request.

Please note that the time of the meeting has been changed
from 11:30 to 4:40 p.m., because of Mr. Arthur Tiemann's funeral.

Distribution:

Chenery
Stern
Janser

de Vries
-Tims
Baneth
Balassa
Duloy
Clark
Ahluwalia
Goreux
Vaurs

Messrse.

ILGoreux/msg

INTERNATIONAL FINANCE

v



DRAFT
Ivory Coast

POLICY EXPERIMENTS

*

This paper is divided into two sections. The first one
describes the evolution of the Ivory Coast economy in the context
of a resolutely outward-looking policy. Maximum advantage is taken
from the international exchange of goods, capital and labor. As
shown in table I—A, the economy grows at approximately six-and-a-
half percent a year. The number of foreigners increases in the
seventies, But, due to the vigorous expansion of the educational
system, expatriates are not needed any more in the second part of
the eighties.

The key feature is the importance taken by the new educated
elite. As wages remain high until the mid-eighties, the wage income
accruing to this class rises from 6.5% of the GNP in 1975 to 17% in
1985. This elite, who is the main beneficiary of economic growth,
has to contribute to the expansion of domestic savings. Only in
this way can "1'ivoirisation des cadres" be followed by "1'ivoirisa-

tion des capitaux",

T
4

After having reviewed the basic scenario in the first section,
we move to five other possible scenarios in the second section. As
shown in table II, each time z move is made from one scenario to the
next, policies become less outward-looking and more nationalistic.
Since the changes are cumulative, we end quite far from the free
entry of goods, capital and labor.

Policy changes do not -affect only the relations with the out-



side, they also affect the balance between regions. Thus, in scena-
rios five and six, the government makes a strong effort to develop
agriculture in the north. Due te this effort, by the year 1990,

the number of agricultural workers in the north is more than twice

as large as it would have been otherwise.

L The Basic Scenario

The very high wage structure for high-skill labor today is a
serious handicap for industrialization. Among the professionals em-
ployed in manufacturing, expatriates are still the majority. On the
one hand,.with the expatriation premium, the cost of a French engineer
is af least 50% higher in Abidjan than in Paris. On the other, there
is a growing surplus of unskilled urban workers; many awmong the younger
ones have a primary education training. Under these conditions, it is
not surprising that post-primary education appears, in the model, as

the most profitable import-substitution activity. The optimal solu-

e




Table 1: Outward Looking Policy

1A, Economic Aggregates

Absolute Levels Growth Rates
1970 1975 1980 1985 1990 70-75 75-80 80-85 85-90 70-90
i -= (10% FCFA) =—mmmmmmmmmemee (percent p.a.) ==——————m—————
GNP 367 518 718 993 1315 7.1 6.8 6ed 5.8 6.6
Consumption 233 332 442 623 818 7.3 5.9 7.1 5.6 5
Material investment 78 94 131 188 257 3.8 6.9 75 6.5 6.1
Human investment 12 29 56 56 65 19,3 14,1 - 3ol , 8.8
Total investmentéj | 90 <« 123 187 244 322 6.5 8.7 e Suk 6.6
Private savings 34 46 75 125 213 6.2 10.3 10.8 1.2 9.6
Govt, savings 50 60 90 125 160 3:7 B.5 6.8 5al, 6.0
Net capital inflow 6 16 21 -5 =50 21.7 5.6
Govt, tevensed 115 145 222 317 423 ' 6.2 i 7.4 5.9 6.7
Govt. expenditures 75 110 163 222 298 8.0 8.2 6.4 61 7.1
Commodity exports (FOB) 125 144 213 289 406 2.8 8.1 6.3 7.0 6.1
Commodity imports (CIF) 108 126 192 263 347 3.1 8.8 6.5 Sud .0
Wage bill of foreign
skilled labor 68 77 98 34 o

Yay+ @ =)=+ @ + @

g:-‘fNei: of capital inflow



‘table I-B:

Absolute Levels

Education Statistics

Growth Rates

70 75 80 85 90
(10% persons)
New enrollment in the
flzat yeax of mesondsy 10.7 18.5 20.9 21.3 31.0
Student population:
Technical 3.1 P 15.7 16.6 18.8
Secondary 37.3 68.0 104.7 116.0 145.6
University 1.5 3.4 e 7 6.4 7.4
Imported skilled labor: 17.3 21.0 37.2 14.3 0
Skill 2 Fe o 2.9 -— —
Skill 3 - .6 1 PR —-— -
Skill 4 - T2 - - e
Skiil 5 5.0 5.8 17.8 12.9 -
Skill 6 5.4 Sah 5.6 - L
Skill 7 4.9 Baf 7.8 1.4 —
Skili 8 2.0 222 - - -
—————————————— (10% F.C.F.A.) =———mm—mmmemm
Wage bill of foreign
skilled labor 67.8 77.0 98.4 34.2 -
Human investment in
education 12.0 29.3 56.0 56.4 65.2
Current govt., expendi-
tures on education 12.0 17.4 31:5 31.4 377
Ratio -
Human investment/
Total investment 1%:3 23.8 29.9 23.0 202
. Education expenditures/
Total expenditures 16.0 15.8 19.3 14.0 12.6

70-75 .

----------- -- (percent p.a.)

11.6

19.3
12.8
1.8

3.9

2.6

19.5

75-80

2.5

13.8

12.6

80-85

LR eI o
w = =

-17.4

-19.4

W
O w1 b

-41.2

-50.0

3.0

3.7

00~ 0
PRI
W =

=13.3

-19.0

8.8

5.9



tion is the big educational push, right from the beginning. The
problem with the big push is to check the growth of new enrollments
long before "ivorization" is completed. Otherwise, the market be-
comes floodad with graduates a decade later.

Because the model optimizes the enrollment path simultaneously
throughout the planning horizon, no unwanted graduates are produced.
But, in the absence of constraints on the school population in 1975,
flooding is avoided in 1985 and 1990 by closing the schools in 1980.

Consider the basic solution presented in table I-B. The
student population increases very rapidly between 1970 and 1980, but
very slowly between 1980 and 1985. Nevertheless, schools need not be
closed in 1980, because two conétraints are imposed. Tirst, the
student population cannot decline. Second, there is an upper limit
to the size of the school population in 1975. The effect of removing
the second constraint is illustrated in table I-C. Suppressing this
cons;raint increases new enrollments in secondary schools by 6.6
thousand in 1975 and reduces it by 7.5 thousznd in 1980. As a result,
without constraint, new enrollments are cult by almost half within five
years, from 25.1 thousand in 1975 to 13.4 thousand in 1980. Note that
the cut required not to flood the market in 1985 and 1990 takes place
precisely vhen the number of foreigners is at its peak (wage bill of
94 billion FCFA). Politicall&, this may not be an easy thing to

achieve.

. s s e S



Table I-C: - Effect of removing the constraint on the
size of the student population in 1975.

New enrollment in "sixidme"

(1) Constraint (table I-B)
(2) No constraint
(3) = (2) - (1) = Difference

Number of students in "secondary"

(1) Constraint
(2) No constraint

(3 = {2) ~ (1)

Wage bill of foreign skilled labor

(1) Constraint
(2) DNo constraint

(3) = (@ - (D)

Human investment

(1) Constraint
(2) MNo constraint

L33 = 42) ~ (1)

Endogenous material investment

(1) Constraint
(2) DNo constraint

£3) = {2) = ()

L
D
~J
|L-'1

;

o Lo
- .
o =

83.9

1985 1990
21.3 31.0
24.7 30.2

3.4 = 8

6.2 - 4
34,2 -

Sog =
25.4 -
56.4 65.2
54,9 68.4

1.5 + 3.2
141.2 | 186.6

146.1 187.1



Two other features are worth noting on table I-C. One deals
with the wage bill of foreigners. To reduce the number of foreigners
in 1985, more of them have to be jmported in 1975. Expanding education
in 1975 means that more teachers are needed in that year and more high
school graduates have to be withdrawn from the labor market to attend
university. The other feature deals with the intertemporal trade-off
between human and material investments. Pushing education in 1975
means reducing material investment during that year and increasing
it a decade later.

The strategy selected by the model is to give priority to human
investment. Its share of total investmenté increases from 13.3% in
1970 to 30% in 1980. Thereafter, it declines and reaches 20% in 1990
(see bottom of table I-B). By pushing education at the beginning of
the planning peried, the cost of skilled labor is reduced at the end,
vhen expatriates are replaced by nationals. As a result, the marginal
productivity of capital increases approximately from 15% im 1915 to

187 in 1990, If behavioural patierns remained unchanged, the target

L -

growth rate could be raised substantially. It has been assumed, here,
: *

that the behavioural pattern would change and that the Ivory Coast

pattern would be closer to the post-war pattern of Italy than to that

of Japan.

®
This was expressed by an increase in the subjective rate of discount.



TABLE I-D: DISTRIBUTICN OF NATIONAL LABOR FORCE

Levels (106 persons) Distribution (percent)

1975 - 1980 1985 1990 1975 1980 1985 1990
! Students (post-primary) 78.9 1262 139.0 171.8 6 8 7 7
!
L Skilled labor force: 104.5 126.5 200.5 280.8 (8) (8) (11} (12)
! ~high skills L7.% 19.6 56.8 94.6 1 1 3 4
| -medium skills 97.1 106.9 143 7 186.2 7 7 8 8
i Unskilled labor force: 11038 12344 2 1583.2 1911.7 k86) (84). (82) (81)
i —urban regular indus-
! tries 319,9 418.9 515.9 603.3 25 26 26 26
| -~urban traditional E .
| services 20.9 162:5 222.6 315.4 8 10 12 13
| -rural, South 481.0 595.6  712.6 857.2 37 38 37 36
' -rural, Northl/ g.6 1572 132.1 135.8 16 10 7 6
é Teotal labor force 1287:2 1586.9 1922.7 2364.3 100 100 100 100

1/ Including employment generated through cattle breeding.

e o e



What is £ﬁe impact of this educationally oriented strategy on
the Ivorian population? The right side of table I-D shows the per-
centage distribution of the labor force among seven groups. The
student population (as a fraction of total labor force) goes through
a peak in 1980. Ihe new educated elite starts to have a weight in
1985, Despite the rapid economic growth, the share of the population
enmployed in traditional services increases éteadily. The share of
the total labor force employed in agriculture hardly declines in the
gouth., It dwindles in the north. |

-The two classes gaining from growth are the farmers with
plantations in the south and tbe new educated class In urban areas.
In the basic scenario, the rapid increase in private savings origin-
ates from these two groups. For this reason, the share of government

savings can be reduced from 60% in 1970 to 43% in 1990.
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II. Alternastive scenarios

Let us now consider the five alternative scenarios summarized
in table II. When taken one by one, none of the changes appear terri-
bly important. When they are combined, the picture changes substan-
tially in the eighties.

Compare alternatives I and II. In case 11, less favorable
assumptions are made regarding the scope for import-substitution and
export-promotion. In the seventies, the level of consumption is
hardly affected but the level of investments is reduced. This leads
to a decline of consumption in the eighties. Because there is less
scope for import-substitution, the level pf imports rises in the seven-
ties and the shadow price of foreign exchange increases. At the same
time, the demand for capital and labor is reduced. This induces a
decline iﬁ the shadow price of savings and a rise of disguised unen-
ployment. Foreign exchange is more valuable, saving is less; one’ :

approximately offsets the other. The scarcity value of one additiomal

unit of foreign capital hardly changes.

In case I and II there are tariffs on non-competing imports only.

Let us now move to case IILT by adding tariffs on competing imports. As




Policies

Less scope for import substitution and export promotion
Imposing tariffs on competing imports

Reducing, capital imports in 1975, 80, 85
Not allowing imports of agricultural labor

Increasing employment in the North
Restricting imports of skilled labor

Economic Aggregates

Value of the objective function
Private consumption

Endogenous material investment

Imports (CIF)

Wages of foreign skilled labor

Number of high skilled Ivorians

Unskilled labor employed in
traditional services

Premium (1980)
Foreign exchange

Savings
Foreign capital

Own rate of interest (1975-85)

Foreign exchange
Foreign capital

1975
1980
1985
1950
1975
1980
1985
1990
1975
1980
1985
1990
1975
1980
1985
1975
1980
1985
1890
1975
1980
1985
1990

1l

ALTERNATIVES
I il o ITI Iv v VI
X X X X X
X X X X
X X X
X X X
X X
X
- - - - = = Indices (I=100)= = = = = = = -~ — -+
100 96 94 92 87 83
100 98 97 91 96 95
100 100 98 95 93 89
100 94 93 90 88 85
100 93 91 91 83 83
100 94 103 a1 72 55
100 80 82 92 85 58
100 106 89 86 79 82
100 93 89 88 80 76
100 A1k 111 102 98 90
100 102 88 88 82 73
100 102 82 &0 72 71
100 98 78 82 69 65
100 83 83 78 77 78
100 73 73 69 69 31
100 44 32 82 82 -
100 100 100 100 100 100
100 98 96 92 92 98
100 96 93 86 84 S0
100 93 90 86 82 82
100 116 118 82 90 100
100 123, 142 140 151 232
100 144 170 172 169 175
100 120 163 136 119 123
A X R Percentage Premium - - = = - - =%
26.0 32.6 27.5 275 29.2 32.4
17.1 12.6 22.7 21.8 65.8 74.7
42,4 44.7 49.4 48.4 92.3 104.1
=== == Average rate of return — - — - = = = +
15.1 15.3 15.5 15.6 14.9 13,2
15.4 18,2 14.7 15.1 14.5 11.6
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could have been expected, the growth of commodity imports and exports

is reduced. Between 1970 and 1990, the average growth rate declines

from 6.1% a year to 4.7% a year. Domestic prices of those goods ﬁith

a high content of competing imports rise and their consumption declines
(by 5 to 8% in 1980). By promoting import—substitution, tariffs ease

the balance of payments constraint and induce a decline in the foreign
exchange premium. This could have been expected. A surcharge on imports
reduces the devaluation required to equilibrate the balance of payments.
An unexpected development is the large increase in the

level of urban disguised employment. The factors responsible for it

are sumnarized below:

Cagse III =~ II, 1990 Thousands
Increase in urban disguised employment 130
Increase in imports of Voltaics 100 .

Reduction in labor requirements:
Replacement of textiles and miscellaneous exports
by less labor-intensive import-substitution industries 13

£

4 -

Lower level of economic activity 17

When tariffs are imposed on cowpeting commodity imports, Voltaics
become relatively cheaper to import. 'Forty.peraent of their wage is
remitted abroad without tariffs. Of the reﬁaining sixty percent, little
is spent on competing imports.

The level of disguised urban unemployment has reached an alarming

level in case III. To improve the situation, the obvious solution is
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to prohibit the arrival of new Voltaics. Along this same nationalis-
tic vein, import restrictions are imposed on capital. As shown in
column IV of table II, the employment problem is improved in the years
1975 and 1990 by the prohibition on Voltaics. The

restriction on capital borrowing does not affect the level
of coﬁsumptian in‘l9?5. However, it severely curtails material and
human investments. Due to the slow-down of educational activities in
the seventies, the number of foreigners imported in 1985 is multiplied
two-and-a~half-fold. "L'ivoirisation des capitaux" does not do any
good to "1'ivoirisation des cadres'.

A progress was made in redeeming unemployment in case IV. Can
we do better in case V? The sdlution, this time, is to launch an
agricultural development program in the north. The program provides
an additional 180 thousand jobs in the north by the year 1990. In
that year, disguiéed unenployment in urban areas amounted to 420
thousand in case IV. One could therefore expect urban unemployment
to be 40% lower in case V than in case IV, This does noé occur,, ,
Table II shows that,taking the period as a whole, the situation hérdl§
improved. The program requires large government expenditures, which
reduces government savings. The shadow price of saving triples and
the level of activity sleows down. 1In brief; the objective function
drops by five points.

In view of this distressing result, the development program in

the north was tested under more faverable conditions by returning to



(1)
(2)
(3)
(4)

Table II-B: Development program in the north
applied to the basic case,

14

(1) #+ {21 = {3) + (4) 1975 1980 1985 1990
Employment: =00z 00  e=meee——— Thousand people ——=—=——-
North + 31.4 + 40.3 4 103.5 + 180.4
South ~ 22,0 - 23.0 - 33.0 + 4.0
Importation of Voltaics + 2.0 - 14.3 + 13.8 + 181.2
Reduction of migration
to urban areas + 7.4 4 3l.8 & 56.7 + 3.6
Disguised unemployment
in urban areas + 0,1 - 6.9 - + 56.6
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the basic case. Even so, the program remains expensive. The economy
being healthier absorbs it more easily. The objective function loses

points. . : ; ' '
only 2.5/ But the employment picture does not improve. Consider the
year 1990 in table II-B. Rural employment increases by 184 thousand.

But 181 thousand new Voltaics arrive. (Recall that imports of Voltaics

are free in the basic case). Due to the slow-down of cconomic activity,

urban disguised unemployment ultimately rises by 57 thousand.

After having been side-tracked to case I, let us return to case
V and finish with the last experiment. We go one step further in
nationalism and impose strict bounds on the import of skilled workers
in 1975 and in 1980. After this year, expatriates are prohibited.
Again, consumption in 1975 hardly moves. But investments drop draia-
tically in both years and problems of underutilization of capacity
arise. The average rate of economic return (bottom of table I1) had
remained remarkably stable during the first four experiments. It was
shaken in the fifth experiment. It fell markedly in the sixth. The
model behaves as if the economy could adjust to import reétrictiqns
either on men or on capital. But, when both are restricted at onc;, ’

the economy takes one decade to adjust.
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DRAFT
Ivory Coast

Annex on Shadow Prices

The shadow prices shown on tables I-E and II have been normal-
ized in terms of the consumption bundles selected in the year concerned.
Consequently, for consumption goods, the prices showin in table I-E can
be interpreted as price indices, using as unity the price structure

which prevailed in the base period.

Table I-E

Among the eight groups of consumption goods, prices go up for
housing and for meat*, they go down for traditional food (yams) and
transportation. In the case of capacities, the shadow prices measure
the rental values, inclusive of interest charges and depreciation. For
example, a shadow price of .33 for vehicle capacity means that the
rental value of an automobile is one third of the purchase price.

In the case of saving and foreign exchange, shadow prices are
expressed in terms of their plus value over consumption. Thus, a 17
percent premium on saving in the year 1980 means that one unit of‘
savings in 1980 is 17 percent more valuable than one unit of consump-
tion during the same year 1980 (in terms of their relative contributions
to the value of the objective function). The premium is slightly lower
on government revenues than on savings. This is because, when government

revenues increase, part of the increment is diverted from investment to

financing additional expenditures cf the public administration. The 26

* The meat import price is assumed to rise by 1.5% a year.



1B. Shadow Prices (normalized in terms of aggregate consumption)

1970" 1975 1980 1985 1990

1. Groups of consumption goods

Weighted® average of the 8 groups

Housing

Household durables
Transportation
Clothing

Processed food and beverages

Cereals
Meat
Traditional foodstuffs

2. Capital poods

‘Vehicles
Machines
Construction

3. Capacities

" Vehicles

Machines
Construction

4. Saving and forecign exchange

Saving

Government revenues
Foreign exchange

Grant in foreign exchange

5, Efficiency wages

L0 unskilled rural

L1 unskilled urban

L2 "ouvrier specialisé”
L3 "ouvrier qualifié"
L4 "employé"

L5 "bachelier lettres"
16 "bachelier sciences"
1.7 Professional

L8 Experienced professional

Tvarket wages estimated for 1970.

————————— (Price index 1970 = 1.00) -—-————-==

1.00 ; 1.00 1.00 1.00
1.00 1:35 1.36 1.52
1.00 1.04 1.03 1.01
1.00 76 .76 <73
1.00 .97 97 .89
1.00 1.01 .97 .89
1.00 1.10 1.06 1.01
1.00 1.36 1.39 1.42
1.00 .63 .63 .78
1.00 1.14 1.09 1.00
1.00 1.06 1.05 1.01
1.00 1.04 1.04 1.00

———= yearly rental value --——-—-

.29 .34 .33
W24 .23 +3L
. 245 «245 .28

—————————— plus value above consumption —-———-=

w25 .17 a2l 19
oy «15 .19 .18
.27 .26 w23 .26
+ 2L .42 .43 -45

B millions F.C.F.A. worth of current consumption =----—

.060 L0066 .065 .067 064~

.100 .095 .094 .094 .086
a5 113 .40 .19 .13
.85 1.25 1.29 1.05 -2
.45 .50 52 .19 .09

a2 1453 .73 1.90 1.01

1.5 1.91 2.17 1.90 1.03

3.0 3.81 4.33 4.76 3.16

5.0 6.36 4.33 4.76 3.16

W .
Using for weights the value of each group at curve




percent premium on foreign exchange reflects partly the fact that the
volume of coffee and cocoa exports cannot be expanded indefinitely at
a constant marginal return. The premium on saving and on foreign ex-
change combined gives the premium attached to a unit foreign exchange
inflow which would never have to be repaid. Such an additional unit
would ease simultaneously the saving and the foreign exchange constraints.
In the case of labor, for 1970, the figures are market wage est-
imates. For the other years, they measure marginal labor productivity.
The wage differential between L7 and L8 measures a rent accruing to
experience on account of scarcity. This rent disappears by 1980. The
fall in the shadow price of L4 reflects the surplus of "euployé; sans
qualification". It is more than another oddity of optimizing models.
A preoccupying feature of the present educational system is the number
of pupils going through three or four years of secondary schools and
ending up as "employes sans qualification". Finally, the general wage
decline for high skills at the end of the period reflects the disappear-

ance of expatriates as the marginal source of supply.

Table 11 and II-A

The shadow prices of foreign exchange vary within relatively
narrow margins for the various experiments made. They are consistently
higher for 1975 than for 1980, which is due to the unfavorable agri-
cultural export prospects included in the model for that year.

The shadow prices on savings vary much more widely from zero



GEGE, t
DRG, 3,t
GINV, t
GGNP, t
GINVE, t

GC,t

FRCF, t
F3,t

FEXF, t
DEXF, t

DIMIT, t

TABLE III: Relations between shadow prices
(savings and foreign exchange)

§P,t EG,t EG,t GNP,t TINV,t INVHED,t C,t RGTT,t CF,t| EXF,t AEXUF,t .IMIT,c
1 'jﬁ
-1 +1 =i +1 +1 =%
+1 .0458 +.1077
+1
~F b
-1
a B +1 4 #1077
- -1 |
\__’_\ ;
\\- _1
. |
; .
b=l
\ +1 | .94 + 002t i1

(.908 + .0015t)

Shadow price

=

~-g

-g

" -

+o - .1077%.

-0 = =¥ (1.0458 - a "l
- (.].(]77)(&11L

+g - a

=8

+o+oll - (4)(.1077)2 ]

O
2
-

(.9853 + .0021t) 3
(.9853 + .0021t) %

- 1y
.208 + .0015¢t



 em o e

(in the two cases added in table II-A) to 8. They may not be extremely
meaningful due to their sensitivity to the selection of the saving-
consumption parameter.

The own rate of interest of foreign exchange and foreign capital

is fairly robust to the policy experiments.

Table III

The precise relations among the shadow prices linked with savings
and foreign exchange is shown in table III. The equations of the primal
can be read along the rows and the equations of the dual along the col-
umns., Within the first triangle, the shadow prices of the 9 first rows
can be expressed analytically in relation to a single one taken as o ,
the shadow price of the saving constraint. When the saving constraint
is released, these ten shadow prices are equal to zero. Within the
second triangle, the shadow prices of the four rows can also be expressed
in relation to a single one taken as ? for the balance of payment cons-
traint. The two triangles are linked by a row, the shadow price of

which can be expressed in relation to " and ¢> ‘



TO:

FROM:

SUBJECT:

INTERNATIONAL DEVELOF T | INTERNATIONAL BANK FOR INTERNATIONAL FINANCE
ASSOCIATION RECONSTRUCTION AND DEVELOPMENT CORPORATION
.Q,G%
°
OFFICE MEMORANDUM ' i;%
Mr. Ernest Stern, Senior Adviser VPD DATE: September 20, 1973

/

Jorge Cauas, Director DRC ¢

Ivory Coast

As per our conversation, please find attached copies of

the letters of Messrs. Ouattara and Diawara.
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REPUBLIQUE DE COTE DIVQOIPE
UNION - DISCIPLINE - TRAVAIL

BB I i e S et

MINISTERE DU PLAN

Le Directeur des Etudes de Développement,

DIRECTION DES ETUDES

DE DEVELOPPEMENT M onsieur. GOREUX

Directeur-Adjoint du Centre
.D 9,44 5“ de Recherches
e W~ PLAN/ED/EC Banque Internationale pour
la Reconstruction et le Développement
1818 II Street N, W Washington

D C 204383 U,8.4

Q-

Objet : Coopération entre le Centre de Recherches
de la Banque Mondiale et les services du
Ministére du Plan et participation de Monsieur .
GOREUX aux travaux des groupes de réflexion
prospective en Coéte d'Ivoire,

Monsieur le Directeur-Adjoint du Centre de Recherches,

Le principe d'une coopération entre le Centre de Recherches
et-les services du Ministére du Plan, ainsi que celui de votre partici-
pation aux réunions de travail du mois d'Octobre 1973 ayant été acceptés
par le Président de la Banque Mondiale, je suis heureux de vous infor-
mer du maintien de la date d'ouverture des travaux au ler Octobre et

espére que vous pourrez vous libérer pour cette date,

Comme vous le savez, les travaux des groupes se poursuivront
aux mois de novembre et de décembre, S'il vous est, évidemment, im-
possible d'éire présent pendant toute la durée des réunions, je compte
fermement sur volre participation, et celle du Centre de Recherches,

jusqu'a la fin des travaux de réflexion prospective,

-

T

e e e e ———————————————



En ce qui concerne la participation du Centre de Recherches
aux phases suivantes de la préparation du Plan, votre Président suggére
qu'elle soit examinée dans le cadre d'ensemble du travail économique
de la Banque Mondiale sur la Céte d'Ivoire. Notre Ministre s'en entre-

tiendra sans doute prochainement avec Monsieur CHAUFOURNIER,

A

Afin de compléter l'information nécessaire & votre pariicipation
aux travaux des groupes de réflexion prospective, je vous fais parvenir

sous ce pli le calendrier des réunions,

Vous constaterez qu'il ménage la possibilité d'un nombre
suffisant de séances de travail préparatoire avec les services du
Ministére du Plan, ce qui doit faciliter les échanges au cours des
travaux et 1'adaptation de nos interventions en fonction des préoccu-~
pations qui se feront jour au sein des éroupes, auxquels une liberté

totale sera laissée quant au choix de la démarche a adopter,

A la lumiére des travaux déja reéalisés sur le modéle de
programmation & niveaux multiples et des réflexions effectuées au
Ministére du Plan, il est d'ores et déja possible de présumer des
domaines dans lesquels vous pouvez apporter une collaboration
enrichissante aux groupes chargés des réflexions sur les problémes

économiques, 1'emploi et 1'éducation,

En ce qui concerne les problemes €conomiques, dans une
,optique d'ensemble, je pense que le contenu de la note que vous nous
avez présentée, résumant six options de développement correspondant
-2"1 des degrés d'ouverture sur 1'extérieur différents, peut constituer
une base solide et fournir 1'ossature a une note ou & un exposé sur
les stratégies de développement possibles, La présentation des prin-
cipales hypothéses, contraintes imposées au modéle et des résultats
obtenus, sous forme d'un scénario assorti de quelques variantes me
paralt la formule la plus adaptée pour engager les discussions sur
les prebléemes soulevés au sein des groupes, Vous trouverez ci-joint
une note sur ce sujet indiquant un certain nombre de points qui mériteraien:

d'¢ire développés,



I1 me parait également utile que les groupes Agriculture,

Industrie, Education, Formation, Emploi aient connaissance des problémes

plus spécifiques qui ont pu &re mis en évidence & l'aide des sous-modeéles

rur: 2 et urbains lors de leur fonctionnement autonome: ou articulés

modele central pour l'étude des six options de politique €économique,

Vous trouverez €galement, dans les pages qui suivent, les

points qui ont retenu notre attention dans chacun de ces secteurs.

Veuillez agréer, Monsieur le Directeur -Adjoint du Centre

de Recherches, l'assurance de ma considération distinguée,

M, M'LAN OUATTARA

- Double de la lettre au Président de la Banque Mondiale concernant la
participation de M, GOREUX aux réunions de travail des groupes de
réflexion prospective,

- Calendrier des réunions de travail des groupes de réflexion prospective,

- Notes relatives a la préparation des travaux au sein des groupes @
- développements pour les problémes économiques '
- questions intéressant @ - le secteur agricole
- le secteur indusiriel
- 1'éducation

- informations et statistiques relalives a 1'enseignement,

au

i
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Ivory Coast Project
Proposed Work Schedule

(Fiscal Year 1973)

Item

Urban Model
(Urban and Education revisions and policy experiments)

Rural Model

(South and North revisions, aggregation and.
policy experiments)

Urban-Rural model .
(Urban and Rural links with the Central model
and experiments)

Review Committee Paper

Ivory Coast papers

Ivory Coast mission

Model revisions and clean-up

Monograph - 1st draft

Monograph revisions

Completion date

September 1, 1972

October 15, 1972
November 15, 1972

December 1, 1972

Dec. 15-20, 1972

Jan. 10-Feb. 10, 1973
March 15, 1973

May 1, 1973

June 30, 1973



Mr. J. Cauas, Director, DRC August 20, 1973
Ernest Stern, Senior Adviser, VPD

Ivory Coast Project

1. As we agreed, this project should have at least as
much priority for the Region as for us, so that we should
do no more than match their contribution. Pending Mr.
Chaufournier's return, I suggest we allocate $2700 at
this time and the remainder ($2300) after the Region

has committed their balance. The initial $5400 is

anmple to start on Monday.

2 Since it is difficult at this early date to
properly forecast savings in DPS Departments (and even
more difficult to get anyone to release them), I suggest
that, for the time being, you fund this from Departmental
funds. At the time of the mid-year review (January),

and with revised budget requirements, the DRC will be
given first call on any savings which, I am confident,
will be available. Should this not work out for any
reason, we could, as a last resort, reinstate the Ivory
Coast project for FY1374 research funding.

bec: Messrs. Chenery, Smith
PESmith/EStern:1lm
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TO:

FROM:

SUBJECT:

INTERNATIONAL DEVELOF | § | INTERNAT|ONAL BANK FOR INTERNATIONAL FINANCE

ASSOCIATION RECONSTRUCTION AND DEVELOPMENT | CORPORATION
OFFICE MEMORANDUM vV
Mr. Ernest Stern, Dev. Policy DATE: August 15, 1973

Jorge Cauas, Director DRC /

Ivory Coast

Please find attached a copy of the letter sent my Mr. McNamara
to Mr. Diawara with reference to their request for Bank participation
in the preparation of the 1976/80 Plan.

Mr. Goreux and Mr. A.R. Gue are preparing the draft of the

terms of reference for Mr. Goreux's participation in the working
sessions to be held in Abidjan in October.

cc. Mr. Louis Goreux

7
/
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UNOFFICIAL TRANSL-TION

Dear Mr. Minister:

I wish to thank you for your letter of July 23 and for
your interest in the research work performed by Mr. Goreux' team
on the Ivorian econony.

Ve gladly accept the pr*nainle of a cooperztion bestween
our Resesrch Center and your Ministry in the preparation of the
next Plan. We would, theretore, be plessed to have lr. Goreux
attend the working sessions that you are planning 1o hold in
Abidjzn in Cctober.

ps far as our participstion in the next preparatory rhases

of the Plsn is concernad, I wonld sagpest that it b= exzmined in
the global fran-u:rk of our eccnomic work on th
Chanfouvrni er will ceritainly have

e Ivory Coast. M.
v to discuss this
s o

@i
ot the fnmun i

..... T3 &

-5 e '
Wi L:h J Y alit 44D

Mezting in Nairobi.

R i I L B R et ¥ - -
CELLENTY Hinisuer Aonaon B

Sincerely,

Robert S. McHamara
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ASSOCIATION | RECONSTRUCTION AND DEVELOPYMENT | CORPORAT | ON

OrrICE MEMORANDUM

TO: Mr. Jorge Cauas DATE: Augus: 7, 1973

& :
FROM: Louis Goreux L,” "

SUBJECT: Diawara's Letter

Before answering Diawara's letter, a choice has to be .zde between
two courses of action, which are mutually exclusive. They ar: outlined below:

1. No additional expenses

The DRC documents left in Abidjan can be used by the Ministry of
Planning. Requests for clarification can be answered by mail. As soon
as a complete draft of the manuscript is available, it will b= mailed to
Abidjan for comments.

2. Additional expenses

2.1 Participation in the "groupes de reflexion a .ong terme'.

Prior to a visit in October, a number of revisions are made
in the educational part of the model. These revisions take into
account (i) the comments received from Abidjan; (ii) < 2 findings
of the UNESCO/IBRD mission om education; (iii) the wor.- conducted
by the IERD team on employment.

The total cost is estimated at 10,000 dollars:

Computation 6,000
of which
Revision of the educa-
tional matrix (1,500)
Testing (2,000)
Solutions ' ¢Ls 5000

Renting of discs, reprod-
uction of tapes for Abidjan (1,000)

Programmer 1,000
Visit 3,000
10,000

The computation would be conducted over the period August 15
through September 15. The total staff time involved wculd be

approximately
Goreux 8 weeks
P. Davis 3 weeks

2,2 Technical Assistance in the beginning of 1974 for the
preparation of the 1976/80 Plan.

This could take the form of a 3 to 4 weeks visit tc Abidjan
just after completing the first draft of the manuscrip: and send-
ing it to the reviewers. The cost involved would be:



-

Visit 3,000
Transfer of tapes and

minor computation 2,000
Total 5,000

Summary

On the minus side, the second solution implies a 15,000 sxpend-
iture and a two-months delay in the completion of the manuscrip:. On
the plus side, it strengthens the policy discussion in the book and
the impact of the research project on planning in the Ivory Coast.
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Je vous prie de bien vouloir trouver ci-joint copie d'une lettre

adressée a Monsieur Mac Namara, Président de la Banque Internationale
pour la Reconstruction et le Développement, au sujet de votre venue en
Céte d'Ivoire dans le cadre des travaux Long Terme effectués sous la

responsabiliié du Ministére du Plan,

Je vous joins également un ensemble de documents diffusés a

l'occasion de la réunion des groupes internes de réflexion prospective,

Je vous prie d'agréer, Monsieur, l'expression de ma considératicn

distinguée,
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ROUGH DRAFT
July 5, 1973

Mr. Roger Chaufournier

Louis Goreux

Ivory Coast

As you may recall, I have been in Abidjan from June 12 to 22
to discuss with the Ivorian Administration the results of a long-term
study of the Ivory Coast economy. It went very well with the Ministry
of Finance, the Ministry of Planning, 1'ARSO and the Ministries of
Education and Scientific Research.

I was quite impressed with the organization. Following your
letter to Bedie and my letter to Uzel (Kome's advisor), a meeting
was organizaed for the day of my arrival; a copy of the "econvocation"
is attached. Approximately 35 representatives of the various minis-
tries and services attended. A series of 8 seminars was arranged at
the end of this meeting. The attendance at each seminar was between
10 and 20 and the discussion was good.

L'ARSO, the Firances and the Plan expressed the wish of some
follow-up, called by Uzel (Finance) '"service apres vente'. Diawara
was rather keen on having something start quickly. I took neutral
position and told him that if he wanted something, he should write to
the Bank. I informed the Chief of the IBRD Mission in Abidjan of my
' “discussions and I had a few words about it with Ernle Stern in Israel.
Both suggested that I provide you with some background in case a letter

should reach you.



The proposal of Diawara on June 22 covered a short-term (prior to
October 5, 1973) and a medium-term (prior to June, 1974) aspects. The
first one is linked with the "commissions de reflexion sur le long term".
‘Those are to start mid-September and to end about Christmas with the
presentation of a report to 5 oo (Houfhouet). The second omne
is linked with the preparation of the "esquisse du IIIe Plan" to be
submitted to the political bodies by mid-year 1974.

I shall start with the short-term problem. Diawara's idea is to
involve at an early stage political bodies in the elaboration of the
major objectives of the Plan and in the broad policy choices. The more
technical preparation of the "esquisse du Troisieme Plan" would follow.
The idea appears politically sound.

La CETEF (Florenzano's cabinet) was asked to prepare the basic
documents. Thig created some frictions within the staff of the D.E.D.

I have read in Abidjan some of the CETEF papers and I am supposed
to see Florenzano in Paris. The "document de synthese" is a very well
written paper (90 pages) describing the trends to date and highlighting
the problems emerging. The documents on the "long terme" were not yet
available. There are some doubts on the validity of the approach followed.*

After reading our documents, in particular the one called "Options
de Politique Economique', Diawara decided** that our results should be
Hﬁrésented and discussed at the "Commission de reflexion sur le long terme'.

For information, the typical commission is composed of about fifteen

* Florenzano follows somewhat the lines of the Hudson Institute's
".Yan 2000".

%% Situation on June 22.



influential Ivorians selected among memebers of the Assembly,high-level
civil servants, etc.

It was suggested to proceed in four steps. First, several possible
scenarios corresponding to different solutions of the model will be
described, using diapbsitives for illustration. (slides) Second, the
members would be asked to propose other objectives and other policy
constraints. Third, the model would be rerun in Abidjan after incor-
porating some of the proposals made. Fourth, the implications of these
proposals would be presented and discussed with the Commission. These
four steps could take place between September 20 and October 10.

Between now and September, the program would be the following:

(1) Prior to August 1, some economists in the Plan would study the
IBRD model in more detail and propose changes. (2) One economist of
the Plan would come to Abidjan in August for revising the model.

In the short-term program, it was suggested to concentrate the
efforts on a revision of the educational part for three reasons: (a)
It ;s topical; (b) it sells very well; (c) most members of the "Commi-
ssion a long terme" are also members of the "Commission de Reforme de
1'enseignement" which has to make proposals soon.

If a letter is not received from Abidjan in July, the short-term
aspect described above can be forgotten. If a letter is received and

~~4if IBRD wishes to respond positively, the following financial implica-
tions would ensue: (i) One month programmer (Nguyen) in August (approxi-
mately $1,000); (ii) $5,000 computer funds; (iii) one three-week trip

to Abidjan.



I shall now turn to the long-term aspect. Diawara accepted the
proposal presented to him by the DED. A programmer and an economist
would be recruited to deal with the IBRD models, starting September 15.
_A_provision of 7.million CFA would be made for compuéation. This unit
could take care of thé additional computation required by the ARSO.
However, from the IBRD side, it might require another visit to Abidjan
for the preparation of the IIIe Plan.

I am aware of the need to keep a proper balance between the
various ministries. Bedie was not there; I saw only Kone who reacted
very favourably. Uzel, the advisor of Kone, will not be back in
Abidjan before mid-August. It would therefore be useful to keep
MARTIN (President) informed of any development. I found him quite
useful and he is fully briefed.

Yours sincerely,

Louis Goreux
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SUBJECT: Summary of the Technical Review Seminar of Ivory Coast Project
(February 16, 1973). g D -
1. Attending the day-long seminar, in addition to the members #

of the Project Team, were M. Ahluwalia (Chairman), B. Balassa, C. Blitzer
_ (Rapporteur), J. Cauas, H. Chenery, J. Duloy, A. Manne, and G. Pursell.

Za This summary is meant to highlight the major points which were
discussed. In no way is it meant to be a comprehensive record of what
was said by each participant. :

s *

F

Background and Objectives of Project

"B L. Goreux reviewed ILvory Coast economic development during the
1960's and the planned objectives and basic strategy for the 1970's.
Since 1960, the major stimulus for growth has been increased exports of
primary products, including coffee, cocoa, and especially lumber. Con-
siderable emphasis on import substitution in the manufacturing sectors
is planned for the 1970's. Combined with this is the so-called "Ivoriza-
tion" Policy to replace foreign workers (largely French) with Ivorians
in the urban sectors. In the official plans, 1980 is the target for
fulfillment of this policy. In the rural sectors, the major problem is
the wide gap in income levels between the South, well suited for export
crops and relatively modern in technology, and the North, a more arid
region characterized by traditional subsistance agriculture.

4. The Ivory Coast Project has been conceived te shed additional
light on the official Plan and strategy regarding feasibility, efficiency,
costs of particular projects, etc. The rural models are aimed at Investi-
gating optimal cropping patterns under different policy and cost assump-
tions. The urban and educational models are focused on problems of Ivoriza-
tion and import substitution. The Central Model is to tie up the various
parts so that eccnomy-wide consistency is maintained.

5. In addition to providing a set of useful planning tools for
the Ivory Coast, the models have been constructed to investigate a

number of methodological issues in the realm of multi-level planning.

6. The seminzr, however, focused primarily on the state of results
of the models znd their direct usefulness to the Ivorians.

Rural Models

T R. Vauts repc-ted on the results of the various models of the
rural sectors., These moaels are at three levels of aggregation -- large
projects, regional arcvas, and the rural sector as a whole. Having differ-
ent aggregation levels allows for more detail at lower levels, vhile
maintaining reasonable computer coOsts.



Files (% ST TR P luary 27, 1973

8. The major conclusion from these exercises, on which most
discussion was centered, was that the official plans appeared unfeasible
without large subsidies, especially after 1980. In particular: 1) the
Southwest rubber estate project would only be profitable with a 30%
foreign exchange premium; 2) heavy subsidies would be required for
development of the North to proceed as planned. ‘

9. While the conclusions appeared qualitatively sound, they are
very much influenced by various -assumptions about labor cost and availi-
bility. Rural-urban migration is set exogenously at continued high levels;
wage costs are assumed to rise at about 2% per year; all productivity
gains are realized through transformation from traditional to modern
techniques.

10. It was felt that further experimentation should attempt to
relax all of these key assumptions in order to investigate their quanti—:'
tative amd qualitative effects. In addition, a foreign exchange premium
might be an important tool for moving the sector closer to the official
plan.

11. J. Loup discussed the results from the livestock model. These
indicate continued imports during the planning period, but at lower levels
than officially projected. Land shortages will become acute in the 1980's,
indicating need for more modern techniques and careful land allocation
between farming and husbandry.

Education Model

12. The education model is designed to investigate the feasibility
of the official targets for "Ivorization'. Requirements for various labor
skills are exogenously set, partly through usage of the urban model.

Then, the model chooses appropriate flows through the school system to
minimize the costs of meeting these targets.

13. The major conclusions, as reported by A. Condos, 1is that the
official "Ivorization" Plan is not feasible under a wide variety of alter-
native assumptions. Although this conclusion appeared quite acceptable,
questions were raised regarding extensions. Namely, what education
policies were feasible and what was their cost trade-off.

14 In addition, some points were raised regarding assumptions made
which limit substitution choice in the student flow. These seem especially
jmportant in light of the key role played by initial and terminal condi-
tions which tend to produce over-rigidity in linear system.

Urban Model

15. Due to time limitations, introductory remarks were dispensed
with and A. Condos immediately proceeded to ficld questions. A number of
questions were raised regarding the reported results. The major issues
included: 1) comparison of. results and sectoral definitions with the
central model and the official plan; 2) widely varying growth rules

over time, especially for competitive manufacturing.

£
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16. As an explanation for these puzzling growth patterns, A. Condos
pointed out the existence of large excess capacity in the first years. 2
. It was suggested that the initial conditions were too flexible and that
1972 should be taken as largely exogenous. In addition, the lack of

formal terminal constraints, giving the model only 3 real endogenous
periods, might be affecting results in an important way.

Central Model

e . Since the Central Model has not been solved, most discussion
was centered on its formulation and the results from a small-scale
preliminary version . It was agreed that since these preliminary results
appeared sound, that carrying this sort of formulation into the full
Central Model was highly promising.

18. In the Central Model, all rural-urban migration is absorbed ., .
into the economy through low productivity services. Questions were

raised about the realism of this assumption and whether alternatives

could be tested. Also, the model might be sensitive to its subjective
parameters, such as the subjective discount rate of the utility elasticity
of consumption. b

Near-term Strategy

19. After the seminars, it was decided that for the period before
the results are to be presented to the Ivorians, further work should be
more narrowly focused. The Central Model will receive the highest
priority, with the objective of obtaining a reasonable basic case. Some
parametric testing will be done with the rural models also. Work on the
Education Model will be mainly focused on presentation of results and
several alternative cases. Further work on the urban model will be
postponed.

cC. Messrs. M. Ahluwalia A. Condos A, Manne
B, Balassa Miss P. Davis G. Pursell
J. Cauas Messrs. J. Duloy E, Stern
H. Chenery L. Goreux A. Stoutjesdijk

P. Clark J. Loup R. Vaurs
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Comments on Ivory Coast Models

Bela Balasss

Lias, This note will summarize the comments I made on the Ivory Coast models
at the seminar held on February 16. The comments concern the Rural Models,
the Urban Model, and the Central Model. TFor lack of time, I have not recad
the paper on the educaticnal model, nor have I participated in its discussion.

Rural Models

2. The Rural Models are of high technical quality and, with some changes .
in the assumptions, they should provide valuable results for the Western

Africa Department as well as for the Ivorians. In the following, I will indi-
cate the implications of certain assumptions for the results obtained and

will make recommendations for changes in these assumptions. This will be done
separately for the North and the South Models.

3 In its present form, the North Model assumes (a) a 2 percent annual
rate of increase of wages, including wages to migrants from Upper Volta; (b)
no change in productivity other than through the choice among technological
alternatives; (c) a decrease in the supply of local labor from 190 thousand

in 1972 to 80 thousand in 1990; (d) unchanged product prices; and (e) the sha-
dow exchange being equal to the actual exchange rate throughout the pericd,
Assumptions (a) and (c) represent the continuation of past trends, while (b),
(d), and (e) reflect lack of information on possible changes.

4, Given these assumptions, the optimizing solution of the model shows

small increases in agricultural production during the seventies and stagna-

tion during the eighties, accompanied by declining land use and rapidly in-
creasing wage payments to migrants (p.31). In turn, taking the Five-Year Plan's
production targets as exogenous, one gets explosive increases in wage payments
to migrants and declining net social regional returns (p.34).

5. The results are explained if we consider that, in the absence of increa-
ses in product prices, productivity (for a given technique), and the exchange
rate, the rise in wages would lead to a deterioration of the competitive posi-
tion of Ivorian producers, and regionazl welfare would be adversely affected

by the assumed pattern of migration alsc. But one should not extrapolate
trends in either wage changes or migration. Wage changes could be made depen-
dent on increases in productivity while a rising supply curve for migrant
workers should be assumed in conformity with the Central Model. WNor will the
extrapolation cf past trends be appropriate for the outmigration of local labor
since preferences as regards income, the risk of unemployment, and location
differ among individuals. 1f we take account of these factors, a deceleration
of migration would ensue.

6. The assumptions made as regards preductivity and exchange rates should
alsc be modified. One may borrow the assunption of productivity growth

from the Central Model, combining it with shifts in techniques in the North
Model, and adopt the 25 percent increase in the exchange rate obtained in
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the Central Model. I would recommend that new computer runs be made reflect-
ing these assumptions as well as the suggestions of the preceding paragraph,
prior to the mission to the Ivory Coast.

7 The results of the South Model depend to a considerable extent on the
assumptions made in regard to the future course of coffee and cocoa prices,
wages, and migration. On the basis of these assumptions, the conclusion is
reached that production would rise at a rapid rate, with smaller increases

in regional value added due to greater reliance on imported labor (p.40). The
assumptions on wage changes and migration should be reviewed for this model
also, and explicit consideration should be given to the implications of the
export tax on coffee and cococa for foreign exchange earnings. While in the
present version export taxes are used as policy variables to affect income dis-
tribution (p.29), their more conventional role in maximizing foreign exchange
receipts would need to be separately considered. Attention should further be
given to the incentive effects of export taxes.

The Urban Model

8. In commenting on the Urban Model, T will coéncentrate on the numerical
results obtained. If, for comparability with the Central Model, one takes the
case with a 10 percent discount rate, a 25 percent foreign exchange premium,
and the continuation of the present tax and tariff structure, the production
of competitive manufacturing shows annual increases of 70 percent in 1972-75,
18 percent in 1975-80, 11 percent in 1980-85, and 1 percent in 1985-90 (p.43).
These results do not appear reasonable and contrast with the smooth changes of
manuf acturing production obtained in the preliminary version of the Central
Model which does not contain extreme values. Nor does the behavior of gross
investment appear reasonable as this would involve substantial increases in
marginal capital-output ratios between 1972-75 and 1975-80. Finally, ques-
tions arise as regards the lack of sensitivity of the results to variations

in the exchange rate premium from 0 to 75 percent (Cf. pp.38-44).

9 In the course of the discussion, it has been suggested that the behavior
of marginal capital-output ratios can be explained by the elimination of ex-
cess capacity between 1975 and 1980, This however assumes that capacity is
fungible within each of the eight industries (e.g. shoe manufacturing capacity
can be used in producing clothing) and that the underutilization of capacity

is exclusively demand-determined. Neither of these assumptions is realistic,
however, and thus we cannot postulate that excess capacity would be eliminated
within a short period as demand for manufactured goods increases.

10. The peculiar behavior of the model in the first half of the seventies
should further be noted. From the table on p.32 it appears that even in the
most favorable case when taxes and subsidies are maintained, the interest rate
is 10 percent, and there is a foreign exchange premium of 75 percent, competi-
tive manufacturing production would decline from Cfa 59 billion in 1970 to 29
billion in 1972, only to increase again to 120 billion in 1975. In the ab-
sence of detailed information on the structure of the model, it is difficult
to explain these results. DBut the lack of initial conditions on output has
necessarily affected the estimated pattern of manufacturing production in the
model as the figures for the initial year (1972) do not correspond to actual
magnitudes but were derived from the model itself. In turn, the lack of termi-
nal conditions appears to have influenced the behavior of investment while the
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rigidity of the model may explain the unresponsiveness of the results to
changes in the exchange rate.

The Central Model

Lol The Central Model shows considerable originality, especially as far

as the formulation of the objective function is concerned. It also deserves
kudos for having obtained what may be considered reasonable results in its
preliminary version within a very short time. In the following, questions
will be raised concerning the assumptions of the model as regards the process
of urbanization. Furthermore, suggestions will be made on possible uses of
the model that offer general interest.

12, In the Central Model, rural-urban migration is taken to be exogenous
and it is assumed that migrants who do not find other occupations will be
absorbed in traditional scrvices, thereby raising the proportion of unskilled
workers in this sector from 20 percent in 1970 to 50 percent in 1990 (p+23) ,
With decreasing productivity in traditional services, the efficiency price of
unskilled workers would decline at an annual rate of 1.5 percent as against an
increase of 3.4 percent for rural workers. However, equalization between the
wages of urban and rural labor would be reached only in 1985 and, by assump-
tion, this would not affect the pattern of migration (p.26).

13. The full absorption of the unemployed into the traditional service sec-—
tor does mnot appear to be a realistic assumption. It would seem more appro-
priate to assume partial absorption, together with the continuing operation of
the "big family" system under which those who have found jobs provide for un-—
employed: relatives. Also, migration should be taken to be endogenous rather
than exogenous of the model. We will then not have the increase in unemployed
and decline in the efficiency price of urban labor obtained in the present ver-
sion of the model.

14. Let me add, ‘finally, that the model in its complete form offers an inte-
rest that transcends its usefulness for the Ivory Coast. In particular, it
appears to provide an excellent vehicle for investigating the impact on shadow
prices of changes in the objective function, in policy constraints, and in some
of the exogenous variables. It can also be used to indicate the pattern and
cost of incentives in effective protection terms and to examine the potential
effects of changes in trade policies on resource allocation and welfare, with
account taken of budgetary constraints. Such work could be usefully undertaken
after the results of the complete model are presented to the Ivorians in April.

cc. Messrs., Chenery Goreux Ahluwalia
Stern Condos Blitzer
Cauas Davis Clark
Duloy Loup Pursell
Manne Vaurs Stoutjesdijk

BBalassa:alm
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i ] for FY 73, based on FY 1973 FY 1874
CT(L? / Disbursements Signed Firm Tentative Planned )
~ ' through Aug. 31 Contracts Commitment Commitment | Commitment (2)+(3)+(4)+(5)
T e > @ (2) (3) (%) (5)
Manne i - 6.0 6.0
Myers ) o 2.4 e Sl
Inman 1.4 1.4 1.4
Harris o ld A b
Vinh wd s, 7
Nguven ) 3.5 3.5
Kornai 1.5 L3 f
Olivier ikl 7 ;
Sub-total: i
L 10.7 4.9 5.5 20.1 ;
ravel 12.6 12,86 l
, |
jata Processiag 1.0 1.0 24.0 i 25.0 %
| |
s
Total: Ll 4.9 40.1 56.7 I

Scurce:

i
(1) From printouts.
(2} DRC estimate.

(3) Firm commitment lacking only formal

conitract.

{4) Coasultant identified but agreemert not yet reached.

(5) Contractor not yet identified.
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UN SYSTEME DE MODELES DE FROGRAMMATION FOUR LE SECTELR PRIMATHE

DE LA COTE-D'IVOIRE

Résultats du sechteur élevege

Ce document Drésente les résultais du modéele étudiant le déve~
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de moddlescouvrant le secteur primaire de la (dte-d!Ivoire.

Cette étude fait partie du projet de recherche ce programration &

niveauzmultiple avee application pour la C6te~d! Iveire.

Auteur: Jacques Loup
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Part I : Les résultats de la variante de base

Dans cette section et les suivantes nous désignerons, sous le nom
de "variante de base", la version obtenue & partir de 1l'ensemble des sta-
tistiques recueillies en C6te-d! Ivoire, Les résultats de cette variante
de base ont été controlés et analysés afin de définir d'autres variantes.
Celles-ci ont été déterminées en fonction du changement de certains coef-
ficients cui apparaissaient particuliérement sensibles et/ou peu siirs.
Nous présenterons d'abord les résultats de la variante de base avant de
les comparer aux prévisions du plan quinguennal ivoirien.

Ly Les résultats

les principaux résultats de la variante de bease apparaissent dans

deux tableaux & la fin de cette partie, page 9 et 10.

(a) Elevege de petit bétail et véche

o}

Nous considérerons d'sbord les résultats concernant les acti-
vités d'élevage du petit bétail et de péche. Du fait de l'incer-
titude des données utilisées, il est souhaitable de ne pas
accorder trop de confiance aux résultats_obtenus tant que les
coefficients utilisés n'auront pas £té sérieusement controlés.
Du fait de leurs cofits peu élevés, les techniques tradition-
nelles d'élevage de la volaille, des ovins, des caprins et des
porcins sont, bien slir, les plus intéressantes. En conséquence,
elles sont utilisées au maximum dans le modéle, Mais du fait

que nous avions imposé certaines limites supérieures a ces
activités traditionnelles, la production de viande est ensuite prise

en charge par les techniques modernes dans le cas de la volaille



et des porcins et par 1l'importation dans les cas des ovins
et des caprins. )
Dans lea premiére section de l'annexe technique, nous avons expliqué
comment nous avons fixé pour le modéle une "demande supplémen-
taire" pour la viande. Cette demande supplémentaire peut étre
satisfaite par n'importe laguelle des activités d'élevage. En

fait, le modéle choisit 1'élevage de volaille pour faire face

3 cette demande excédentaire. Ceci confirme simplement le fait

que la viande de poulet peut &tre produite 3 un colit peu élevé.

De maniére similaire pour les activités de péche, la technique
traditionnelle apparait la moins coliteuse,suivie ensuite par la

technique moderne; celle-ci semble de toute maniére plus inté-

ressante ocue 1'importation.

(b) L'édlevaze des bovins

Les résultats les plus importants sont les suivants:

- production de viande : Le déficit actuel de productim
de viande bovine (par rapport & la consommation) devrait
persister dans les années 2 venir. Toutefols, 1'importance

relztive de ce défiecit devrait diminuer.

Quantités de viande exprimées en tonnes de carcasse+ abats

1972 1975 1980 1985 1990
Consommation 6,806 51,800 73,500 102,100 143,400
“Production Iy, 210 9,610 12,390 22,190 50,510

Cons ommat ion/ ()
production 9 18,5% 17% 005 5%




- techniques d'élevage et d'embouche. Ia technigue la plus
intéressante aussi bien pour 1'élevage que pour 1'embouche
semble &tre la technique traditiomnelle. Ceci est dii,bien
slir, 4 ses cofits peu élevés qui compensent au~deld ses ren=-
dements peu importants (en termes de poids des animaux).

Dans la mesure ot elle entraine des dépenses suppl.émentaires, la
technicue améliorée serble moins intéressante que la technigue traditionnelle
et le modéle la rejette.

Puisque 12 technique traditionnelle d'élevage du bétail utilise
de la terre et que l'offre de terre est limitée, l'expansion de cette
technique ne peut pas se poursuivre indéfiniment. Nous avons supposé que
l, millions d'hectares étaient disponibles pour ce type d'élevage, Du fait
de l'accroissement de taille du troupeau traditiomnel, cette limite devrailt
Stre atteinte avant 1980, aprés quoi, il serait nécessaire d'utiliser des
technicues plus intensives. A cet égard, les techniques choisies pour les
deux reces de bétail (N'demas et Zébus) sont trés différentes en dépit de
certaines ressevblances.

Conformément au modéle, il semblerait plus intéressant de‘continuer
1télevege de Zébus dans la technique traditionnelle. Puisque les possibili-
tés q'utilisation des terres pour cette technique traditionnelle‘sont Llimi-
tées, l'expansion des Zébus se fera sux dépens des N'damas. De fait, 1'éle-
vage des N'damas dépend de plus en plus au cours du temps de la technicue
d'&levage sur piturages irrigués.

En ce qui concerne la technique de ranch, elle n'apparait pas inte-

nte avee les coefTicients retenus dans cetie variante. En fait, cetie
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technique n'apparait dans le modéle que parce qu'elle ¥y a été forcée
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.une contrainte; celle-ci a pour but de rendre compte du troupeau initial
élevé en ranch en 1972.

Les techniques d'embouche choisies par le modéle différent suivant
la race et les techniques d'élevage initial, Cepeﬁdant, ces techniques
d'erbouche présentent certaines caractéristiques comrunes

Les techniques & double transfert (une année en technique améliorée

en rench suivie de 1 ou 2 ans en technigue irrigée) ne sont jamais

choisies. Ceci indique que ces technigues apparaissent moins inté-

ressantes que les techniques 3 transfert unique que le modéle a

sélectionnées.

En ce qui concerne ces techniques 3 transfert unique,la durée de

la période d'embouche n'excéde Jamais un an. En d'autres termes,

les veaux sont abattus quand ils ont deux ans et il ne semble Ja~

mais intéressant de prolonger 1'embouche jusqu'ad ce qu'ils aient

3 ou l ans.

Pour présenter plus en détail les techniques d'ehouche sélectionnées,
il importe de distinguer entre les deux races d'une part et les techniques
dtélevage d'ol les veaux sont originaires d'autre part.

Ia race N'dama :

Les veaux originaires de la technique d'élevage traditionnelle
seront embouchés dans cette méme technique aussi longtemps qu'il y aura
de la terre disponible. Une fois que la contrainte de terre est atteinte,

1!'embouche est prise en charge par la technique de jechére & stylosanthes
qui utilise moins de terre. De le m3me maniére, les veauX nés en renches
seront embouchés sur jechére. Enfin, les vesux nés sur patureges irrigués

seront embouchés sur ces mémes pdtursges.
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La race Zébu:

La situation est trés similaire au cas des N'damas. Cependant, tous
les veaux Zébus scnt originaires de la technigue traditionnelle puisque l'en-
semble des vaches Zébus sont élevées dans cette technique. De méme que pour
les N'damas, les veaux Zébus nés dans des troupeaux traditiomnels sercnt
embouchés dans cette méme technique aussi longtemps qu'il y aura de la terre
disponible, c'est-d-dire jusqu'en 1980 su plus tard. Ensuite, 1'embouche sur
jachére prend le relais. Les veaux sont alors transférés de la technique tra-
ditionnelle o ils sont nés & une jachére ou ils sont embouchés pour un an.

Ces changements dans les procédures d'élevage et d'embouche auront
les résultats suivants sur la taille du trcupeau:

Unité : Téte de bétail Variante de base

1972 1975 1980 1985 1990

Troupeau N'dama élevé:

En technique traditionnelle 363,240 136,630 483,430 U6L,5T0  L56,420

En technique améliorée - - - - -
En ranches 3,560 6, 380 7,780 7,340 T, 760
Sur jachére & stylosanthes 1, 460 2L, 300 71,880 78,610 81y, 360
Sur piturages irrigués 1,100 4,090 120,130 696,680 2,10!,650
Sous-total N'dama 369.3%0 471, 300 693,220 1.,2L7,200 2,953,150

Troupeau Zébu é&levé:

En technigue traditionnelle 61,160 57,830 53,750 61,350 67,900
En technique améliorée -~ - - - g
Sur jachére & stylosanthes 100 2,860 2,390 3,510 b, 100
Sur pitureges irrigués - - - - -
Sous~total Zébu * 61, 260 60,690 56,140 61,860 72,300
Total bétail 430,620 531,990 7L9,360 1,371,060 3pD25 190
xCetle croissance apparemient anormale du troupeau de Zébus(d'shord
décroissant et ensulte croissant au cours du temps )est due au feit qu'ay 1972
une part importante du troupeau est composee de veaux(environ é.&SOI. es’ veaux

seront tous abattus avant ou aprés 1975, de 1la la diminution dans la taille du
troupeau.



La croissance du troupeau ivoirien change de maniére importante
aux environs de 1980, Ceci est dii au changement des techniques d'élevage
et d'embouche qui devrait se produire environ & cette époque. Lorsque les
possibilités d'exploitation des techniques traditionnelles atteignent leurs
limites, des techniques modernes consormant moins de terre doivent prendre
le relais. Comme celles-ci entrazinent une amélioration importante des para-
métres démographicues du bétail, il s'ensuit une augmentation rapide de la
taille du troupeau. Cette question serz reprise dans la section suivante
et dans la deuxiéme Partie, section 3.

2. Comparaiscn avec le Plan Ivoirien

Le Plan Ivoirien pour 1971-1975 compreﬁd des projections pour 1980.
Nous avons essayé de comparer les résultats du modéle,avec ces prévisions
chiffrées d'une part, et avec les politigues préconisées dans le Plan d'autre
part. |

Résultzts cuantitatifs

. Producticn de viande :

Bien que le Plan et le modéle prévoient tous les deux un déficit
croissant entre production et consormation de viande, la taille de ce
déficit varie dans les deux cas.

Production de viande
Unités : Tonnes de carcasse + abats

1970 (1972) 1975 1980 1965 1990

Plan 5,400 (5,%0) 6,500 9,500 - -

Modéle - (L,2L0) 9,670 12,39 22,150 50,570




Pour 1972, les résultats du modéle sont inférieurs aux chiffres du

Plan. Ceci pourrait indiquer que,dans le modéle nous avions sous-estimé

la quentité de viande que chague animal peut produire. D'autre part, l'ac-

croissement plus rapide de la production de viande dans le modéle que dans

le Plan est relié & 1'important accroissement de la taille du troupeau

iveirien prévu Par 1le necdile,

Bovins : nombre de tétes

1970 (1972) 1975 1980 19685 1950
Plan:N'dama 355,000 (380,000) 16,000 506,000 - -
Zébu 53,000 (56,600) 62,000 76,000 - -
Total L,08,000 (436,600) L78,000 582,000 - -
Modéle: N'dama 3%2,300 471,300 693,200 1,247,200 2,953,200
Zébu 61, 00 60,700 56,200 6l, 900 12,300
Total 430,600 532,000 7L9,L00 1,312,100 3,025,500

D'aprés le modéle, cet accroissement de la tallle du troupeau devrait

8tre plus important que le Planre le prévoit. En particulier, ce taux de

croissance est spécialement  élevé

aprés 1980 du fait que 1l'élevage

de la race N'dama devrait de plus en plus s'effectuer en technique irriguée.

Puisque -les paramétres démographiques (survie et fécondité) sont bien

meilleurs dans cette technigue, ceci permet un accroissement rapide de la

taille du troupeau. A cet égard, la différence entre les prévisions du Plan

et les résultats du modéle peut suggérer que les paramétres dé&mographiques



retenus dans le modéle sont en fait sur-estimés, particuliérement pour
la technique irriguée. Nous reviendrons sur ces résultats dens la deuxieéma
Partie.

Résultats cqualitatifs :

En ce qui concerne les technicues d'élevage et d'embouche, certains
résultats du modéle diffirent des indications du Plan. Bien que celui-ci
ne denne pas de répartition du troupeau entre les différentes techniques,
il envisage la promotion de certaines activités . Nous allons maintenant
comparer ces politiques proposées avec les résultats du modéle, Celui-ci
ne choisit jamais la technique "améliorée" pas plus dans le cas des N'damas
que dans celui des Zébus. Grice 4 des dépenses supplémentaires, cette
technicue devrait entrainer une amélioration des caractéristigues du bétail
(démographie et poids). Les résultats du modéle indiqueraient donc que
le gain de productivité ne compense pas 1l'accroisserent des colits.

Cette conclusion est contraire 4 la politique proposée par le Plan,
A savoir la promoticn de cette technique "améliorée" parmi les fermiers.
Cependant, les coefficients correspondants dans le modéle devront étre
contrdlés soigneusement avec l'administration ivoirienne avant qu'aucune

conclusinn ne puisse 8tre tirée.

M

L'élevage en ranches de bétail N'dama n'apparait pas non plus étre une tech-
nique intéressante peur le modéle. Ce résultet est contraire & la politique
officielle poursuivie en CSte-d!'Ivoire comme dans d'autres pays africains,
é.savéir le mise en place de ranches. A l'opposé, le modéle donne & la
technique irriguée un rdle particulierement important aussi bieu pour
les N'damas que pour les Zébus. Ce résultet aussi epperal surprenant puiscue
cette possibilité est pratiquement négligée et n'est envisagée qu'au stade
de la recherche.Du fait de 1l'importance du sujet, nous y reviendrons dans

notre deuxieéme Partie.
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Bétail - Variante de base

Valeur en billions de CFA

Surfaces en milliers d'hectares

(1)
(2)
(3)

(L)

(20)

Production
Taleur wotale de viaide et polsscn
(dont, imports)
Mugmentation amnuelle en valeur
du troupeau
Production totale (1) + (3)

Consommations intermédiaires et
emploi

L . - » 3 -
Consommations internediaires
Salaires )
Nombre d'emplois non qualifiés

Terre utilisée pour 1l'élevage
Traditiomelie -
Jachére 3 stylosanthes
Ranches

Irriguée

Stock de capital

Hebitat

Machines

Vénicules

Terres anénagées

Vzleur du trcupeaul

Total du capital (12) + (13)

+ (1) +(15) + (16)
‘mortissement annuel du capital
Valeur ajoutée brute de 1'élevage
et(l§ commercialisation (L) - (2)
- (5

Valeur ajoutée nette (1.9) - (18)

1972 1975 19680 1985 1990
5.59 5.91 8.04 10.31 18:13
w36 b M 1.7Th Bt
20.33 23,18 33.20 L7.91 68.69
6.65 8,66 1900 21.58 38.68
3.98 5.08  T7.62 11.30 17.57
12,120 16,610 26,190 37,150 61,620
3,195.  3,370. L,000.  L4,000. 11,000,
.6 11.7 33.0 0.0 L6.0
161 32.8 32.8 J2.8 32.8
- 1.0 8.0 )y .0 155.0
6,04 - T.36 20.956  6h.32 177.88
g % ¢ 2.10 3.05 L. L9 6 .34
.26 «37 63 0 117 2.42
.06 37 1.7 11,99 13.28
6.18 7.70 11..22 19.90 LT7.52
1L.54 17.90 37.55 9L.84  2L7.%94
S .75 1.48 3.89 10.06
8.09 861 12.05 16.02 17.88
7.57 7.86 10.57 14.%3 7.82
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Bétail - Variante de base - Consommation de viande et poisson

Unité : tonne de viande et

tonne de poisson équivalent frais

Consormetion de boeuf
Produit localement,

en technique traditionnelle
produit localement,

en technidque moderne
importé

Consommation de npouled
produit localerment,

en technique traditionnelle
produit localement,

en Lechnicue moderne
importé

Congommation de mouton et chévre

produit loczlement
importé

Consomation de porc

produit localement,

en technicue traditionnelle
produit localement,

en technigque moderne
importé

Consommaticn de poisson

~ 1 Ed -
peché localement,

en technigue traditionnelle
péché localement,

en technicue rwoderne
importé

1972 1975 19680 1985 1990
15,800 51,500 173,500 102,100 143,400
(L,120) (7,070)(11,110) (12,850) (12,610)
(120) (980) (1,39)  (9,6L0) (37,630)
(42,560) (L3,750)(61,000) (79,610) (93,160)
11,400 12,600 15,800 19,600  2L,L00
(5,850) (6,000) (6,150) (6,200) (6,250)
(L,000) (6,600) (9,650) (13,400) (18,150)
(13550) = = - =
11,900 13,800 15,200 17,100 19,500
(5,250) (5,350) (5,k60) (5,520) (5,5%90)
(63650) (75850) (93?5-'70) (113580) (139910)
2,600 2,900 3,500 l;,100 L, 900
(1,560) (1,600) (1,630) (1,650) (1,%60)
(1,0L0)

(1,300) (1,870)

116,000 137,000 187,000

(2L,000)

(25,000)(26,000) .

(67,000) (102,000 ¥161.,000)

(25,000)

(10,000) =

(2,450) (3,240)

260,000 353,000
(27,000) (28,000)

(233,000)(325,000)

Tl e e



Partie IT : Les sutres variantes étudiées

Certains des résultats de la variante de base paraissent inattendus.
C'est le cas de l'importance domnée aux techniques d'élevage traditionnelles
et irrigudes, De méme, il paralt surprenant gue la technigue du ranch nfait
pas été choisie.

Afin de juger de la plausibilité de ces résultats, il paraissait
souhaitable de déterminer dans quelle mesure la solution obtenue dépenda it
des coefficients retenus dans le moddle., Pour ce faire, des hypothéses
alternatives ont été essayées. Ce sontlews résultats que nous présentons
maintenant,

L Hypothése alternative du coiit pour le ranch et la technicue irrizuée

Les coiits de capital et de fonctionnement de ces deux techniques
peuvent &tre de maniére comnode exprinés en termes d'investissement ou
de consommation par hectare. Ce colt par hectare est relié au colit par kg
de bétail &levé au moyen d'un coefficient : la'charge". Ce coefficient
est le nombre d'UBT (unité de bétail traditionnel correspondant & un poids
vif de 250 kg). Celbte charge varie bien entendu avec la technique dfélevage,
la gqualité de la terre, etc... Dans la variante de base, nous avions retenu
les hypothdses suivantes,telles qu'elles nous avaient été données en Cote~-
d'Ivoire :

Il v a L qualités de terre pour le ranch, chague gualité étant en

isponibilité limitée. Un hectare de chaque qualité peut respectivement

supporter :

1/, 4'U.B.T. par hectare pour la lére qualité

dme qualité

no

1/6 4'U.B.T. par hectare pour la
1/6 d'U.B.T. par hectare pour la 3&me gqualite

1/10 d'U.B.T. par hectare pour la lLéme qualité
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En outre, nous avons considéré une seule qualité de terre pour
1'irrigation. Un hectare de cette terre peut supportér 15 U.B.T. par hectare,

Comme ces coefficients n'étaient pas entiérement sfirs, nous avons
retenu les hypothdses suiventes pour une variante alternative . Pour le
ranch :

i "U.B.T. par hectare pour la lére qualité

1/2 d'U.B.T. par hectare pour la 2&éme qualité \

1/8 d'U.B.T. par hectare pour la 3éme qualité (pas de changenent)

1/16 d'U.B.T. par hectare pour la Liéme qualité (pas de changement )
Pour la technigue irriguée :

8 U.B.T. par hectare.

Avec ces hypothdses alternatives sur le nombre d'U.B.T. par hectere,
la solution du modéle différe de la précédente.

La technique traditionnelle apparalt encore corme la plus intéressante
et est choisie avant les autres. Toutefoils, lorsque les disponibilités en
terre pour la technique traditionnelle sont épuisées, le relals estwis
par la technique du ranch utilisant la premiére qualité de terre - au lieu
de la technigue irriguée. Comme ce type de terre est en quantité limitée,
ce type d'élevage ne peut pas se poursuivre indéfiniment. Effectivement, les
disponibilités en terre sont complétement utilisées avant 1985. A partir
de 14, la technicue irrizuée est utilisée et la technigue du ranch employant
la terre de deuxiéme gualité n'est jamais mise en oeuvre,

En conséquence, avec ces hypothdses alternatives, le ranch semble gtre.
plus intéressant que 1'élevage de bétail sur paturages irrigués. Toutefois,
ceci n'est apparemment vrai que pour les ranches utilisant la meilleure

qualité de terre.
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C'est pourquoi il semble souhaitable d'améliorer nos coefficients
techniques concernant le ranch et la techﬁique irriguée avant de pouvoir
décider laquelle est en fait la plus intéressante. lLes résultats de la
variante présentée ici semblent indiquer que le ranch pourrait etre plus
intéressant cque la technique irriguée. Mais en tous les cas, la capacité
d'&levage des seuls renches n'est pas suffissnte du fait des disponibilités
limitées-en terre pour les ranches. Cfest pourquoil 1'élevage sur piturages
irrigués devrait &tre mis en oeuvre su cours de la période 1970~-1990.
La variante suivante présentée ci-dessous indique aussi que, 4 la fois
ranches et péturesges irrigués devreient &tre mis en oceuvre dens les deux
prochaines décades.

2. Limite sur la cuantité de terre disponible pour 1'irrigation

La variante principale présentée dans la partie I souligne l'importance
de 1'élevage sur piturages irrigués. Cette importance demeure avec des
hypothéses alternatives quant A 1a capacité de "charge" par hectare ainsi
que nous 1'avons vu dans la sectim précédente ' s N 9

L'importance de 1'irrigation souléve la question des disponibilités
en terre. Lz variate de base déj2 présentée demanderait environ 155.000
hectares de piturages irrigués en 1930. La variante précédente (IT,1.)
demande une surface encore plus importente puisque la “charge" par hectare
irrigué est moindre que dans la variante de base (8 U.B.T. par hectare
au lieu de 25). Ceci indique qu'il pourrait y aveir un manque de terre
disponible pour 1l'irrigation, méme si des ranches étaient mis en place
corme technigque alternative. En conséquence, nous avons essayé une variante
‘avec une quantité limitée de terre disponible pour 1'irrigaticn. Dans

cette variante, les "charges" par hectare retenues pour ranches et piturages
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irrigués sont les mémes que dens la variante de base (partie I). La dis-
ponibilité en terre pour l'irrigation a été fixée 4 50.000 hectares.

Notre premier résultat fit que la solution &tait impossible. Ceci
signifiait qu'avec les limites retenues pour chaque type de terre (patu~
rages traditionnels aussi bien que ranches et piaturages irrigués), 1la
disponibilité en terre était insuffisante pour accommodér la totalité
du troupeau en 19%0.

Puisqu'une "soupape de sécurité" était nécessaire, noué avons supprimé
1a limite sur la quantité de terre disponible pour les ranches. Bien au'absurde
le résultat obtenu est inféressant : pour accommoder l'ensemble du troupeau
ivoirien en 1990, il faudrait consacrer 15 millions d'hectares de terre
aux ranches.

Ceci indigue cue 1la mise en place de ranches ne peut, au mieux,
qu'étre un soulagement tenporaire. Du fait de la disponibilité limitée
en terre, ll'accroissement de la taille du troupeau ivoirien nécessitera
1'utilisation de techniques intensives économisant la terre comme clest
le ces de 1'ilevege sur piturages irrigués.

La mise en ceuvre de cebte technique intensive est d'autant plus
nécessaire que cette utilisation de technique moderne (ranches et/ou irri-
gation) devrait accroitre la taille du troupeau de maniére trés importante.
En améliorant les coefficients de survie et fécondité du troupeau, la mise
en oeuvre de ces techniques augmente le taux de croissance du cheptel et
augmente aussi en conséouence la demande de terre. De ce fait, le besoin
de techniques économisant la terre se trouve renforpé. Cette influence des
techniques d'élevage moderne sur la taille du cheptel sera explicitée dans

la variante sulvante.
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3. Suppression de la contrainte sur les piturages traditionnels

Dans notre variante de base comme dans les deuX suivantes, nous avons
supposé que la surface de terre consacrée & 1l'élevage de type traditiomnel
et amélioréd &tait limitée & L million d'hectares. L'existence méme de cette
contrainte exige la mise en oeuvre de technigues plus modernes permettant
d'économiser la terre. Toutefois, le niveau exact de cette limite est inconnu
et en corséquence il est difficile de préciser dans quelle mesure il est \
urgent de mebtre en place ces nouvelles technigues.

Comme hypothése extré&me nous avons testé le cas ol aucune limite
sur les piturages traditionnels n'existerait. Bien qu'irréaliste ce cas
permet de souligner certaines caractéristicques de la technique d'élevage
traditionnel, cui 1'opposent aux techniques modernes i

Premidrement, la surface totale de terre exigée par la technique
traditionnelle serait de l'ordre de 9,3 millions d'hectares. Comme ce chiffre
est supérieur a la plus haute estimation de la surface de terre disponible
pour 1'élevaze traditionnel, ceci indique la nécessité de mettre enloeuvre
des techniques plus intensives avant 19%0.

Deuxismenent, le nombre de t@tes de bétail en 1990 est, dans cette
veriante, bien inférieur au norbre correspondant de la veriante principale :
1,6 millions aulieu de 3 millions. Cet écart est di & la différence des
coefficients dénpgraphiques entre les techniques traditionnelles et irriguées.
Pour mebtre en &vidence cette différence, nous pouvons comparer les coeffi-
ciente de reproduction d'une vache Ntdama dans la technigue traditionnelle
et la technique irriguge. Au cours de 52 vie. une vache donnera naissance
3 un certain nombre de veaux et cénisses. Seule une certaine proportion

de ces jeunes génisses survivra assez longtemps pour atteindre la maturité
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clest-3-dire 1'Age auquel elles peuvent 3 leur tour donner naissance &
leur premier veau. Nous définissons comme, coefficient de reproduction ce
dernier norbre. Par exemple, une vache N'dama élevée en technique tradi-
tionnelle devrait, au cours de sa vie, dommer naissance & 1,7 génisses
qui survivront assez longtemps pour avoir leurs propres veaux. Le coef-
ficient corresvondant pour la technique irriguée serait de 3,3.

.

Troisismement, le schéma d'embouche de cette variante différe du
schéma que nous obtenions dans la variante de base (cl'est-3-dire la variante
ol nous avions retenu une limite sur la surface de piturages traditionnels).
Ltembouche sur jachére n'est pas sélectionnée et 1l'embouche est limitée
3 1a technique traditionnelle. De plus, la durée de cette embouche n'est
plus limitée uniquement & un an comne dans la variante de base. De fait,
1'embouche de veaux Zébus en technique traditionnelle apparait plus intéres-
sante si elle dure deux ou trois ans au iigu de un an - c'est-a-dire si les
veaux sont abattus cuand ils ont 3 ou |} ans au lieu de deux ans.

Ce résultat provient bien sfir du fait que puisque la terre n'est
plus une ressource limitée, elle peut &tre plus largement utilisée.

En résumé, le principal intérét de cette variante est de souligner
le fait que la mise en oeuvre de techniques intensives économisant la terre
ne peut &tre évitée, puisque la terre deviendra wne ressource rare avant 195C.
En outre, il met en évidence le fait que cette mise en oeuvre nécesseire des

technigues modernes aménera un sccroissement inportant de la teille du

troupeau.
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Partie III : Etude du projet - Le cas du ranch

Dans cette part%e, nous essayons de mettre en évidence quelle pourrait
gtre la contributionlde ce type de modéle & 1'étude éccnomique d'un projet
particulier. Puisque le critére le plus largement utilisé pour 1l'étude d'un
projet est le taux de rendement interne, nous comparerons cette méthede avec
une utilisation possible du modéle. 4 cet égard, deux principales utilisations
du moddle peuvent 8tre envisagées. Nous pouvons, ou bien insérer dans le modéle
le projet considéré ou estimer 3 partir du moddle des prix comptables qui
seront utilisés dans un calcul "classique" du taux de rendement interne.

1 Utilisation directe du modele

Si un projet de ranch particulier était étudidé, ses données technicques
pourraient &tre utilisées pour définir les coefficients d'une “"activité"
ou colonne du modéle. Cette colonne aura alors la méme fonction que les
quatre activités déjd existantes correspondant aux quatre qualités de
terre.

Avec cette utilisation, le projet ne sera pas etudié seul mais en
correspondance avec les activités d'élevage alternatives.lNon seulement,
les techniques de ranches mais les autres techniques aussi bien pourront
alors concurrencer ce projet particulier pcur 1tutilisation des ressources
rares.

En conséquence, la rentabilité économique dépendra alors des caracté-
ristigues de ces technicues alternatives. Pour illuster ce point, nous
pourront nous référer aux verlentes étudides dans les deux parties précédentes.

Les coefficients technigues de ltzctivité du ranch utilisant la
premiére qualité de terre (colonne FI1F) ont été calculés & partir d'un projet

effectivement envisagé. En conséguence, nhous pouvons considirer gue cettie
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" activité représente un projet spécifique dont nous voulons estimer la ren-
tabilité économique. Le résultat cbtenu est que cette rentabilité dépend
non seulement des paramétres du projet proprement dit mais des caractéris-
ticues des technigues alternatives. Puisgue ces caractéristigues ne sont
pas précisément connues maintenant, nous avons dl essayer différentes hypo-
thises. Le résultat indigue gu'une amélioration des données utilisées est
nécessaire avant §ue nous puissions pleinement juger de la rentabilité
économique d'un tel projet. Par exemple, si nous retenions les cocefficients
obterus en Céte-d!Ivoire et supposions qu'il n'existe pes de limite sur
les disponibilités en terre pour l'irrigation, le projet de ranch envisagé
n'apparait pas économiquement rentable avec un taux qlactualisetion de 10 #
Pour &tre plus précis, ce projet parait moins intéressant qu'un projet
alternatif d'élevage sur piturages irrigués (variante de base, partie I).
Au contrzire, si nous supposons gue la chargs par hectare est mesurée plus
exactement par les chiffres retenus dans la variante (Partie II, section 1),
1e résuliat est différent. Le projet de ranch apparailt alors 8tre économiquement
rentable. Ce méme résultat est vrai si la surface de terre disponible pour
1tirrigation est limitée 4 50.000 hectares (Fartie II, section 2)a
Dans ce dernier cas, un calcul direct du tawx de rentapbilité interne
aurait indicué que le ranch était moins intéressant qu'un projet sur péturages
irrigués, L'utilisation du rodéle montre en fait que ce projet est éconoriique~
ment pentable du fait des disponibilités limitées en terre propre a l'irrigation.
En ccnclusion, nous pouvons dire qu'une amélicration de certaines
dorndes esl nécessaire avant que nous puissions conclure quant a la rentabilité

économique d'un projet quel cu'il soit. Lorsque des informations plus
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précises concernant la disponibilité en terre et la "cherge" par hectare
des tectnicues alternatives seront obtenues, nous sercns capable‘dhestimer
la rentabilité économique d'un projetld'élevage guel qu'il soit en le
comparant a des techniques d'élevage alternatives.

Si des donndes suffisamment précises ne peuvent €tre obtenues, il
devrait &tre possible & tout le moins de réduire 1'intervalle de plausibilité
pour ces paramétres particuliérement sensibles. Alors la résolution du
modéle, successivement pour la plus haute et la plus basse valeurs pessibles
pour ces paramétres devrait montrer ce qu'il advient de la rentabilité
économique du projet dans les cas les plus extrémes.'ces différents résultats
devraient, dans tous les cas, améliorer l'information concernant le projet
et, par 13, faciliter 1la prise d'une gbcision.

2 Estimation des prix comptebles

Des prix duaux pour les ressources rares apparaissent comme le résultat
annexe de tout moddle de programmation linéaire. Dans le cas de notre nodéle,
la terre parait &tre un tel bien disponible en quantité limitée. C'lest
pourcuel il est intéressant d'obtenir une idée du prix asuquel la terre devrait
&tre comptée dans toute estimation d'un projet dfélevage. Pour les mémes
raisons avancées dans la section précédente, ce prix comptable dépvendra des
techniques alternatives possibles et des disponibilités pour ces ressources
rares., Pour prendre les cas les plus extrénes, le prix comptable d'un hectare
de terre pour un projet de ranch variers de zéro (si la disponibilité en
terre pour la technique d'élevage sur pitureges irrigués est illimitée)
susqu'd 375.000 francs CFA (si cette disponibilité est limitée 4 50.000
‘hectares). 11 est particuliérement frappant de constater qu'il est nécessaire
de connaitre les disponibilités en terre propre a ltirripation afin de

déterminer le prix comptable de la terre utilisable pour les ranches.
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Une fois de plus, le modéle montre la relation entre les différentes
techniques qui ne peuvent &tre estimées séparément. Une amélioration nécessaire

des domnées devrait fournir une meilleure estimation des prix comptables.
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Partie IV : Résumé et conclusicn

Bien que l'on puisse en obtenir d'utiles indications, les présents
résultats du modéle comportent certaines limitations. Nous allons insister
sur celles-ci avant d'essayer de résumer ce qui paralt gtre les apports
les plus importants du modéle.

Les résultats obtenus doivent &tre utilisés avec beaucoup de précautions,

g

du fait de 1'incertitude pesant sur les domnées utilisées. En particulier,
les aspects qualitatifs des résultats paraissent plus importants que leurs
veleurs chiffrées. Par exemple, on devrait accorder plus d'attention aux
technicues d'élevage et d'embouche sélectionnées par le moddle plutdt qu'd
1a valeur exacte de ces activités. Cette précaution est particuliérement
importante pour les années les plus £loignées de notre période., Bien que nous
puissions regarder avec défiance le niveau atteint par la technique d'élevage
sur piturages irrigués en 1990, 1tutilité et ltimportance de cette technique
n'en demeurent pes mnoins vraies.

la partie du modéle concernant le petit élevage et la péche a &té
essentiellement prise en compte pour mettre en &vidence une extension possible
d'une telle étude. Toutefois, ces résultats devraient Btre considérés avec
énormément de précaﬁtiena juscu'd ce que les dornées incluses dans le
modéle aient été amdtliorées.

Cette amdlioration dans les dornées est nécessaire pour 1l'enserble
du modéle si mous voulons obtenir des informations plus sires concernant, par
exemple, 12 rentabilité respective du ranch et de 1'élevage sur pdturages
jrrigués on 1'intérét éccnomicue d'un projet d'élevage quel qu'il seoit.

Mais cuelles gue scient les linitations actuelles du rodéle, des

informations intéressantes peuvent déjd étre obtenues de ces résultats.
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La plus importante semble dtre que la C8te-d!'Ivoire pourrait faire face a
un mancue de terre pour 1'élevage dans les prochaines décades. Cette limite
dans les disponibilités entrainera la pécessité de mettre en place des
technicues d'élevage intensives permettant d'économiser la terre. 11 devrait
atre aussi utile de réduire la durée de 1'embouche; 1'8ge optimal pour

1 'embouche des veaux paraissant Stre aux envircns de deux ans.

8i nous voulons préciser les indicatlons domnées dans le modéle,
1'image suivante de 1l'élevage en Céte~d! Ivoire serble se dégager pour la
fin des années 80 :

Le secteur "traditionnel" devrait augrienter EiAla limite des disponi-
bilités en terre. La part des Zébus dans ce troupeau traditionnel pourrait
augmenter aussi puiscue cette race semble mieux adaptée aux techniques tra-
ditionnelles. Toutefois, la vulnérabilité de cette race 4 la trypancsomiases
doit &tre prise en compte pour nuancer la proposition précédente. A coté
de 1'élevage des vaches en piturages traditionnels, 1'embouche des veaux
sur jachére 3 stylosanthes parait &tre une activité intéressante. Dans ce
cas les veaux devraient dtre abattus cuand ils ont environ deux ans.

Le secteur "moderne" (ranch et technicue irriguée) ileviendra de plus
en plus important. Il concernerzit principalement la race N'dama qui apparait
plus prometteuse. Ce secteur pourrait assurer 1'élevage des vaches et 1t'embouche

-~

des veaux jusgu'& un &ge optimal qui parait aussi étre aux environs de 2 .ans.

En outre, ce secteur moderne pourrait sugmenter sa capacité en achetani des
génisses de fermiers traditionnels. Toutefols, il ne parait pas économiquement

intéressant d'acheter des veaux du secteur traditionnel pour les emboucher

dans des technicues modernes.
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Les capacités productives du ranch et de 1'élevage sur paturages
irrigués sont limitées puisque les disponibilités en terre pour chacun d'eux
sont limitées. C'est pourquoi les deuX technicues devront 8tre mises en oeuvre
au cours de la période : il parait alors relativement moins important de savoir
laquelle des deux est la plus rentable.

Puisque 1'élevage sur paturages irrigués est relativement moins bien
connmu maintenant. il semble rationnel de commencer par mettre en place un éle-
vage en renches. Il apperait toutefols nécessaire,bout au moins & long terme,
de faire appel & des technigues intensives comme 1'élevage sur péaturages

jrrigués.
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Ivory Coast Research Project

Rural Sectoral Model

Part I : Characteristics of the "Livestock' model

As part of the system of rural sectorial models, the livestock
model shares with the other models (North, South and South-West sub-
models) many characteristics already presented in the rural model papers.
Therefore, only those features of the livestock model specific to this
sub-sector will be investigated here. Besides all the technical presen-
tation of this model (list of rows and columns, technical coefficients,

equations) have been gathered in a special document available at the DRC.

1) General

The livestock model is dynamic, spanning from 1972 to 1990.
As in the other models, the objective function to be maximized is the
social value added of the period. This objective function is computed
as the discounted sum of the social value added pertaining to each year
between 1972 and 1990 . The problem of investment has been treated
as in the other models. More specifically the handling of its wvalue at
the last year of the model is the same. However, the value of the
cattle existing in 1990 raised a particular problem. The herd is
measured within the model in terms of head of cattle and its value is
not computed as is the case for investment. That is why some assumption
had to be made concerning the prices of the animals in 1990 . The pre-

sent prices have been retained and the corresponding value of the herd



in 1990 has been added to the objective function in the same manner
as the other investments.

In the model, the following types of animals - and meat -
have been taken into account: bovines, ovines and caprines, porcines
and poultry. Due to the lack of reliable data for fishery it has been
deemed preferable to introduce only two techniques, however, more could
be added if such data were obtained.

For each type of meat and each year of the model, a minimum
level of demand has been estimated. This demand has to be fulfilled
either by local production or imports for each type of meat. Besides
this minimum demand by type, the model must‘also meet an increasing
incremental demand for meat. In otherwords, this assumes that once a
minimum level of consumption of each type of meat is secured, the con-
sumers are able to switch their supplementary demand to different
types of meat.

Due to the fact that it takes less than one year to raise
sheep, goats, pigs or chickens, these types of activities are considered
as annual in the model. However, the feeding and breeding of cows and

calves are pluriannual activities.

2) The Feeding Techniques

As to the feeding and breeding of the bovines, a distinction
is made between the two breeds — Zebus and N'damas - currently raised
in the Ivory Coast. Zebus are presently less numerous :. about 50,000
head of cattle. They are susceptible to trypanosomiases and can only

be raised in the northern parts of the Ivory Coast. The N'dama breed



(approximately 330,000 head of cattle) is immuned to trypanosomiases
and, therefore, appears to have a more promising future. Four feeding
techniques have been considered:

- traditiomal: This technique representé the pre-
sent method of raising cattle.

- improved: Assuming a minimum of medical expenses,
mostly borne by the public administration, it 1is deemed feasible to
improve the characteristics (survival, fecundity rate, and weight) of the
herd raised by the farmers.

- ranch: Some experiments in the Ivory Coast as
well as in other African countries have shown the profitability of rais-
ing cattle on modern ranches. We have introduced this activity in the
model for the N'dama, the only breed involved in the Ivorian experiments.

- dirrigated: Although it has never been attempted
on a large scale in the Ivory Coast, the intensive feeding and breeding
of cattle on irrigated fields seems to be promising. This activity

is introduced into the model for the Zebus as well as the N'dama breed. -

Based on the economic profitability of each of these basic
techniques, cattle are going to be switched from one feeding technique
to another. It has been assumed that, for the cows, the transfer will
occur just before the heifers bear their calves, i.e. when the N'dama cow
is a full three years old and a Zebu is four years old.

A cow transferred from one technique to anbther will not
immediately adopt the characteristics of this final technique. As
regards to the related coefficients - survival, fecundity, and weight -

it has been assumed that the gap between the initial and the final



technique will gradually shrink to zero over a period of five years.
For these reasons a feeding activity (i.e. a column of the
model) is defined both by an original technique - the one in which the
cow was bred, and a final techﬁique — the one to which it was trans-
ferred. If the original and the final techniques are the same the

so-called transfer is fictitious.

3) The Initial Stock

Until now Ivory Coast farmers have raised their herds accord-
ing to what we call the "traditional technique". Hopefully the efforts
of the administration will improve that method. The expansion of
medical services for cattle along with technical advice will allow a
progressive transformation of this traditional technique into what we
define as the "improved technique'. Therefore, for the first years of
the model the "transfer" of the cattle from the traditional to the improved
sector will signify a spreading of this improved technique among farmers,
rather than a physical transfer from a "traditional" farmer to one who
uses the "improved" technique. In this case, the "transfer" will not
concern the young cows only, but the farmer's total herd whatever their
age. In a representative year of our model the economic entity -i.e. the
unit of the feeding column with the models- is the young cow (3 years
old for N'dama, 4 years old for Zebu), which can be transferred to a
technique other than the one in which it was bred. The problem is
different for the first years of our period, at least as far as the
transfer from "traditional" to "improved" is concerned. We can mno

longer consider the young cow as a single unit but rather as a "repre-



sentative" cow standing for the whole of the herd. Therefore for the
first years of the model some supplementary columns represent the whole
of the cows - excluding the heifers - within the traditional stock.

Some other columms have also been added to represent the whole of the
cows within the "improved" stock. Transfers are allowed from the former
columns.— “rraditional" stock - to the latter ones - "improved" stock.
In fact, this "transfer" means an improvement in the farmer's technique
without any actual transfer.

This traditional stock, as well as the improved stock into
which it can be transferred, will gradually disappear due to natural
mortality. It is further assumed that the offspring of these traditiomal
or improved stocks can be freely transferred from one technique to
another. As indicated in Section 2, the transfer will occur for the cows
when they are 3 (N'dama) or 4 (Zebu) years old without any obligation of
transferring the remainder of the herd in the same proportion. This
assumes that, for these cows, there can be a physical transfer from a

"traditional" farmer to an "improved" ome.

4) The Breeding Techniques

In addition to the techniques considered for the feeding,
another technique was chosen for the breeding. This 1s the opportunity
for small farmers to raise calves of both breeds on fallow with stylo-
santhes. After its birth, a calf stays at least some months with its
mother within the same technique. It can then be bred in another manner
and consequently be transferred from the initial feeding technique to

another. It is theoretically possible for a calf to be transferred



many times during its breeding period. However, it has been assumed

as a rule that each calf would be transferred only once. Only a few

cases of double transfer (one year in the "improved" or "fallow" techni-

que followed by a transfer to the irrigated technique) have been retained.
Thus the following simplifying assumption has been adopted.

It is determined that a calf may stay in the technique where it was

born until it is omne, two, or three years old and then be transferred

to another breeding technique for one year before it is slain; or a

calf may stay in the same technique without any actual transfer. In

this latter case the transfer would only be fictitious. Just as for

the cows, a transferred calf will not adopt the characteristics pertain-

ing to the new technique at once, but in contrast to the cows, only a

one year lag has been assumed before the calves acquire these char-

acteristics.

5) Transfer

In the above paragraphs it has been shown that transfers were
possible between the different activities - feeding, raising of the
initial stock, and breeding. The transfer can either be actual or
fictitious.

The first case -actual transfer- occurs when one animal
(calf or cow) is in fact physically transferred from one owner to another.
The second case -fictitious transfer- occurs when the animal remains
with its original owner.

A fictitious transfer is obviously costless whereas a physical

transfer entails some expense, mainly due to medical costs. These



expenses vary according to the original and final techniques involved

in the transfer. However, we assume that these expenses are the same
for all techniques. The only exceptions are a transfer from the ranch
technique (the cost of transfer is already included in the overall cost),
and a transfer from the traditiomnal tﬁ the improved technique, in which

case we assume that the expenses are negligible.

6) Slaughterhouse and Commercialization

Due to a lack of reliable data, the process of slaying and
marketing has been inserted into the model in a simplified form.
Within the raising industry the distinction has been made between a
modern sector (the ranch and irrigated raising techniques) and a con-
ventional sector (including the traditional, improved, and fallow raising
techniques). The production of these two different sectors will go
through different channels of marketing, transportation and slaughtering.
For instance, the cattle raised in the modern sector are more likely to
be carried on trucks, slain in modern slaughterhouses, and consumed
in big cities than the cattle raised in the conventional sector.
Therefore, the costs of slaying and marketing .for these two
sectors are different even though the final output (the ton of meat for

immediate consumption) is considered to be the same.

7)) Small farm animals, poultry, and fish

These animals have always been raised in the Ivory Coast in
a traditional manner, but during the last few years more modern techni-

ques (traditional and modern) of raising such animals have been



implemented. Therefore two competitive techniques (traditional and mod-
ern) of raising such animals have been introduced into the model. For
ovines and caprines, only the traditional technique has been considered.
The results of this part of the model have to be dealt with carefully
since most of the data used is not reliable. In particular, it is diffi-
cult to assess the actual costs of the traditiomal raising techniques
although these costs are certainly low and these activities are profit-
able. This does not imply that these activites may be developed without
any restriction. There is certainly a limit to their potential extension
even though this limit cannot be easily assessed. As a working hypothesis,
we have assumed that these activities could not grow faster than the
rural population during the model period

In the fishing activity, we made the distinction befween a tradi-
tional and a modern technique. These two techniques are, of course, annual
.activities. Besides, the level of the traditionmal technique for fishing
has been limited in the same way as the tra&itional technique for small

farm animals and poultry.



Part 1I: The results of the main alternative:

In this and the following sections as well, we are going to desig-
nate as the main alternative the version built with the set of data col-
lected in the Ivory Coast. The results of this main alternative have
been checked and analyzed in order to define some other'alternatives.
These are defined according to changes in certain coefficients which
appeared to be sensitive andfor unreliable. Wershall first present the
results of the main alternative before comparing them to the forecaéts
of the Ivorian Five-Year Plan.

1. The results

The main results of this basic alternative are shown in two tables

at the end of this part.

(a) Small cattle raising and fishing activities

We shall first consider the results concerning small
cattle and the fishing activities. Due to the
unreliability of the data, these results should not

be entirely trusted as long as the coefficients have
not been thoroughly checked.

Due to their low costs, the traditional techniques of
raising poultry, ovines, caprines, and porcines are,
of course, the most profitable. Consequently, they
were fully utilized in the model. Bﬁt as we set some
upper limits to these traditiomal activities, the pro-
duction of meat is taken over by the modern techmiques
in the case of poultry and porcines and by importation

in the case of ovines and caprines.
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In the first paragraph of Part I, we explained how
we set in the model a so-called "increasing incre-
mental demand" for meat. This exceeding demand for
meat could be matched by any of the cattle raising
techniques. However, the model chose poultry rais-
ing to meet this excess demand which simply confirms
the fact that chicken meat can be produced at a
lower cost. Similarly, for the fishing activities,
the traditional way appears to be the cheapest fol-
lowed by the modern technique which seems to be more
profitable than importatiom.

(b) Bovine raising

The most important results are the following:

- production of meat: The present shortage of beef
meat production -- as related to consumption --
should persist in the coming years, However, the

relative size of this deficit should decrease.

Quantities of meat expressed in toms of carcass + offals

1972 1975 1980 1985 1990
Consumption 46,806 51,800 73,500 102,100 143,400
Production 4,240 9,610 12,390 22,490 50,510

Consumption/ (%)
production 9% 18.5% 17% 22% 35%
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- feeding and breeding techniques. Surprisingly
enough, the most profitable technique, for feed-
ing and breeding as well, seems to be the tradi-
tional one. This is, of course, due to its low
costs which more than compensate for its low
returns — in terms of the weight of the animals.

Insofar as more expenses are entailed the improved technique seems
to be less profitable than the traditiomal and the model rejects it.
Since the traditional raising technique is land consuming -- and the sup-
ply of land limited —- the expansion of this technique cannot be pursued
indefinitely. We have assumed that 4 million hectares were available for
this purpose. Due to the increase of the size of the traditional herd,
this limit should be reached before 1980 after which it will be necessary
to switch to more intensive techniques. Then the pattern is basically
different between the two breeds of cattle (N'dama and Zebu) despite some
similarities.

According to the model, it should be more profitable to continue
the feeding of zebus in the traditional way. Since the supply of land
for this traditional raisiné technique is limited, the expansion of the
zebu cattle will go on at the expense of the N'damas. In fact, the feed-
ing of N'damas relies more and more over the years on the irrigated tech-
nique.

As regards the ranch technique, it does not seem to be profitable
with the coefficients assumed in this alternative. In fact the ranch
technique appears in the model only because it was forced to by a con-

straint aimed at accounting for the initial ranch herd in 19?2.
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The breeding techniques selected by the model differ according to
the breed and the initial feeding techniques. However, these breeding
techniques present some common characteristics:

The double-transfer technique (1l year in improved or fallow

technique preceding 1 or 2 years in the irrigated technique)

never come out. This indicates that these techniques appear

to be less profitable than the chosen single transfer tech-

niques.

As for the singie—transfer techniques selected by the model,

the last of the breeding period never exceeds one year. In

other words, the calves are slain when they are two years

old and it never seems to be profitable to breed them until

they are 3 or 4 years old.

In order to further present the breeding techniques, we have to
distinguish between the two breeds and among the feeding techniques from
whence the calves come.

N'dama breed:

The calves coming from the traditional feeding technique will be
bred in the traditional way as long as there is available land. Once
the land constraint is reached, the breeding process is taken over by
the fallow technique which is less land-consuming. Similarly, the
calves born on ranches are bred on fallow too. Finally, the calves born
on irrigated fields will be bred in this same irrigated technique.

Zebu breed:
The situation is very similar to the N'dama case. However, all

the Zebu calves come from the traditional technique as this.technique
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accounts for the total feeding of the Zebu cattle. Like the N'dama breed,
the Zebu calves born in a traditional herd will be bred with this tech-
nique as long as there is land available, namely between 1975 and 1980.
Afterwards the fallow technique takes over the breeding process. The
calves are then transferred from the traditional technique where they were
born to a fallow where they are bred for one year.

These changes in the pattern of feeding and breeding have the fol-

lowing results on the size of the herd:

Unit: Head of Cattle Basic Alternative

1972 1975 1980 1985 1990

N'dama herd raised:

In the traditional way 363,240 436,630 483,430 464,570 456,420
In the improved way - - - - -
On ranches- 3,560 6,380 7,780 7,340 7,276
On fallow with
stylosanthes 1,460  2h,200 71,880 78,610 8ly, 360
On irrigated fields 1,100 4,090 130,130 696,680 2,404,650
Sub-total N'dama 369,360 U71,300 693,220 1,247,200 2,953,190

Zebu herd raised:

In the traditional way 61,160 57,830 53,750 61,350 67,900
In the improved way - - - - ”

On fallow with
stylosanthes 100 2,860 2,390 3,510 4,400

On irrigated fields - - - = =

Sub-total Zebu* 61,260 60,690 56,140 64,860 72,300

Total cattle 130,620 531,990 T7h9,360 1,312,060 3,045,490

%*The apparently paradoxical pattern of growth of the Zebu cattle -~ first
decreasing and then increasing over the years —— is due to the fact that
in 1972 an important part of the herd is made up by calves (almost 8,000).

These calves are all slain in or before 1975; thus, the decrease in the
size of the herd.
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The growth rate of the Ivorian herd changes drastically around
1980. This is due to the switch in the rzising techniques which should
occur at that time. With tﬁe possibilities of further exploitation of
the traditional technique coming to an end, modern land-saving techniques
must then take the lead. Since these 1atter‘techniques entail an impor-
tant improvement in the demographic parameters of the cattle, it ensures
a dramatic increase in the size of the herd. This question is further
discussed in the next section, and in Part III, section.j.

2s Comparison with the Ivorian Plan:

The Ivorian Plan for 1971-1975 includes some forecasts for 1980.
We have tried to compare the results of the model with these figures as
well as with the policies advocated in the Plan.

Quantitative results:

Production of meat:

Although both the Plan and the model foresee an increasing defi-
cit between production and consumption of meat, the size of this deficit
varies in the two cases.

Production of meat

Units: tons of carcass + offals

1970 (1972) 1975 1980 1985 1990
Plan 5,400 (5,900) 6,500 9,500 = =
Model 4 (4,240) 9,670 12,390 22,490 50,570

For 1972, the results of the model are inferior to the forecasts
of the plan. This could indicate that within the model we have under-

. estimated the quantity of meat that each animal can produce. On the
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other hand, the faster increase of the meat production in the model vis-
a-vis the Plan is related to the sharp increase in the total size of the

Ivorian herd foreseen in the model

Bovine cattle: number of heads

1970 (1972) 1975 1980 1985 1990

Plan N'dama 355,000 (380,000) 476,000 506,000 2 -

Zebu 53,000 (56,600) 62,000 76,000 = -
Total 408,000 (436,600) 478,000 582,000 = i
Model N'dama 370,300 457,300 693,200 1,247,200 2,951,200
Zebu 61,300 60,700 56,200 64,900 72,300
Total 431,600 512,000 749,400 1,312,700 3,023,500

According to the model, the increase in the number of cattle is
going to be more important than the Plan foresees. In particular this
rate of increase is especially important after 1980 due to the fact that
the feeding of the N'dama cattle will increasingly depend on the irri-
gated technique. Since the demographic parameters (survival and fecun-
dity) are much better in this technique, it permits a rapid increase in
the size of the herd. In this connection, the discrepancy between the
forecasts of the Plan and the results of the model couid be a hint that
the demographic parameters of the cattle are in fact overestimated; in
particular for the irrigated technique. We shall come back to these

results in the third part of this document.
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Qualitative results:

As far as the choice of the raising technique is concerned, many
results of the model differ from the indications of the Plan. Although
the Plan does not give any breakdown of the total number of cattle
between the different techniques, it advocates the implementation of cer-
tain measures and techniques. We shall now have a look at these policies
vis-a-vis the results of the model.

Neither for the N'dama nor for the Zebu does the model select the
use of the so-called "improved" technique. This technique with some
extra expenses would entail an improvement in the characteristics of the
cattle (demography and weight). The result of the model would therefore
indicate that the gain in productivity does not compensate for the
increase in cost.

This conclusion is contrary to the policy propounded in the Plan,
namely the promotion of this "jmproved" technique among the farmers.
However, the related coéfficients of the model should be carefully
checked with the Ivorian administration before any final conclusion can
be drawn.

The raising on ranches of N'dama cattles does not appear for the
model to be a profitable technique. This is opposite to the policy offi-
cially pursued in Ivory Coast as well as in many other African countries,
namely an increasing implementation of ranches. The model instead
selects overwhelmingly, for both N'dama and Zebu, the irrigated tech-
nique. This too comes as a surprise since this opportunity is almost
neglected in the Plan and is only considered at the research stage.

Due to the importance of this subject, we shall come back to-it in our

third part.
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Livestock - Basic Alternative

Value in billions of CFA Surfaces in thousands of ha.

1972 1975 1980 1985 1990

FProduction
(1) Totsl value of mest and fish 19,97° <2,7h  32.h9 W67 63.7
(2) (of which imports) 5.59 5.91 8.0 10.31 12,13
(3) Annuel increase in value of herd .36 b o1 1.7k 5.52
() Total production (1) + (3) 20.33 23,18 33.20 L47.91 68.69
Inputs and labor force
(5) Inputs 6.65 8.66 13,11 21.58 38.68
(6) Wages 3.98 5.08 T.62 11,30 17.97
(7) Number of unskilled workers 12,120 16,610 26,190 37,150 61,620
Land used by raising sctivities
(8) Traditional 3,195, 3,370. L4,000. L,000. L,000.
(9) Fallow .6 11 o? _33 -O ho 0 LL6-0
(10) Ranches 16.4 32.8 32.8 32.8 32.8
(11) Irrigated x 1.0 8.0 Lh.0 155.0
Capital Stock
(12) Housing 6.0 7.36 20.96 6L.32 177.88
(13) Machinery 1.70 210 3.05 L.L9 6.8L
(14) Vehicles .26 37 .63 1o 2.42
(15) Upgraded lend .06 <37 1.70 h.99 13.28
(16) Value of the herd 6.48 7.70 11.22 19,90 Lf.52
(17) Total of capital (12) + (13) :
# {1y # {15 = {16} 14.54 17.90 37.56 9L4.84 247.9L
(18) Annual amortization of capital 52 T 1.48 3.89 10.06

(19) Gross value added'myraising end
merketing activities (L) - (2)
- (5 8.09 8.61 12.05 16,02 17.88

(20) Net value added (19) - (18) Tald T:86 15T 7243 7.82
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apparently holds true only for the ranches using the best quality of
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Livestock - Basic Mlternative: Consumption of Meat and Fish

Units: +ton of meat and
ton of fish equivalent fresh

1272 1975 1980 1985 1990

Consumption of beef 16, 800 51, 800 73,500 102,100 143, L00
locelly produced,

traditionsl way (L,120) (7,070) (11,110) (12,850) (12,610)
locally produced,

modern way (120) (980) (1,390) (9,640)  (37,630)
imported (L2,560)  (L3,750) (61,000) (79,610) (93,160)
Consumption of chicken 11,L00 12,600 15,800 19,600 2l, Lioo
locally produced,

traditional way (5,850) (6,000) (6,150) (6, 200) (6,250)
locally produced, ' '

modern way (L, 000) (6,600) " (9,650) (13,L400) (18,150)
imported (1,550) - . - - -
Consumption of sheep

2and _goat 11,500 13, 200 15, 200 17,100 19,500
locally produced (5, 250) (5,350) (5,L60) (5,520) (5,590)
imported (6,650) (7,850) (9,700) (11,580) (13,910)
Consumption of pork 2,600 2,900 3,500 4,100 L4, 900
locally produced,

traditionsl way (1,560) (1,600) (1,630) (1,650) (1,660)
locally produced, '

modern way (1,040) (1,300) (1,870) (¢,L50) (3,2L0)
imported - - - - -
Consumption of fish 116,000 137,000 187,000 260,000 353,000
locally caught,

traditional way (24,000)  (25,000) (26,000) (27,000) (28,000)
locally caught,

modern way (67,000) (102,000) (161,000) (233,000) (325,000)

imported (25,000) (10,000)
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land available for irrigation. In this alternative, the "charge" per

hectare retained for both ranch and irrigated field are the same as in
the main alternative (Part II). The supply of land for irrigation has
been fixed at 50,000 hectares.

Our first result was that the solution was infeasible. This
meant that, with the retained limits on every type of land ("normal"
land as well as ranches and irrigated fields), the supply of land was
insufficient to accommodate the total herd in 1990.

Since a "safety valve" had to be given, we eased the limit on the
quantity of land available for ranching. The result is interesting
albeit absurd: in order to accommodate the total Ivorian herd in 1990,
there should be more than 15 million hectares of land devoted to ranches.

This would indicate that the implementation of ranches can at best
be only a temporary relief. Due to the shortage of land, the increase
in the size of the Ivorian herd has finally to depend on the use of
intensive, land-saving techniques like irrigation.

The implementation of this land saving technique is all the more
needed since the very implementation of modern raising techniques
(ranches and/or irrigation) should increase drastically the size of the
herd. By improving the survival and fecundity coefficient of the cat-
tle, the use of these techniques increases the growth rate of the live-
stock and consequently the demand for land. Therefore the need of land
saving techniques is further enforced. This influence of the modern
raising techniques on the growth of the herd will be exemplified in the

next alternative.
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3. Easing of the constraint on traditional grazing

In our main alternative as in the two following ones, we have
assumed that the surface of land devoted to the traditiomal and improved
cattle raising techniques was limited to 4 million hectares. The very |
‘existence of this comstraint requires the implementation of more modern,
land-saving techniques. However, the exact level of this limit is
unknown and therefore the urgency of switching to these new'tethniques
cannot be precisely ascertained.

As an extreme assumption, we have tested out the case where no
1imit on "normal" land would exist. Although unrealistic, this case
distinguished certain characteristics of the traditional raising tech-
nique vis-a-vis the modern ones:

Firstly, the total surface of land needed for the traditional
technique would be some 9.3 million hectares. Since this figure is
above the highest estimation of the surface of land available for the
traditional raising activity, this indicates the necessity of switching
to more intensive methods before 1990.

_Secondly, the number of cattle in 1990 is, in this alternative,
much lower than in the main one: 1.6 million versus 3 million. This
difference is due to the difference of the demographic coefficients
betﬁeen the traditional and the irrigated techniques. To exemplify this
difference between the coefficients, we can compare the reproduction
coefficients of a N'dama cow in the traditional techmique and in the
irrigated technique. During its life span a cow will bear a cerﬁain num-

ber of calves or heifers. Only a certain proportion of these young
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heifers will live long enough to reach maturity, i.e. the age when they
can in turn bear their first calf. We define as the reproduction coeffi-
cient this latter number. For example a N'dama cow raised in the tradi-
tional technique should during its life give birth to 1.7 heifers which
will survive long enough to have their own calves. The correéponding
coefficient in the irrigated technique would be: 3.3.

Thirdly, the breeding pattern in this alternative differs from
the pattern occuring in the main alternative, where we retained a limit
on the surface of normal land. The breeding on fallow does not come oﬁt
and the breeding is restricted to the traditional way. Moreover, thé
last of the breeding process is no longer always confined to one year as
in the main alternative. In fact the breeding of Zebu.calves in tradi-
tional technique appears to be more profitable if it lasts 2 or 3 years
instead of one year —— i.e. if the calves are slain when they are 3 or 4
instead of 2 years old.

This result stems of course from the fact that since the land is
not‘akscarce resource any more, it can be more widely used.

To sum up, the main interest of this alternative is to stress
the fact that the implementation of more intensive, land-saving tech-
niques cannot be avoided since the land will become a scarce resource-
before 1990. Furthermore, it underscores the fact that this necessary
implementation of modern techniques will bring about a dramatic increase

in the size of the herd.
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Part IV: Project Appraisal - The Case of a Ranch

In this part, we are trying to cutline what could be the specific
contribution of this type of model to the economic appraisal of a par-
.ticular project. Since the most widely used criterion for project
appraisal is the internal rate of return, we will compare this method
with an alternative utilization of the model. In this respect, two main
ways of using the model can be contemplated. We can either embed in the
model the specific project or assess from the model shadow prices to be
used in a "classical" computation of the internal rate of return.

i Direct use of the model

If a specific ranch project was studied, its technical data could
be used to define the coefficient of an "activity" or column of the model.
This colum will then have the same role as the four already existing
activities that correspond to the four qualities of land.

By this use, the project would not be studied by itself but in
connection with the alternative raising activities. Not only the ranch
techniques, but the other raising techniques as well would then compete
with this particular project for the use of scarce resources.

Consequently the economic profitability will then depend on the
characteristics of these alternative techniques. To illustrate this
point, we may refer to the alternatives studied in the two previous parts.

The technical coefficients of the ranch activity using the first
quality of land (column FI1F), have been computed from a project already

contemplated. Therefore we can consider this activity as referring to
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a specific project, the economic feasibility of which we want to
appraise. The resulting outcome is that this feasibility depends not
only on the parameters of the projebt proper but on the characteristics
of the alternative techniques. Since these characteristics are not well
known yet, we have to try out different assumptioms. The outcome indi-
cates that a further improvement in the data used is necessary before we
can fully recognize the economic profitability of such a project. For
example, if we retain the coefficients collected in the Ivory Coast and
assume that no constraint exists on the availability of 1§nd for irriga-
tion, the concerned ranch project does not appear to be economically fea-
sible with a discount rate of 10 percent. To put it more precisely, this
project seems less profitable than an alternative project of raising on
irrigated areas. (Basic Alternative, Part II1). If on the other hand,
we consider that the number of cattle per hectare is more accurately
assessed with the figures retained in the alternmative (Part III, sec-
tion 1), the outcome is different. The ranch project then appears to
be economically feasible. The same result holds true too if the surface
of land available for irrigation is limited to 50,000 hectares.

In this latter case, a straightforward computation of the inter-
nal rate of return would have indicated that the ranch was less profit-
able than the irrigation project. The ranch project could then have
been discarded. The use of the model then shows that this project is
yet profitable due to the shortage of land fitted for irrigation.

In conclusion, we may say that improvement of certain data is

necessary before we can be positive as to the economic feasibility of



= 88 =

Then, once more, the model shows the interconnection of the dif-

ferent techniques which cannot be separately appraised. Necessary

improvements in the data should provide a better understanding of the

shadow prices.
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Part V: Summary and Conclusion

Although some useful indications can be derived from them, the
present results of the model are still tentative. Therefore, we shall
here insist on their limitations before we try to sum up what appears to
be the main findings of the model.

Due to the uncertainty of the data used the results have to be
dealt with carefully. In particular the qualitative aspect of these
results appears to be more important than the actual figures. For exam-
ple, more attention should be given to the raising techniques selected
by the model than to the actual index of these activities. This precau-
tion is all the more necessary the further we go into the contemplated
period. Though we may consider with suspicion the activity level
:eached by the irrigated raising technique in 1990 the usefulness and
importance of this technique holds true. That part of the model dealing
with small cattle (farm animals) and fish has mainly been taken in to
exemplify the possible use of such a study. However, its results also
should be considered very cautiously until the data inéluded in the model
have been improved.

This improvement of the data is necessary for all the model, if
we want to get more reliable information concerning, for instance, the
respective profitability of the ranch and the irrigated techniques or the
economic feasibility of any specific livestock project.

But whatever the present shortcomings of the model may be, valu-

able information can be derived from its results. The most important
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appears to be that the ivory Coast may face a shortage of land for rais-
ing activities within the next decade. This shortage will bring about
the necessity of switching to more intensive, land-saving raising tech-
niques. It should also be useful to reduce the duration of the breeding
period; the optimal age for the slaying of the calves seemingly being
around two years. |

If we want to summarize the indications given by the model the
following picture of the Ivorian raising industfy develops for the late
80's:

The "traditional' sector should be increased to the limit of the
availability of land. The share of the zebus in this fraditional herd
could increase too since this breed seems more fitted for traditional
techniques. However, the susceptibility of this breed to trypanosomiases
has to be taken into account to qualify this previous consideration.

Aside of the feeding of the cows on traditionmal grazing, the breeding of
the calves on fallow with stylosanthes seems to be a profitable activity,
In this case, the calves should be slain when they are about two years
old.

The "modern'" sector ranch and irrigated techniques will become
increasingly important; it would be mainly concerned with the N'dama
breed which appears more promising. This sector should be concerned
with thé feeding of the cows and the breeding of the calves up to the
optimal age that seems to be around two years also. Besides, this mod-
ern sector could increase its capacity by buying heifers from the tradi-

tional farmer. However, it does not seem economically profitable to buy
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calves from the traditional sector and breed them with modern techniques.
The productive capacities of both the ranch and irrigated tech-
niques are limited since the supply of land for each is restricted.
Thus both techniques would have to be implemented in turns, no matter
which is the most profitable.
Since the irrigated technique is less well known now, it may be
sensible, at first, to use the ranch technique. However, it seems it
will be necessary, at least in the long rum, to implement more intensive

techniques like irrigation.
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Comments on Ivory Coast Models

L This note will summarize the comments I made on the Ivory Coast models
at the seminar held on February 16. The comments concern the Rural Models,
the Urban Model, and the Central Model. For lack of time, I have not read
the paper on the educational model, nor have I participated in its discussion.

Rural Models

2. The Rural Models are of high technical quality and, with some changes
in the assumptions, they should provide valuable results for the Western
Africa Department as well as for the Ivorians. In the following, I will indi-
cate the implications of certain assumptions for the results obtained and
will make recommendations for changes in these assumptions. This will be donme
separately for the North and the South Models.

3. In its present form, the North Model assumes (a) a 2 percent annual
rate of increase of wages, including wages to migrants from Upper Volta; (b)
no change in productivity other than through the choice among technological
alternatives; (c¢) a decrease in the supply of local labor from 190 thousand

in 1972 to 80 thousand in 1990; (d) unchanged product prices; and (e) the sha-
dow exchange being equal to the actual exchange rate throughout the period.
Assumptions (a) and (c) represent the continuation of past trends, while (b),
(d), and (e) reflect lack of information on possible changes.

4. Given these assumptions, the optimizing solution of the model shows

small increases in agricultural production during the seventies and stagna-

tion during the eighties, accompanied by declining land use and rapidly in-
creasing wage payments to migrants (p.31). In turn, taking the Five-Year Plan's
production targets as exogenous, one gets explosive increases in wage payments
to migrants and declining net social regional returns (p.34).

54 The results are explained if we consider that, in the absence of increa-
ses in product prices, productivity (for a given technique), and the exchange
rate, the rise in wages would lead to a deterioration of the competitive posi-
tion of Ivorian producers, and regional welfare would be adversely affected

by the assumed pattern of migration also. But one should not extrapolate
trends in either wage changes or migration. Wage changes could be made depen-
dent on increases in productivity while a rising supply curve for migrant
workers should be assumed in conformity with the Central Model. Nor will the
extrapolation of past trends be appropriate for the outmigration of local labor
since preferences as regards income, the risk of unemployment, and location
differ among individuals. If we take account of these factors, a deceleration
of migration would ensue.

6. The assumptions made as regards productivity and exchange rates should
also be modified. One may borrow the assumption of productivity growth
from the Central Model, combining it with shifts in techniques in the North

Model, and adopt the 25 percent increase in the exchange rate obtained in
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the Central Model. I would recommend that new computer runs be made reflect-
ing these assumptions as well as the suggestions of the preceding paragraph,
prior to the mission to the Ivory Coast.

1s The results of the South Model depend to a considerable extent on the
assumptions made in regard to the future course of coffee and cocoa prices,
wages, and migration. On the basis of these assumptions, the conclusion is
reached that production would rise at a rapid rate, with smaller increases

in regional value added due to greater reliance on imported labor (p.40). The
assumptions on wage changes and migration should be reviewed for this model
also, and explicit consideration should be given to the implications of the
export tax on coffee and cocoa for foreign exchange earnings. While in the
present version export taxes are used as policy variables to affect income dis-
tribution (p.29), their more conventional role in maximizing foreign exchange
receipts would need to be separately considered. Attention should further be
given to the incentive effects of export taxes.

The Urban Model

8. In commenting on the Urban Model, I will concentrate on the numerical
results obtained. If, for comparability with the Central Model, one takes the
case with a 10 percent discount rate, a 25 percent foreign exchange premium,
and the continuation of the present tax and tariff structure, the production
of competitive manufacturing shows annual increases of 70 percent in 1972-75,
18 percent in 1975-80, 11 percent in 1980-85, and 1 percent in 1985-90 (p.43).
These results do not appear reasonable and contrast with the smooth changes of
manufacturing production obtained in the preliminary version of the Central
Model which does not contain extreme values. Nor does the behavior of gross
investment appear reasonable as this would involve substantial increases in
marginal capital-output ratios between 1972-75 and 1975-80. Finally, ques-
tions arise as regards the lack of sensitivity of the results to variations

in the exchange rate premium from 0 to 75 percent (Cf. pp.38-44).

9. In the course of the discussion, it has been suggested that the behavior
of marginal capital-output ratios can be explained by the eliminatiomn of ex-
cess capacity between 1975 and 1980. This however assumes that capacity is
fungible within each of the eight industries (e.g. shoe manufacturing capacity
can be used in producing clothing) and that the underutilization of capacity

is exclusively demand-determined. Neither of these assumptions is realistic,
however, and thus we cannot postulate that excess capacity would be eliminated
within a short period as demand for manufactured goods increases.

10. The peculiar behavior of the model in the first half of the seventies
should further be noted. From the table on p.32 it appears that even in the
most favorable case when taxes and subsidies are maintained, the interest rate
is 10 percent, and there is a foreign exchange premium of 75 percent, competi-
tive manufacturing production would decline from Cfa 59 billion in 1970 to 29
billion in 1972, only to increase again to 120 billion in 1975. In the ab-
sence of detailed informatiom on the structure of the model, it is difficult
to explain these results. But the lack of initial conditions on output has
necessarily affected the estimated pattern of manufacturing production in the
model as the figures for the initial year (1972) do not correspond to actual
magnitudes but were derived from the model itself. In turn, the lack of termi-
nal conditions appears to have influenced the behavior of investment while the



rigidity of the model may explain the unresponsiveness of the results to
changes in the exchange rate.

The Central Model

i The Central Model shows considerable originality, especially as far

as the formulation of the objective function is concerned. It also deserves
kudos for having obtained what may be considered reasonable results in its
preliminary version within a very short time. In the following, questions
will be raised concerning the assumptions of the model as regards the process
of urbanization. Furthermore, suggestions will be made on possible uses of
the model that offer general interest.

12 In the Central Model, rural-urban migration is taken to be exogenous
and it is assumed that migrants who do not find other occupations will be
absorbed in traditional services, thereby raising the proportion of unskilled
workers in this sector from 20 percent in 1970 to 50 percent in 1990 (p.23).
With decreasing productivity in traditional services, the efficiency price of
unskilled workers would decline at an annual rate of 1.5 percent as against an
increase of 3.4 percent for rural workers. However, equalization between the
wages of urban and rural labor would be reached only in 1985 and, by assump-
tion, this would not affect the pattern of migration (p.26).

13, The full absorption of the unemploved into the traditiomnal service sec-
tor does not appear to be a realistic assumption. It would seem more appro-
priate to assume partial absorption, together with the continuing operation of
the "big family" system under which those who have found jobs provide for un-
employed relatives. Also, migration should be taken to be endogenous rather
than exogenous of the model. We will then not have the increase in unemployed
and decline in the efficiency price of urban labor obtained in the present ver-
sion of the model.

14, Let me add, finally, that the model in its complete form offers an inte-
rest that transcends its usefulness for the Ivory Coast. Imn particular, it
appears to provide an excellent vehicle for investigating the impact on shadow
prices of changes in the objective function, in policy constraints, and in some
of the exogenous variables. It can also be used to indicate the pattern and
cost of incentives in effective protection terms and to examine the potential
effects of changes in trade policies on resource allocation and welfare, with
account taken of budgetary constraints. Such work could be usefully undertaken
after the results of the complete model are presented to the Ivorians in April.
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