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Introduction

In short term sectorial planning, it would be of great

help to the planner to know the required foreign currency which

will be necessary to implement his piano

To be specific, we shall consider the period of short term
planning to be o^ year and the sector under discussion to be the
industrial secuoro

One of the main immediate purposes of planning in

a given . sector is to avail given production which will enable
us to meet the intermediate demand on that sector and the final
demand with its various components« One of the critical

components of the final demand is the export component, Exports
are one of the important soijrces of increasing our resevoir of
foreign currency said improving our creditor position.

So it is not surprising to see the planner in a given

sector, especially in the industrial one, stressing very clearly
the exporting power of his plans.

We must remember however that to fulfill that plan of

exports, we need to avail given production for that purpose and
this in turn does require certain amoiint of non-competitive
imports and does require other intermediate demand from other
sectors, which in turn press for more demand on non-competitive
imports,

This means that the plan of export in given sector does

require certain amount of non—competitive imports to that sector
and to the other sectors of the economyo That bxirden on the

creditor position should be considered whenever we are consider
ing the exports plan of-given sector. The planner usually puts
that in consideration and whenever he presents an exports plan
for a given sector, it is usually co.upled with the foreign
currency required for the fulfillement of the plan.

However this foreign currency are usually that needed to

that given sector and are the direct ones. The indirect effects
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and the burden on the other sectors are generally not stated

specifically in the request of the planner. That situation usually

leads towards bottlenecks hindering the implementation of the

plauo It is the purpose of this study to describe the methodology

of getting these effects coupled with a pilot example to show the

numerical approach involved in this methodology.

The model;

To get the direct and indirect effect on the non-competitive

imports due to a given vector of the final demand is a classical
¥

problem in the domain of Input - Output analysis .

If = The technical I/O coefficient

n  = Ho of the sectors in the I/O table

= The coefficient of the non-competitive imports in

sector h

^  = Change in final demand in sector k

- Required production in sector h to meet the final

demand vector A
K.

■^^hk ~ non-competitive imports of sector h due to unit
demand in sector k

= unit matrix.

Then we have

... (1)^
.i£i:l hk

«  . ^ I . -i
^

wnere

h ^hk "*•
_  t _n ^ t

CS-X; is the inverse of the matrix (S-X

^ See Bor example Memo Ho 3 To the Hational Planning Ooinmitte
Cairo by Ragnar Prisch Bec« 1937-Memo, No, 360 by S, Hamid & P. Omar

In equationU,h & k indices decribing the order of the row &
column respectively.
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iJotice thu.t the matrix ( computed once for all and

it is a characteristic of our econoin;/^

Call that matrix the import req^uirement matrixo The vertical

sum n

.  = 2C<.^B)hk (^5)

of an^ given column k in the import requirement matrix has a

very significant meaningo

It gives the total non-competitive imports (direct &

indirect) required to fulfill a unit of final demand in sector k.

If that unit of final demand to be used in export, then the real

exporting power of that sector is . EX(k) given by

E)C(k) = 1 - SCk) ... (4)

The exporting power EX(k) of sector k, requires non-competitive

imports S(k)o In other wordSg the non-competitive imports S(k)

allocated to sector k, will produce an exporting power EX(k).

This means that a unit of non-competitive imports to sector k

will produce an exporting ability EX^(k) given by

EX^(k) (1- S(k))/ S(k) ... (5)

The index KX^Ck) is very important in describing the potentiality
of the different sectors in exporting. In the above model, we

assumed, off hand, that the different sectors of our economy have

unlimited level of production, i.e. the different sectors can

increase their capacities by the required level to meet the final

demand or any of its components.

There . are however, some sectors in the economy which are
already working at maximum capacity. In the'-near future, at
least within the span of the period of the short plan-- (in-eur

ca^se .it is equal to one year) - there is no possibility of
increase in the production of these sectors. One obvious example
bf such sectors, in our economy, is the agriculture sector.

In the..following section a modified model is given to allow for

tile fact that some of the sectors are working at maximum capacity.



The modified model-(some sectors at masinnam capacity):

Let r,s,...t be the sectors whose capacities are at
maximum bound. This means that

= 0
o

where j = r,s,.•.t

From (6) and (1) we have
A; ,

0 =

k=:l ^

where h = r,s,..c t (7)

a - - ■ 1

A  )i^ A\
3t

where h = IjSj*®*) rj35o..jtv.».o.n

By successive pivoting around the pivotal elements, jj ' where
j = r,s,..»t9 equations (7)can be rewritten in the following form

2f • • ̂rjSj • o'fcC • 'Uj

'Where h = l,2,.».n [(8)
and for h= r,Sj = (..t

and for h = IjSj •«• )r,-Sj • •»st( •. .n

The set of equations (8) in this modified model corresponds to
equations ( 1 ) in the original model where there were no limits
on the capacities of the different sectors.

Wow consider the burden in the imports due to given vector of
final demand,in exports says. Por simplicity let that given
vector of final demand does not include those sectors working
at maximum capacity.

That means, if this vector is given by ADjj. k = , "5 ,
then do not include r,s,...t.

x) r,s,«..t (means excluding r,s,...t
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ThQ original given matrix inputs, do include tde non-competitive

imports® Program II frees tde technical coefficients derived from

progr^ 1, from the non-competitive imports content, provided we

are given the non-competitive imports coefficient (h=l-'^9)*
Program II gives as an output (h=l"-^29 > h=l'-^29), which
are freed from the non-competitive imports.

Program III 8c IV give the matrix and (S-X .
In this nximerical example, sectors 1 & 2 are assumed to be work

ing at maximum capacity.

Putting that into consideration, program ST gives the coefficient

,  11 = 1-^29 ^ k=3-»29

It gives also S(k;, EJCCk) & iX^Ck) for k = 3->29 for both
alternatives-A & B.

So far the final result obtained via program can be considered

as general characteristics of our economy based on the initial
input-output table & the non-competitive imports.

We can use these general results in getting the repercussion of

any given policy of exports plan. Por example, for given exports
plan for the industrial sectors, i.e. for a given vector of

expoTt 'fiCk), k = 3-^24 , program YI enables us to compute the
non-competitive imports i)S2(k) required from the industrial

sectors (k=3—^24), corresponding to each export element BKk).
The program gives also the required non-competitive imports X)S3(k)
required from the other sectors (k-25-> 29) and the final demand
DSt (k) from sectors 1 & 2. ^

i.e. DS^(k) = BBCk) ZI# ^
^  h=l,2 ^

BS^Ck) = I)D(k} ^.1.1 •*
^  h=3">24 ^ ^

DS,(k) = BBCk)
^ . h=23'^29 ^

In the following appendix, Fortran programs ̂1—^6 are given right
with , the-Cbresponding symbolic tables, ofthe various inputs|<outputs.
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Table 0

h

k 1  2 3 29

99900101

02

03

29

99900130

Table I

h

k

99900201

02

03

29

99900230

99900231

% = 0

29

-f- r)^,r^)
■is
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Table II

h
k 1 2 3 ... 29

99900301

02

03
•

e

•

•

^kh

•

0

29

99900330

bkh
from table I and II

Table III

99900401

02

03

22.

29

(^- X)kb
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Table lV

k

99900501

02

03

29

29

0?able V a-

h
k ,6D

2a

99900601^D^

999OO6O2AD2

999OO6O3

AX.

Ik

2k

v̂ hk

29



-li

vable Y b.

h

99900705

99900729

99900899

99900999

99901099

99901199

3 4 5

B
h  bk

29

EZ(k) = Slj,= (1

^ ~ k ^hk "Ex^(k)=sij^= 1-^:4-4, - (Kk-^"^rk>]/

Table 71

k

3

4-

5

29

SUM

3E laken from table 31: a.

DD(k) r)s2(k) Ds3(k) Dsl(k)
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C  PROGRAM TO COMPUTE TECHNICAL COEFFICIENTS FROM THE ABSOLUTE VALLUE

€  OF I/O TABLE .

DIMENSI0NX(33,33),SX(33).,S(33),D(33)
1  READ2,N,K,K1,K2
2 F0RMAT(4I3)
D03h-1,K

3 READL,(X(I,J),J^ 1,M)
READ4,(SX(J),J 1,N)

L FORMAT(10X,8F8.2,6X)
.  D05I 1,K ■
D05J 1,N

5 X(1,J) X(l,J)/SX(J)
008J 1,N
S(J) 0.
D061 l.K

6 S(J) S{J)+X(I ,J)
8 D(J) 1.-S(J)

II 01
0091 1,K
PUMCH10,ia,K2,l,l 1,(X(I ,J),J 1,7)
11 11+7
PUMCH10,K1,K2,I ,1 1,(X(I ,J),J 8,14)
1 1 1 1+7
PUNCH10,K1,K2,I,!1,(X(I ,J),J 15,21)
II 11+7
PUNCH10,K1,K2,I ,11,(X(I ,J),J 22,28)
II I 1+7
PUNCH11,K1,K2,I ,I 1,X(I,29)

9  I 1 01
PUNCH7.(D(J),J 1,N)

7 FORMAT(10X,7F10.7)
10 FORMAT(2l3,2i2,7F10.7)
11 FORMAT(2I3,2I2,F10.7)

G0T01

END

J!-
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C  PROGRAMTO CHANGE THE NON-COMPETITIVE IMPORTS AND DISTRIBUTE THE

C  CHANGE ALONG THE COEFFICIENT OF THE INPUTS .

DlMENSION X0PRIM(30,30),B0PRIH(30),BPRI M(30) ,DBH(30),XPRI M(30,30),

XSX0iaT(30)

16 READ1,N,M,K0DE1,K0DE2

1 F0RMAT(2I2,2I3) :

DO50K 1,M !
50 READ2,(X0PRIH(1<,KH),KH 1,N)

READ2,(B0PRIM(KH),I(H 1,N)

READ2,(BPRIH(KH),KH 1,N)

2 FORMAT(10X,7F10.7)

DO A KH 1„N

SX0KH{KH) 0,

DBH(KH) BPRIH(KH)-B0PRIH(KH)

DO 3 K

3 SX0KH(KH) SX0KH(i<H)+X0PRIH(K,m)

h DBH(KH) 1.-DBH(KH)/SX0KH(KI-I)

DO 5 K T,M

DO 5 IsH 1,H

5 XPRIM(K,Tai) X0PRiM(K,KH)*DBH(l'H)

Ml N/7

N2 M-(M/7)*7

IF(N1)6,8,13

6 PRINT 7,

7 for'-iatCigherror in machine)

^ ,
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a Lr -l

LFwM2

3 DO ']0

10 PUNCH n,K0Dn,K0DF2,K,L,(XPPJM(i;,}C!-l),KH-L,LF)

n F0PU1AT(2I 3,2I 2,7F10.7)

GO TO 16

13 )F(N2)6.130,15

13 102.2

GO TO 20

130 K12;1

20 DO 140 12.1,M

hi

Lrr iL-J-6

DO 1',!lTn1,ni

PU!!CH11, KGDE1, K0DE2, K, L, (XPRI •M( K, KM) ,KI+.L, LF)

L-,U7

U;- LFmLF+7

GO T0(l/:.fj,17),KK

17 LFr.!l

PU!ICH11, KOD E1, i'vOD E 2, K, L, (XP RIM C K, KH), KHr 1, LF)
1'':d COMTl iiUE

GO -TO 16

END
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c  PROGRAM TO COMPUTE (l-X) THE UNIT MATRIX MINUS THE f-IATRiX OF

C  TECHMICAL COEFFICIENT .

DIMEf!SIO!lA(30,30)
I

10 READ1,L0,L1

1  F0RHAT{2I3)

D02! 1,29

2 READS,(A(l,J),J 1,29)

3 FORMAT{10X,7F10.7)

DO'i-l 1,29

DQiU 1,29

IF(I-J)3,6,3

5 A(i,J) -A(r,J)

GO T01|-

6 A(l ,J) 1.-A(!,J)

h CONTINUE

L2 01

0071 1,29

PUMCHS,L0,L1,I,L2,(A(I,J),J 1,7)

L2 L2+7

P:)NC!!B,i.0,L1,1 ,L2,(A(I ,J),J 8,1! )

L2 L2+7

PUt!CH8,L0,L1,1 ,L2,(A(I ,J),J 15,21)

L2 L2+7

PUMCI!O,I..0,L1,I ,LZ,(A(I ,J),J 22,28)

L2 L24-7 . ■ ■ ■ ' \ '
•  V .. .

PUNC!;9,L0,L1,I ,L2,A(] ,29)

7 L2 01

0 FORMAT(2I3,212,7F10.7) • '

9 FORMAT(2I3,2!2,F10.7)

A.
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PROGPJ\M TO COMPUTE (l-X) THE INVERSE OF A MATRIX

DI MENS [ OMC (29 , 29), W( 29, 29)
1 READ2,L,L0,L1
2 FORMATd 2,213^
D03M 1,L. - '

3 READ^.s(C(M,J),J l.L)
k FORMAT(10X,7F10.75
D09M 1,L , . .
D09J 1,L

9 W(M,J) C(M,J)
DO10IK" 1,L
XDIV 1.7C(IKplK)
C(IK,1K). U
D011J !,L

n C(IK,J) C(IK,J)*XDIV
DO10M 1,L
IF(M-IK) 12,10,12

12 XDIV C(M,!K). ,
C(M,!i;) 0,
DO 13 J 1,L

13 C(M,J) C{M,J)-C(IK, J)nDIV
10 COMTiMUE

D 0, "
DO 14H 1,L
DO 1 'i. J 1, L

1'^^ D D-i4'/(H,J)^'C(J,H)
PRINT 13,L,D

15 FORMAT(10X2HL ,I3,10X2HD ,F10,6///)
L2 01 .
D05H 1,L
PUMCH6,L0,L1,M,L2,(C(M,J),J 1,7)
L2 L247
PUMCH6,L0,L1,M,L2,(C(M,J),J 8,1 A)
L2 L2+7
PUNCH6,L0,L1,H,L2,(C(M,J),J. 15,21)
L2 L2+/
PUNCH6,L0,L1,H,L2,(C(M,J),J 22,28)
L2 L2-J-7
PUNCH?,L0,LI,H,L2,C{M,29)

5 L2 01
6 FORMAT(2I3,212,7F10,7)
7 FORMAT(2I3,2I2,F10,7)

GOT 01

END

.  c

i  i
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C. PROGRAM TO COMPUTE !JO!i-COMPETITI VE IMPORTS REQUIRED FOR UMIT ;

C  INCREASE 1 11 FINAL DEMAND , SECT0RS1AND2 ARE OF CONSTANT PRODUCTION.
DIMENSI 0NBETA(29,29) ,B(29) .GAHmCZg.RQ) ,S(29) ,S1 (29)
READ3,N,L0,L1,L2,L3,L't,L5,L6,L7,L8,L9,L10,Lll

3 F0RMAT(l2,2i3,'tl2,5!3,i2)
D02IH 1,N

2 READ1,(BETA(IH,K) K 1,N)
1  FORMATn0X,7F10.7)

READ1,(B(K).,K l.N)
D 1./(BETA(I,2)*B£TA(2,1)-BETA(2,2)*BETA(1,1))
D 0^1 K 3 N
GAMMA(I.K) D*(BETA(2,2)*BETA(1,K)-BETA(1,2)*BETA(2,K))

if GAHMA(2,K) -0*(BETA(2,1 )*BETA( 1,K)-BETA( 1,1 )*BETA(2,K))
D09K 3,N : ,

5 GAHI-IA(I h!!K) BETA(I H, 1)«GAHHA(1,K)+BETA(IH,2)*GAHMA(2,K)+BETA(IH,K)
JJ 'l
KK 1

200 DOSIH JJ,H
GAMHA{lh,K),K 3,9)PUJICH?,L0,L1,!H

7 FOfiMAT(2i3,2l2,7Fi0.5)
GOTOCi00,'(0),KKv .

100 DOOili 3,N
D08K 5,N , ,

8 GAMMACIH.K) GAMHAfIH,K)*BUH)
JJ 3
KK 2

LI L6
SOT02 00

10 D012K. 3,N
S(K) 0,
DOIIIH 3,N

11 S(K) S(K)+GAHMA(! H,K)
12 Si(K) (1.-S(K))/S(K)

MM 1

50 PUMCH7,L0,L7,L11,L2 K 3,9)
PUNCH?, L«, L7, L11,13, J K), K 0,1
PUNCH?,L0,l7,L11,LA.^ S i ̂  ,K 17,23 J
PUNCH7, L0, L7. L1.1. L5. ( 51 k), K. 2 A, 29)
PUNCH7,L0,L6,L11,L2,(S U K),K 3,9)
PUNCI!7 L0, L8, L.U ,L3, (S t i. K),K i 0,1 6
PUNCH?,L0,L8,L.n , LA, (S1 (K), K 17,23)
PUNCH7,L0,LB,L11,L5,{SUK),K 2A,29)
G0T0(51,53),MH.

51 B013K 3,N
S (K) S { K) -f■<AMHA (1, K ) -GAMiviA ( 2, K)

13 S1(K) U.-S(K))/S|.K)
MM- 2
L7 L9
L8 L10

<'iA
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c  program-to compute non-competitive imports required for exports in

.C THE INDUSTRIAL SECTORS . ,

DIMENSIOMGAMMA(29,29),B(29),DD(29),DS0(29),DS1(29),DS2(29),DS3(29)
9999 READ22,

READ23,
READ2'i-,
READ1,N,M,M1,L0,L1,L2,L3,LL,L5,L6

1  F0RMAT(3I2,213,412,13)
D02IH-1,N.

2 READ3,(GAMMA(IH,K),K 3,N)
3 FORMAT(10X,7F10.5)

READi!-0,(B(K),K 1,N)
L0 FORMAT(10X,7F10.7)

READL,(DD(K),I< 3,M)
READi!-,(DS0(K),K 3,M)

k FORMAT(10X,7F9.2)
.  DOglH l.N
DOgK 3,M

5 GAMMA(1H,K) GAMHA(I H,K)*DD(K)
KK 1

9 0061.11 1,N
P UMCH7, L0,11, IH, L 2, (G AMMA (I H, K), K. 3,9)

6
7 FORMAT(2I3,2i2,7F10.5)

GOTO(17,10hi<K
17 B(1) -1.

8(2) -1.
D08IH 1,N
DOOK 3,M

8 GAMHA(!H,K) GAf-m(l H,K)*B(I H)
LI Lb

KK 2

G0T09
10 DO riK 3,M

DSI(K) 0.
DS2(K) 0,
D33(K) 0.
D099IH- 1,2

99 DSKK) D31(K)+GAMHA(!HiK)
DO100IH 3,M

100 DS2(K) DS2(K)+GAMMA(IH,K)
D011IH M1,M

M DS3(K) DS3(K)+GAMMA(IH,K)
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