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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 & seriss of methodolo~
gical studies, under the auspicies ef the United Nations
Fund for Populaticn AotivitieS(UNFPA), focussing on the
interactions between populafiicn, employment and preduc-
tivity with specia; emphgsis on j@e agricultgral sector
in a_mqltisectoralg_loggﬁﬁﬁym perspechive stgdy, A
major_objthive_cf these stu@ies is to assist gnde:f
developed countries in integratipg more fully therp0pg—
lation component and agricultural develppmgnt programs
into their development planning. Givep this_quective,
the Policy Analysis Division of FAOQ has develcped a
simulation model, henceforth referred to as the Martos
Model, under qertaig specific asaumptionsl)q_ The modelr
is essentially a prototype and its application in'spgciﬁ

fic country case studies _may therefore require a._certain

1) Bela Martos, Loig- termiEmplovment Simulation Model,First
Report, The Medel, FAQ long—term Employment SlmUWa—
tion Project PA &/l INT/72/P02 Working Papér Series
No. 1, Rom&: Pelicy Analysis Division, FAO, May 1974,




amount eof adaptation and medificatien. It has been
used in two experimentalhstudies: one for Egyptl), the

ether for Pakistan2)?

Given this backgrqumd;_and_follqwimg a numbep or pha-
vious studies which were_sprnsu:ed by FAO 3nd oarpied out
st the Institute of National Planning(INP), Cairo,”’ it
appeared appropriate tp_ghogge Egypt for ﬁurthgr adaptation
and testing of the_Maptcs Mﬁdel.‘ This decument desgribes
the medified versien of the Marfos medel and presents the
results of its use in an»exps:imental study based_og avaif
lable data on the Egyptiam economymo The moﬁiﬁipations were

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

_Eprﬁach fc_jpiémrfFPo P_p:La+1nn and Eoonomic pian—
niﬁ s FAO long-—téerm Employment Simiilation Préject PA
L/1 INT/73/P62 Werking Paper Series No. 7, Rome:

PCllCY AP&WV%WG,DiViSiﬂﬂg Vit SRR by B i 7L SR S
2) A Systems Simulabicn Approach to Intégrated Pdpulatichn and

Economic Planning wibth Special hEmphasis on AgricaltGral
Devélopment and Empleéymenti An FExperieméental Study 8f Pakis-
tan, FAO/Pakistan Project on System Simulation Approach t6
Ecenomic-Demogrophic¢ Interaction, PA 4/1 INT/73/P02 Werking
Paper Series Ne. 11, Rome: Polﬂcy Analysis Division, FAO,
March 1976, , i o e L : ;

3) See, for instances INP,’ pﬂgatncp, EmpLoyment and Produs—
tivity in Egip+1ﬁn Agriculiars, A Pinal Repor®
on the FAQ/INP research Proaect, Caird, INP,
Dec. 1974;and Perspective Study of Agrlcultura1'
Developmeﬁu for the Arab nepublic of bgypt,Cen—
tral Policy Paper, ESP/P/73/2/CPS, FAOQ, 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 is
to provide planners and policy-makers with an effective
tool_for evaluating the egoncmi;udemqgraphic implications
of alternative develoPment strategies, _Theimodel does not
lead tc an optimum solution, nor does 1% provide the policy-
maker with an elabo:ate program Qf action. It is simply
intended to serve as a qsefulrbasis or starting point for
discussing relevapt poli;y_;ssuag gnd‘explorjng 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 MethodologysgSimulation.

A systems simulation approach is adopted in this

study for describing and analysing the system of econo-

=) 4) Unfortinately,; but for geocds reascng to 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 toc an eco-—
nométric or mathematical ppcgrammingrapprpach;rfor
seversl reasons, Firss, Systems_Sjmalaticn has a It~
markat le capacity in modelling processe inyclving
recursive and feedbaek effeuts? whic@ dominate the
dynamic inferart1bp”_betweey 2con( Hlﬂ_and a@nogxaphlc
factors. Second, systems simulation gffords consif
derable flexibilify in model building, with the possi-
bility of decomposing oomplex functi@naL relaﬁiqnships
intc simple and hence mcre managsable compenents, on
the ene hand, and ;xperimenping‘wiﬁh\varicga cptions
relating teo the ingluﬂﬂ;n er eyolq sion of certaig
varisbles and equeticns,; cr replacing them with cthers
as the Simulation experiments nay sug

gge8l -, onuthe ofher hand.

given the recursive nafiurs of the equaticns and the

~

possibility of simplifying femplex relationships, the
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Tthe medel is

"l:

greatly 1, fied, Some parameters may be estimated
by applying ordinary Least squares tc each equation
when relevant data are available, ofthers may be calib-

rated by means of sensliiiviiy analysis when data sare
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lacking or pcor. Fourth, the systems simulation app-
roach is particularly gseful inrtesting alternative
policy-packages corrgspondigg to_different sets of
targets. This 1s especially impqrﬁaﬁt from the view-
point of leng-term planning, since what really inte-
rests the plannervor_the policy maker is an explpra—
tion_of his area of_opt;ons anq thg p:obablg conse-—
quences of different combinatiocns or sequences of

policles, rather than a unique cr cptimum sclution.

In short, systems_simulation‘ipvolve; relaxation
or elimination of many pf thg:sﬁpicg_gssumptions and
constraints underlying the‘econometric B mathematical
programming models, minimizes the data requirements
and estimatiqnal problems charaqteristic of those
models, andrsatisfies more adequately the needs of the
planner or policy maker k] the area of longntgrm plan-

ﬂiﬂggl) All this is on Ghe posiftive side. However,

L For instance, typical simultaneous equations problems of
econometric models(e.g. identification, estimation,etc)
are avoided. Lagged values of the endogenous variables
are generated by the simulation model itself, whereas
they are the actual cbserved or predetermined valueés in
econometric models. [/ long time series is normally re-
gquired for econometrie estimation of the parameters, =
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to be fair, mention should also be made of somernéga--
tiVe'égpects of thé systems simulation approach. |
Simﬁlatibg éx@erimgpts_cpq?gpg_a_ioﬁ_of.t}gg‘and a
great deal of effort. alibrating the unknown para-
meters and model validation may requive a great deal
of trial and error, petience, persistence and ingen-
uity. The task of arriving at reslistic values of the
persmeters is made extremely difficult when the range
of imitial guesses is wide, en the one hand, sud When
t00 mauy unknows parameters sppear in the same equa-
tion, on the other, The task of model validation is
also made difficult by the fact that the relisbility

of -'.t_he.,sep%?at?,,c?#@@@?é??._ of the model provides no

= whereas & short one may suffice for calibrating the un—
kriowh paraméeters in a simultation model, A ¢ompletée ” -
input—-output  table is egsential in mathematical progra-
mming models, whereas knowledge ef a few cells ‘may be
sufficient in a simulation model such as thé oné uséd in
this study. The treatement ¢f multiple objectives is
much easier in simulation models than in mathematical -
programming ones, Finglly, neithér thé unigue solution
of an ecoriometric modél ne® the optimal solution of a
programming model is 6f gredat relevance to long=term °
planning.  See: Wuu-<Long Linh and M,C, "Ottavisani-Carrd, '
") systems Simulation Approach ..." for an interesting,
though brief, discussien on the Jjustification of 'the me-
thodology of Systems Simulation(Section II). "For a
detailed discussion seedy T.N. Naylor, J.S. Balintfy, D.S.
Burdick andkong Chu, Computer Simulation Technigues,
JOhIl Wiley, NeW YOI‘k, 1966, PPo 4-90




guarantee of the reliability of the model as a whole.
Finally, great care is requiredin'indentifying'a rea-—
sonablg_numbep_ofralﬁerpative_polioy variable combina-
Tions or poligy_pagkagesér_Meaningful_selectiop shoqld
be guided_byrintuition, past experience and experince
gaingd_from‘previousxsimalgtipn‘experiments, Othepf
wise, the number of possible alternatives may be too
large requiring an enermous number of runs Which was-
tes too nuch 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(verbally) the modified version of
the Maruos model mhjch we qhajl call SHMEE 1l: =z Simukation

Model cof the Egyptlian Bconomy-version 1.

2.1 Bectoral Breaskdown

The following L1 production sectors are disting-

nished in SMER 13

i) & rloqlzg;e(AGP) s o
1. Old-land, foc@rsé tor (OF)
2, Old-land, non-food s_ector\OF)
AIEvEoad s ikad e sor )

R Newhland9 nen—food sector(NE)

1) IndustTK(IND)
5. Capital geods seﬁtov(CA\
P Intermediate_goods‘sector(IN)

7. Consumer goods sector(CG)
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iii) Construction(CN)

8. Construction sector(CN)
iv) Serviges(SER)

9 Edgcatign_sector(ED)

10, Health_seotor(HL)

11, che:rservices(OG)

sector totals and subtotals are calculated

according to the following
1, 0ld-land agrigulture:
2, New-land agricultures:
2y Bond sectors Ty
4, Nen-food sectors s
5. Agriculture §

6. Industry

T

e Services

8, Economy

€0

definitions:

O¥0F+ OF

N=NF+ NF

F=0F+ NF

F=0F+ NF

LAG=0 + N=F 4+ F
IND=CA+ IN+ CG
SER=ED+ HL+ OG

EC =AG+ IND+ CN+ SER.

In comparing this sectoral breakdown with that of the

Ministry of Planning, the fol;owipg points should_be borne

in mind: AGR corresponds to the total of agriculture, irri-

gation and drainage. IND correspends to the total_of indusm

try, mining, petroleum and electricity.

SER corresponds 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

1y

SME®R 1 ceongists o

=

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

The submodels and their sections are the following:

Submodel 1: Agriculture

Land input_ s AGR 1
Labour input ¢ AGR
Capital Stock 3 AGE

F Ax R

Production 3 AGR

Submodel 23 Industry and Construction

Labour input ¢ IND

lJ

Fo

Capital stock s IND
Production P D

Submodel %: Services

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

Domestic product and income distribution: ECN 1

Consumption ¢ ECN 2
Tnvestment and saving ¢ ECN 3
Foreign transacticns ¢ ECN 4

Submode; 5; Labour Market

Labour supply - ¢ LAB 1
Employment and unemployment s LAB 2
& BAR: 5

Labour productivity

Submodel 6: Population

Education POP 1

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

Migration s POP 4

2.5, Variables and Parameterss:

Notational System.

A varisble is generally depqted by 3 sets of _
cha:acters¥9 The first set»consists Qf 3 charactg:s
which refer toc the name of the variable. The ;ecend

set usually consists of 2 characters which specify

%® [his parograph applies also to the parameters of the model,
since they may change from one time periced to another and hence
may be regarded as variables.
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the sector, subsector, population sex or.age.grdqp,,
etc.‘to wh;qh the thelvgpigpleqbglongso .In_sgme cases
the second set of characters is veddoed to a sizgle
character or increased toc 3 characters. The third set
consists of a single character which refers do théh
point of time at which the value of the varisble is
measured. For egample,lLANf AG.K stands for the total
land area under cu;tiyatiop(LAN) in the agricultural
sector(AG) inhtheAqurrepﬁlyime_pgriqd(K), Note also

that a 3 is used as a multiplication sign.

2.3,1 Policy Variabless/

A develoPﬁent.alternative.or strategy is defined
in terms of the values assigned to the following set
of policy variabless

1. IAR: Investment allocation ratios

‘Allqcatiqn of investmgpt amopg'thg sgctors of
which the econony is‘comppsed is expressed via the ratio-of
sectoral investment to total investment in a given

-year. These ratios may vary over time to express

e - PR,

BT oL VIR R ey L Lt rmrsad-ana) ;'\'F.A i".‘?“f\ Vo T e
[N B NG S I I EIN SN SR SR SVET T : s T E, LN S T T L
. . . "o
MRS RN
e IEREA Ly . i R . y L
e N et - N - ‘e . . - L - | R AT [ L
- . -
B ~
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delibrate shifts in priorities during the planning
period. BSpecific ratios are defined for all sub-
sectors, except for agriculture where a single ra-
tio is used for the sector as a whole. The alloca-
tion of agricqlture‘s share is done at a later stage

in the light of the land reclamation program.,

IRN: Land rec¢lamation program.

The OPQQing uprof new-land fo: cgltivation is
supposed to be determined by a policy decision.
The annual pregram of‘land rgclamation determines
in turn the share of the new-land sector in total
agricultural investmsnt, The residual is the share

of the old land sector.

3. EXR: Export targets.

These are expressed in terms of the ratio of
production retained for export in the agricultural,

industrial, and services sectors.

4, CPM: Growth of household consumption.

Growth of consumption per equivalent adult con-

sumer(e.a.c.)is subject to policy control via a
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consumption to disposable income per e.a.c. growth
rate multiplier. It is assumed that the rate of -

per e.a.C., consumption is always non-negative. . .

GVC: Growth of government consumption.

It is assumed that the .rate of growth of public. .
consumption is determined as a result of a.policy.
decision.

e

TAX: Direct taxes.

The ratio of direct taxes to gross demestic pro-
duct at-factar -cost is a policy variable, which
determines the soclety's disposable income, This

in turn affects consumption and domestic funds avai- -

lable for investment.

ITX: Indirect taxes and subsidies,

GDP at factor cost isconverted. into GDP at mar-
ket prices using the ratio of net indirect taxes

and subsidies to GDP at factor cost,.
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8. RGW: Growth of wage rates,

i assumed that growth of the wage rate in
new—land agriculture and igdu;t:y_isisubject to
policy control. Wage rates, together with marginal
product of labour, determine employment in the non-

service sectors.

9. PPL: Population Policy.

Population policy_is incorporated in SMEE by
means of a discrete variable which takes on the
following values: O'er slack or ne policy,‘l Eox
general policy with no SPecific commitments, 2
for pertial policies programs, and 3 for well-

defined national policy and commitment.

2.3.2. Exogenous Variables and Parameters:

These are the variables and parameters whose
values are given from outside the model, and are

not subject to policy control.

They ares
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A_.:-i, Llh .9 (l: OF, O._E-‘g NE9 NF.Q h, .j:l, 29,3)9
J
Parameters of the agricultural production func-—

tions(equations (1)—(4) of AGR 4).

Aoi, Shg, (j..:-'CA.Q IN, CG’, GNg h'—-:l., au-q', g-—'ls 2)-
Parameters of the industrial prcdaction functions

and constructions(equations (1L)-(4) of IND 3).

. hij, (i=1, 2; 3, J§=0, 1, 2): Parameters of the

LAN. OF, LAN. NF end FPI. AG functions(equations
(8), (8) and (10) of AGR 1 respectively).

BCA.i, (i=AG, CA, IN, CG, CN, ED, HL, 0G): Input
coefficients for capital goods when investing in
sector i(equation (3) of ECN 4).

BCN.i, (i=AG, CA, IN, CG, CN, ED, HL, 0G): Input
coefficients for comstruction production when in-

vesting in sector i(equation (27) of ECN 3),

CO: Ratic of cver-head labour %o direct labour re-
quirements in agriculture(equation (3) of AGR 2).
CID: Coefficient relating rate of growth of con-

sumption per e.a.c. to income distribution(equa-

tion{4) of AGR 4).



10,

Ll.

13

K2

14,

15,

CKR: Incremental ratic of educational capacity to
investment in educaticn{equatiocn (1) of POP 1).
dos Ratic of overhead labour to direct labour re-
guirements of the industrial sectors(equation (5)
gf IND 1),

DEP: Depreciation rates in capital stock equations
(1)=(2) of AGR 3 and(1)-(4) of IND 2).

FGV: Ratio of government food consumption to total
government consumption(equation (10) of ECN 2).

FPI: Price index for non-food agricultural com-—

modities.

FRV: Net forelgn revenue not connected with trade

(e.g. aid, tourism, transfers of citizens working

abrecad) .

gis (i=0, 1, 2): Coefficients of the incremental
capital~land ratic furncticn(equation(24) of ECN

By
HNA: Ratic of construction labour force to non-

agricultural labour force(equation (12) of LAB 1).
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16. IEF: Income elesticity of demand for focd(equa-
tion(?7) of ECN 2).

17. TMR: Ratio imports tc gross production or con-
sumption(equations(5)-(7) of ECN 4),

18. IRD: Interest rate on foreign debt(equation (13)
of ECN 4).

19. ITS: Ratio of industrial to non-agricultural la-
bour force(equation (11) of LAB 1).

20. JOF: Percentage of fertile women employmeht in
total population of fertile women.

2l. Ki, (i=0, 1, 2): Coefficients of the function of
employment in the services sector(equation(l) of
SER 2).

22, ICR: Ratio of land withdrawn from agriculture .to
construction gross production(equation(3) of AGR1).

25, LEB: Life expectancy at birth.

24, LPR: Labour force participation rates(equation(l)

of LAB L},



25. LSE: Labour switch elasticity with respect to
wage differential growth rate multiplier(equation

(6) of LAB l)
26, MRB: Male ratio at rwruh(equa;lcn(E) of POP-2).
27. MIR: Maturaticn PaLps(equaflon(9) (14) pf POF 2).

28, NGR: Ratioc of value added to gross production for

gach production sector,

29, OKR: Incremental cutput-—capital ratioc in service
sectors(equatinns(l)=(3) of SER 1).

30. Pl: Children's ratic of educational capacity
(equation(2) of PCP 1),

8ks Pot Rat]o ff 0911 ege graduat%s to adult education-

al capa01ty(equatloh(4) of POP 1),

32, PEF: Price slasticity of demand for food(equation

(7) of ECN 2).

3%. PESs Permissible rate ef excess supply over de-—
mand for constructicn production(equation(29) of

BCN 3.

34, PIN: Ratic of investment participatiocn in current

production in capital steck equations.
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36.

57

38,

29.

40,

41,

42,

- I =

Qi3 (i=0; 13 0o #)3 Parameters of the fertility
function(equation (4) of POP %),

RIC: Ratio of investment oriented construction
productien to total construction production(equa—
tion(28) of ECN 3).

RGW: Ratic of growth of wage rates in the old land

agriculture and construction sectors.

V.s (i=CA, IN, CG, CI) coefficient of the indus-
trial and construction employment functions{equa-

tion(l)=(4) of IND 1).

Wi, (i= O, N) Coefficilents of the agricultural
employment functions(equations(l)-(2) of AGR 2).
WIR: Ratio of wage income t¢ ﬁotal income ¢f the
services sector(equation(l0) of BCN 1).°

X: Ratio of additicnal new land gultivated to the
stock of new land which has not reached the stage
of economic producticn(equatiocn(4) of AGR 1).

i sgs (i=Q, 1; 2, s&=f, m, g= cfx, fy o oow
efficients of the survival functiecns(5)-(12) of

PEP T,
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42. ZDM.0O: Coefficient to dampen the effect of dec-—
line in the old land area on the growth of la-

bour force in that sector.

2e%.%. HEndogenous Variables,

These are the variasbles whose values are deter—
mined within the medel. The endogenous variables,

arranged in alphabetical order, are presented below.

l. BTH: Numbe; of @;rths?
2. CAP: Capital stocko
5. CGR: Growivh rate ;f consumption per €.8.C,
4, COS: Consumptipn of all goods and services.
5. COF: Food consumption.
6. COF: Non-food consumption.
7. DBT: Outstanding foreign debt.
8. DEK: Investment-induced demand for capital goods
and constructicn,
9, DIN: Disposablerir_lcomreo
10. ECA: Educational capacity, expressedrin terms of
the total number of students_in school, college,

adult and other informal education.
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18,
19.
20,
2

23,

EDC: Cumulated educatlion, exXpressed in terms of

the society's gtock of educated adults.

BEDL: Educatiocnal level, defined as the ratio of
cumulated adulti-sgs education tc the adult popu-

lation,

BEGR: Growth rate of the educational level,
FEMP: Employment,

EXPE Expérﬂﬂa

FERE Fertiiiﬁy ratie.

FFI: Foreign finanmcing cof investment, expressed

as the ratic of the excess of investment over

saving to tetal invesiment,
FPI: Food price indexX.
GDPs Greoss demestic product,
GPT: Gross proeduction,

GPYs Gress labour productivity.

GRM: Gravity multiplier which is used in the

labour force and po

Nre)

ulation submodels and affects
labour switching from agricultural to non-agricul-

tural eccupaticns in t he former, and rural-urban



2%,

2,
25,
26,
27.
28,
29,
30,
31,

22.

52

34,

-2 -

migration in the latter,

IMN: Net imports, i.e. the excess of imports over

exports.

TMPs
INF?
INR:
INSE
INV:

KTE:

LAS:

Imports.

Inveétment(first ailocation),
Invesfment rate,

Invesfﬁemt(éeéﬁnd ailécation)o
Investment.

Capital—land ratin in new-land sector.
Labé&g force.

Pf@duc%i&e lénd ared.

Switching labour force from agricultural to

non=agricultural jobs.

LAW:

MAT ¢

Liard withdrawn from cultivation.

Maturation from one population age—group %o

the next.,

35, MIG: Migration from rural to urban areas.

%6, MGR: Migraticn rate.
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37 NCG: Number of graduates of technical schools
and higher education institutions, which are eli-
gible for placements for government and public

sector jobhs by the Ministry of Manpower.

58a NPI? Nef pf?dﬁéft%alﬁe édded)°

Py NPY; Net iébéﬁf érodﬁcti%iﬁyo

L R

41, OVLE Ove:heédiébéﬁr input, i.e. labour reéui:e—
ments which canned be assigned te the individual

subsectors of a given sector.

42. PNL: New land brought into the orbit of economic

production.
43, POP: Populaticn,
44; PORE Rﬁrai popéiétiona
45, POUs: Ufban pééﬁiéfiéﬁa
i BT A R o e B e R i
4%, SAR? Séviﬁé fafe.

48, SAV: Total savings.
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49, SEX: Excess supply of investment oriented con-
struction output.

50, SVR: Burvival race.

51, TWG: Total wage income,

52. UEM: Total number of unemployed:persons.

2e%.4. Other Symbois,
- The following symbels are used in the population
e
1. Sex symncls
B= Dummy index for sex groups
m= Male

f= Female,

2. Age symbels

g= Dummy index for age groups

e}
1

Ohildren(oflA years)

#
£ Pertile(l5-4< years)

* @
I

Elderly(50-65 years)
d = 01d (65 years and over).
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s and subtotal

B= m+f= Both sexes

W=

E* +e= Working age

A= W 0% Aduls

T= A+G = Totalo

The following symbols are alsc used:

Ahs

Indicating movement Irom agricultural to
non-agricultural Jjcbs in the labour switch
functiocn.,

Equivalent 2dult consumer(e.8.C.).

Factor costo

: Househcld.

: Market prices.

Indicating movement from rural to urban

areas.

: Dummy index for time,
= Base year.

= Current year.

Previous year.
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The HEguations:

As noted previously, SMEE consists of 6 submodels,
namely sgriculture, industry and construction, ser—
Vices,reconomy; labou: market, and demography. Qu
presentation of the model will be as follows: we be-
gin by stating the quations of eadh section in the
model and describing hew the key variables in each
section are determined. This is followed by a
brief description of the mechapism of eccnomic and
demographic defermination and the interaction among

the various submodels of which SMEE is composed.

ea

Submodel 1: Agriculture

AGR 1: Land input

1) LAN.AG.K= LAN.O.K + LAN.N.K

2) LAN.0.K = T&N,0.J ~ LAW.O.J

|

3) ]TJ-AWGOGK == LCPJK .‘?‘: GPI‘OCNI.’.K :
4) PNL.N.K = X #.( %= IRN.N+t ~ TAN.N.J)
621960

5) LAN.N.K = TAN.N.J + PNL.N.K 7 {m e
]:_I.A.NnOF.J + b12¥ FPI.AGIJ

6) LAN.OF.K= bl0+ bllz =&l
Hhiteta FPI.AG.J
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7) LAN.OF.K= LAN,O.K - LAN.OF.K

8) LAN.NF.K= b20+ b2l fonenisd . bopy ZPLeAG.]
e &2t FPL.AG.T
9) TAN,NF.K= LAN.N.K - LAN.NF.K
. i B
10) FPIL.AG.K= b330+ b3lx ﬁﬁ:-ﬂf‘-b b3z £ TIM.K

The total area Qf lagd available ﬁqr cultivation in
the current year is the sum of_the_cldflagd_agd_the new-
land areas., The arsarcf the pLdulaﬂd sector available for
cultivation in the current year equals prgviqgs yearfs
area minus the area withdrawn from agricultural preduction.
Land withdrawal in a given year 1is assgmed to_be propor—
tional to the gross productjog of the constructiocn industry
in that year,the factor cfrpropoptionality_peing LQR:_the_
ratio of land withdrawn from oldeand agricultqre to cons-—
truction gross production, The area of the new-land sector
in the current year 15 calculated as the sum of previous
year's area plus the additional new land which has reached
the stage of econcmic production. The latter is assumed to
be propoftional to the area of land which has been reclaimed

but has not reached the stage of economic production up to
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the previous year., This is defined as the difference be-
tween total area reclaimed since 1960, or a little earlier,
and the area of productive new land 1n the previous yearlD,
It is assumed that the new land sector is not subject to

land withdrawale.

The area of each subsector is then allocated to food
and non-food production. The share of food production is
calculated by means of a simple linear function in which
the explanatory variables are the proportion of each sub-
sector's area devoted toAfood prpduction and the ratio of
the focd to non-food ppice_ipdex, bo?h 1agged_pnelyear,
The area allocated to nonmfpod pr@duction is takenAas the‘

reginual of total area and the food area in each subsgector.

AGR 2@ Labour input(employment)

\Jm@aOFnJ VM:P.OF.J)

L i Oo16 =SHMRL Dol ® (1 -+ HEIEY rmspey ey

- : ' o I VMPGNF!J i VMP'NF‘J)
EMP.N.J ® (1 + WN f\/WAGaN.J £ WAG.N.J

3) - OVL.AG.K= €O x(—iE%;N--EMP.iJ{)

il

2) EMP.N.K

1) The year 1960 marks the beginning of large-scale land
reclamation programs in Egypt.



~ 30 -
4) EMP.AG.K= ( ;2 . BMP.i.K)+ OVL.AG.K
Yt s N

5) WAG.O.K= WAG.O0.J = (1l+ RGW.0.K)

6) WAG.N.K= WAG.N.J % (1+ BRGW.N.K)

The labour input ef the current year is calculated
for each subsector by applying a rate of growth to the la-

bour input of the previocus year, The rate of growth appli-

0

cable toc each subsector is expresssd as the geometric mean

of the fraction of the ratlo o labour marginal product to
wage rate in the food and ngnufopd sections of each sub-
sector, lagged one year., it is assumed that labour 1s used
agccording to_the marginal p;qductiyity theory. The frac-
thonswdi(li=ty a5y 4)ar¢ included to allow for diétru:bamces
and errors affecting farme:fs responses. _Sigqe_iood gpd
non-food products may Le grown simultaneously, using availa-
ble labour, it was considered risky ﬁg attempt tc allccate
labour to focd and non-food producticon in the model. Total
ggricultural emplgymgntrgonsiﬂts of-labou:_employed_in‘tbe
two subsectors plus an overhead labour input which cannct be

assigned tc either of them, The latter is calculated as a
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fraction of the sum of employment in the two subsectorsl).
The current wage rate in new~land and_q;dflandragxiculture
is endogenously determined, using a policyfdgtermined_grou
wth rate for the former(RGW. XN .and an exoget ously-del.rnined

growth rate for the latier (RGW.0). The wage rates applicable Lo

the food and non~food sections of each agricultural sub-
sector are not distinguished in the model, since labour may
be available to both at the same or at least similar wage

rates.

AGR 3: Capital stock.

_ et = } _
1) CAP.OK= CAP.O.K-4 ¥ (1-DEP.0)+ . >. INV.O.tx PIN.O,%
t=K—4

! . ] - K = e
2) C‘APIN.K:CAPONDK“'6 x l’\l*“DEP.N’)"" - Z IN-V.thE PIN.N,t

t=K-6

Capital stock in the current year is géual/to lagged
capital stock after allowing Zor depreciation via the dep-
reciation rate DEP, plus a weighted average of lagged in-
vestments. The weight of lagged investment PIN is the

fraction of a given year's investment which effectively

1) The overhead labour input may also be interpréted to inc-—

~"Tude persons appointed by the gdvernment, in view of the
afficial commitment to employ all graduates of technical
schools, collages and higher education institutions.
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influences production in that year. In other words, PIN
may be interpreted as the rate of participation of curr-
ent investment in current production. Since the capital
available in each subsector is available for use in all
13¥rias of producticn? no attempt ig_made to distinguish the
relative shares of the food and non-food sections in each

subsector.

1

1) GPI.OEK= A.OF & LAN,OF.K'&"

wl?

uz23

EMP.0.K"¥° CAP.0.K

ik

.':- :l ;
x
2) GPT.OF,K=4.0F ¥ IAN.OF,k"€" EwP.0.K"2% CAP.0.K

3) GPT,NF.K=A.NF % LAN.NF.K'2' mMP.N.K%2 CAP.N.K"2?

4) GPT.NF.K=4,NF ¥ LAN,NF.K"4" BuP.N.K"$° 0aP.N.EKH

5) .G'PT.:EQK :GPTOOFEK + GPTONFGK
6) GPT.F.X =GPT.O0F.K + GPT.NF.K
7-8) NPT.i.K =NGR.i.K ® GPT.i.K i=F, F

9) GPT .AG.K=GPT,F.K + GPT.F.K
10) NPT .AG.K=NPT.F.K + NPT F.K

11) GPT.0.K =GPT.OF.K + GPT.OF.K
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12) GPT.N.K= GPT,NF.K + GPT.NF.K

12) NPT.0.K= (NGR.F.K¥ NPT.F.K+ NGR.F.Nx NPT.F.K)® GPT.0.K
" NPT.AG.K " NPTL.LAG.K®

14) NPT .N.K= NPT,.AG.K — NPT.O.K

15) VMP.OF.K=ul2 % GPT.QF,K

EMP, O K

16) VMP.OF.E=u22 = GPT. OF
EP.0.K

17) VMP.NF.K=u32 = GPI,NE.K
ENP.N.K

18) VMP.NF.K=u42 % GPT.NF.K

Al A ol e

BUP,.N.K

_ Given the land, labcur and capital inpqts irom AGR
1, AGR 2 and AGR 3 respectively, the gross production of
each section in the two agricultural subsectors is then
det :rmined from Qobmeouglas production functippsrl Exef
genously-determined ratiecs the NGR‘S are used to convert
each sector's Bross production into net prqdugt or Value
added, This section gives also the value of marginal pro-
duct of labour in each secticn in the current year, which

together with the wage rates cbtained in AGR2, determine

the labour inputs in the fellowing year according to equa-

tions(l)=(2) of AGRZ2.
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2ol 2 Submodelr 2 Industry and Construction:

IND l Labour 1ant°

1)- AJ EMP,i K= BMP.i,J (1+V07£ EMP Al J)
WAG.1.d

1=CA4IN,CG,CN
5)  OVL.IND.K=dc® 2 BMP.i.K 1=CA,IN,CG.

6) EMP,IND.K= j;' EMP.1i.K+ OVL. IND K

i=CA,IN,CG.

7=10) WAG.1.K:: WAG.1.J% ( L+RGW 1. .X) i:OA,IN,CG,CN.

Employment in each subsector in the durrent year 18
assumed to grow by_a f;agtion of_the_marginal produotfwage
ratiio in the previous yesT Industry's overhead labour re-
éuirements are assumed tc be proportional %o Gthe sum of the
”SPeQific” labour inputs cof the industrial subsectors.
Total employment in industry ils then calculated as the sum
of the overhead aﬁd_specifio labqu; inpgtsdr_FinaL}yz_?he
subsectoral wage rates in the gurrent year are calcq}ated
using policy-determined rates of growth for the industrial

subsectors, and an exogenous rate ol growth for construction.
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5""8) NPToipK:NGR.loKX GPTO]—DK i:-CA,IN,CG,CN
9) GPILIND.K= & GPT,i.K 1=CA,IN,CG
10) NPT.IND.K= 2~ NPT.i.K i=CA, IN,06
ll"‘l}‘]‘) V-Mpnj.eK: Saix EE‘I:I_-E.(i’.._?-»I.(Z i:CKSINQCG’QON
EWD.1.K 5.CA=S11 S.IN=S21

S.0G=521 S.CN=S41,

Oobb-DQleag pppductipn fanotions gpe_gsgq ﬁordeﬁeré
mine the gross ppoduction of each industpial subseotp:
and construction, on the basis of thg values of labcur and
capital calculated in INDl and IND2 respectively. Using
appropriate net to gross product ratlos, we arrive at the
value added contribgted by essh industrial subsecto:_and_
construction. Finallyg we calculate the marginal products
gf labour in the_current year, which together with_the
wége rates calculated in IND1, determipe the labour inputs

in the following year according to equations(1l)-(4) of IND1.

2.4.% Bubmedel 2: Services:

SERL: Productiocn

l)“‘j}) G.'PI\?j.oK'-:G'PEnf_oJ'{'OICRoiQJ-E IN-VainJ i:ED,I’E’OG-
4) GPT,5ER.K= = GPT.i.K 1=ED ,HL,0G.,



i

IND2y Capital stock,.

1) CAP.CR.K=CAP.CL.K~6x(1-DEP.CA)+ ( Z: INV.CA.t%
. t=K-6 |

PIN.CA.t. )

2) CAP,IN.K=CAP.IN.K~5%(1-DEP.IN)+ (~ & INV.IN.t®

t=K-5
PIN.IN.t.)
K -
2) CAP.CG.E=CAP.CG Fﬂ4£( DEP. OG)+ ( INV.CG.bx
..-K il 1

PIN,GGet,)

4) CAP.CN.K=CAP,CN, Kn+§(l—DEP CN)+ (- = INV.CN.tx
=Kt

PIN,CN.t., )
Capital stock is calculated for the industrial sub-—

sectors and construction in the same manner used in AGR 3.

IND5 Productlon
1) GPT.CA.K= A.Chx HUP.CA. KS%% CAP.CAK'

sl2

2) GPT.IN.K= A,IN¥ EMP,IN.K' sgl opp.IN.K52%

3) GBD.CG.K= A.CGE EMP.CG.KS2- CAP,CG.K®2?

4) GPT.CN.K= A.CNz EMP.CN.KS$" CAP:CN.K%*2
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5>-7> NPToioK:NGRQiOKE G'PT.oioK i:ED,I'IL,OG’.

8) NPT.SER.K= Z “NPT:i.K" 1=ED ,HL,0G.

Subsectoral inerementsl eutput-cspital ratios are
used togethen»with ‘the initial values of investment, tc
estlmate the 1ncremental gross preductlon 1n each sub-
sector. The gross and net products of the services sec-

tor are then calculated in an obvious menner.

SER2 Employgent°

1) EMP.SER. K_KO+ Klx GPT.SER.K+ K2= NCG.ED. (K-E)

Toetal employment in the'serv1ces sector 1s calculated
from a llnear functlon 1n whlch the explanatory variables_
are gross productlon of tbe serv1ces sector in the current
year and the number ef ccllage'gradnatee lagged'twc.yeanef
The latter is supposed to take accountref»the'government's
commltment to employ graduates of technical schools, col-
1eges and higher education institutions. The fulfilment
of this commitment is normally subject to a certain time-

lag which is arocund 2 years.
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2.4ke4 Submodel 4: Naticnal Economy:

ECN1l: GDP and Income Distribution

1) GPT,AG.K= & GPT.i.K i =IND,CN,SER.
2) NPT.AG.K= %% NPT.i.K i=IND,2N,SER.
e 22 il

3) NPT.F.K = T NPT.i.K i=F,CG,SER,

4) GPT.EC.K= GPT.AG.K+ GPT.AG.K

5) GDP.FC.K= NPT.AG.K+ NPT.AG.K
6) GDP.MP.K=: GDP.FC.Kx (L+ ITX.EC.K)

7) TWG.AG.K=. (1+ CO)K:kﬂhBI<WAU'1°K¥ EMP.l.K)

s hayrd
8) TWG.,IND.K=(1+de)x 5:CA,

IN;CG(WAG.i.K; EMP,i.K)

9) TWG.ON.K= WAG.CN.K 3% TP .CN.K

10) IV SR KW IR, SER K NPT ST

11) THG.EG.K- Z 1we.i.K i~ IND,CN,SER.
12) TWG,ECQK; TWG . AG.K+ TWG.AG.K

13) NWG.EC.K= GDP,FC.K- TWG,EC.K.
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The economy's gross production is calculated from the
sectoral grossup?odggtiqpnpbtaingq.ip“pbe_previpus sub-
models, GDP at factor cost (FC) is calculated as the sum
of the.sectq;alNPE;S9‘fThis_is_cqnvérted into GDP at markep
prices(MP), using the policy-determined rate of(net)indirect
taxes and subsidies(ITX), GDP at factor cost is split into
wage and non-wage gompqneqts,_by calpulating tota; wage ip—

1)

come(TWG) from the sectoral emp;oyment and wage rates™’ , and

regerding the residual of GDP and TWG as non-wage income,

ECN2: Consumptions

l) COS.EC.K"-: COS.EDOK?' C_OSOGVOK
2) COS.HD.K= COS.EAng POP.EA.K

3) COS.EA.K= COS.EA.J% (l+ CGR.EA.K)
4) CGR.EA.K= max {o, [CPM.EA.K! (DIN.EC.K/POP.EA.K —1)
: IN. Co [ [ ]

+ CIDE TWG.EC.K )
- . GDP,FC.K

T) Overhead labour in a given sector is assumed to be paid
" the weighted average of the subsectoral wage rates, the
‘weights being the relative shares of the subsectors in

total "specific" employment.
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5) DIN.EC.K= GDP.FC.K(1-TAX.EC.K)

6) COF.HD.K= COF.EA.Kx POP.EA.K

DIN.EC.K/POP.EA.K ;1)

7) COF.EA.K= COFOEAQJE[}+IEFOK¥(
DIN.EC.J/POP.EA.J

F LAG.K
“+ PEF OK F "'“‘G‘ ’ ]

8) COF.HD.K= COS.HD.K — GOF,HD,K
9) COF.EC.K= COF.HD.KE + COF.GV.K
10) COF.GV.K= £GV.Kx COS,GV.X

11) COS.GV.E= 008.GV.J% {1+ GVC.K)
12) GOF,GV.K= COS.GV.K = COF.GV.K
13) COF.EC.K= COE@HD°K+ COF.GV.K

Total consumption i1s the sum of household and govern-
ment consumption, Housebeld or private consumption is the
product of consumpticn per e.a.c. and population expressed
. oy 1 o : A
in e.&.C. units™ .+ The grcwth of congumption per e,&8,C..1s

endogencusly determjpe‘iS subject to bthe constraint . that.con-—

L) Equlvalenf consumers is the weighted sum of ag@-and'sex
population groups, where the weights reflect diffsring
relative consumption needs of the different age and sex
groups. See equation(l5) of POP2 below.



sumption per e.a.C. must never fall, The rate of growth in
question depends on the growth of per e.a.c. dispesabls in-
come and the share of tofal wage income in GDP as a proxy
for income distribution. The response of consumption to
the grﬁwth‘of DIN i=s polieyudetermined_jia the CPM coeffi-
cient, whareas the response To the distribution of income
is exogenocusly-determined via the CID coefficient., The use
of the concept cof e.a.C. unitis enables us to alloew feor the

ze gnd sex composition on private consumption.

The use of the concept of DIN enables us to take into ac-

i

count the governmen® s direct taxatien policy(via the TAX

coefficient), and %o estimate the Jmpact of different laxas-

tion policles en private consumption.=7

Totsl privete consumption 1s partiticned inte food and

o a L

non-focd components. Feod consumption per s.a8.%. Adepend:
en the rate of growth of disposable income per e.za.2. and

B 4 : ] < Pl | Ay 1 -
the rate eof increase in food prices. Given the initis

value of feed consumphion péer s.a.¢. and eatimates ¢f the
income snd price slsstilcities of demand fer food, Tend con-

} 1 . & B o e 1 TR 4 = o TH e
sumption per 2,3,%. 15 determinad for. lae curreny yes7. The

B

Ty Note that the caleulation of DIN according Tt eguatlion
(5)abeve ignores nat ers from abrcad.

inocome transt




latter together with POP.EA.K give total food consumption,

Private non—-food consumption is calculated as a residual.

Total government_consumption is assumed to increase
according to a policy—determined rate of growthtGVC). It
is divided into food and zon—food components. Government
food censumption is assumed to grow proportionally to total
FGV5 Government non food consumption is the residual of

total and food government consumption,

ECND: Investment and saving:

L INV.EC.K= GDP.MP.K — GOS.EC.K+ IMN.EC.K
zé INR.EC.K= INV,BC.K/ GDP.MP.K
%3 SAV.EC.K= GDP,MP.K - COS.EC.K i
4% SAR.EC.K= SAV.EC.K/ BOP.MP.K
, £ FFI.BC.K= (INV.EC.K— SAV.EC.K)/ INV.EC.K

INF.j.K (first allocation) Jj=AG,CA,IN,CG,

6=13) INV.3.K= | CN ,ED,HL,0G.

o INS.J.K (second allocation)

14-21) INF.j.K= IAR.j.Kx INV,EC.K j=AG,CA,IN,CG,
CN,ED,HL, 0G.

22) INV.0.K= INV.AG.K - INV.N.K
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25) IWQNQK'—T KLRONBKI LRNONOK

K o
24) KIR.N.K= go+ gl % 2. IRN.N.t+ g2 =(TIM. KF
: $:21960 ‘ ]

I TWV.N.K ;5 INV.AG. K, then r?&llt7at% sgriculiural

b

investment as follows: INV.QoK-: INV.QO.J%#{lar)wher  » = mini-

mum rate cof growth ef INV,0; INV.N.K:INV,AG.K= INV.0.K: the

IRN target is adjusted accordingly: IRN.N.K=INV.N.K/KIR.N.K

M

-«-1

25) INV.IND.K: TNV, CA 5 INCG

26, INV.3ER.K::

=N

INV.1.K 1=ED ,HL,00

BCN,i% INV.i.K i:AG,CA,TIN,CG,ON,
T\ S.Hr-[-i 9':‘_\‘{; [}

27) DEK.CN,K::

i
!

28) SEX.CN.K:- RICx GPT.CN.K — DEK,CN.X

If the following constraint

29) 0 < SEX.CN.K < PES.CNz DEK.CN,.K

is setiisfied, then Jjump te ECN4, Obtherwlse rea-—

1locate previeus peried's investment fDind as Ffollowa:
30) INS,CN,J: max { Tww (N, Ty £E5,0Ng DEE.ON K42 PES CN-
r ..-

£ SEX.ON.K e oS
% RICE OXR.CN.J ~ |



31-37) INSai.J= iff%zg —= % (INV.EC.J~INV.CN.J) 1=AG,CA,
i iN,CG,
ED,HL,0G.

Givén the level of GDP from ECN1, total consumption
from ECNZ2, and net import Irom ECN4, the level of ingvest-
ment in the current year is then determined as a residuall).
The rates of investment, saving, and foreign financing of
investment are then calculated 1in a straightforward msnner.
Policy determined investment allocafiion ratios are used to

calculate sectoral investments., Agriculture'’s ghare in

total investment is allncated to the new-land and old-land

tor depends vupon the land reclamation program, and an endo-

genously~determined capital~land ratio.

and construction output. An excess demand for capital goods
cver domestic production is assumed tc be ccovered by import-

ing capital goods. An excessdemand for construction output

Ty An IF scatement should be incorporated in the computer -
program tc ensure that total investment 1is positive. If
this conditicn is not saftisfled, adjust parameters or
pelicy variables appropriately.
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calls for =z different treatement. Since construchiion out-—

market for ceonstraetion, investment mught bhe rsallos
If the reguired growth cf censtructisn producti lees not
oreatly sxoesd or sf the exps 1 demand for con-

gtruction in tims G+l as induced by sectoral invesitments in

time t, there will bs nsesd for changing the allecation cof in-

vestment in tims L.7" Otherwise, we have 19 return tc ths

previous yesr and

tion as the chss=

in total invesiment

g further cheok lr

ie made. antit aq

T e e T S
L) BCN,i

when

L

tructicn 1n Ghe bMa

ien i
given which shows

+his reallacation procedures shou
ad Fhat po ibar 1 "
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This is indeed the mechanism through which equilib-
rium is abttained in the market for construction in the
iartos Model. We accept it as a possible option, since it

18 not certain that it will work satisfacterily in our

model. The reascn is that it is based on the assumption

-+

that constructicn output is calculated from & Harrod-=Domar
production function, whereas a different functional form
is adopted in the modified model. If this procedure does

not lead to satisfactory results, our policy will be to re=-

r

llocation ratics as infeasible,

and to adjust the ratics informally until the equilibrium

ECN4: Foreign Tr

1) IMN.EC,K= IMF,CA.. + IMP.NK.K—- E¥P.EC.K

2) TWP.Ch.K= DEK.CA. K~ GPT.CA.K |
2. ROA.iw INV.L.X 1=AG,04,IN,CG,CN,
ED,HL,0G.

%) DEK.CA.K::

4) IMP.NK.K= TMP.F.K+ IMP.F.K¢ IMP.IN.K

5) IMP.F.K = I¥MP.F.K¥ COF.EJ.K

6) IMP.F.K - TMR.F.Ks COF.EC.K F= F+ CG+ SER



7) IMP.IN.K= 5% IMP.i.K® GPT.i,K 121l preducticn sec=—

4 T

8) IMP.EC.K:: IMP.CA.J+ IMP,NK.K

9) EXP.EC.K:= 2 EXP.i.K 1P, F,04,IN,CG,0G,

10) EXP.1.K= EXP.i.K® GPL.1.K 1P, B 0L, IN,0G.

11) DBT.EC.K=DRT.EC.J% (l+ IRD)+ IMN.EC.K-FRV.EC.K

Forelgn trade is included in the medel with the por-

pose of handling epticns ragarding the opsnness of the

economy. Imports of capitial geods are defined ss the dif-

Terence betwsen the investment lndiicen emangd 1l=88 Z2ross

goods imperts. The firgt 2 compenents sre =astimated as ex—

governed hy peolicy-determined secteoral axport ratiss, This

a.Celonlatien ef Tfereign indeblednsess,
This is defined as the sum of the initial foreigr dabt, zd-
justed for interest paymenf, snd net impert, minus net for-

gign revenue noft conmesthad wWwith btoade,
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2405 Submodel éihLabour marked

LABLls Labour Supply

1) TAB,BC.K= ¥ 2. IPR.sg.Kx POP.sg.K s=f,mjg=

8 g
| ; fx, e
2) TAR,AG.K= LAB.EC.K— LAB.,AG.K
3) LAB.EG.E= IAB.EG.J z SE«BW.K | 149 77,7
POP.BW.J |
. e . TABLAG.K GRM.AE.K
2 L *
43 .L,LAS@A%DK—- TAS.AK,J LAB AG g6 %—mﬂDM,M,K

5) GRM.AL.K= LABoAG K L 42, 0.K

(TAB.EC. K)‘

k RGW . AG,K

5) WDM,AR.K= 1} ISE = ROV AG.K ~ 1}

| | el T
- it (3 E / v i K
7Y RGW.EG K= TG ALK/ 3 WMF.1.K 5 mvp,oN,sER,

TWG,AG.J/ Z EMP,i.J

4

TWG.AG.K/BUP,AG.K

8) RGW.AG.K::
TWG , 4G o T /FMP , AG.J

TAN,O, K LAB,

. - AG.K
9) LA.BEOGR— T.fA.BoODJf ZDﬂ O* -AN O J ILAB AG_ J

ILA.:;oNI:I(:—: T!JIAD:.AGoK = LA.BOOQK

l__l
O
p

IAB,.IND. K= ITS.Kx TLAB,AG.K

=
-
N
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12) LAB,CN,K- HNA.K=% LAB,AG.K

13) LAB.SER.K=LAB.AG.K ~ LAB.IND.K - LAB.CN.K.

Total labour force is calculated from the sex-and-age
specific population aﬁd the participation rates, The laiter
are assumed to be eX0genous, but may vary cver time as a re-—
sult of increased job oppertunities for_women and enrollment
of students. Only persons in the age group 15-64 are regard-
ed as potential entrants %o the labour market. The labour
forces in the agricultural and non-agricultural sgcnors'are
distinguished. Given the 1abour ﬁorce in the nonuagriquljural
sector in the initisl year, the non-agricultural lasbour force
in the current yesar is determined_depending cn the rate of
growth of the werking population and the number cf those who

swilitch from the agricultural to non-agricultursl sector. The

th
"__l
)
=
O
@
=
=
cf
(]
j&
4]
g
o
)
jah
wn

extent o on the rate of growth of the

agricultural labour force, the growth rate of a gravity multi-

_£i

plier reflecting the relative sizes of the source and recipi-

ent sectors, and a wage-differential multiplier refiscting the

L

relative growth of wage rates in the agricultural and ncre—

Ba -
T

ricultural sectors. Agrizultural labour force is divided

Q



between the o}d-land and the new-land sectors. ILabour ..
force in the_oldeland~secto: grows ppqpqrﬁiopetély to the
growth of eultivated land in this sector(subject to a dam-
pering coefficient in view of the negative growth of land
LiM.0.) and the growth of total agricultural labour force.
The share of the new-land Bector is then calculated as a
residual., The distribqt;on of the nqnfagriqultural 1abpur
force is given by means qf exogenogg;yfdetermined ratios _
of subsectoral labour force. The assumption of independent
labour markets may, howeyerp‘be_pgther.apb;tparyo For prac-
tical purpgses, the égriculturalunonagricultural distinction

may be quite adequate. T

LAB 2: Employment and Unemplcoyment .

1) EMP.EC.K = EMP.AG.K + EMP.AG.K

2) EMP,AG.K = EMP.IND.K+ EMP.CN.K+ EMP.SER.K.

3=10) UEM.i.K = LAB,i,K = EMP.L.K i=EC ,AG,AG,0,N,IND,

| ON ,SER.
11-18) UER.i.K = vblesoR  4.mg ag,I%,0,N,IND,CN,SER.

IEB. L. K 79
This section provides estimates of potg;.gpq_seqyorgl
employment and unemployment, The method of calculation is

fairly conventional.
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LAB 5: Labour Productivity:

1)=8) GPY.i.K= OELed.K 1=4G,5G,0,N,IND,CN,SER.
D, 1.k
_ : e et
9-16) NPY.1.K= TP 1=AG4AG,0,N,IND,CN,SER.
; GDP,EC,.K
17) NPY.EC.K= fpsioges

Gross and net productivity of labour are calculated
for the whole economy and selected sectors and suhsectors.

The eguations are self-explanatory.

2.4.6 pBubmodel 6: Populations
POPLs Educahbion. _
1) ECA.EDK-ECA.ED,J+ C¥R.ED.Jx INV.ED.J
2) BCA.BC.K=PL # ECA.ED.K
3) ECA.BA,K:ECA.ED.K- ECA.BC.K
4) NCG.ED.K:=P3% ECA.BA.K _
5) EDC.BA.K=EDC.BA.T% SVR.BA.J+ BCA.BA.K-— ECA.BA.J

: - EDC.BA.K
6) EDL.BA.K= Foetrsy X
EDL.BA.K _

7) BGR.BA.K:= LT



- 52 -

A section on education is included in the population sub-~
model invqrder,tq genepate~an,educatipngl in@icatqr Which
would be useful in tracing the effects of education on the
fertility and survival‘patespniThisAindicator, ”EGR,is the
growth rate of'fhe_aqﬁlt_educatigp level, The.latter(EDL)“'
is defined as the accumulated adult students by the adult
population for both sexes(EDC), wbere_gdﬁlp education inc-
ludes high s¢hgq¥_ggd pollégg_educgpipn?‘as4well as informal
education.AACqmqlated adult-age education in the current
year, éuals cumulated adult-age educaticn in the previous
year, ‘after making due alljwan:u _for the death rate, pilus
the increase in the capa01ty of addlt education'expfessed )
in terms of the increase in the number of students in adult
educatlonal 1nst1tut10ns(ECA BA/. Soqlety s educat;onal ca-
pacity, including both the SWildren snd adult education, is
assumed to be influwyced by_investment_in'eduQatiog,~lagged
one year. The numbe: of_qgll@ée'gradgates.elligiplgbfop
jobé under the goVernméht'é fﬁii eﬁpldyment(of g:aduates)

policy is also estimated in this“section(equation 4),

POP 23 POpulatlon prof le

1-2) POP,sc .K=POP.sc.J¥VR.s:  K+BTH,.sc K-MAT., sc.K s=f,m.
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3 i) POP.sf®.K=POP,sf*,J#SVR.sLeK+MAT . 5 K-MAT, 5£* K

S: f’ml

5 -6) POP.se.K= POP.se.J% SVR.se. K+MAT .sf%,K-MAT.se.K
S= j"ml

7 =8) POP.s0™ :K=FOP. 56 .J% SVR.50" K+ MAT,se.K s= f,m,
9-14) MAT,sg.K=MTR.sg¥ POP.sg.d s=f,m ; g=c,f™, e.

15) POP.EA.K=0.6 % POP,BC.K+ 0,9 #POP.BEA.K+ POP.mA.K

16) POP.BC K- g: POP.sc.K s=f,m.
17-18) POP,sA.K:= %% IPOPosénK s;f;m; ggf*;e;o*
19) POP.BA.K= = POP. 64K s;f;ﬁ.
20) POP,BToKs,'E% POP, Bg.K g=c A

POP. 5. K4 :Eé POP. s6.K

S:—:fsm.

2l) POP.BW.E=

Given the intisl pepulation with iftis age and sex
compsiticn,births and the survival rates(from POP 3), and
the outmaturation =nd immaturation which are calculated

from age-and sex-—specific maburation rates, the population
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profile by sex and age groups is construcled for each year
during the projection period. This enables us to estimate

the adult, working and total population.

POP %: Births and survivals

1) BTH.Bc.K= FER.££¥.Ks POP.ff%,J
2) BTH.mc.K= MRB ¥ BTH.Bu.K
3) BTHofc .K—- BTHOBC K - BTHamC oK

4) FER,ffE.K:: ﬂo-i- ?x EGR.BA.J+ claxwm: EA, J-ﬁ}xJOF ff*J
+ 14‘& PPI.K

5-12) SVR.5g.K = Y0 5§+ yl.5gE LEB.ST.K+ y2.5¢% WLI.EA.J

S::fgm E g=c’f§’ e’ O!
13) SVR.BA.K = 2 2. H0B.s8.d £ gym.se.k
s B POP.BA.J

(COF EC.J+.GPT, H'L,J)/POP EA.J .
[co*s EC. (J=1)+GPT, HL(J-J.)]/POP EA(J-—l)

14) WLI.EAK =



g )

The number of births in the current year is the pro-

duct of the initila leaTl@ﬂ 01

fertility rate. The fe

simple linear equafticn in which the

are (1) &

)

growth of fthe educ

s
9}

improvements

food consumption and he a_ca services; (%) the

T Tertl

The survival rates ane

assumed o
tation of life aft birth{ﬁEE)

as reflected in

POP 4: Migrations

-L) POR o BT ) }.{'—-— POR a B—.' 'S -i

2} POTIoBFP nK'-'- P()Poull_r‘oK . POB.QBJT‘QK

WG RU.T =5 S

3) MIG.RU.K: * POR.ET.J

4% GRM,RU.K:: 5
iPOPoBT.K}“

POR.BT K

l_-(')—) H'ﬂ 'R

. BT K

5 RTP ' ﬁi? 2 T“_ =

'?;J

6) UTP,BT.K= 1 =

7) MGR.RU.K= 5

rtility rate

le women(JOF): and (4)

epend on (1)

PORLBT.K GRM.RU.K
" GRM.RU.J

PORLRT.K ¥ POU.BI.K

fertilerwomep and the
18 qalculated from a
explanatory variables
ational level,(BEGR); (2)

in welfare as expressed by an index (WLI) of

1

extent of emp-—
the population policy.

the expec-

2), improvements in welfare

the welfare index(WLI).

E J:L‘IIG-QRUOJ

GRU.RU.K - wDM.AA.K



Rural-urban migration is handled similarly to the
labour switch from ag:ioultural to non-agricultural asc-
tivities in LAB.1, Equation(3) lmplies that the growth of
migraticn is determined hy{lﬁ tha_grcwth 0f the rural popu-
lation, (Z)the growth rate of 3. gravity mgltiplier reflect—
ing the relative rural-urban population pressure, and (3)
the wage differential multiplier given in equation (6) of

LAB 1.

The rural pcpulaticn is assumed %o grow at the same
rate as the total pcpulahisn,_rlts size in a given year
equals its size in the previous year minus the rural—urban
migration., The urban populaticn is calculated as the dif-
ference between the total and rural population. These
estimates enable us to calculate the relative size of the
rural and urban population and the rate of rural-urban

migration.

e e 8 SV —

2.5. Model Mechanism and Interactions Among the Submodels:
Figure 1 gives a bird's eye view of the model me-
chanism and ths int=sractions among the vaflous com-—-

ponents of the model. Figure 2 gives a condensed flow
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chart cof the model, which shows the interrelatiocnships

between the economic and demographic variablss. These

twe figurss, with the verbal presenftation
: ; al presenftation

below, should pro¥ide sn adequate description of the

model's strucghure logie and mechanism,

the first year'®s projectiocn.
Cobb=Druglas produsticn functions are used for the de-

termination off preduction in the agriculfur

rial snd conshrustlon sectors, whereas. Harr

o
i
-

5
0
'c‘j
v
D

Lsed in the services sec--

)
}
1
)
5

in the non-service sectors,
cne must ucaloeulate the values of labour input and capital
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productieon snd invastmens ln esch service subaecior.

vreage 17 bthe grass production 6f the sexvices

ap

nectnr, and an estimate of the number of college g



in the previous two years(which is generated in the

population submodel for latter years in the projection
period), an esftimatie is made of employment in the ser=-
vices mpector in the vgxﬂenL year, Squnrul EPOSB Prow=

duction is converted te ssctoral GDP or value added by

meang of appropriate ratins, The sum of the sectoral

GDP's gives the economy's GDP at factor cgost for the

first year of the prejection peried., Using a polioym

determined ratio of rnet indireot YLYaws:

o

and subaidies,

GDP at factor casl is convented to GDP abt market prices.

New the evonomy's GDP at merket prices consists of
gonsumpitlon, investment and forelpgn Prade., Total con-
sumptiocn in the firvst ysar of Lhe projection period is
affected l.e. by policy dacislons concerning the growth
of consumption per .8.C., the rate of direct taxation,
the rave of growth of govs&nmenﬁ consumption, as well as
the size de compesition of the_popalation which is en-
dogenously-defermined in the population submedel. For—
eign trade(net import)is determined partly by policy
variables which inflience exports and partly by exogen-—

ous variables which affect imports. This leaves us with



the share c¢f capital formaticn in the economy's GDP,
which is calculated as a residual of GDP, consumption,

and foreign trade,

The available investment for the current year is
allocated tc¢ the various sectors by means of a set of
pclicy variatles designed %o control the level of sec-
tofal investments(investment allocaticn ratios). The
sectoral shares in totial Investment thus determined fqr
the current year influence capital sftock in the diffe-
rent sectors and ftogether with esﬁimates of the labou;
and land inputs for the next year, they determine sec-—
toral preduction and income, and hence the economy's
GDP in that year. The process 1s similarly repeated

of the projection period.
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As nnted prewviously the age and sex structure of
the populatior affects @vﬁnomiu development through its
effect orn consumptiern which partly detelmines the re—
sources availahls for caplbtal formation. The latter may
thus e increased in the model elither by influencing the

respenzse of peivalie consumption to the growth of disposa-

ble income, the rate of growth of government consumption
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or by controlling population growth via the population
policy variable. Consumption can also be contfolled
through changing the rate of indirect taxes and subsid-
ies, which is.one of the modelfs poliqy Variables. The
age and sex structure of the population affects develop-
ment also through its effgqt on_thg_labpdr fqpqgf_ Given
the populatiqn distribution by‘age-gnd sex groups, the
size of the labour force is determiped.throughwexpgengus
labour participation rates. The size of labour force,
together with the estimates of employment, provide esti-

mates of the level and rate of unemployment.

Thé population profile by age-and sex groups is con-
structed for each year in the projecticn period., The
crucial elements in this prccess are the fertility and
servival rates. Fertility is influenced by the growth
rate of the educational level which is endogenously gene-
rated in the model, improvements in_welfa:e which are
assumed to be approxirated by the growth of per e.a.c.
food bopsumption and gross production of health services,
the percentage of fertile women, and the population policy.

The survival rates are influenced by the expectation of



1ife at birth and improvements in welfare. The changes
in the eccnomic variables are thus allewed to influence
the major determinanis of pepulation growth. Labour
gwitch from agricultural %o nqn~agrioultural activities
and migration frcom rarairhc urban areas are alsq influe—
nced by changes 1in the edionocmic variables,'th:ough an

endcgencusly deticzmined wage differential multiplier.
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WAL
MODEL VALIDATION

The object of this_section is to test the theo:etical
model presented in the previous section empircially, i.e, %0
check its validity and asgcertaln the possibillity of us.ng 1t
to explore the future paths of the Egyptian economy under
alternative development shtrategiles. To this end, we use
Egyptian data to simulate the historical path of the economy
during the period L963/70~1975. Comparison of the simulated
path with the actual path during that periocd wilil then indi-

cate the extent to which the model approximates reality and

enable us to assess the predictive power of the model.

%3.L, Simplifying the Model

Given the time snd regource limitations cf the
pregsent rescarch project, sand in the lignt of our
experience with valiidating s simple versgion of the
model in which population was taken as an exoOgenous
variable, 1t appeared wise to concenirate our efforts
on establishing the worksbility and feasibility of this
simplified versicn of the model. The implicgtion of
this decigion is obvioug, namely that it will not be
possible to agsess the capacity of the model deveioped

in the previocug section in Invegtigating interrelations
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hetween economic development apd population growth. In
thege circumstances, the lssue o0f eccnomic-demographic
interaction will only be dealt with during the projection

pericd (in Section IV) i1n the rather crude manner of pro-

ducing and comparing projectionsg of the economic variables
under different sgsumptiong relating to the rate of popu-

lgtion grewth. This procedure may lead to some useful

L)

o
| -

3.2. Datg Collection and Parauweter Fstimation

One of the mogt challenging tasks in this study
ws.s hhe derivstion from published and unpublished data
of s seh of values of the variables which figure in the
model, and which can be used in estaimating or calibra-
taing the parsmeterg of the model. In most cases, avail-
sble dals did not conforu tc required data, and a process
155 'HC?_W:JC', ar-, the Lenght '¢¥ the projection period

;00 short L0 enapie tne economlo -
Llong to manifest thelselives.
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of disaggregation had to be performed in the light of whatever
fragments of evidence we were able to secure, or gimply by pure
guesswork. Our purpose in thig subgection i1g to indicate the

mgjor dirficulties we encountered 1n preparing the data requi-

L)
red for the mecdel. ™~

Production and income data are avallable accourding to
the sectoral definitions used by the Ministry of Planning. As
already pointed oul, these sectiors are nct the same as the
oneg used in the model. Additional informgtion was therefore
nquedrtgrdisaggregate the Minigtry's sectors into subgectours
consistent with the model's gectoral breakdown. In the case
of aggriculture, we were able t0 obtain production ana value
agdded figures for the new land and the old land sectors, but
not for the food and nonfood sectors within each of those two
sectors. The food-nonfood classification was done by using
the following scheme which was once adopted by CAPRMAS. Food
production includes 857 of beans production, 97.5%» of magize
production, 95% of millet production, 20% of barley produc-—

tion, plus crops unambiguously distined for human consumption

1,.The svurces ui data upon which the gtudy relied are given
1n Appendix l.
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e.g. wheat, rice, onion, vegetables, etc. Nonfood produc-
tion includes 15% of beans production, 2.5% of malize pro-—
duction, 5% of millet production, 8U% of barley production,
plus fodder and fibre crops (mainly cotton, linen, and

clover,.

Industrial production was avallable for the forlowing
sectors: mining and industry, petrol and petroleum products,
and electricity. The model defines 3 sectors: consumer goods,
intermediate goods snd capital goods. No published figures
were avallable according to this classification for the base
and valldation years 1968/69-1975. We were fortunate enough,
however, to obtaln guch data for the period 1964/65 to L970/71
from the Lnput-output Divigion of the Minigtry of Planning,.
which were prepared on a rather tentative basis. We used the
percentage distribution of industrial productiocn thus classi-
fied, subject to gome modificgtions, to calculate production

and value added in the 3 1ndustrial subsectors.

Needless to say, the sectoral claggification of agricu-
ttural and industrial production and income is rather grbitra-
ry. The element of judgement and guesswork 1is considerable

in the case of industry. A large number of industrisal pro-
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ducts can be uged for finsl or intermediate consump-
fion and the line of demarcation between Iintermediste

goods and capital goods was not always clear.

Producticn snd value added in the services sectors
defined in the model were calculated from the total ser—
vice figures reported in MNinigtry of Planning documents
and unpublished data obtained from the Ministry's Divig-

ion regarding the educsticn and health sectors.

Data on sectorsl invesitiilent were obtalned in s
gimilar mgnner.. The breakdown of i1nvestment in the
a7

industrisl sector may suffice tu illustrate the problem

involved 1n this ren;@cta in a%gltion to the conceptual

e
probiem of which indugtries sy Aregarded as consumer,
intermediate or capifisl guods industries, there is the
precblem of ungllocable i1nvestment 1.e., not assigned to
aspecific project or subgector within the industrial gec-
tor, investwent in regearch and training, and private
sector 1nvestment. According to the Minigtry of Planning
tentatlve study, referred o sbove unallocsble investments
were divided equally hetween the intermediate and capital

e

goods industries. Investment 1n research and training was
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regarded as intermediate investment if it 1s specific to
a certain sector and as capital invéstment if it relates
t0 the industrial sector as a whole. Private sector in-
vestments were allocated on a 50-50 basis to the consumer

and intermediate goods industrieg.

Estiwgtion of gectoral and subsectoral cpaital stock:
is another formidabie problem. Actual data are nunexistent.
The only practical solution was to use output data (part of
which are mere esgtimated as indicated above) together with
sectoral and subsectoral capital—output rativs (mugt of
which are io0cal or imported guesstimstes) to derive the

capitas stocx dats required for applying the model.

Similgr probleus were alsu encountered in dissggre-
gating employment figures (by sector and subsector),
congumption data (e.g., food gnd nonfood consumption),
and fureign trade sggregates (imports and exports by
sector gnd subsector). A few examples will suffice to

throw lighti on the nature of the problems involved.

Data exist on employment 1n the i1ndustrial sector as

a whole as well as in its major brsuches or industries,
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but not in the three subsectors: Consumer, intermediate
and capital goods.Cunceptually, one uagy combine invegt-
ment figures with data on the marginal capitalsemployment
ratlos'to calculate the increments in ewployment in each
subsector. But eveu such data were not available. As
noted above subsectoral investuwents are mere estimates.

- Marginal capital/employment ratios exist for such sub-sec-
tors as- ;ﬁ‘nlnlng and industry, petrol and petroleum pro-~
ditet s, andleLectrlclty, but not for the three subsectors
qeflneqr;n_the“mQQe;{_»Aval%ab;e 1nfopmat;on Was therefore
used together with gmployment in the major branches of the
industrial sector to arrive at estimates of subsectoral
employment in that sz2ctor. Data gaps were filled by rec-
ourse t0 informed guesses, hypotheses and rough approxima-

tions.

Congumption is reported for the hougehold and govern-
ment sectors, as well as for principal congumer goods, but
no division of aggregate congumption data 1ls available acc-—
ording to the foodnonfood classification for the household
and government sectors. Our procedure consisted in using
the recently published 1974/75 family budget data to to
calculate a welghted average ratio of food to nonfood con-

sumption in the household sector and to apply the ratio thus

AR
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calculated to fotal housshold consumption. As regards
the disaggregation of government congumption into food and
nonfood components, the Der capita food congumption derived
from the 1964/66 family budget survey was used together with
population dats %to calculate household food consumption.
Government fcod consgumption was then calculated as the re-
sidual of total food congumption (approximated by congumption
of food products, beverages and tobacco) and househcld food

consumption,

Finally; in dealing with the foreign trade statistics
two serious problems were encountered. One is the problem
of incongistency and conflict of the figures to the extent
that forelgn ftrade fligureg do not always tally with the other
components of the natlonal 1lncome sccounts. The second pro-
blem relates tc the disaggregation of foreign trade figures.
Whereas imports are c¢lassfied i1nto congumer, intermediate and
capital gocds, exports are clagsified into agricultursl and
non-aggricultural products. Problems of varying definitions

1) The family budget sumrvey results give detalls of consgump-
tion for urban and rural areas, but not for the country as
a whole. Hence the need for a welghted average.
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and conceptis are always pregsent. For instance, agricul-

tural exports may include raw and ginned sotton ,yarn

and cotton fabrics, whereas, strictly speaking, the last

twe.  categories should be regarded as industrial products.

We adopted the former definition in view of the lack of inter-
relationships in the present design of the model between the
agricultural sectors and the industrial sectors. Uore will

be said about this point in chapter V.

Data problems, of which the foregoing was only a
simgll sample, lead to two sources of inaccuracy in the
model. One, the estimates of the initial values of the
variables may be subject to error. Secondly, the par-
ametaer o L. %;;; estimstes, based on available and

irfferred.” data, may be bilased owing to the imperfectiong

o

of the data as well as to the unavailagbility of suffici-
ently long geries to make egtimation by such method ag

regression analysis feasible and/or satisTactopy

The methods of estimating the parameters rsnged from
the use of gimple arithmetic to calculate ratios or rates of
change, to the use of multiple regression analysis to calecu-

late response coefficients.: On occasion, past estimastes of
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certain parameters vur initial guesses at their values were
used. In no case were thege estimates, however obtained,
regarded as final or binding. In almost all cases, they
were regarded as provigionsl estimates to be improved upon
through model reflnement and sensitivity analysis. In other
words, we start by assigning to each parameter an appa¢enﬁly
reasonable_initialrvalueg_tqgether with a set of_valqes for
the exogenous agd.policylVarialbearbase@ on the_obgerve@_

higtorical pattern. Parameter values are then varied in the

light of.comparing the valuss of the more important endogenous

variables with theilr cerresponding historical values., If the
predicted path of those variables are suffiuiently close to
the ' -historical paths, we then  infer that our lparameter
estimates are reasonable.

Otherwise, the parameter estimateg are adjusted until a gsuf-
ficiently good fit is obtained. This bringsup the important
guestion: What criteria ghould be used to Jjudge the goodness
of fit of the predicted psth and the historicalL path? This

igsue lg dealt with in the next gubgection.

3.3. Criterls of Model Vsiidity

L)

Two criteria are ugsed t0 assess the extent to
which the simulated behaviour of the economy approxi-

.

mates its chserved behsviour gs reflected in the hisg-—
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torical path of a number of wariables which ma ¥ be-

garded as most important. They are:

i) A goodness of fit cgoafficient; also ¢called
coefficient of variatiomn (CV). This is defined

ag follow:

PRy
- t t.

g - L9
' By T AT,
T b

Where Xt is the sctual value of the varisble X

in year %, and Xt its predicted value in the same

year. According to Chenery and Watapabe ‘1), if

CV=2, the actual and predicted values are totally
different and hence .incomparablje ; if CV=0, the actual

and predicted values are identical. Thus the fit is

5

] s i : . .
congidered '"good if o OV 2% Since this ragnge isg t00

wide in the sense that it may permit rather absurd

(2)

results, one may, following Lin » accept valueg of

1) See H.B. Chenery and T. Watanabe, "International
Comparisons of the Structure of Production,
"Econometrica, Vol.26, No,4, Oct. 1958,

2) Wuu - long Lin and U.G. Ottaviani - Carra, A Sys-
temg Simulation Approach ...., Op. Cit, P. 44.
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CV in the interval CV 0.08 as indicators of reasonable
goodness of fit. Thils 1s a mere "rule of thumb", which
cannot be applied in a mechanical manner. Cautlon is
wsrranted, becauge even with such a narrow range, the

actual and predicted values may not be as c¢lose as the value
of CV may suggest. That is why the following supplementary

criterion will be used.

ii)Percentage projecticn error and graphical ingpection. Here
we concentrate on the digtribution of the projection error.

The latter is defined as:

t
M
}_l
O
O

% Error

Unlike the CV test, hoth the sign and magnitude
of the error are of gignificance. If, on the bagis of
error and graphical inspection, most of the errors are with-
in rsagonable limifts e.g. less than 10 or 15 per cent,
and if the errors changs Sigh frequently, the fit may be
considered ”good’{fw If, on the other hand, exceedingly

o
large errors are cbgerved and the errors tend to have the
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same sign indicating consistent over-or under-estima-

tion, actual and predicted values are said to be incom-

parable, or even incompatible.

3.4, MNodel Performance.

Bearing in mind the data and estimation
problems of which a brief account was given in
4.2, and employing the goodness of fit indicators
presented in 4.3, we may now exXamine the perfor-
mance of the model during the validation period
1969/70—1975,9 Attention will be focussed on 10
variables, the behaviour of which may be regarded
as sumumarizing the behaviour of the economy as
(L) They are gross production {(GPT.EC),

agricultural production (GPT.AG), industrial prod-
uction (GPT.IND), service production (GPT.SER),

. gross domestic product at factor cost (GDP.FC),
total consumption (CCS.EC), private consumptiocu
(COS.HD), government consumption (C0S.GV), and
employment (BMP.EC) ‘27, m@able (1) gives the

a whole.

(1) Projections of additional variables are reported in
Appendix 2.

(2) Foreign trade variables are not included, because we

were unable to obtain series of thelir values during
the validation period which are consistent with the
the remaining components of total expenditure.
Simulated results are however shown in Appendix 2.

Some reference will be made bo those varizsbles later
in this subsecblor.



Tabla (1) Actual ond Projeoted Values of Principsl Variubles, with Gouodnoas of

Fit Indicatora

Varieble/Indicator

Basa
1968/69

1969/70 1970/71 1971/72 1973 1974 1975

Groas Produotion
Actual 4715.60 5079.90 5391.20 5658.00 5979.50 6140,80 6633.10
Projected - 5175.66 5540.00 Shi .49 5774.28  60Bl.66 6422.36
% Error - 1.85 -3.,95 2.0 =5.4% -0,9 -3,18
ov Ooefticient of Variation = O,019

AGR Production
Actual 977.70 1033.80 1030,20 1074.450 1101.30 1107.20 1133.20
Projectsd - 1035.06 10309.98 1031.88 1040,13 L078.65 11%0,07
% Error - 0.12 0.08 =% .96 ~5.55 -2 .58 -0,28
Qv Qoafriolent of Variation = 0,019

IND, FProduotion
Actual 1385,50 2057.70 2254,80 2331.90 2454,40  2558,50 279,30
Projected = 2315.51 2344,06 2373.52 2407.48  2449,14 2497,11
% Erroxr - 11.98 3.96 1,78 =1,91 4,27 ~10,57
cv Ooefficlent of Veristion = 0,051

8ER Production
Actual 1520.80 1645.80 1787.80 1916.,00 2103.90 2213.20 2583%,80
Projected - 1579.37 1717.08 1890.13 2074.96 229%,.34 2523.,75
% Error - 44 . 0% ~3.496 -1.35 ~1.38 3.62 7.68

.oV Coufficlent of Variagtion = 0,053

GDP, FXoctor Cost
Actual 2335.40 2604.10 2728,20 2871.09 3006.20 3101.30 %406,20
Projectod - 2522 .82 2620.55 2743 .65 288L.76  3069,.24 ¥276.48
% Error - -3.12 ~3.95 ~y G —5.158 ~L.03 =3.81
cy Goefificlent of Variation = 0,030

Investment
Actual 243,10 435.70 3 ol 410,40 347,00 466,80 842,70
Projsotod - 526.39 651,95 706.61 726454 766,42 905,30
% RBrror = 20.82 €5,19 72,18 62,5% 54.19 743
41’ Confficient of Voriatlon = 0,324

Total Consunption
Actual 2451.70 2630,10 2802.10 2933.80 3305.40 3181.90 3256 ,00
Projected - 2571.90 2726,27 2862.11 3031.69 3210.31 3803 , 46
% Errer = -2.21 -2.71 -2 .37 0,89 5,53
cv Qoefficiant of Vuriabion = Q.22

&tﬂ Congumption
Actual 1807.10 1934.90 20)12.80 2052,.740 2107.20 2154.40 2227.,70
Projectad - - 18745 1971,.62 285,58 2148,20 2258.38 23269,15
% BError - =3.12 2.5 ~0.55 1.9 4,64 6,35
oy Coefficiant of Vordgbion = 0,027

Public Consumption
Actual 644 .60 695.20 789.30 881.10 998,20 1027.50 1028.30
Projected — 657.56 754,65 815.53 883.49 955.93 1034,32
% Brror - 0.2 .59 =fs33 =11.49 -6.97 0.59
cY Coafficient of Varialbion = 0,050

1t &

% 8147,00 8529.80 £669.70 864,50 9033.80  9078.00 961,20
Projected - 837,687 5493.09 B635.1% 8821.73 9018.56 Y226 .21
£ Exror i -1.82 ~1.97 —2.36 —2.35 -0.65 -2.48
[} Coafficiens of Tariation = . 0,017

notap Monetery wariables ave in million £ Bfs ab 1u68/69 prices ; Employment Ao thousand parsons.
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actual and projected values of these variables,
together with the percentage projection errors

and the goodness of f£it coefficient CV, Actual

and projected values are also presented graphically

in Pigures (1) = (10).



CRAPN PLOTTING FOR ACTHAL ARD CALCULATED VYALUES CF €FT.EC

- 4715.60 SC?79.9C 53971.20 5658.00 5%79.50 6140.860 €633_1&
+ 4715.61 5173.66 5340.0C S544.49 S5TV4.2E 6CRI1.E6 6422.36 et
e T R GRAPH PLOTYING FOR ACTYUAL AND CALCULATED VALUES OF GPY. A&

XET FOR SYREOLS
ACTUAL . » 977.70 1033.80 1030.20 1074.40 1101.30 1107.20 1133.20
FORECAST ¢ + 977.71 1035.06 1G30.98 1031.88 104D.13 107&.45 113D.C7
SCALE =
W o= KEY FOR STRROLS
EACH » EQUALS X9 POINTS —— e e
ACTUAL .
Figure (1) FORECAST +
CLASS SCALE
€70 —— ' .
8665 " EACH * EQUALS 4 POINTS
6626
6SRT Figure (2)
es4e “CLASS
&505 1133
£47¢C 112%
6431 1125
6352 1121
£353 117
£314 1113
275 1109
t236 1105
£197 7101
L158 1097
6139 1093
5020 0ag
4041 1085
6002 10281
5943 1077
S5E4 1073
(113 1069
5846 1065
5807 1061
5768 1057
5729 1053
5690 1049
5651 1045
5812 1041
5575 1037
5534 1033
5495 1029
5436 1025
5417 1021
S37E 1017
SI39 1013
S300 1009
5281 1005
5222 1001
5123 997
144 993
5103 ? 989
5066 985
so0z7v 981
4988 977
4949 L
4910 INTERVAL 68 49 7O 7T 73 T4 TS
4271 :
_ 4832
4793
CT54
4715

INTERVAL 63 -3 T0 773 T4 T5



EZAPH ZLITTIYC 7.¢ ACTUAL AND TALCULATE® VALUES OF *=1._.IND ERAPH PLOTYINE FCR ACTUAL ANC CALCULATED VALUES OF GPT.SER

- FES.5D 25770 2254.20 2331.90 245440 2558.5C 2797.30 N 20.50 1645.80 1787_.80 1914.7°0 2703.9C D213.20 2343.%0
. :9;;_29 2335,5? 2345.1._(34, 23T3_52 2407 _LKR 2449_14 2¢57.11 + :gzo_eo 157937 1717.08 189017 207498 229214 ?523.7‘: gl
REY fe2 SYpEOLS KEY FDR SYMBOLS .
ACTuaL ] ACTUAL "
FOKECAST + FORECAST +
SCeLE SCALE
EACH = EQUALS 17 POINTS EACH « EQUALS 27 POINTS
Pigure (3) Pigurs (&)
CLASS CLASS
rs-51.] 2528 *
2201 2507
2TEL l. 2486
2767 p 2445
2750 P FIYY3 =
2733 i 2423
cT1e ! 2402
2€9% ] 2381
2882 i 2360
2685 ! 2339
2648 ' / 2318
2631 ! 2297
1696 ! 2276
2597 ! 2255
2ap0 / 2234
2361 A 2213
2346 ; 2192
2529 7 2171
2512 / 2150
2495 ’ * - 2129
2478 o / 3168
2é61 ; ey
2444 * 2066
2527 i ///’ 2045
2610 2024
2193 2003
2374 1982
g 1961
2342 1940
reh 1919
2308 1898
2291 1277
2274 1856
2257 183
2240 1274
2223 1793
2206 1772
il 1751
217z 1730
o1 1709
el 1628
2121 1867
2104 e
2087 1625
ey 1604
7053 1583
2036 1562
019 1541
2002 - 1520
1985 e
o e e et S INTERVAL 68 69 0 Tt 73 74 75

INTERVAL 13 69 70 71 73 74 75



GRAPK FLOTTING FO& ACTUAL AND CALCULATED YALUES OF obpf_f( -
ERAPH PLOTTING FOR ACTUAL ANWD CALCULATED WALUES OFf IEVY.EC

s 2339_40 2004.10 2722_2C 2271.00 3006.20 3101.30 1ags.20
s+ 233940 2522.82 2/72M.33 ZTAB_ES5 ZEB]_T6 IOE9_7h 327E_4E . 343,90 #35.70 398.30 410.4D &447.00 466.80 B842.70
e o + 343.10 5286.39 661.%5 7DA.61 726.54 7T66.42 905.30
YEY FOI SYMBOLS
e KEY FfOR STHMBOLS
ACTUAL O TR i e
FORECAST ACTUAL L
SCALE FORECAST 3
SCALE
EscCit « FQUALS 22 POINTS [PU—
= ) EACH & EQUALS 12 PCINTS
Pigure (5
CLASS Pigure (6)
3439 CLASS
3437 907 .
3395 295
3373 [ BE3
3351 571
*129 259 . s
1307 827 1
3285 &35
1263 223 I
3243 Bi1 i
1219 759 i
3197 787 H
397% T8 |
3153 763 s
313% 751 ! =
3109 733 i
s087 T2 . +
3065 715 /,/’V. 1
3043 703 + |
0271 691 !
7999 679 [
2977 667 + i
2955 655
2933 643 1
2911 631 i
2509 619 1
2847 607 I
2845 595
782% 553 }
2801 571 ]
2779 559 1
2757 547 !
2735 535 N
2713 523
2691 517 |
2669 499 }
2647 427 f
2825 475 g
7603 463 -
2521 451 i
2559 439
2537 427
2515 415
2493 403
2671 391
2449 379
2677 367
2405 355
2383 343
2381 SR -
2331¢ IRTERVAL 68 59 7o 71 75 74 75

7 73 T4 75

INTERVAL




GEARH FLOTTI®E FOR ACTOAL AP CALCLLATED YALUES OF COS.EC GRAPH PLOTTING FOR ACTUAL AND CALCULATED YALUES OF COS.HD

s $4S1.70 2630.10 7302.10 2533.80 3105.40 3181.50 3¢5¢.00 e 1807.10 1534.90 2017.80 2052.70 2107.20 2154.A0 2227.70
e 2651.70 2571.50 7724 27 2BE2.17 30X1.69 210,31 3:U3.46 +  1807.10 1874_4& 1971_62 2045.58 2148.20 2254.38 2369.15

EEY FC& SYFROLS XEY FOR SYHBOLS

ACTUAL o ACTUAL .
FCRECAST + FORECAST +
SCALE SCALE

———— ——

EACH = FQUALs 20 POINRTS EACH o EQUALS . 92 POINTS
Pigare (7) Figure (8)

LLASS
3411 i +
3
3371
3357%
1X3%
3319
3291
3271
3251
1231
3211
3191
3171
315%
3nn
3111
3091
3071
2051
3031
3011
29
Fa il |
2951
2911
2911
2891
2671
2851
2831
2812
279%
2771
2751
273%
271%
26915
2473
2¢5%
263%
2644
259y
2571
2551
25X
251%
2491
2479
2451 L Lt o * o —

—————— e - —==  IKTERVAL 68 1] T0 7 73 Te TS
IRTERVAL 1] (34 70 kgl 73 Th 15 1



GRAPW PLOTTIVE FOR ACTLAL Awd CALCULATES

] a4&_£0  695.20 T7EOL3D  BEI_IC
+ BR&.60 G97_L4 PS5e_4%t  BI16-52

EEY F00 SYREOLS

GEAPH PLOTTING FCR ACTUAL AND CALCULATED wALUES OF EMP.EC

“ALUES ©F CI5.6¥

'] BI147 .00 2529 90 246LQ.7C RESA_ 50 9077 RC 907:.00 S4481.2D
+ E147 .00 B374_E7 E499.0C FoSS.13 KEQ1_7: 9712.56 9226.21

963 .20 M2y 50 wn2s . "0

SEI &%

e55.%% 103x.12

ACTURL [
FCRECALY *
SCALE
CATHM v EGUALS € FOIMYS CLASS
, 9470
Bigaze (5) Gh4x
CLASS SL1g
19 ¥3L9
1C4T 9357
162} /g + §135
22 7 9305
10y J G221
1004 Vi 5254
5 H 9227
ped / 200
§77 ! 5173
963 i 91¢4
39 I + 5119
§50 i 5092
9&1 i 085
93z i 5038
92 i 5011
914 i 5984
905 ! 11T
BG ] LA
g7 ] £903
ETA ] + 876
29 ! FPELY
gel £822
251 E795
Ba2 £768
BI3 BTLY
824 714
LA b 2687
E0¢ BE6D
197 5633
738 5608
e 6579
770 £552
761 B525
152 313
763 Fa7t
73s BLék
725 FL17
Tit 2390
707 PYAY
5938 E1xg
629 PI0H
[-3.11] LY
871 Bz2ss
662 £22%
253 £201
644 E174
a —et = o = 2147
INTERVAL &3 69 70 TV 7S Te 75 ==
IKTERVAL

YXEY FCR SYmPOL T

LCTUAL .
FORLCAST +
SCHLE
EACH » ECUALS 27 PCINTS
Pigure (10;
£
.
/
-
!
4 +*
f
/
!
7
H
]
7
* *
s
r
/
I
/
/
-
! +

14 69 70 LAl 73 78 75

o

AN



- Bl -

d

LActual and projected values of the 10 variable:

i

listed above are very close according to the CV criterion

All values of OV fall within the critical re; CvV

L]
(TLJ
o)
=
68

0.08. All sre nearer 1o the zero limif fthan 1o the 0.08
limit. Indeed, 9 oul of the 10 variablez bave a CV value

0.051., The odd varlable cut 1s investment,

with a CV value equal to 0.324. Examinotion of the per-
centage projection errorg and insgpectlon of the accomp-
anying graphs sheow that in most cases projscted values
deviate from actusl value by no more than 77%; and that the
gimulated paths spproximgts very clogely the historical
pathsg of thervariables.

The only esxception is total investment which
exhibits a peculiar distriouticn of the projection errors.
The percentage errors range from 7.43% tc 72.18% implying
systematic gross overeshimationuﬂ:' This may ssel hsrd to

explain in view of the impresgive accuracy with which the
1L)TIh is worth mentioning that investment
illbehsved in Lin's applcation ¢f the Mar
Invegtment is not only overesgtilmated bui, ‘h
sericus, the simulated path looks like gn upsid

i

1 o down
verglon of the historical path. See, Lin
carra, OUp. Cit, PP. 4445,




other key variables are predicted, But 1t should be

noticed that we have left foreign trade variables out

of consideration up to this stage. When the foreign

trade sector is considered in the percentage distribu-

tion of GDP at market prices, and its actual share (cal-
culated as a residual) is conpared with its projected

share, the source of discrepancy in investment benaviour

is easily located, Referring to Table (2), it is clear

that the systematic overestimation of investment goes hand

in hand with a systematic overestimation of net imports,

This 1is not surprising in view of the GDP identity and the
absence of large errors in the projection of GDP, private
consumption andpublic consumption. Some abtempts were made
to improve the investment and foreign trade projection
through raising the exXport ratios, lowering the import ratios
and increasing ths productivity parameters of capital and/or
labour, but satisfactury results proved difficult to attain
from a small number of runs. On balance, we decided tc
accept the results reported earlier as they stand leaving this
defect to be treated at snother stage of modél refinement and

developmenta

It should also be noted that the co~existence of
large percentags errors in projected investment and fain.
kv small percentage errors in the majoiity of the economic
series projected may be explained by the fact that it is
capital stock rather than investment which affects produc-

tion ef the non~service gectors in the model, In other
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Table (2) Actual and Projected Distribution
of GDP at 1968/69 Market Prices.

(%)
Base e '
Than 1969/70, Aa9yO/LL H97L A2 1975 194 1975
Private Consumption
Actual 68.8 68.3 66.2 64,9 64.% 65.4
Projected 68.8 69.7 69.0 69.0 68.0 66.9
Public Comsumption
Actual 24,7 26.8 284 30,7 A0.7 27,9
Projected 25.6 26.7 27.6 28.4 28.8 29.2
Investment
Actual 155 155 T 158 1590 228
Projected 19.3 25.4 2580505 Efed L 2556
Exports - ITWporte
Actual ” ~9.0 =8.6 ~7.8 =9.4 8.9 -l6.2
Projected e -19.8 =204 =20.7 19,9 ~21.7

x Calculated as a residual.
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words, the volume of current investment, both total and
gsectoral, affects current production and hence the other
variables whose behaviour depend on production, only mar-
ginally. The impact on current production is also further
raduced due to the introduction of the PIN coefficients,

wheih account for the rate of participation of current
ihvestnent in current productlion.

precisicrn in the projection of the majority of the most
important endogenous variables in the model at this stage
of itz dsvelopment, we feel that the model is sufficiently
valid to =nable us to make a comparative analysis of pre-
dicted consequences of alternmative development strategies,

n ather words, one should not attach much importance to
the prodected values emerging from a given scenario, and
fonuaz attention on the relative changes of these values as

we move {rom one scenario to another.
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POLICY EXPERIMENTS

The validation test conducted in the previous
section has demonstrated the workabilitw ¢ the
version of SMEE, and the possibilitysf using it as a to
of comparative analysis of the consequences of alternat
development strategies. Three basic development str
will be studied in this section. They include: 1
tegy which does not differ subsvantially from the
ved in the recent past, 1l) a strategy focussing on the
development of agriculture, and iii) a strategy focussing on
industrial development. In addition to those basic alter-
natives which are in fact variants generated from the basic
alternatives. They will enable us to examine the conseque-—
nces of lowering the raftie ¢f pepulation growth and the imp—

1y

lications of terminating the present "war" conditions.

The projection perioed is Limited to the 10 yesars
from 1976 to 1985. Constant 1975 prices are used throughout.,

4,1, The Development Alterr

e i e

Different of values of the pelicy wariables

are used to define differen®t development strate
The main difference among bhe alternatives used lies in
the policy of investment allccation asmong the various

gectors of the economy. Two different sets of population

variables were used to explore the implications of lowering
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the rate of growth of population on the path of the
economy. Though one major assumption was the ‘continua~
tion of the war conditions until 1985, one alternative
was constructed on the assumption that war conditions
will disappear by the year 1978. With a few exceptions,
the behavioural and technical parameters used are the
same as those prevailing in the recent past (the valida-
tion period). In most cases too, those parameters were
assumed to be constant cover the 10 year period of the
projections, though the model doss not constrain us to

constant parameters.

h
o

sgtures of the development alternatives
d ollows:

M

'}

The salient
fly sta

"f

may be brelf

0
on

1) Alternative i4: This 1s the standard path in which

a quasi con tinuation of past trends is assumed. Agricul-
tural investment amounts to 10% of total investment. ILand
reclamation policy aims at bringing 5 thousand feddan under

cultivation each yua'=<l> 59% of total investment goes to

industry, 1.7% construction and 49.%% to the services sec-

tors. Consumption policy including tax policy continues bas-

ically unchanged dlring the projecticn period. The recentlyrecorded
rate of popu owbth (in the 1976 population census)

of 247 8 gezumed to pervail until 1985. War conditions

are also asgumed throughout the projection period.

(1) The land reclamation program has come $0 a near complete
halt since the year 1970/71
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) Alternative 1B: This 1is a variant of 14 in which

we assume a bterminaticn of the war conditions by the
year 1978. We assume that this will lead to a decline

in the rate of increase of government consumption from
8.2% in the 1976-1978 period tc 4% in the 1976-1982
period and to 3% in the last 2 years of the projection
period. A slight change in the investment allocation
policy 1s postulated. The shares of the relatively

neglected sectors (agriculture, construction, education

and health) are allowed to rise at the expense of gome
fall in the share of the other services sector, while

the share of industry 1s kept unchanged. The land rec—

lamation target is alsoc raised from 5000 feddan in 1976-~

1978 to 12000 feddan gnnmually in the 1979+1985 pericd. .Indirect

taxes and subsidies (net) are assumed to rise (e.g. as
a result of lifting some subsidies or raising the rates

of some indirect taxes) Agriculture and service exXxports

are assumed to rise.

3) Alternative 28A: Here the development strategy is
agricultureoriented. The share of agriculture in total
investment is doubled to 20% at the expense of a fall in

the shares of industry (from 30%14. to 35%) and other ser~—
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vices (from 46.2% to 40.2%), other sectoral shares being
kept constant at their 1A levels. 4An ambitions land rec-
lamation progrem is assumed (50,000 feddan). Agricultural
exports as a percentage of agricultural production are
assumed %o increass. Direct taxation 1s the same as in

in 14, but & rize in indirect TaXes 1s assumed to provide
additional funds for investment financing. War conditions

o )

and past rates of populatlion growth rates are postulated.

4) Alternative 2A4B: This a low population variant of 244,

The rate of population growth is assumed to decline grad-

uwally by 0.1 percentage point from 2.% in 1976 to l.41 in

! ; . A
1985. The 1985 population is estimated at 44.924 million

(the 1& estimate: is 46,668 million).

=) 1&lﬁ€§f;t£@§»§@ii Arn industry-oriented development
stfate;y iz now assumed. The share of industry in total
investment is lncreased from 39% in IA to 55%. RSome
incresczes ars alsc assumed in the shares of agriculture
(from 10 wo 12%), construction (from 1.7 to 2%), education

(from 2.3 to 4%) and health (from_ODS to 2%). The other
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gservices gectors share thus falls from 46.2% in IA to

36%. Industrial exports are assumed to rise as a per-—
centage of industrial producticon. The land reclamation
target remains at the same rate assumed in 1& (5000 feddan
per year). War conditions andpast population growth rates

are assumed.

6) Alternative 24B: This is a low population variant of
%hk, where population growth rates are assumed to decline

gradually as in 2AB.

7) Alternative 4k: This 1s similar to 24B in thav an

agricultureorientéd development strategy and declining rates

of population growth are assumed. The main difference bet-
ween 4A and 2AB lies in attempting to contain consumption
growth through various measures of demand management. The

measures used inciude a lowering of the rate of increase of

private consumption and government consumption, and the tax

0Ja

policy. Wages rates are however allowed to increase more
rapidly than in 24B in order to promote productivity. The
investment shares of the construction. education and health

sectors are raised ah the expense of some fall in the share
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of ihdustry.

A summary of the projections is reported in Appendix
%. The rates of growth of the major variables are listed in
Tuable (I) below. It should be re—emphasized that in view of
the limitations of SMEEL which will be discussed in section

V, our interest will be in comparing the consequences of the
various development alternatives rather than in the correc-
thess of the projections of any specific alternative. The
exercise is not merely of an academic interest. Indeed the
practical value of such eXercise is considerable. Much is
learnt about identifying meaningful (feasible) develcpment
alternatives. Very useful information is gained concerning
the sensitivity of the system and its critical constraints.
In most cases, we had to revise the develcopment alternative
so0 as te avoid unreascnable or non-feasible paths. Two

constraints were frequently ldentified,namely the volume of
investment and wmanpower requirements of development alter-

natives.
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Table (1) Annual Average Rabtes of Growith of
Major Variables
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The discussion of the empirical findings 1s crganized

as follows: We begin by examining the effect of lowering the

rate of population growth on the path of the economy during

the projection period. The relevant alternatives are 2hA,2AB, 344,
34B, This will be followed by a comparison of the consequences
bf development alternatives with common population and defence
assumpbions. The relevant alternatives are 1A, 2hk, 3Zkk,
Alternative 4A will 2lso be examined in this part of the dis-
cussion. Finally, the impact of ending the war situation will

be discussed in the light of comparing development alternatives

14 znd 1B.

4.2, Impact of Reduced Rates of Population Growth

Rediced rates of population growth imply a smaller
labour force as well as a smaller number of adult consumer
equivalents. This is bound to reduce unemployment or at
least its growth rate, and lower consumption. Additional
funds will thus be released for investment. The rate of

growth of production and income will therefore . increase.

The resulits of the simulation eXperiments confirm these

thecretical expectations, though the magnitude of the effects
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may not be as great as is often assumed in current confirc-
versy over the population question. The relevant alterna-

tives are 2AA and 2AB, and 2AhA and %AB..

The annual reduction of the rate of population growth
by 0.1 percentage points from 2.3%in 1976 to 1.41% in 1985
raises the annual average rate of growth of production by
0. 1 = Q.2 percentage points (from 4,3% in Z2kA to 4.5% in
OAB and from 4.9% in 3AA Lo 5% in 3hB). A zlight increas

ig algo observed in the annual average rate of growth of GDP
i Trattense
factor cost as we move from 2AA Le 2AE, but no ;ngifigant/

ﬁ
L

o
i-h

is recorded as a result of moving from &4 To %AB. The »ate
of growth of househcld consumption decreases by 0.2 percen-—
tage points in the agriculture-~criented alternatives (2A4
and 2AB) and by C.l percentage peints in the industry -
oriented alternatives (3%4A and 3AB). This results in rais~
ing the average rate of savings by around 1.5-2.0 percenbage

DCJnt 3, Which leads to higher investment rates, and lower rates

- = 2
P = e ~ e A s ] oy e .
iy i '.:)..‘_.e iz ,%..J. f.‘L X l]’l EL ‘.-_‘7_ ( "r‘ = + IILE‘:TVJ' T h'? B VieTF } e I “ = :"JL_

growth of exports is raised by 0.l percentage points,; and

that of imports by 0.5 percentage pointe as a result of the
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higher rates of production and income growth. The
rate of unemployment in the terminal year drops from

4,9% in 2AA to 1.8% in 24B, and from 4.1% in 3AA to

1.2% in 3AB.

4.%, Consequences of Alternative Development Strategies

We will first examine those alternatives which assume
continuation of past rates of population growth and war

conditions, i.e. alternatives Ih, 2A4A, and 3%4A. The most
promising alternative 1s %AA which devotes a large propor-
tion of total investment to the industrial sectors (55% in
contrast to 39% in 14 and 35% in 2A4). The rate of growth
of production in 3%AA is 4.9% which is higher than in & and
246h by 0.6 percentage points. GDP at factor cost grows fas-
ter in 35A (5.4%) than in 28A (5%) and 18 (4.7%). In this
alternative agricultural production grows at 3% which is
lower than in alternative 2AA (3%.3%) but higher than in
alternative 14 (1.9%). With the highest share in total

investment devoted to industry, the highest growth rate

of industrial production is of course attained in 244 (3.3%
-4in contragt with 1.9% in 2AA and 2% in 1A,.

Brployment grows somewhat faster in this industry -

oriented alternative (2.7%) than in the agriculture-oriented
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alternative 2A4 (2.5%). The rate of increase in employ-
ment is however the same. as in 1&. Unemployment is reduced
more rapidly in 3A4 than. in 254. The unemployment rates in

the terminal year of the projection pericd are 3.5% in 14,
4,9% in 2AA, and 4.1% in 38A. The lower rate of unemployment

in the standard path 14 is due to the higher share of the

service sector in total investment in thig alternative.<l)

The rate of growbth of consumption is similar in the

three alternatives under consideration. The share of house-

hold consumpbtion in Gotal expenditure is however lower in

344 (64.8%) than in both 244 (71%) and 1a (74.3%). This

is obviocusly due to the higher rate of income growth in 344,
The share of government consumption is also lower in 344
I

(28.9%) than in 284 (32.5%) and 1A (33.8%).

Investment grows more rapldly in 2AA. Indeed, the

rate of greowbth of investment in both 284 and 1A = negative.

As a percent of the total expenditure in the terminal year,

: * : A s " _
investment is 27.5% in 344, which contrasts sharply with

(1) Note that employment in tne 1S58
production growitn \anh ig det
08

and the ouLDLf/ capital rati

ectors aeyond- (a)al

2TV
er Wl.'[lej by Investments
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10.8% in 244 and 6.6% in lh.

Bxports and imports increase more rapidly in 344
which is due to the higher rate of production and income
growth. Growth of net imports is however greater in 344
than in both 2AA and lA. The highest level of foreign

debt occurs in 3AA, as would be expected, though it requires

a smaller rate of foreign financing of investment.

The structure of gross domestic product at factor cost
becomes much more balanced in alternative 2%AA than in the
other two alternatives, towards the end of the projection

period, as can be seen from table (2) of Appendix 3.

Iet us now turn to alternative 4A. As noted previously,
this alternative focusses on agricultural growth and. assumes
low rates of population increase. A4s would be expected, total
consumption grows more slowly 1n this alternative than in the
other alternatives discussed with the exception of 1B (no- war

alternative).



The rate of growth of investment is higher than in both
2AB andll , but much lower than the industry - oriented
alternative 3AB. The saving rate is higher than in 24R,
which leads to a lower rate of foreign financing of in-
vestment and generates The lowest volume of foreign debt
in all albernatives. The structure of GDP in the terminal
year 1s however similar to that obtained from alternative
2B, This alternative produces the highest rate of GDP
growth (6,1%), It is probable, however, that a higher rate
of GDP gﬁowth gould be gbtained by incorporating similar
demand mﬁnagement policies in the industry - oriented low
T56

population alternative 2AB.

4.4, Impact of Terminating the War Situation

e

i

It is of interest to compare the:consequences of

1. ” s .
alternatives 14 ‘assuming war cond1+1ﬂu3) and 1B .assuming
end of war condition). The annual average rate of growth

I

of production is higher by 0.2 percentage points, and that

of GDPrby Q.5 percen

t

tage points. Though private consumption
continues to grow at the same rate (5.9%), the assumed fall
in the rgte of increase of government consumption brings

\ ! 3l RS e o i 7 — o
down the rste of total consumption growth from 6.4% to 5.4%.
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This releases additional funds for investment, and

causes investment to increase in 1B instead of declin-
ing in IA. The higher rate of production and income
growth leads to increased rates of growth of both eXports.
Both the volume of foreign debt and the rate of foreign
financing of investment are smaller in 1B than in 1& in
the terminal year of the projection period. This is due

to the marked rise in the rates of saving asnd investment.

It sould be noted however that this simulation
eﬁperiment does not reveal the full lmplications of a
return to peace cocnditions. This is due to the assumption

that the main parameter used to reflect the difference
between the war and no-war conditions is the rate of increase

of public consumption. Naturally, restoration of peace means
much more than that. Moreover, even the lowering of the

rate of increase of government consumption, with the addi-
tional funds that become available for investment, may lead
to changes in other parameters such as productivity coeffic-
ients which would lead to higher rates of production and
income growth. Finally, 1f & return to peace conditions is

interpreted to mean a return to the pre-1967 development
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strategy, with a much greater share of total investment
devoted to industrial growth, the positive effects of

ending the war situation on the rate of economic growth
would be much more appreciable than is suggested by the

present exercise,

4.5, Policy Implicationss

The foregoing discussion suggests three important

ylonss

wm

conclu
i) An dndustry-oriented development strategy appears

to be supericr to an agriculture-oriented one, in terms of
both income and employment growth. Needless to say, this is

not a recommendation for neglecting agricultural growth.

ii) The rates of production and income growth are
positively affected by policies aiming at curbing domestic
consumphion. These policies include population control,
taxation and consumption rationalization. A significant

rigse in the rate of economic growth can be esXpsctsd when

such policies are combined with a development strategy

£

focussing on industrial growth.



iii) Given the existing institutional framework

of the economy there are definite 1limits to the growth of
the Bgyptian national income. KEven the most drastic inve-
stment policy may not succeed in raising the rate of GDP
growth over the conventional 5-6 per cent level, if no
change occurs in the institional and production relations.
(The highest rate obtained in the simulation eXperiments
was 6.1%). This points to the need for efficiency-raising
changes in The social framework of the economy including
reform of the agrarian structure, reorganization of pro-
duction relations in industry, administrative reform, and

a firm commitment to comprehensive national planning.
Improved incentives through income redistribution and broadliy

distributed economic growth are also of vital importance.
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FURTHER WORK

The model presented and tested in this study is
gt1ll preliminary . Much validation and refinement must
be done if it is to be of adequate cperational value in
the development planning process. On the one hand, time
and resource limitations permitted only a partial test of
the model. On the other hand, even the part of the model
which was verified nseds further refinement, and some of

1ts eomponents may have to be reformulated. The object of

)
9]
i
!

this secti is tc point cut the major gaps and shortcomings
of the model, and o suggest some problem-areas which deserve

further investigation. Three types of general problems can
be identified, namely those relating to .(a) data, (b) model

y

structure, and (¢} simulation '"technology'".

There 1s an urgent need for further data refinement
and improvement of the methods of estimating the techniscal
and behavicural parameters. As previously noted In section

IIT, disaggregation of sectoral data was done in a rather

crude manner which may have led te certain inconsistencies



and biases. This applies to such variables as production,
investment and employment particularly in the industrial
sector. The estimation of sectoral and subsectoral capital
stock leaves much to be desired. Though for the most part

the aggregate variables are predicted with an impressive

dégrue ol accuracy, we nevertheless feel that their com-—
ponents are not so accurately predicted. Indeed, they are
subject to predictlon errors whcih tend te coacel out upon
aggregation, Similar reservations can be made concerning
the estimates of such parameters as the elasticities of
production and the response coefficients of tvhe employment

functions. The import requirements coefficients are also

open to doubt. On the whole it is felt that a revision of

the data base and the parameter estimates derived therefrom

may immensly improve the performance of the model,

5.2. Model Structure.

i) Experimentation with the simple variant of the
model showed that it does not provide for sufficient

interaction among the economic variables. More precisely,
production of a given sector 1s not related to prcduction in

the other sectors. For instance, there are no forward or



- 106 -~

backward linkages among the three industrial sectorg, nor
is there any input-output connection between those sectors
and the agricultural sector. This defect could be remedied
by incorporating some inter-sectoral input-output relations
in the modsl. Needlezs To say, this will raise many 4iffi-

cult gquestlons concernin
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ii) Another problem which merits further investigation

._r

and is ted to the previous cne is the lack of sectoral
and subsectotal balance equations. The model provideg no
giarantee of the equality of each sector's production and

Liportz on the one hand with that sector's consumption

{intermediate and final)

# 3

l_l.

nvestment (including changss in
stocks) and exports, on the other hand. The introduction
af such balance aquations would enhance the internsl on-

cistency of the model enormously. This may require refcrmi-

cartaln parts

n

of the model, e.g. the foreign trads
submodel. Exports or imports of socme sectors or subsectors

may be tak gs residuals. Or., alternatively, exports

.'r)

ptain sectors may be treated as targets, 1h which
sumption may be treated differently, or the strategy of inve-

stment alloasaticn may be sppropriately =djusted.
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iii) The investment allocation procedure may lead to

certain inconsistencies, which probably remained con-

cealed in the éxperimental runs owing Gto the lack of
inter-sectoral relationships. Such inconsistencies

may arise from the absence of upper limits on the

absorptive capacity of the different sectors, or from

the lack of a specification of minimm investment re-—
quirementsper sector. Of course, obvious inconsistencies
are informally corrected as part of the policy simulation,
but a formal procedure would be useful in spotting and
dealing with the less obvicus inconsistencies. This problen

-4

is clearly related to the problem of inter-sectoral balancing

and consistency.

iv) TG is felt that investment plays a vital role in the

model. For instance, a decline in total investment in a
given year, or esven 1in two or three ilmportant sectors may
be sufficienf to initiate a downward trend in GDP in the
following years, ©o the extent that investment may become
negative (for the rste of oonsumpt;on growth is consfrained

to ..on-negative values). This 1s obviously absurd. A

corrective mechanism should be introduced in The model so
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as Lo avold explosive trends. For example, if total or

sectoral investment (or its rate growth) falls below a
certain level for one or two years then import or export
Ticients may be temporarily adjusted until investment
restores its previcus value. Or alternatively greater
scope may be given for capital-labour substitution.

Naturally, the solution of problems i) - iii) would con-

vi) Additional polisy options need to be considered in
yiew of the higher pricority assigred to them in official
statements. For instance, the slogan of "attaining self-
gufficiency in feod except for wheat" should be examined
and the balance of payments iLmplicatiocns and the trade -

off between economic graowbth and food security determined,
The "Cobton-—versus wheat" issue is also worth examining.

In formulating "policy -sets" one should also take into

4

acaount the implications of the open~door poelicy on the
range and types of varisbles that are really subject to

government contrel., For instance, to what extent may one

legitimately treat private consumption or wage rates as poliocy
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variables in the open -~ door era?

V) The agricultural submodel may be reformulated so as to

make

diffe

possible an examination of the implications of a

renl ¢crop—mix and the establishment of agro-industrial

complexes. These are much talked-about issues which are

awaiting serious investigation. Such reformulation may in-

volve

decomposing "food" into major components e.g. fruit
and vegetables, fish, poultry, wheat, maize, etc.
distinguishing crop and non~-crop production.
allowing for Uhe introduction at appropriate point

in time of new crops.

Furthermore,;., non-traditional factors should be included

in the agricultursal production functions in view of their

critical role or their growing importance, e.g. fertilic:zrs

and we

ter.

Pinslly, due attention should be given to the produc-

tivity effects of

a)

sucr. dmpedineits to growth as water logging, salinity,

natural or non-made, soil erosion, etc.
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such growth prometers as changes in producticon

techniques includi:

g mechanlzation structure of

holdings, land distribution policy, cooperativiza-

of produebion, eto,

vi) Though total employment is fairly accurately
estimated by the medel, we are somewhat unhappy about

~ f

the eztimates of sectofal emplcyment. With the sxception

of the services enpleyment function, sectoral and sub-

toral emplovment shows insufficient response to the

Lo

products and wage rates). This may be explained by dats
imperfecticns, hut we feel that alfternative farmulations

(H]

of the empleyment functicns should also be tested,
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by means of
s il is highly lmportant that much

henld he given Lo the ratlconalization

when £

optimization of the simnlation methodology itself. Our

experience in validating SMEEl suggests that the work could
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be done more speeding and conveliently if it were
possible to develop criteria for minimizing the time
and cost invelved in making corrections and frequent
revisions in the parameter values. It is hoped that
criteria will be developed for determining what the
critical variables and parameters in the model and for

determining the direction in which they should be changed
once a deviation 1s spotted. True this is what we hope

to achieve through sensitivity analysis. But what is
hopefully sought is a formalization of the process and a
set of formal guiding rules. It 1s understood that this
connot be attempted in the abstract, or in general terms.
Rather, this 1s a job which is specific to the model used,
and can ohly be -done, if'at’ail,:iﬁ tﬁeriight;of‘argogd,”“

understanding of the model and its mechagism,

Another important aspect of the simulation approach
which ought to be integrated more fully in the empirical
work on model validation and projections is the continuous
consultation and dialogue with the planners and policy
makers, or at least with those who are close enocugh to the
centers of decision making, This would facilitate the rev-
igion of parameter values, the validation process, and the

design of meaningful scenarios.
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Appendix 2

Projections for the Validation Pericd
1969/70 - 1975
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Table (1) Gross Production
(in LE million, at 1968/69 Prices)
Sector 1968/69 1969/70 1970/71 1971/72 1973 1974 1975

AGRICULTURE 977.713 | 1035.058 | 1030.979 | 1031.881 | 1040.133 1078.647 1130.074
01d Land 958.000 | 1013.753 | 1007.658 | 1006.714 | 1013.519 1050.985 1101.843
Focd 629.700 663.525. 659.334 659.244 664.171 690.081 725,142
Nonfocd 328.300 350.333 348.324 347.470 349.348 369.904 376.701
New Land 19.713 21.3 23,382 25.168 26.614 27.663 28.231
Focd 10.290 12,419 13.404 14.411 15.186 15,741 16.019
Nonfood 9.423 8.881 9.918 10.757 11.428 11.922 12.212
INDUSTRY 1985.498 | 231%.507 2344.056 2373.512 | 2407.478 2449,140 2497.105
Capital goods 72.508 | /116.449 118.606 120.985 123.758 127,171 131.044
Intermed-goods | - 858.140 985.594 | 1007.049 | 1028.341 | 1051.004 1076.686 1105.660
Consumer goods | 1054.850 .| 1213,463 | 1218.401 | 1224.197 | 1232.717 1245.283 1260.402
CONSTRUCTICN 231.600 533,710 247,883 248,953 251.711 260.529 271.430
SERVICES 1520.800 | 1579.373 | 1727.080 | 1890,130 | 2074.961 2293.341 2523.754

| Bducation 107.500 112,188 -'| 121.656 133.554 146.262 165.864 186.546
Health 41.300 42.634 45.580 49,282 53,235 56.043 65.171
Others 1372.000 | 1424.551 - | 1549.844 | 1707.295 | 1875.464 2068.435 2272.037

1 otal 4715.611 | 5173.656 | 5339.998 | 5544.487 | 5774.283 6081.657 6432.363




e

Table (2) Cross Domestic Product at Factor Cost
(in BE million, at 1968/69 Prices)
Soctor 1962/69 1969770 | 1970/71 1971,72 1973 1974 1975

| TR 689.370 780.262 727.455 728.039 "733.811 760.773 796.774
old Iand 674.770 723.570 719.289 718.561 723.366 749,890 785.§99
New Land 14.590 6.692 8.166 9.479 10.444 10.883 10.874
Focd 416.720 439,298 437.279 437.876 441.%82 458,784 481,755
Menfoad 272.650 290.963 290,176 290.164 292.228 301.989 315.019
INDUSTRY 539.600 638.671 646.304 655.226 664.919 676,793 690.444
Capital goods 35.529 57.060 58,117 59.283 60.641 62.314 64,211
Intermed goods 231.700 266.110 271.903 277.652 283.771 290,705 298.528
Consumer goods 272.370 315.500 316.784 318.291 320.506 323,773 327,705
CONSTRUCTION 110.300 116.010 117.992 | 1i8.502 119.814 124.012 129.201
SERVICES ~1001.200 | 1037.881 | 1128.279 | 1241.879 1363.212 | 1507.658 1660, 063
BEducatien 93.520 97.603 105.840 116.192 127.248 144,301 162.295
Health 27.670 28,565 30.539 33.019 35.668 39.559 43,665
Others 880.010 911,713 991,900 | 1092.663 1200.297 1323,798 1454.104
| Totai 2339.400 | 2522.824 2620.531 | 2743.645 2881,756 | 3068.235 3276.482
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Table (3) Structure of GDP at Factor Cost
Sector 1968/69 lf?i;}??o 19??/’:“’1 = 1971/72 - 19?3_ 1974 1875
Agriculture 20 . 468 25,946 27 . 760 26.535 25 o Gk Px, 787 24,318
Industry 23, 06¢ 254316 24,682 23881 23,073 22,051 21,073
Construction o715 4,598 4,503 4,319 4,158 4,040 3.O43
Services H$2.79% 4} .140 43%.055 45,264 +7 « 305 {9,122 50.665
Total LOO 100 100 100 100 100 100
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Indieators

Tabla (4) onsumptior

Ty pe 1968/69 1969/70 1970/71
Prive 1807.100 1971.618
Public 644,600 754, 649

1971/72

2045,576

(at 1968/69 prices)®

1973 374
2148,204 = 2234,383 23694 14
883.485  955.931  1034,317
3031.690  3210.31%  3403.464

oval per e.i.c. ¥l.101 072 734420 75.081 77.077 79.071 81.233
Total Food 992,000 1115.618 1142,867 1158.692 1191.106  1224.731  1262,087
el e p ol 32,050 394516 39,018 38.752 38. 742 38.732 38.80

¥ In miision LE? pt 31 i r equ i adualt ] ta. B
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Table {5} Investment Allccation
(in € million at 1968,69 prices)
Sector 1968/069 1969770 1970771 19/1//2 1973 1974 19/5

AGRICULTURE 64.000 84.160 105.760 112.960 72.600 76.600 90.500
Qld rand 13,9244 68.352 103.513 110.646 70.190 74.0063 B7.806
New Land hi.156 15.808 2,247 2.314 2.410 2.537 2.694
INDUSTRY 130.200 210.4 264.4 282.4 290.4 300.4 362.0
Capital goods 27,297 36.820 46,420 49.420 50,820 53.620 63.350
Intermed goods 8G.661 126.240 158.640 169 440 145.200 153.200 181.000
Consuner goods 22,242 47,340 59.490 63.54( 94,380 99,580 117.650
CONSTRUCTION 2.600 8.416 g 10.57 11.296 2.342 13.022 15.385
SERVICES 140.300 223.024 280.264 299,244 350.658 3689.378 437.115
Fducation 7.500 10.520 13.220 14.120 21.780 22,980 27.150
Heaith 2.400 3.682 4,627 4,242 7,260 7.660 5.050
Cthers 130.400 208.822 262,417 280.282 321.618 339.338 400,515

343.10p | 526.301 661.950 706.608 | 726.545 | 766.418 905.301

Total
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Table (6) Functional Income Distribution
(in LE million at 1968/69 prices)

o By
B, e N S A i e

PR

1970/71 1971/ 72

N ey
L9774 1975

ction

234274 243,649

212,246 216.505
122744 131.346

Qa2 LD (VY=o TOR
jfw_."rc,:_ ].LtS_/ojw_)

263.540 274,086

)« 280 )« 800

150,401 ],60.9!‘?0

1286.03%3  1416,034

'otal

income

non—]

Welg e
&5

Total

1143%,.982 1195.62

Total inc 1531 .,68¢ 1650.823 1925,25% 2080 ,850

Ao

Oo’ f-]-'?f; O.'L_?'_'__
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Table (8) Iz .ur Force, Employment and Uhemploymentf

Sector 1968/69 1969/70 1970/71 1971/72 1973 1974 1975
Agriculture

LAB. 4319.700 4376.807 4432.774 4479.049 4491.810 4420.289 4409.115

EMP. 3964,900 4076.226 4076.299 4076.369 4076.436 4076.502 4076,567

UEM. 354.8 300.581 356.475 402.680 415.374 343.788 332.548

UER. 0.082 0.069 0.080 0.090 0.092 0.078 0.075
Non-Agriculture

1AB. 4442.400 4489.183 4655.,423 4836.429 5032.318 531€.679 5545.833

EMP. 4182.100 4298.646 4422,788 4578.765 4745.293 4942,054 5149.648

UEM. 260.3 - 1909.537 232.636 257.664 287.025 374.625 396.185

UER. 0.58 0.042 0.050 0.053 0.057 0.070 0.071
Econamy

L2B. 8762.100 8865.990 9088.197 9315.478 9524.128 9736.968 9954 ,948

EMP. 8147.000 8374.872 8499.086 8655.134 8821.729 9018.555 9226.215

UEM. 615.1 491.118 589,111 660.344 702.399 718.413 728,733

UER. 0.070 0.055 0.065 0.071 0.074 0.074 0.073

* ILAB= Lahour force, EMP= Employment, UEM

except UER which .is a percentage.

= Unemployment, UER= Unamployment ratio; all an 1000's
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Item 1968/69 1969/70 1970/71 1971/72 1373 1574 1975

5392.670 5382.190 537L.531 5360.82 5350.003

382,100 450,155 1.152 5635449 608.352 646,969 680, 284

Food 2725.620 2712.598 2968 21°F




A

Taple (1

=t
o2
g

Ilen

ransactiaons

(in LE rillion at

1968/69 prices)

1968/69

1970/71

1971/72

1973 1974

Imports

=

xports

Net Import

xternal Debt

515.000C

1223%.638

971.750

i

a8

- 707

\H

5584043

|

1090.354

501,935  527.837
= , -
645.93C €61.953
faTate B g e | -
":-,-')E_I:). O:.‘_ -~ e LOZ
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Table (11) . of Growth of Major Indicators
(%)

Ttem 1969/70 T970,71 1971/72 1973 1575
Gross Production 5,713 3.215 3.820 4,134 5. 602
Agriculture 5,865 -0.394 - 0.087 0.800 4,768
Industry 16.621 1,233 1,257 1.431 1.958
Construction 5,233 1.709° 0,432 1.108 4,184 -
Services 3.851 8.719 10.078 92779 10.047

— @GP, Factor Cost 7.841 3.673 Z.608 5,034 6.752
Agricul 5.932 -0.384 0.080 0.793 4,732
Industry 18.360 1.274 1,302 1.479 2.017
Construction 5,177 1.709 0.432 1,108 4,184
Services 3,664 8.710 10,068 9,770 10.109

4,903 ~B6.002 1.983 5.925 5,017
Private 3.726 5.184 3.751 5,017 5.091 |
Public 8.200 8.200 8.200 8,200 8.200
|
Trvestment 53,422 75,753 o 6.746 | .82l | 5.aB8 [ eI ‘"i
~ Exports 5.618 ~TI.947 | 1109 (|  3.540 “3'"_—:'8'_0?57_-_—[
Tmports 50,182 24.672 12,205 5,275 5,187 ;
oA B = hi
1abour force 1,166 Z.506 ~2.501 — 2.240 f 7239 ;
2.797 1.483 1.836 1.925 2.303 ;
o
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Table(l) &P at Pactar Cost and its Eates of Growth®

Strategy/Year 1976 1577 1978 1979 1980 1981 1882 1983 1084 1385
1 4769.526 502%,958 5311.983 5659.057 5997154 6365.411 6731.152 7080.465 73%. 7653.655
((5.7)) (2.373) (5.356) (5.711) (6.157) (6.350) (6.151) .746) (5.189) (4.458)  (3.485)
1B 4769.516  5028.996  3323.081 S555%.658 2 6005.127 €310.657  6685.987 7065.408 7483.511 7514.011
((5.2)) (2.374) (5.440) {5.847) (5.350) (6.1358) (5.028) (5.948) (5.675) €5.351) (4.977)
244 4822.377  5057.336  5328.911 5534.936 6005.955 6323.71%  6781.755  7158.640 7512.161 7825.181
((5.0)) (3.509) (4.872) G.251)  (5.822) (8.8003 (6.440) (6.069) (5.557) (#.938) (%.157)
248 4822.377  5057.030  5328.82% 5635.633 2 6009.I70  633%.321 679%.132  7183.356 7557.807 7905.039
((5.1)) - (3.509) (4.8566) (5.295) G.537) {6.a28) (6.233) (6.170) 5.729) (5.213) (4.594)
348 5098.450  5305.453  5582.726 5575.988 2 €27R.55L 2 670%.719  7168.83%  7645.215 8135.440 B8635.119
((5t)) (9.435) (4.138) (#.770) (5.63L] (6.783) (6.935) (6.8453) (6.645) (6.412) (6.1a2)
3AB . 5098.490  5309.235  5562.558 5876.885  6276.252  6713.93%  7178.202  7663.912 816%.905 8695.260
((5.4)) (9.435) (4.133) {4.773) (G.ea2) - (&.803) (6.973) (8.915) (5.768) (6.602) (6.430)
b : 4822.377 S5067.150 551,069 5655.847 &8038.953 SA80.715 8854,.377 7278.038 7695.529 8112.234
{(6.1)) (3.509) (5.075) (5.408) (G.89%0) =~ (6.777) (6.653) (6.423) (6.123) _ (5.798) (5.414)

% GDP ie in I8 nilliom, at 1975 prices Pigures in parentheses are growth rates.
Ainnual sverage grosth rates for toe 10 year period sce givern in double perentheses.




Appendix 3

Projections for the Period

1976 - 1985



Table (2) Structure of GDP at Factor

@]
Q
4]

Sector Agriculuv re Industry Construction Services

Rass Year 304,450 22.621 4,948 41,501

i 21.908 17.58¢ o228 55,276

1B 21.880 17.286 5.779 55.054

_}‘.&A i)_l..r_':::-_'.'_ -1-.":1 ‘(-_ "-,,_—\":-! 1 H oo e |

o
o

AR 21.538 3,052 5, 3k 4O e

L 24,262 16,207 5.735 53.795




Table (3) 2 ructure of Total Spending

EXP.

10,549

T

H
—

CO5.GV COS.EC

.
=] ™
n
(O )
8]
U

O G2
L8]

\C

§

(=]
o
Q.
O <

Terminal Year

R P a0 E0O7 s E - 5y L Ot |
3AR 63,484 92,167 30,287 16,667

LA 67.888 29.345 8%.233 17705 15.810
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mable(4) Employment and its Bates of Growti .
Strategy/Year 1976 1977 1978 1979 1380 1981 1982 1983 1984 1985
14 9593,.842  98B4.381 10215.936 10564.971 10926.736 11291.188 1I648.501 11985.041  I228. 12511.365
((2.7)) (L.392)  (3.028)  (3.334) 3.437) (G424)  (3.3B6) (5.165)  (2.889)  (Z.aAgm) (1.871)
18 8593.813 9889.557 10225.058 10991.090 10928,916 1I200.584 LI560.75% I11897.112 L2335.606 12576448
((2.8)) (L.392) (3.083) G.423) (3.549) (3.1908  (2.488) (3.216) (2.90%9)  (2.845) - (2.786)
244 9596,970  9850.005  10159.115 IOA76.771 10802.455 11132.399 11461.343 11780.830 12077,759  12333.464
({2.5)) (1.425) (2.741) (3.034) (3.127) (3.109) (3.054) (29553  (2.788) (2.520) (2.117)
2AB 0§96.970 9859.610 10159.039 1O477.715 10805.601 I1139.396 II476,125 1180%.676 12130.38L  12424.268
((2.6)) (1.425) (2.737) (3.037) (3.137) {3.L29) (3.089)" (3.023) (2.9086) (2.718) (2.423)
3AA 9596.970 9815.274 10075.260 10363.899 10669.513 10992.459 I11332.670 115B8.967 I2058,500 . l2436.665
((2.7)) (1.425) (2.275) (2.659) {2.855) (2.949) (3.027)  (3.09%) (3.144) (3.361) (3.136)
348 9596.970 9514.991 10076.200 1064.574 I0&P1.768 10997.462 11343.170 11709.342 12095.476  12500.150
(2.7} (1.425) (2.275) (2.661)  (2.882) (2.964)  (3.052)  (3.1%4) (3.228) (3.298) (3.546)
ba 9596.970 9865,327 10167.491 10485.454 10BI5.94I 11156.880 11509.944 11B72.709 12239.803  12602.679
((2.8)) (1.425) (2.807) (G.052) (3.137) (3.142) {3.152) (3.165) (3.162) (3.092) (2.965)

% Employment §s in 1000'S, Figures
Ammual averapge growth rates are

given in double parentheses.

in parentheses are growth rates.
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Tatle(5) Unemployment apd Unemployment F’.zsL_t:icnaI
Year
Strategy 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
14 1220.155 1186.135 1672.515 952.096 820,154 690.890 573,557 481,747 435,07 457,369
(0.113) (0.107) (0.0%8) (0.083) (0.070) (0.058) (0.047) (0.039) (0.034) (0.035)
1B 1220, 164 1161.564 1065.3%4 925.5977 817.964 781 . 494 661.304 569.676 481,026 392,306
(0.113) (0.107) (0.09) (0.080) (0.070) (0.065) {0.054) (0.046) (0.038) (0.030)
244 1217.C07 1211.116 1134 ,337 1040.295 o4, 425 849,579 760.715 685,958 638.873 635,290
(0.113) (0.1909) (0.100) (0.090) (0.080)" (0.071) (0.062) (0.055) (0.050) (0.049)
248 1250.855 1200,932 1127.1656 1026,859 9561.097 784,054 645 . 745 497,169 348.794 228.308
(0.114) (0.109) (0.100) (0.089) {0.082) (0.065) (0.053) (0.C50) (0,028) (0.018)
3A4 1217.007 1255.847 1217.192 1155,168 1077.357 989,519 889,388 777 .821 658,132 532,089
(0.113) (0.113) (0.108) (0.100) (0.092) (0.083) (0.0673) (0.062) (0.052) (0.041)
A8 1230.655 1la245.551 1210.C05 1142.030 1094.950 925.920 776.699 597.503 383.699 152,426
g 0. 114) (0.113) (0.107) (0.099) (0.093) (0.078) (0.0864) (0.,049) (0.031) (0.012)
‘ 44 1230.655 1194,215 1118714 1020.150 950,757 756,572 609.925 434,136 239,372 49,897
(0.114) (0.108) (0.099) (0.089) (0.081) (0.064) (0.050) (0.035) (0.019) (0.004)

& Unemployment is in 10005, Figures in parentheses are unemployuent ratins.
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Table(G) Housebold Consumption and Growth Rates of Consumption?
Strabeay T 1906 1977 1978 1979 1980 1981 1982 1983 1984 1985
14 3308.957  3525.539 3756.859 4012.869 4291.508  4585.916 9895.68  5214.379 5537.73  5857.910
((5.9)) (2.223) (6.545) (5.581) (6.814) (5.944) (6.884) (6.730) {6.511) (6.201) (5.782)
IB 3308,957  3526.833 3760.470 401B8.130 4294.281 4568.795 4880.162 5207.922 5550.977 5908.233
((5.9)) (2.223) (6.584) (6.625) (6.852) (6.873) (6.393) (6.815) (6.716) (6.587) (6.436)
24k 3302.957  3515.248  3738.033  3984,604 4262.566 4557.559 48E85.779 5184.586 5510.458 5838,204
((5.93 (2.223) (6.264) (6.307) (6.5%6) (6.976) (6.921) (6.763) (6.552) (6.285) (5.948)
2LB 3311.024  3512.689  3733.767  3977.70°  4253.396  4537.781  4835.699 5141.504 5452,53%5 5764.551
((5.7)) (2.287) (6.090) (6.294) (56.533) (6.9351) (6.686) (8.565) (6.324) (6.049) (5.728)
3AA 3302.967  3500.547  3708.225  39%44,528 4217.485 4512785 4827.079 5159.659 5510.067 5877.772
((5.9)) (2.223)  (5.790)  (5.933)  (8.372)  (8.920)  (7.002)  (6.965)  (6.890)  (6.791)  (6.673)
34 5311.024  3497.0J0  3703.985  3937.621 4208.185  4492,717 4796.185 5144.631 5447.992  5795,092
((5.8)) (2.287) {5.617) (5.919) (6.308) (6.871) 6.761) (6.755) (6.640) (6.518) (6.390)
44 3311.024  35514.074  5735.610  5979.322  4256.197  A542.904  4B847,091 5164.798  5495.504 5837644
((5.8)) (2.287) (6.133) (5.50%) (6.524) (6.938) (6.736) (6.695) (6.555) (6.403) (6.226)

x Cogsuumption is in £ million, at 1S5 prices, Growth rates are givea perentheses,

Annual average rates

of growtn are given in double parentineses,
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Total Investment and Growth Rates of Investment®™

Table(7)
Year

Strategy 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
14 1204.516 1366.394 = 1455.494  1499,913  1511.030 1481.324  1395,021 1228.799 951.961 524,341
(=12.271) (13.439) (6.521) (3.052) (0.744) (-1.969) (-5.826) (-11,915) (=-22.529) (~44.920)
1B 1226.117 1403.522 1505.280 1499.,591 1532.508 l444,735  1492,899 1502.267 1512.570 1476.674

(-10.698)  (14.469) (7.250) (-0.371) (2.188) (-5.727) (3.334) (0.627) (0.686) (=2.373)
248 1238.331 1408.326 1495.687  1533.454  1553.450 1548.638 . 1503.988 1397.514 120%.074 887,873
(-9.808) (13.728) (6.203) {2.525) (1.304) (=0.310) (-2.885) (7.078) (-13%,913) (~26.200)
24AB 1236469  1409.828 1500.496  1543.834 1571.608 1585.318 1570.254 1509.580 1383.043 1165.907
(~9.944) ‘(14.021) (6.431) (2.a88) (1.799) (0.872) (-0.950) (=3.864) (-8.382) (=15.700)
344 1434,011  1714.761  1890.,042 2008,192 2122,082 2235.508  2341.155 21428 ,047 2484 ,629 2497 .369
(4.444)  (19.578) (l0.222) (6.251) (5.671) (5.345) (4.726) (3.711) (2.330) (0.513)
34B 1432.147 1716.231 1894.874 2018,593 2140,158 2271.666  2406,129 2537.263 2659.025 2765.,254
(4.308)  (19.836) (10.209)  (6.529)  (6.022) {6.145)  (5.919) (5.450) (4.799) (3.995)
4A 1184,196  1324,165 1402.470 1448,736  1499.066 1552.350  1594.951 1613.897 1595,218 1522 447
(=13.751) (11.820) (5.914) (3.299) (3.474) (3.555) (Z.744) (1.188) (=1.157) (=4+,562)

% Investment is in LE million at 1975 prices, Rates of growth are given in parentheses.



. T

Table [8) Zxports and Growth Rates of Exports'

Year

Strategy 1976 1977 1278 1979 13980 1981 1982 1983 1984 1985

IA 692.572 716,816 742,987 7732948 810.770 849,156 887.520 924,345 957.9 985,922
{1.60 (=26,944)  (3.501) (3.651) ( 5,167  (4.758) (&, 738) (4.518) (40149) (3.631) (2.925)
I8 766,347 299,424 83549, 995,263 1043, 864 1086, 765 1191.885 1247 473 1302,653 1380.891
(6.0)) (-19.162)  (44316) (4a567) £5),000) (4-8383) (4.110) (9.673) (4664) (4ok23) (64006)
2AA 817;118 840,084 865.636 898.305 G948 A2k 1001,647 1054,989 1106.298 1154240 1195;949
(3-9) (=13.808)  (2.811) (3.048) (3.768) (5.579) (5.612) (50325) (4.864) (#e333) (3.700)
2A8 817,118 B4D.059 865.674 B98.3586 9484593 1002.148 1056,185 1108.774 1158.891 1205,239
{{z.0) (=13.806)  (2.807) (3.049) 3.775) (5.592) (5.646) (5.392) (4:979) (4u520) (3.999)
3AA 1021.016  1046.566 1077.631 1119.095 1175.893 1238.782 13044951 1373.287 14434312 1514472
[4.0) (7.702)  (2,502) (2.968) (3.848) (54084) (5.339) (5.341) (5.237) (5.099) (4+930)
3A8 1021,016  1046.543 1077.621 1119,139 1176,161 1239.245 1306.02% 1375471 1447,.388 1521.667
(4.1 (7.702)  (2.500) (2.970) (3.853) (5.035) (5.364) (5.389) (5.317) (5+229) (5.132)
4a 923,036 950.282 980.019 1015.833 1070.960 1128,204 1186.659 1245.009 1302864 1359.515

{{ #e0) (=2.633)  (2.952) (3.129) (3.756) (5.323) (54345) (5.182) (4.916) (4e647) (4.348)

X Exports are in LE Millionm, 2t 1975 prices., Rates of growilh are given in parentheses

Figures in double parentheses are annual average growth rates.
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Table (9) Imports and Growth ﬁntea of Ilports‘

-25-

Year -
Btrategy 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985
IA 1605.908 1853.000 ° 2020,523 2141.053 2235,169 2307.389 2351,040 23534302 2295, 2152,59%
(300 (~16.359) (15;;92) (9.035) (5.965) (4.396) (3.231) (1.892) (0.096) (~2.461) (-6.221)
1B 1605.905 1869.421 2049,024 21730701 2227.187 2202.496 2342189 2390.439 2457,511 2525,296
Qu,7) (=16,359) (16,409) (9.607) (64085) (2,461) (~1.109) (6.342) (2.060) (2.806) (2.758)
244 1613386 1874.54% 2044785 2162,210 2256.001 2340.810 24:09,850 2450, 484 2445 ,500 25744 264
((4.0) (~15,969) (16.187) (9.032) (5.743) (4.342) (3.755) (2,949) (1.686) (=0.203) (~24913)
248 _161_3;5?9 1872.763 2045.503 2165.017 22_&52;82? 2352.325 2434267 2495,991 2524,278 2503, 284
{ 4.5)) (-15.959)  (16,063) (9.218) (5.848) (#4.518) (3.955) (3.483) (2.536) (1.133) (~0,832)
3AA 1720.619 2101,781 2363065 2552.305 2709.566 2866, 749 3024779 3178,696 3320,589 3,1&1;514
(7-2) (-10.384) (22.153) (12,432) (8.008) (6.162) (5.801), (5.513) (5089) (o b6L) {3:642)
34B 1720.813 2093.921 236}.720 25?5,316 : 2?}6*718 _ 28?8.866 30§Oe095' 32?5,435 }%90,??7 3521.766
(7:6)  (-10.374) (220031)  (12.,562)  (8.106) (6.316) (5.969) (5.948) (5.749) (5,437} (5.027) -
ba 1611.724 1821.724  1967.681  2075.864  2174.466 ~  2278.798  2388.5%0  2492.734 2581.373  2644,024
({551 ) (~16,056) (13.030)  [8.012) (5.498) (4.750) (4.798) (4,820) (40358) (3.556) (2.427)

B Imports are in LE wmillion at 1975 prices .

Figuras in double parentheses are annual average grouth rates.

Rates of growth in Farentheses.



Table (10) Investment, Saving and Foreign Debt

Invesinent saving

Rate (1) Rate (2)

2t 303

Foreign Financing
(3) Foreign Debt
85,000 4,5

Outstanding
(%)

of Investment

Bese Year 8,266

Terminal Year

Strategy

1A
1B
2hA
2AB
A4

3AB

0,651
17,998
10,806
14,047
27 « 544
30,287

17705

222,503
774499
132,599
233333
774163
74,138

B4,371

1844
17 o4
1743
1746
20,5
20,8

1547

Ratio of

Retio of

with trade,

efined as debt interzt + n=

investment to GDP at market prices
Bavings to GDP at market prices
gxcass of dinvestment over savings to total invesbmned,

t import = net Jorelign revenue not eonneeted

Base year Tigure is & crude estimate, all Tipures in LE,

billions, at 1995 prices,





