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1, Introdhction:

This paper relied heavily on the ruslts of a larger research
work on Multisector Gemeral Equilibrium Models for Egypt, which}h'a'.s been
a phase of the project on Improved Methods of Macro economlc ‘and Sectoral
Plannlng. The project was started in 1977 as part of the Calro
Uni;e£sify /MIT technological Planning program. The auther of the present
monograph is a member of the project team. The results of the research
undertaken ha§e not been published elsewhere. Only a draft has been made

vallable for purposes of comments and dlscusszon. "The leaders of the
nrOJDGt are Prokaswo“ R.S.Eckaus of MIm and ProfeSSOr Amr Mhhie Eldin ef
Cairo Qnrversity. Neither of them nox any of the project team members

‘bears any responsibility for the form of the present paper.

The present paper is devoted to sketching how a social accounting
matrix (SAM) can provide a useful vehicle for organizing the data. This
helps in designing an analytical scheme that can fit the availéble»data,
and give policy~-relevant information. Thus, a general equilibrium model
(GEM)'hés been built around the SAM. The requisites.lead us to set up
tﬁe'data for the SAM around the Leontief type of an input-output table.
Section 2 outlines the operations that were carried out to update an
~i/o vfable for 1976 SAM. Section 3 then describes the structure of the
SAM for Egypt, and section 4 introduces the logic of constructing GEM

using the: SAM.



Yet, the GEM models and the data which they embody, represent
a major potential advance for economic policymaking for Egypt. Some
of the data have never before been estimated for Egypt and all of it
has never before been organized in a consistent Social Accounting
Matrix. Nor has an explicit model structure of this type ever been con=
structed for Egypt and solutions computed. However, further improve-

ment and expansion of this work is quite persistent and fruitful.

2, Updating The Input-Output Table for 1976:

The 12x12 Input-Output table for 1976 was based on the 1970/71
27x27 Input-Output table. It represents an aggregation of the latter
table and then was transformed to fit 1976 final demand vector, The
1970/71 Input=-Output table was constructed according to the rows method
and not by columns. This methodology was adopted because estimatation
of the I/0 table depends on the data available from estimates of commo=-

dity balances of physical production.

In order to make the 27x27 1970/71 Inpui~Output consistent with
the 12 sector social accounting matrix and the model used, three opera=

" +ions were carried out.

1. The restructuring of the 1970/71 Input-Output table to trans-

form it into a 12x12 table.

This needed disaggregation of certain sectors and the aggrega-

tion of others to fit the new sectoral classificafion, It was also
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recessary to take into account types of 3 roductlon activ1t1es which

A

had been created after 1970/71, such as the new steel complex, the

.,,.’

aluminum complex and the reopening of the Suez Canale

o 2., The transformation of values of the flows in 1970/71 table to

1976 prices by using index numbers of product1on.

L

The rows were multiplied by index hﬁhber'of;priéeé and
the columns by index number of quantities and the consistency of
the results were checked, - N T |

3. Adjustment of the new 12x12 table at 1976 prices to be consistent
with 1976 fihal demand vector as obtained from actual hational
income accounts. This was carried out through the R.A.S. method.

Vs

3, Structure of the Social Accounting Matrix

The structure of the matrix that we used is set out schematically at™:'

the end of this note. It is composed of 40 rows and 40 columnsi In-the =

north wéété;h}ﬁlock of the matrix (Block No: I) is the interindustiyvﬁatrii,“ ;

------

: composed of twelve sectors which represent an aggregatlon of the original

27X27 input-output table. These twelve sectors are:



”1'5. Staple: food. ;
2. W tood: o oz
3:. Cbtton: = .o
4’;,. Obher: é.'gricﬁli;ure |
%:; Food: processing: industries
6i. Testile industries:

75 Other: indn#tries N
8,. Cosstruction

9i. Cinde.oil & pr#&ucts;

10;. Tfanspor*bt & Communication
'~ 11. Housing services

- 12, AObE‘ér‘ services

The final érivate consumption demands in block two (columns 15=-20
and 21): are:assuiied to come from.six. socioeconomic classes. Ther:‘em,aré_
tm'-igm;clzgfsées distinguished_fc,rl urban and rural consumers sépa‘ré«:m
tely with: income;recipients divided among the lowest 60%,.the middle 30%,

and. the: top 10, of the househoddlidistribution in each case. However it

should: be: noted. that. "rural® in. this- distinction of income classes means

~ just. the: agi,'icultural’ population: and. agricultural incomes, The final d‘e'-' o
mands of the: govérmment sector-were: subdivided into three categories
{columns 22 to. 24)% the public seetoy; conventional government, and the
government tradihg sectors. These:categories made it possible to dist-
inguish quite: difffer.ent, types of activities. The special emphasis on



government trading sector is justified because through that sector
the activitie§ of the general supply authority are carried out by
means of which basic consumer necessities are provided to the house=
hold sector in the ra?ion shops (consumer cooperative and where sub-

sidies are incurrede.

The final demands also include exports (column 25,26, & 27),
which cover the government trade exports, a price differential realiz-
ed on govermment trade exports and other exports. The next component
of final demand is capital formation or final investment demands(columns
ol to 38) which is divided into private investment, the investment
corresponding to the three sectors of the gove;nment a;d foreign in-
vestment, However, in the present matrix, due to the unavailability of
the necessary data, all investments are aggregated into a single

category of total investment (column 40).

The last final demand vector is inventory investment or the

change in stocks (DTS) in column 30.

Columns from 28 to 33 represent import tariffs, indirect taxes,
direct taxes, and transfers. There are four rows that correspond to
these columns. The final column, 40, is gross production of the sectors

concerned,



After the rows for each of the first twelve producing sectors;

row 13 of Block I, the inter=industry flow matrii; represents‘the

total inputs into the 12 sectors,

Row 14 represents gross value added of the twelve sectors
concerned, It is disaggregated in rows 21 and 22, Row 21, though
"household value added", actually represents the gross income of the
household sector. Thus, this row includes both value added in the
-private sector and wages generated in the government and the public sec~
torse Row 22 then represents just the surplus of public sector;enter-
prise. Part of it is retained by the public sector, the other is.trans—
ferred to the government. However, we treat it as one unit in row 22

which corresponds to column 22 of the SAM.

Corresponding to the cglumns 15 to 20 which represent household
consumption of the six socioeconomic classes, rows 15 to 21 represent,
the gross income of the households from each sector distributed among
the six socioeconomic groups. Added to that in row 22 gnder colump 26
there are remittances of Egyptians abroad which are treated here as a
household export, This is also distributed among the five income classes
and added to the gross income which appears in column 41 corresponding

to rows 15 to0.2 .

Rows 23 and 24 represent the two rows corresponding to columns
23 and 24, Row 23 is conventional governmeni revenue derived from im-

port tariffs, indirect taxes, direct taxes and other revenues. The

VL]



government trade row, 24, represents revenue from sales of intermediate
goods by the government to producing sectors and sales directly to the
household sector, box 24, 21, which is again distributed among the six
..socioeconomic classes. Row 24 also includes government direct sales

abroad, ie.e., government exports.

Row 23 and column 23 must balance and the balancing item is
—go§ernment deficit which appears in the box in row 36 column 23. &n
#nalogous balancing must occur with government trade purchases in column
24 and government trade sales in row 24: the balancing item in this

case is government trade deficit, in the box in column 37 and row 24,

Row 27, represents total imports which are subdivided into rows
25 and 26. Row 25 represents government trade imports which are imports
directly by the government. Imports in this row corresponding to
columns 1 to,12 represent intermediate imports for the twelve sectors,
They are treated here as non-competitive imports, i.eyy as if none of
them are producible domestically and so are not competitiye with AOmestic
production. There is also government trade imports directly td.the
household sector in row 2k, column 21 which is again divided among the

six income classes.

The second type of imports in row 26 are "other imports", These
"include: first, both public sector and household imports = imporfs in
the row corresponding to columns 1 to 12 represent intermediate goods;

second, direct imports to the household sector in the box in row 26,



column 21, which is again divided among the six income classes as part

- of their expenditure. Rows 28 to 32 represent types of government
revenueé.’ Thus;, roﬁ 28 shows import tariffs paid by each of the  : !
twelve production sectors and teriffs paid by the household sector-on
its own imports. Row 29 contains indirect taxes considered as;part of
governmentArevenues. These are also divided among the 12 production-
sectors, Column 21 in row 29 shows indirect taxes paid by the household
sector on its own expenditure, This also has been divided gméﬁé ﬁhe

six income classes,

Row 30 confains government subsidies, These go eithér to the
production sectors which appear in the row corresponding to columns
1l to 125, or are paid directly to household sector, These affect the
prices of the commodities sold directiy to the household. The effect
appears in row 30, column 21, This last item is again divided among

the six socioeconomic classes in row 30, columns 15 to 20.

Row 31 represents government transfers considered froﬁ the re-
venue side and not the expenditure side, This includes the ﬂéfﬂgén-
tribution by households to. the social security and pension funds in row
31, column 21, This item is again divided among the six income classes
in row 31, columns 15 to 20, Row 32 represents direct taxes as revenue
to the government. These include: Direct taxes paid by the production
sectors i.to 12, as, for example, the corporate tax; and direct taxes

paid directly by the hcusehold sector, like wage tax, land tax etc.

2]

z# For example, subsidies for the first four sectorsare subsidies on fertili- -
zers and pesticides, in sector five subsidies are on wheat flour and other
items, etc.
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The latter appears in line 32 column 21. The last item is again dividf
ed among the six income classes, corresponding to columns froh,lsfté
29 in row 32. |

Row 34 shows private‘savings which appear‘as figure corresponding
to that row under column 21, This is divided among the six income cla=-
sses., It appears &as & velancing item between household income and house-
hold expenditure. Thus, the totals of rows 15 to0.20 which represént the
income accruing to the six income classes must balance with the totals of
columns 15 to 20 which represent their expenditure. The balanéihg item
is private savings whether positivp or negative.

Row 35 represents government & public sector savings which is the
surplus realized in government and public sector enterprises. Row 36 shows
the deficit of conventional government which is the balancing item between
conventional government revenue, and conventional government revenue, and
conventional governmenf, Row 37 shows government trade deficit which is
again the balancing item between saies and purchases. Row 38 shows foreign
savings'which represent the balancing item between total exports in column
27, and total imports, row 27.

Line 39 shows total savings which balances with the sum of column
40 of total investment., Total savings equals private savings plus govern-
ment and public sector savings minus government conventional deficit minus
government trade deficit plus foreign finance,

Rpw 41 shows gross production which corresponds to column 41 for
the 12 sectors. Data in row 431, from columns 1l=12, could be arrived at in
this way. Gross production equals total inputs plus value added plus im-

ports plus import tariffs plus indirect taxes minus subsidies.



4y Structure of the Planning Model and Policy Optionss o

Given the data layout in the SAM, it is straight=forward to-
construct a geheral equilibrium model around them. Table 1 gives the

equatioﬁs, with variables and pafémetér names explained in tables 2=3.

'The*mo¢e1‘in'its'various“versions is a simplified multisector,
static, general equilibrium model (GEM). ~ In the different versions
it achieves ‘macroeconomic consistency, identifies descrepancies in
resource .demands .and availabilities as well, and also adjusts resource

'prices and uses to resource availabilities. The GEM is useful for simple
macroeconomic effective demand analysis and for the study of the macro=
economic and some limited microeconomic effects of expenditure, expori
and import and tax and subsidy policies affecting prices and factor rew

turns and distributional issues.

The -GEMS are not well suited, however, for the exploration of
the growth implications of alternative resource allocations and invest=

- ment policies, for which additional models will be developed.

The devising of the alfernative policies to be tested and the
comparison and -analysis of the resulting solutions is as essential a
part of the.uée.of the models as the calculations which are called for
by the formal structure of the model. The Egyptian economy is widely
regarded as characterized b& a variety of goods and factor price dis-

tort-iozié.created-by market imperfections and government interventions
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through taxes and subsidies and direct regulation, These distortions,
in turn, are often thought to be major barriers to the efficient use

of intermediate and final products and primary resources although, at
the same time, the interventions may offset market distortions and help
achieve distributive goals. ‘In fact there is a high priority for ana=~
lysis which can deal with this set of issuese. This is the basic vertue
of the SAM used. One of the distinguishing features of the SAM is a re-
latively detailed accounting of government taxes and subsidies, tarrifs
and government trading activities etco On the other hand, to a consi-
derable extent the model structure follows from the aécoupting presented
in the Social Aécounting Matrix and consists largely of the identities

in that matrix.

The effects of removing.subsidies, increasing direct taxes and
import tarrifs, and other policy eslternatives on output and price levels,

budget deficit, and balance of payments have been computed and analysed.
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' Data preparation'énd organization has always been pewviiini -

cognized as a necessary prerequisite for development’ plantihgiisz .

Y

Both literature and practice point out that for planning Purpdses)’-

a social accounting matrix provides a useful vehicle for' orgakiize: -’

ing the"datao . ‘ ~ . . v TR : R

Moreover, the structur of social acéoﬁnting,matni;;£§gml o

~ can take a detailed account of all government activities,-taxesy .. ..
' subsdies, tarrifs and trading, whigh play a decisive ié;eiiq;dggerq;n=

" ing output and price levels, and income distribution,,e?qs"Fggfthgl

first timein Egypt a social accounting matrix was constructed

for 1976, This necessitated updating the Input-=Output table of

1970/71. Then, given the data layout in the SAM, it is straight-: .

‘forward to build a general equilibrium model (GEM) around- themg::i::

This model has been used to test the macroeconomic impacts of some
policy optiong (removing food subsidies, increasing taxes and tarrives,

etC)a

(o
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EQUATIONSTFOR*THE'ECYPTIAN GENERAL EQUILIBRIUM MODELS

Input-output: relations-

(1.1) X

i.
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Zz a
jup 1473
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i

X

6
+ Z

QH

k=1
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TABLE 1

+ Q6L + Q62 + Q63

+ By + INV, + DST,

Household consumption

~

(2.1) 'sk

(2.2) QH, =0,

12 .
=L@ ;B
ep iK1

« 1k
+*
kOB

Price determination

(3.1) Bj = I a

(4.1) VHPj

(4.2) SPL,

(4.3) HPj

3

i

12
1:191381 + HPj + HG + 324ij + aZSjBIj
26jBIj + a, jBIj + azng + a30j f
+ a32ij
Determination of value added by sector
SPL- SPK, SPT
= WAGE, J KAP, J RENT, J
| 3 k|
4+ SPK, + SPT, = 1
] b
= CH, * VHP
3 J
= HP, * X,
k| B

(4.4) HM&»

15;,oon,12

%

P

., kSl 6
CA=1,...,12

k—l,oa" 6.

oA=1,00,12

j=1,-cu,12

3=1,...,12

§=1,...,12

j=1,oco,12

j=1’-o-,12
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3
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(4.5)
(4.6)
4.7

(4.8)

Income

(5.1

(5.2)
(5.3)

(5.4)
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SGLj SBK3
VHG, = WAGEG KAPG
| 3 3
SGL, + SBK, =1
3 3
HG, = CG, * VHG
| ]
GM, = HG, * X
J h] 3
generation
12
YH = I HM, [SPL, ° SSPL, + SPK, ° SSPK,, + SPT,
AR i+ S st 5
12
T GM, [SGL, ° SSGL, ] + RM * S
=1 3 ( 3 k] RMk

] YH

YD, = [1-ag5 4 = 333 ~ 232,k' Tk

YET_ = [l-ag, | YH, /YD, ] YD,

YE, = [1-(ay, \BI + ay5 (BT ¥ 859 1) YHk/YETk

] YET

jal. o o_:‘, 1?
j:l’,. s e ,12

j=1’. L] ,12

j=1’.l . ’12

+ SSPT,, ]

jk

k=l,..., 6
kul, LI BN ] 6
k‘l’ L LI ] 6

k=1’§..’ 6
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6. Government expenditure and revenue

o 12 . 6
(6'.1)1 Gll‘;’ = {j.E.lG,MJ . sm\J + I 331 1 TH
o 12 Y 6
£6.2) GE= LZ .B -0.,284 [ a, .,BX + 2 a ]

T v 6
6.3 ox Jz: 35,1 Brjx + 0. 324 21QH26 By

+0.2327 2, By

) 6
+0.957 [ L a Bx+Za ]
o1 293971 %29, Ky

12 : 6 .

-+ j): a32j jxj + Z asz Hk

| 12 12
(6.4) ,c3§ - iil"w»Bi + jilaZSiBIJ'xi
, 6 ,
L (ag T ayg) YH
k=1 -
12 - 6 12

'-0716[28. BX+283Oka]+22124.

FICRE L I B i=1

B

i

P,

TN i e

e el o e
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12 6 6
(6.5) G3R = T a. . .BL.X, + I a,YH + r a,,,YH
j=1 255 33 k=1 25k K oy 24k Tk
12
+ 324.5 IXs + le. ’2§BE1
12 6 12 .
+ 0.043 [ Z a BX 4+ I a,, YH 1 ZZ , ° BI
i= 29,3233 o 29Kk 4oy 124
(6.6) PD = = Z) 55(BF; - B)) = Zy 55(BEy = By) = Z3 95 3
- Zg 5(BEg = Bg)
7. Exports and importé
12
(7.1) EXP = E 7‘126 + RM BE21 1 258E + z2 25 BE2 + 23’25
iz 6
(7.2) IMP = BI.X, + L a
j ZSj : N I 25Kk Py
12 6
+ j§1a26jaljxj + 0.676 kif“%,km% + 226,36B136

8. Savings and investment

(8.1) §SP = L a,, YH
k=1 34k k

(8.2) SGl = GIR - GIlE

(8.3) SG2 = G2R - G2E

(8.4) SGE = G3R - G3E

(BE, - B ) .

BE, + 2

79,25 °
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8. Savings and investment (continued)
(8.5) SF= IMP - EXP

(8.6) SSS = SP + SG1 + SG2 + SG3 + SF

12
(8.7) INV = izlxuvisi +”226’363136(1.232)
12
(8.8) DST = .z 21’3931
. i=1

(8.9) INVT = INV + DST

(8.10) SSS = INVT

9. Resource demands

©(9.1) LR, = spLiHMi/WACEi i=l,:..,;2
(9.2) K, = SPK HM, /KAP, | 1=1,...,12
(9.3) T2 = SPT HM, /RENT, ' | | i=1,...,12
(9.4) LG, = SGL,GH, /WAGEG, | i=1,...,12
(9.5) K6, = scxicmi)xAPci | i=1,...,12

10. Resource constraints

(10.1) EELi = LPi - BLi o i=1,...,12

(10.2) EEKi = LKi - BKi | | i=1,...,12
4 4

(10.3) EET = I L'I‘i - I BTi
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Endogenous
Bi =
psT -
EEI\i -
EELi -
EET, -
i
GlR -~
G2E ~
G2R -
G3E -
G3R -
GM, -
J
HG, -~
J
M, -
J
HP, -
. J
INV -
INVT -
hGi -
KPi -
LG, -
i
Lp, -
i
QH,, -

-19~

TABLE 2

Variables

price of output~of i-th sector

value of inventory investment

excess demand for capital in i-th sector
excess demand for labor in i-th sector

excess demand for land

revenues of public sector enterprise and net-receipts:from'SOcial‘
security system

total expenditures of conventional government sector
total revenues of conventional government sector
total expenditures of government trading sector.
total revenues of government trading sector

factor cost of government value added 4in sector ]

factor cost of government value added per physiéai unit of output
of sector j ’ :

factor cost of private household value added in sector 3

factor cost of household value added per physical unit of output
of sector j

value of total fixed investment

value of total investment

government demand for capital in i-th sector
private demand for capital in i-th sector
government demand for labor in i~th sector
private demand for labor in i-th sector

consumption of i-th sector output by k-th income class
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Endogenous Variables (continued)

%

S
SE

- SGI
SG2.
SG3.
sp-

SSS..

YEk
YET,

X
X
q

.k,

- total consumption expenditure by k-th income class = YEk

- value oﬁ.suhsistence consumption éxpendituie by'k-th-income class
~ foreign. savings | a

- savings. of first government sector -

— savings of second government sector

fﬂsavtngs-of third: government sector

--privace savings |

-~ total: savings

- privake demand for land in i-th.sector

- factor cost of: a.uniti.of government value added

- factor cost of a unit. of private value added

- grosg income of k-th income class adjusted for subsxdies, transfers
and taxes:

- YET, adjusted for purchases from gdvernment.tfade sector and its
imports and indirect taxes ‘ '

- YD minus private saving of k-th income class = Sk

k
- gross: income of k-th income class
- gross output of sector i

-- ghadow prices on constraints
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TABLE 3

Exogenous Variables and Parameters

a., .
1]

ik
BE
BE21
BIi
BK

BL,
i

KaP

PD,
i

|

input-output coefficient in i-th row and j-th column

all coefficients written in this form in these equations are
exogenously specified ratios of the entry in n-th row and n-th
column to the sum of the n-th column of the SAM matrix
marginal expenditure on sector i goods by income class k
export prices of output of i-th sector

price of foreign exchange earned through remittances

import prices of goods of type i

supply of capital in i-th sector

supply of labor in i-th sector

supply of land in i-th sectors

amount of government value added per unit of output of sector j

amount of private value added accruing to households per unit
of output of sector j

deliveries of goods for inventory accumulation by the i-th sector
exports of the i-th sector
deliveries of fixed investment goods by the i-th sector

returns to capital in government activity in sector j, exogenously
specified in GEM-1 and GEM-2 and endogerous in GEM-3

returns to capital in private activity in sector i, exogenously
specified in GEM-1 and GEM-Z and endogerous in GEM-3

price differentials on exports imposed by the government trading sector

exogenously specified use of i-th sector output by the first government
sector which are the public enterprises

exogenously specified use of i-th sector output by the second government
sector, which is conventional government

exogenously specified use of i-th sector output by the third government
sector, which is government trading



Exogenous Variables and Parameters (continued)

RENT, -
2l

@
I

ik
SGL =

WAGEG, -
J

SBi =i
SPL - =
]
SPEK.. =
SPT =
SSGL, -

J
SSPL. .=

)
SSPK .. =

J
SSET, =

J
WACE, -

1l

123

124
294
139

o6 a6s

returns to land in private activity in sector j, exogenously
specified in GEM-1 and GEM-2 and endogenous in GEM-3

remittances by migrants

quantity of the i-th sector goods consumed by cla-s k at subsistence
income, Sk

share of labor in government value—added in j-th sector

returns to labor in government activity in sector j, exogenously
specified in GEM-1 and GEM-2 and endogenous in GEM-3

share of capital in government value-added in j-th sector
share of labor in private value added in j-th sector
share of capital in private value-added in j-th sector
share of land in private value-added in j-th sector

share of k-th income class in remittances by migrants

share of k-th income class in value—added by labor in j-th government
sector

share of k-th income class in private value-added by labor in j-th
sector

share of k-th income class in private value-added by capital in
j=th sector

share of k-th income class in private value-added by land in j-th
sector

wages in private activity in sector j, exogenously specified in
GEM-1 and GEM-2 and endogenous in GEM-3

expenditure by conventional government sector in outputs of various
producing sectors

government trade sector purchases for domestic use

- government trade sector imports

deliveries by i-th producing sector for inventory accumulation

imports of investment goods



