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ABSTRACT

In this paper we formulate and implement an
economywide model, based on the social accountiing
framework, for analyzing the performance of the
Egyptian economy in the medium term. The model is
used to asses the impact of alternative environmen-
tal conditions and policy measures on some policy -
targets such as, output growth and external halance.
The model can be viewed as a fixed price general eguili-
brium demand model, with a supply determincd oil
sector and imports which are treated as a part of
composite commodities. The basic finding of our
work is that applied economy-wide modelg can pro-
vide fruitful insights to thc process of development
planning and policy analysis.

Key Words: Economy wide models-social accounting
matrices —scenario simulation-policy
analysis.

1. Introduction.

T'ill the boginjng.of the 1970,s, applied genceral equili-

brium analysis, using economywide models,was beyond the

reach of resecarchers in developing countries. This can be ex-

prlained basically by three points:

i) The  unreliability and unconsistency of economic and

social data in develbpihg countries.

ii) The lack of a comprehensive framework to make the

maximum use of the available econhomic data.
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iii) The cost and effort needed to build and implemeni an

economy wide model.

During the last decade a con51derable effort is
undertaken on both data .and modelllng 51des. This effort
resulted in two’ majorrcontr;but;ons.'

First, the design of a‘combrehensive>andﬁcohsistent frame-
work for otoahizing ecooomictand social data. This framework
is commonly known as "Social Accoonting Matrix (SAM)"

Second, the deve;opment of a set of computerized technigues
which improved aod systematisea the model building and data
organization processes. | | |

Since then, sevetal weli documented SAMS were com-
pilea and used to descrioe the economies to which they were
applied, [see, Chander 80, Mohi Eldin 78, and Pyatt 77].
Based on these data systems a set of economywide models
were developed Lsee, Derv1s 82,Drud 82, and Grals 81] The
implementation of these models proved that general equlllb—
rium analysis can provide fruitfull 1ns;ghts to economic
planner and pollcy maker.u |

R RS A4 T : ) L
In this paper we present an ecoranyw:.de model for studying

the behavior of the Egyptlan economy in the medium term.

Our approach to model bulldlng beglns generally w1th

a SAM and then w1th a. model structure.” The SAM represents o
a static plcture "of the economic system and the major lin-
kages within it. 'This‘is a basic requisite-unahy modelling

effort.



Consequently; we’begin by specifying the data systém (6: the
SAM) of our model. Then a brief describtidn‘of model struc-
ture and logic is preéented. Finally, the model is used té
simulate the effect of some pdlicy measures on the pefférma?

nce of the economic system.

2. The data system

The macro-model, presented in .this paper, is mainly
designed to study the impact of alternative scenarios con- . .
cerning external conditions and some policy measures on
output growth and macro-economic balance. It can address a
number of policy issues éuch as:

- How the performance of oil sector affects the beha-

vior of the other parts of the economic system? |

- What would be the impact of world prices and worker's

remittances on the performance of exports, imports

and the current. account deficit?

- What are the effects of an increase (or decrease) in

exports, investment, or government expenditure on the
balancé of payment and public sector saving gap?

In order.to analyze these economic issues without
enterihg in too maﬁy details, the model is kept at a highly
aggregative level. It represents an economy with only ohe
factor of production, four institutions, five activities,
four commodities, and the reét of the world. Institutions
are; households, private companies,. public companies, and

government, and each has a separate current account. The



capita} account is, however, algpnsilidated one accross various
_institptions. .Thebfive activiﬁés_ére: agricﬁltﬁré,»ihdustry,
construétion,voil, and services.x The activities deliyér dome-
stic commoditiesf Such éomméditiés aré‘eithér mixeéd with |
imports; resuiting in\coﬁposite commoditiesAtradedfon the
domestic market, or they are partly exported. |

Tﬁése economic informations are organized in the social
accounfing matrix shown.in table (1). " The SAM is-a square
- matrix where each-aﬁcount (or economic actor) is represented
by one row ahd'onE'éolumn:' If we looked at- the SAM column-
wizZe, the expenditure pattern of various economic actors
would be easily identifies. Inversely, the rows of the SAM
show income receipt of-differenﬁreconomic actors. It results
then, that each non-empty cell of the SAM represents income
flow from on actor to another.

Column 1 of the SAM shows how factors income is dis-
tributed to both domestic and foreign institutions. Institu-
tions (columns 2 to 5) spénd‘their total receipt of income
on transferé bétween themselfs, saving to capitai account,
consumption ‘on commodities,-and transfers to the rest of
the world. bolumn 5 shows the allocation of investment to
various commodity groups. ‘In columns 7 to 1l the distribu-
tion of “the cost:iof production between value added and inter-
mediate -inputs -is ‘given. .The decomposition of the aggregate
demand of c6mmodities-iﬂtofdomestic and imported goods is
shown in columrns 12 to 161‘NInucolumnfl7ftov21‘and“27 to 31,.

the total supply-of ‘commodities is divided between domestic

-
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uses and demand for exports.Column 32 shows the total tax
income recieved by government. Finally, in column 33
traﬁsfé;s from abroad to different institutions, and exports

are given.

3. -The modél structure .
| Given the accounting framework, the model is completely
determiqéd by'speéifying agents behavior,and market adjust-
menf procgss.' In fact, an important part of this process
ééﬁ be done within the SAM framework by specifying, for each
non-empty cell, the behavioral or allocation rule governing |
the flow of income in it. Thislprocedure facilitates and
coﬁtrolés the model building brocess, and makes the model
" more frahsparent.; Applying this procedure to our model we get
the following specifications:(l)
First, The allocation of the gross national product
bet&éen‘different reéipients of income (column 1 of the SAM)
is done assuming a budget share dependent on the-level of
GNP."Institﬁtions are assumed to allocate their total
receipté Qh-different outlays (columns 2 to 5) aé fixed
shares{aﬁtheir nominal incoﬁe. The only exception to this
rulefis_hddsehold concumption where aklinear expenditure
éystgm (LﬁS) is adoptéd. | ‘
Second, Intermédiate demand is determined usiﬁg an input-

output coefficients (the intersection of rows 12 to 16 and

(1) For more details, see the complete set of equations in
the appendix.



column 7 to 11). By exogenously specifying investments
.(column'6); total aggregate demand is completely determined,
it is the sum of firms intermediate demandrhouseholds - and
government consumption, and investmeht. These demands are
for composite commodities composed of both imports and
demestic'goods.

Third, aggregate demand for composite goods is then allocated
between demand for imports and domestically produced compon-
énts( (columns 12 to 16), through a cost minimization euejec-
ted to a CES constraints [see, Drud 82]. |
Fourth Production of 0il sector is assumedvto be exogenous
to the model. O0il exports are determined as an excess.of

eil production over the domestic demand for petroleum pro-
ducts. Expofts.ef agriculture, industry, and services are
assumed tq“be sensitive to the ratio of world price of"
e;ports to the supply.price of Egyptian exports..

Now we turnbtq the assumptions conce:ning market adjustment.
First, factor markets are not modelled. Net prices are all
assumpted exogenous. Second, on the product market, prodhc- .
tion is demand determined for ail sectors, except oil ahd
petroleuﬁ products. In this secter, production is assumed
exogenous and theﬁ thebmodel is'aupply deteimined. o

The model 1; a fixed price one. The prices do not adjust

in response to changes in demand, they are cost determined.
Nevertheless, in the model, prices influence aggregatev

demand for commodities, decomposition of tbis demand, and

-

exports.



At this stage, prices, investment, exports, ané production
of o0il sector are known, the rest of the variables are deter-
mined simultaneously in order to find the level of activity
which equalizes injections and )eakages.

The comprehensive list of variables and model relations are

L]

provided in the appendix.

4, Scenario Simulation

In‘the present section an attempt is made to combine a
selected set of economic changes and policy actions in order
to evaluate their simultaneous effect on the behavior and
performanée'ofythe economic system. The effect of changes
in.thesé issues will be tested against the results df the
model referenée path which represent the most probable
scenario of medium term growth of the Egyptian economy.
Then, beside the most likely scenario, we combined somé
‘éolicy areas to form an optimistic ahd a pessimistic scena-
rio. | |

The optimistic scenario consists of 5% increase in
growth rates of remittances, oil output,and exports, plus
a 3% inérease in growth of investment compared to the
- reference path assumptions. A recovery in world markets
coupléd with an exports promotion policy would allow non-oil
exporfs to grow rapidly. This world recovery with new dis-
coveries 6f oil méy lead to'increasipg petroleum out put
énd then investments. The pessimistic SCénario'is obtained

by reversing the signs or directions of the growth rates in

.
-



the optimistic scenario.

B Table (2) compares optimistic ahd pessimistic scenarios
with the results of the reference peth;‘ In genetel the impact
on‘most policy targets are quite impressive. | |
If the optimistic scenario holds, GDP will grow rapidly
atteining 9)4% on the average, with a relative change from
5 the reference path results reaching 61%. The possitive
effect of hlgher growth of aggregate demand (1nvestment and
- exports) and of oil production on sectoral growth 1s obv1ous.
Growth in private consumption accelerates reaching 8 17%. 4
' Of course, the high performance of the economy induces. a
higpe; growth of imports (9.2%). The optimistic scenario, |
;1eaes;also to an improvement in the external balance (15% )
reductlon in the current account deficit as a percentage of .
GDP) In easerof the pessimistic scenario, reversed effects
are.observed on all policy targets.‘ o | |

To _sum up, fa&orable development in exporté[ investment, .
and the performance of oil sector, would substantially puéh' ’
up words the growth rate of the economy. The effect-on.bothg
_,the-external-and public components of the macro-economic *
balance is also quite significant. Neverthless, the current'
~account deficit would still be at 17% of GDP which. is relawl.v»;,
tively a high proportion. On the other hand, a bad perfor-
tmance of oil secto:,coupled with low investment, exéorte}
:and’femittances‘growth rates, would result in a sizable

drop in both output growth and external balance.
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Table (2)
The Impact of Varying Economic

Conditions On The Performance of The Economic System.

deficit (% of GDP)

Reference Optimistic Scenario .Pessindstic 8cenafio
Bverages ‘ —
82/83-86/87| yi4icator | Relative | Indicat. | Relative
change % or change %
A. Annual growth rate
(Constant prices)
qumn:(at‘facum:
Cost).
Agriculture 3.88 6.86 76.8 0.51 -86.6
Industry 6.89 10.28 49.2 2.76 -59.9
Construction 6.00 8.92 48.8 1.71 -71.4
Services 6.35 9.86 55.2 2.40 -62.2
‘ GDP ‘ 5.81 9.41 61.9 1.76 -69.6
ammodutscﬁ
£inal demand
vector
Private Conswmption | 4.94 8.17 65.3 1.42 -7.2
Public Consumption 5.06 5.06 0.0 5.06 0.0
Imports 6.07 9.29 25.9 2.16 -64.3
Exports 5.08 10.65 109.6 0.37 -107.5
'B. Balance of payments
indicators (value
unms)' | '
Resource Gap(%of GDP) 34 31 -8.8 36 5.9
Current account N
20 17 ~15.0 23 15.0.




Finally, the previous scenario simulations -point out the
sensitivity ‘'of the Egyptian economy to its énvironmental

conditions which affect significantly.remittances, exports,

and demand for petroleum products.

5. Conclusion

] :In this paper an applied economy wide model is‘formula;
fed, implemented, and used to study the impact of’somé'pélicy
issues on the performance of the Egyptian economy in thé | |
medium term. It illust;atgs thg approach to model building
which starts with a social“%ééouniiﬁg matrix (SAaM) and
hgn§e with the structure of the economy ip thé basehyear.
This}agp;éach.simplifies and systematiées-tﬁe fo:mulafion"
prgcggs_and‘makgs the model mqfe transéerent. | |
- . Economically, the model‘can be viewed as a-speciéi case
of the standard mu;tisectqrvkeyns;an model. The mainrA
differenge»is due tq_the,treatement ofﬂoil secto:_(sﬁpp}y_.

.. driven. production) and the treatement Qf.iﬁp??ts (th?-. :
concept of composite commodity. | o

In fact, the model presented here can serve as a
useful’ékpérimehtal tool for policy analysis, if it is used
to address questions embodied. in its‘structure and by keeping
always in mind its limitations. The model can be used
efficiéntly%to‘study,mechanisms and.responsés‘bf the
.economy to external shocks. Its structure is,simple and
flexible. Nevertheless, the model has a number of limita-

tions which call for further improvements. One abvious
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‘limitation is the fixity of prices. In the model priceskdo
not adjust in response to change in”demand, they are cost
determined. Another limitation is that the supply of produc-
tion is assumed to be completely elastic. Finally, the model
does not address explicitely issues of.income distribution,
Indeed, policy measures and external.changeé contributing to

the adjustment of the ecohqmy are usually not distributionally

neutral.
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Appendix
A~ Model Relations

Bloc 1l: Price Relations (*)

- 5 - MR ’
Vi igl aij Pi : i=1,2,...,5
PD; (1f¥i) 3 i=1,2,....,5
- -m - ' o
e (l+Tmi) : i=1,2,4,5
1 e O (moy) o 0~ (1-5;) 1/(1-0))
= {8, PM, + (1-81) PD; }
* ; i=1,2,...,5
-PDi (l+?ei) H ) i=1,2,5
PD4'(1+Te4)
Bloc 2: 1Income and Expenditure

Allocation of GNP.

‘R,

1

’

{53 +'Bi exp[-B /z]} z

5
z
i=1

o]
Pj

Relations

5

=1 and I
i=1

i=l,2'..o'5

-1

Allocation of households, companies, and government

i=l'2’ooo’6

incomes.
HC, = P, v; + A&, {H, -
; LA, =1, and
i i
CPi = cpi .. TPR ;
CUi = cui . TPU H

0<3 <1
i=1,2,3,4

121,2'3,4,5

(*) All variables with a bar are exogenous to the model.
All variables pertain to the same time period.

»
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Aggregate demand for commodities:

O——— - - S -
U,P) = HC; + GC; + P, b, I+ 351 ayy Py
—-— - - S -
[ro— 5 d
U3P3 = P3 63I+ jgl a3j P3 Xj
——— ’ - - 5 -
U, =HC, +GC, + P, B, I f j§1 a5 Py
= . P
USPS HC5 f GC5 + P5 65 I + jgl asj 5
Demand for domestic and imported goods
Py =2 (1-65) (P;/PD;) = U;
- _ (o4-1) - o4
Mi =2z, (1-6i) (Pi/PMi) Ui :
Exports:
E, = EB, (en° / PE )ﬁl ;  i=1,2,5
i i i i ! ree
= 39 _
Ey = X4 = Dy
Production:
’3xg = B; + Di : i=1,2,5
da _
X3 = Dy

Accounting relations:

THR

TPR

TPU

GREV

1l

1 1l

-+

+ CP, + CU

1

+ CP, + EFC

+ Cu, + NIT + eF_

1,2,.,..,5

i=1,2,4,5
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Bloc 2 (Continued)

+AeFr + G7‘

I -~ (H, + G, + CP, + CU4)

5 . 5
- D. D, + L
.igl TP 1 1 i=1
5 i#3
iil PDi Tei'Bi + PD
i#3,4 .
5
= zd = 4
V4 X4 + iﬁl Vi Xi
’ L ifd
5 5
121 Fi %
. 5
G +
{H6 + G + CUg ig
A i#
- =(F + F + F
.{e(Fr Fh Pg
TG.

1
3
+

e

Fe

m .
iM

i

+

)

e
4

E4) +

X
i#3,4

PEi Ei]



B- List of Variables

different recipient of income, i=1,2,...,5

. ‘Variables Equation
. number
Endégenous : “
a) Price module
Pi Price of composite good i, i=1, 2,...,5 (4)
PDi Producer price of domestlc good i, (1)
i=1,2,...,5 -
PDi Market price of domestic good i, (2)
: 112,...,5
PEi Domestic supplier pirce of exported good (5)
. i, i=1,2,4,5
PMi Landed price of imported good i, i=1,2,4,5 (3)
Te4 Export tax rate for o0il sector (6)
b) Income and expenditure module.
CPi Allocation of private‘companies income to (4)
different institutions , i=1, 2,...,4
CUi Allocation of total public companies 1ncome (5)
to different institution i=1,2,...,5
Di Demand for domestic commodity'i; i=l 2,.;.)5 :(ll)
Ei Demand for exports of commodity i, i= 1,2, 4,5 (13)
GREV Total government income (18)
Hi Allocatlon of total household resources to (2)
' different recipient of income, i=1, t21000,6
' HCi Households expendlture on commodlty i, (3)
i=},2,4,5 o
Mi _Demand for imported good i, i=1,2,4,5 (12)
NIT Net indirect taxes A (19)
'Ri' Allocation of gross national product between V




- 18 -

ent institution , i=1,2,...,7

Variables Equation
_ number
SG Saving Gap (21)
TG . Current account deficit (22)

- THR Total household regburces (15)
TPR " private'compénies ihcémé (16)
TPU " public companies income - (17)
Ui’ Aggregate demand fof commodity sector (6)to(10)

i, i=1,2,..f,5
xi Production of sector i at constant (14)
prices, i=1,2,...,5 '
Z ~ Gross nététional product of factor prices , (26)
Exogenous
Eﬁi Percentage of private companies income
allocated to institution i, i=1,2,...,5
Eﬁi Pércentqge of public companiés income allo-
cated to different recipient of income.
Eﬁi .Exports of commodiiyki when domestic supplier|
price’equa} world price of exports

e 'Exchange rate

F_ transfers to public companies from abroad
?g transfers to government f:om abroad
F transfers to households from abroad

~Fr Workers remittances
éii Allocation of .government income to differ-
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Variables : equation number

Exogenous (Continued)

T

i

> <L @l Qt

N

o

al]

government consumption of commodity i, i=1,2,4,5

percentage of total household resources
(THR) allocated to institution i, i=1,2,...,6

Total investment demand

Net price of commodity i, i=1,2,...,5

Gross output of o0il sector

World price of imported commodity i, i=1,2,4,5

Import tariffs on commodity i, i=1,2,4,5

World price of exported commodity i, i=1,2,4,5

Export tax rate for commodity i, i=1,2,5

Rate of indireét taxes on commodity i, i=1,2,...,5 .
Trade elasticity of exported commodi ty i,i=l,2;4,5

Elasticity of substitution between domestic and
imported good i, i=1,2,...,5

Investment allocation share by sector of origin i,
i=1,2,...,5 '

committed expenditure on commodity i,i=1,2,4,5
Marginal budget share (LES)

A-scalk parameter (used in equation 4)

kA'distribution Parameter (used in equation 4)

Input-Output coefficients..
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