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I
INTRODUGTION

1.1 Background and Objectives:

The Food and_Agriculﬁur& Organization of the Unit;
ed Nations(FAQ)_has embarked on & series of methodolo-
glcal studies, gnder the auspicies @f_the_United Nations
Fund for Populaticn Activities(UNFPA), focussing on the
interactions between populatiion, empleyment and preduc-
tivity with specia; emphgsis on jhe agricultqral sector
in a_mqltisectoral,rloggﬁﬁﬁym perspechive stgdy, A
major_objegtive_cf these studies ig %o agslst gnde:f
developed countries in integratipg more ﬁully theVPOPQ—
lation component and sgricultural development programs
into their develgpment_planning. Givep this_quective,
the Policy Agalysis Divisiom of FAO has_develoPedAgr
simulation model, henceforth referred to as the Mar rtos
Model, under qertaip specific assumptionsl)?i The model_
is essentially a prototype and its application in'spgcig

fic country. case studies may therefore require a.certain

1) Bela Martos, Loig- term:Emplovment Simulation Model,First
Report, The Medel FAOQ long—term Employment SlmUWa—
tion Project PA &/l INT/732/P02 Working Paper Series
No. 1, Rom&: Policy Analysis Division, FAQ, May 1974,




amount eof adaptatlion and medificatien. It has been
used in two experimental'studies: one for Egyptl), the

ether for Pakistan2)?

Given this backgrqumd;_and_follqwimg a numbep of pre-
vious studies which were sprnscred by FAO and cerried out
at the Institute of National Planning(INP), Cairo,?’ it
appeared appropriate %o choose Egypt for ﬁurthgr adaptation
and testing of the_Maptcs Mﬁdel.‘ This document desgfibes
the medified versieon of the Marfos medel and presents the
results of itis use in anrexps:imental study based_og avaif
lable data on fhe Egyptiam economymo The moﬁijipations were

aimed at enabLlng the medel teo dep1ct mere acc nrateWy the.

ggprﬁach 1Lc 1n14@rfrpo P_p:La*lﬂn and mconomic plan—
niﬁ , FA0 leng-herm Rmployment Simulation. Project PA
L/1 INT/73/P62 Werking Paper Series No. 7, Rome:

Pcllcy AP&TY%WC,DiViSiDH, VoS RER by B i 2L SR S

2) A Systems Simulatlén \_Approsch to Intépgrated Populaticn and
Bconomic Planning wibh Sppﬂmal Eqphaﬂla ch Agricéaltural " '
Devélopment and Empleéymenti An Experieméental Study §f Pakis-
tan, FAO/Pakistan Project on Systfem Simulation Approach %o
Ecenomic-Demogrophic¢ Interaction, PA 4/1 INT/73/P02 Werking
Paper Series Ne. 11, Rome: Polﬂcy Analysis Division, FAO,
March 1976, i ey : ,

3) See, for instances INP,’” cputatich,” EmpLoyment and Produc—
tivity in Bgyphisan Agriculture, A Pinal Report
on the FAO/IND resesrch Proaect, Cairo, INP,
Dec. 1974;and Perspective Study of Agrlcultura1‘
Developmen» for the Arab Republic OF beypt,Cen—
tral Policy Paper, ESP/P/73/2/CPS, FAO, Rome,

1975 =
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specific features of the Egyptian economy, and to incorpo-
rate those pplicy_choices which appear more relavant to the
Egyptian situation. The general objective of the model 1is
to provide planners and policy-makers with an effective
tool_for evaluating the eponcmi;udsmggraphic implications
of alternative development strategies, The model does not
lead to an optimum_soluticn, nor does it provide the policy-
maker with an elaborate program Qf action. 1t is simply
intended to serve as a qsefulrbasis or sta:ting point for
discussing relevant poli;yrissuag gnd‘gxplorjng the conse-
gquences of alternative lopgmtermlpoliqy optipns._vThe re—
sults of experimepting with a numbep of policy-packages
should greatly faciLitate the task of identifying a deve-—

lopment strategy for the future.

1.2 MethodologysSimulation.

A systems simulation approach is adopted in this

study for describing and analysing the system of econo-

=) 4) Unfortinately; but for geocds reascng 16 be given
later, the experiments were confined to a simplified
version of the model which did not fully consider the
issue of economic-demographic interaction.
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mic—-demographic interactions in preference tc an eco-—
nométric or mathematical prcecgramming spprcach, for

e

several reasocns., Fizst, Systems Simulation has a re-
markat le capacity in meodelling processe; invclving
recursive and feedback effects, which dominate the

dynamic interactions between ec

o
i b=
I

nomic and demographic
factors., Second, systems simulation affords consi-

derable flexibility in model building, with the possi-

h

bility of deccomposing complex functicnal relationships

into simple and hence mcre mansa

m
!TQ

ble Compenenis, on
the ¢ne hand, and ;xperimenping.with‘varicga cptions
relating te the dinclusien or exclusion of certain
varisbles and equetitngs, cr replacing them with cthers
as the Simulation experinents Lay bL%gHEE@Onuthej$her hand.
given the recurgive nature ?f the equaticns and the

~ ¢

possibility of simplifying Lomplex rslationships, the

L)
=
[
9-'

task of estimating

parameters ef the model is

2]
4
®
i

greatly simplifi ome parameiers may be estimq+ed
by applying ordi nzry legagh Squares. te eaﬂn equaticn
when relevant data are available, ofthers may be calib-

rated by means of sensliiviiy analysis when data are
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lacking or poor., Fourth, the systems simulation app-
roach is particularly gseful in_testing alternative
policy-packages corr¢5pondigg to different sets of
targets. This is especially important from the view-
podnt of longuterm_plaﬁning, since what really igtef
rests the plaﬁner‘or_the policy maker is an explprg—
tion‘of his area oftopt;ons and the probable conse-
quences of different combinations or sequences of

glicies, rather than a unique cor cpbtinmum scolution.
9 &

In short, systemsrsimulation‘involve; :elaxatiqn
or elimination of many pf thgfsﬁpicgrgssumptions and
constraints uﬂderlying thelegonometrig or mathematical
programming models, minimizes the data requirements
and estimatiqnal problems charagteristic of those
models, andrsatisfies more adequately thg ngeds ofAthg
plaﬂner or policy maker i3] the area of lomgnterm plan—

ﬁing91) All this is on the positive side. However,

) For instance, typical simultaneous equations problems of
econometric models(e.g, identification, estimation,etc)
are avoided. Lagged values of the endogénous variables
are generated by the simulation model itself, whereas
they are the actual cbserved or predetermined values in
econometric models., [/ long time series is normally re-—
gquired for econometrie estimaticn of the parameters, =
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to be fair, mention should also be made of some néga—-
tiﬁe'égpects of theé systems simulation approach. |
Simdlatibq experiments gpq?ggg.aliopAof_t?me‘and a
great deal of effort. Calibrating the unknown para~
meters and model validation may requive a great deal
of trial aud error, patisnce, persistence and ingen-
aity. The task of arriving st realistic values of the
parameters is made extremely difficult when the Tange
of imitial gaesses is wide, en the cne hand, sud When
%00 many unknown perameters appear in the same equa-
tion, on the other, The task of model validation is
also made difficult by the fact that the reliability

of ‘the separate compoments of the model provides mo

= whereas & short oue may suffice for calibrating the un—
kriown ‘parameters in a simultation model. A complete ~ -
input—-output table is essential in mathematical progra-—
mming models, whereas kni¢wleédge ef a few cells ‘may be
sufficient in a simulation model such as the oné uséd in
this study. The treatement of multiple objectives is
much ‘easier in simulation models than in mathematical -~
programmning ones, Finglly, nheither thé unique solution
of an ecoriometric modél neo¥ the optimal soluftion of a
programming model is o6f great relevance to long=term -
planning.,” See: Wuu-Long Lih and M.C, "Otteviani-Carrd,:
") systems Simulation Approach ..." for an interesting, -
though brief, discussien on the Jjustification of the me-
thodology of Systems Simulation(Section IIL). "For a’
detailed discussion seed T.N. Naylor, J.S." Balintfy, D,.S.
Burdick andkong Chu, Computer Simulation Technigues,
John Wiley, New York, 1966, FP. 4-9.




guarantee of the reliability of the model as a whole.
Finally, great care is re@uiredrin'indentifying a rea-
sonablg_numbep'ofralﬁerpative_polioy variable combina-
Tions or poligy_pagkagesér_Meaningful_selectiop should
be guided_byrintuition, past experience and experince
gaingd_fromrpreviousxs@malgtipn‘experiments, Othepf
wise, the number of possible alternatives may be too
large requiring an enermous number of runs Which was-
tes toc much time and effort and causes a great deal

of confusion,
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THE MODEL

The purpose of this section is %o describe, formally
as well as informally(verkally) the modified version of
the Martos model which we shall call SMEE 1: a Simukation

Model cof the Egyptlan Bconomy-version L.

2.1 Bectoral Breakdown

The following L1 preoduction sectors are disting-

nished in SMER 13

i) A rloqlzg;e(AGP) s o
1. Old-land, focd_s_ tc.(OW)
2, Old-land, non-food sector\OF)
SEENEvE Stds iuad e sor D

R Newhland9 nen—food sector(NE)

15D Industrz(IND)
5. Capital geods seﬂtOP(C&\
P Intermediate_goods‘sector(IN)

7. Consumer goods sector(Cq)



s T

iii) Construction(CN)

8, Construction sector(CN)
iv) Serviges(SER) o
9 Edgcatign_sectortEB)
10, Health_seotor(HL)
D Gl T
sector totals and subtotals are calculated
according to the following definitions:
1. Old-land agriggltupeé O%OF+ OF
2, New-land agricultures N=NF+ NF
3. Food sectors s F=OF+ NF
4, Non-food sectors s F=0F+ NF
5. Agriculture ¢ AG=0 + N=F + F

Go Industry

T ae

IND=CA+ IN+ CG

e Services

T

SER=ED+ HL+ CG

8, Economy EC =AG+ IND+ ON+ SER.

oo

In comparing this sectoral breakdowp_with_that of the
Ministry of Planning, the fol;owing peints shouldrbe borne
in mind; AGR corresponds to the total of agriculture, Leni=
gation and drainage. IND corrgsponds to the total'of indus—

try, mining, petroleum and electricily. OSER corregponds to
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the total of distribution and service sectors which include
transportation and communications, suez-canal, commerce and

finance, housing, public utilities, and other services.

2.2 Components of SMEE 1

h

SMER 1 congists o

=

six submodels, with each sub-
model further divided into a number of sections.

The submodels and their sections are the following:

Submodel 1l: Agriculture

Land input_ 2 AGR 1
Labour input : AGR
Capital stock 3 AGR

F Ax R

Production 3 AGR

Submodel 23 Industry and Construction

Liabour inpat ¢ IND

lJ

Fo

Capital stock : IND
Production S IND=

Submodel 3: Services

Production ¢ SER 1
Employment : SER 2
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Submodel 4: National Economy

Domestic product and income distribution: ECN 1

Consumption
Investment and saving

Foreign transactions

Submode; 5; Labour Market

Labour_supply : - ¢ LAB 1
Employment and unemployment s LAB 2
: LAB 3

Labour productivity

Submodel 6: Population

Education POP 1

" oe

Population profile & POP:2
Births and survival ¢ POP %

POP 4

ga

Migration

2e%. Variables and Parameterss

Notatiqnal System,

BECN 2
ECN 3
ECN 4

A variable 1s generally dencted by 5 sets of

characters¥9

which refer to the name of the variable.

The first set consists of 3 characters

The secend

set usually consists of 2 characters which specify

*® This paragraph appiies also to the parameters of the model,
since they may change from one time pericd t¢ another and hence

may be resarded as variables,



