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MODEIS USED IN DERAFTING THE  20~YEARS PLAN
1959 - 1978,

M. Bl— Imam

i Tntroductions . -
| During his visit to the Natlonal Plannlng Commlttl
Lave in Februsry 1960, Prof. J.. Tipbergen asked for a formel

;14lememr of the ma%iematloal models underlying the: compubaulonif-

mads in the congbruction of the national. ‘plen.. He rlghtly ax
A that Lf suehn a formulatlan does not exist in anm.explic G
Pgrw one is liable to commit errors and to. 1ntroduce Geralﬂ
wnbllct assumpbzonq, without ever being conscious of their- Jre—s
: The premepu writer has been charged with the:task,. amd
the ylesemm paper is an attempt in: fulflllment. As will be. seen
frem the folJoWiwg pagesg the attempt proves the. correctness of
the above-meticned pr1n01ple. Howeve: i4 ehould be:berne in-
Cmdnd unat we have Gonf1ﬂed the dlscu551on to Lhe early athﬂpt%

.’J”
Lo

dOuhang matlonal income in Lwenty yearse . As is WellﬂknDWﬁ,thu

target has be en later modified, and the plan-span has been Li=-

mlted to flve years only. The models discussed here. werved 56 .
eb the background for the formulatlon of the: flvenyear plaﬁ.

CIn another paper, the preseﬂ$ wrlter has. forwarded
ﬁi’ ”' . certain sugﬁestlono as to The prlmclples o be- adopted in model~~
| _bulldlng. Gomaequeﬂb3y9 the theme of discussion adopbed here is.:
o '7 adapued to those pr1ﬁ01ples, 50 that. Tuture. reference oan‘be made:
% with the least possible confusion.. In fulflllmenz of . this. Gon=-
\ dltlon,_the digeussion of any policy model is subdivided. 1nto
- bwo main partsa The first is called "structura} form™, . meaning
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Ly that the form of the model which is directly Sﬂggesﬁed;by“
economic theory., It is the form Which serves o8 a basis For
economic analysig of the structure of tha ecénsmy.u@@er discus—
2ion, The second part is called the "compubabtionsl form™ or
”broieotiOEal Torm". It sunmarises the actual sbhep adopted
p;epgr;ﬂ@ the astlmatos of ﬁabiOﬂal aggregates wihich would erigue

in the Ldg parLOd. Such compubtations are not exactly of whab_
“ﬂé could have called the “Jeclslonal form" which is the proper
OGSCTlQElOﬁ of a nollcy'mcdelﬂ Further They are not mere fovu

eoastss namely ebtlmates of naticnal agoremates which are mosh
leely'to take place durlng the plaﬂ.perlod 25 a ccﬂsequeﬂse of

the naturﬁl play of thlngs.

Far either ¢orm the follow1ﬁg 1nformat“on is given 1n

Ghe 1nalcated order°
(I Endqgenous varlabiesa i.€a, va¢1aoles which are assumed to

be explalned.by the model Clearly‘thefe should be an SQbai

number of ecuaulons in the model.
Daﬁa and,narameters“ By data we mean all other variables
whlch eXOﬂeﬁous to the ﬂOdﬁl . Tﬂey mlgbt be Gonswdare& as

‘deuermlﬂed.by some other model which ws 10glﬁaliv'1ﬁﬁ~36ﬂ %:ﬁ

" of the model dxscusse& or through some oubside as* ates
* ParameterS elimis ¢ue ail

‘based on extraneous’ 1n10fmatlon.

_-BDHPGCOBQEIC factors wﬁlch.determlﬂﬁ the bebaﬁlodr of economic
'umlts, As w111 be eeen.laterg‘aam@ of Eﬂﬁ parame*evb appesT—

_ ing 1n.th@ uOmUbathﬂdl iorms,larﬂ ﬁﬂt almays of the szogen—
RV ﬂ@asa*ypeg A number of such parmateters are debermired
such a manmer as Lo emsure the fulfillment of the plan tear-

s

'get5§ ngorously Sp@&klﬂm sugh.parpmet SIS m@ugﬁ serve as

]”1mstrumemt5“ in a_properly—aomstrﬁbued “D@l*@y‘m@ﬁel“a‘ The

byery fizabtion of thet group of parameters renﬂ@rs the
decigioanl f@rm as prac tically irrelevant.




(3)  Accounting freme : It is quite important thut the frune-
work'of'accounts connecting the'véridbles‘appeéring in the
model should be explicitly stated. This would bring oub
clearly the balamce relationships smong the veribales..
Further, such a frame would prove ag a check agaLnSU Ay
unwarranted neglect of any relevant varlables. | :

1y Syatem of equation: With the Bbove 1nformatlon one can
“congtruct the noo essary sysbem of equatlons which would

o - form the required model. L

(%) Bolutions of the ghtructaral form. It ig found convenient
to formulate the solubtions of‘the-structuraliﬁorm, “Two

. such solutlons can be visuaslized: The peduced form is the
'one-in‘which all jointly dependent variasbles, l.e., current'“
Vvallues of the endogenous varibaleo, are expressed a8 func—

- tions of prede+ermﬂned varibales lee., of dsta and paSb
values of the endogenous varlbales. The Beparated form, -
in which each endogenous variable is expresséd“as a func-
tioﬁ of exogenous varisbles and of past values of the .en~
‘dogenous variable iteelf. These forms are gulte helpful
in tracing the ®time paths of the variables, aud in. expres-
8ing the derived rates of growth on’ the basis of the glven
parasmeters, Such a dlSCHSSlOﬂ is useful for judging the
computatlonal form, which 1s in a sense some sort of a so-
lutlon of the underlylng model.

" As might be expectea, the formal model dld 0ot ex1st eXpllﬁ
1tly in the original papers studied here. TH lS quite probable
that one might choose the wrong form of the structural model. The‘
only guaranﬁee against guch a pwtfall is the fact that the struc—
tural form is indentifisble., It is a well-known fact that .if the
structural form possesses the merit of being just-indentifiable,

Qe e



there WDHLd be a on e-G0=0ne corresBOBQPnMe betwepn.thms form
and the reduced form. NO.‘GXplG¢f dlSCUSSlon 18 51ven hers to
thisg problem gince it can be shown that the types of moqe*a '

discussed here are in facth indentifiable,.

| - Two approaches are made to the 20-year plan, ‘They
e Dumlarlzed in Memo., No. 71 of the ﬂ}P.C,_s“anﬁ Yemo, no. 75. -
The first of’ ‘these approaches the problem in the mode of"twoe
stage planning recently developed by Prof.d. Tinbergen; How—
averg’sihce Prof, Tinbergeﬁ’s peper was not- aveilable before
the abovemmentloned.attempt was made, bthe priﬂcipleé indicated
therein were not exactly adopted. The second memo. '+artstwith
‘a discussion on the lines suggesbed by Prof. J, Rudolph, This
dlSﬁﬂﬁSlon ig then.followed.by an abridged model on a sectorial
basis, This was meant only as an exploration .of the posgibili—~
tiea Tor development, serious di;cussion of detall being post-
?ﬁneé Lﬁilj ﬂaba became availsble on developmen+a1 projects.

r)‘_

m

=

The first sPep was the cons*rurulon of a macrcemodeL
of the Harrod-Domar + €. This model hel s to de*ermznm the
JP B

.,J‘.

o

magnitudes of nabional aggrefstes and their time-path over the
20 years of the plan. We shali firsht construct the "would-be'
Cunderl ylng utwuctural form of . ‘the model, then demoustrabe the
_ms%hsﬁ y'mh#ch_lt was actually spplied tc the plauaxmg nrob
LeCag uhﬁ uomouta ional fo#m



Eﬁdogenous Varigbles:

t 1 Gross ﬂatlonal product at market pr lces 1n year G-

.Gtz,w: Total inal consumption expehdlture in. year T
‘Jt- '2-_Gross ageregate investment expendlture in year bt
ko, : 'Gapltal depreciation oharges in year te
t oo Net aggregate investment in year To

B Subscrlpt T runs Srom o (for the babe year) to e ( 20, for
" the endrof—blan year) .o ' e
Parsneters & Detas

=

Haulo of depreciabign. to natlonal product._
Average propensity to consume 1n year Te
Marginal. ouupub/capltal ratito (gross to net) in .
 year t. ‘ '
Accountlng Frame d

e - ap

 The accounulng irame welevanb to thig modsl is the Slmple

netional Jncome and product accounr, where there is no dts~ -

: 't1n0uﬁoa of the govermment and resb-of-world sectons¢
o The system of equations designed to descrlbe the structure
'of th@ eCONONY TUNS as follows ' ' ‘

5tructural Form:

|

R T -:':'_L(Iyi)‘v'
Ty Tpooa o Op o (I.2) -
e (% oo Vemym (nay
Oy . BT, o (T
Op = R Ty (15

(1) Cf. Nemos 7T, N.P.c. by Drs., - F. Sherief; N, Deif, & A.A.

Meguld'



(T.1) & (I.2) are deLlﬂltlonal eqpat+0nb derlved,f o
a tzm; frame,. Equatloﬁﬂ (I, 5) and (I Y ace +echnwoai
e ﬁaﬁi'h' “the Fformer defining the accelerat1oa.pr aciple, whils
latter sbtates that depreolatlon,charges are Droporf*onal
to the dégree of ubilization of bhe capltal s*cck a8 fe Flects~
:by Lae'ievel of national product. It mlght be notl ed here That
the above furmulatlon of the acceleran;on prlnc&ple igs the fami- -
liar one in bheoretlcal economic 11teratureq 1t is based on the
“behaV1ourlst1c" assumptlon that planned 1nveqtmemt is egqual to
realized dnvestment, and that the current rate o? change Gf pro-
~duct can be safely substituted for the fubure, rate %o whlch S
rent lnvesfmenﬁ pertalnso However, in praotlce one should Sake
account of the maturlty perlod and.- Lhus the rabe of change of
national product in the R.H.8, of (I %) Should relate to some fub-
ture periocd. As will be;gggn later, the problem of maﬁurlfy per-
iod wasg not - q@flO&ST% dlbcussed 1n the practlcal app¢1catloﬁ and.
- wWe éan there¢ore retaln the above assumptlan Wlthoub much 10@5»

_Einally'theﬂe lS +hﬁ behavﬁoar stic consumption fvnctlon functi.on
(T.5) hzch assumes a variable average (and hﬁnce mazg PdL pro=
“engity to o nsume. The variations of the pf@peﬁSlLv o consume;
& axpressed as ¢unytﬂogs of % (ana not of v), though in prac-
tical @pplications it was implicitly assumed +naﬁ &t ig soms

?trary;CpérhaDs”di nhinuous) deorea51ng function of V. '

2
P

It is more convenient to express system (I) in.ma§r¢‘
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5. Solution of the Modles o : | Vo
In:order o 1n1dlcate the menner in which thls medel . can be
_ used for: practlcal calculatlons, it is. 1mportaﬂt to obtain
the solition of the- system of equatlons, 8o that all™ jointly.
”dependeni" variables can be. expreSSed as functlons of "pre=~.-
- determlned" variszbles,
5 a)Reduced Forms.
The- flrst way of
':fius reduced Form,i.e..
‘.ables as funatlons of
pearlng in the structural . form,
: parameters. Flrst we: . notmce that- the 1nverse of
,'clent matrlx of system (2) isz. '

% (1§ Rsya1 | OBl op(1-k) o1~k o <z-uc)
R R S X 2% L
o t(l« 351 s: £
| ukt t(l-—-ﬁﬁ-l -

Premulb;plylng system. (2) by thls In erse,
iy

1elv1ng the model is to transform it inte.

to - express all 301ntly dependent VAL
the- single predetermlned variable: P
V t-I, and.: af the struectural’
the coeffis.

3

a?'-‘t.;-‘-.s’"' ° ts

%_&{g—;

we - obtaln'

£ e

T T TeETiTE =) V’c-—l eIy

N L = W _vﬁ- AR SRR I

Coi-g iy v Gy

I, = 1 = 8 - P(t Vi oqe
K 1= "'% ( 1 ~ ---B§c) t‘“"'l_' (4_;..'.:_5)?5;;_ |
| _% —f?%(,1,f E;~ﬁ@%)' o ”_(%{%}j

, 1~ ‘% (1- "“‘"“s) o1 Nre2)



We can %ﬂfonulate

the eguaticns as folfowsu;;Let;ﬁhe-raﬁe'of}'
x uﬁh f ﬂaﬁloﬂﬁl pros ol bes ' I
gy

e

P
“Ji
- “‘—J‘,- -

S

""u', h'ﬁ::4 . €;1‘¥¢ ; _ﬁi;;: ;;-
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!

Fn s s + ! i - I - - "~ . Hence
from (#.1) that V”—l =TT, —- B A
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R R T N O
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. Vt Cl""‘ g/t) V"’"‘w-tl (?01)

Lo gy = Q-0 A + ) - (7.2

it

T= @B @’artz = ) f
Os.= 6("‘ *’3}1 Vel v (7.8
: L Gy = Pty (L "3“ R N )
Giveﬁ-%hé'véiﬁésféf %bé aramerers, “and giv .fhé'singiei"lﬁiﬁ
Bl value V,we can’ estimate all SHODGQUEDM'VélﬁéS_Of v,

Consequently we ¢an calculébe.the walues. of all QtLEﬂ veriables

P E 1 RN SO T . AT
For all T o - o

be désireble to exvess each variable as a funchion

of The szruﬁuurai parameters snd the ngged ue ¢f The vari-
-able -i%self. This can bs Qb?i_i.lJ dﬂ#ﬁ by solving the st
' 5

e which car be shwon To he s system of Gifference

W

cg,at*aﬂﬁ (with variavle uoe_ficlelms\ This might be done by

' 5ﬁ“sLi2ut1 = from (1) i¥Eo7 (7). However, a more straighiforward
5 : < 4 AN —.
_ Py



Multiplying both sides by (L = -6 d\) i

. Hences

o—_b - 0_, “t = a, “'o. . T = Vg’ ) | say‘

This.'approach Wouldhelp in showing the’ directioii‘énd magni-— -
tudes by whigh the structural parameters have to be' changed in

order to achieve a. certein target. We introduce a lag operas-
. tor -, such that, for any v‘eriable X, we haves

Yz, = Yoo 8

system CI) can be revritten follows. ‘ _ |
= e A N B 2

n
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.
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The dé_t'er'minant* of the coefficie-nt matr.i}; :1.s e-asilj :E"ound:-to_;'be:;;

o _ "o

H”that system (9) of homogeneous equatlons&hould have a Solutlon,

thig determlnaot should be squal to zero. Since the rate of
growth a"ls by (6) equal to o (1 =8 - &)+ For any varizble
(VJIOO)wehavo° =6 -§ - d\) ' o

@'(l—&—év) - l + f xtzo

-_X-b

(prov:l.ded that

deﬂomlnator ig different from zeroy, we find thats

i

= (1 + _X't,-_z_ R g (10)
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i3 The underl 1;5 difference equation.  The:sclutionser tils

firsteorder ddfferencesequation s & . oor o e o e donces o

the aluﬁaL value of *he r&laveﬂ# va,labLVBL
T+ clesr thet sueh initisi conditions ‘can alsc be ‘Aerivéd

from the omgginal systen of equaﬂlons,'élVEn'One of them onlwy
(Y. for example Fquablcns (TI) mesmn uh&"‘ all ”Vallabd es g’rew

i

35, ” o%tanb a_cld_ the ‘same rate a?l over "‘Ghe EOwJears peflodg
f i ?“ ; ?
jf”l the gene_r:-al case, whe.r:e we allow for varieable coef;.z_al-w
enbs, ecgjmanlons GLO) woulct lLook different for different Vc'iIlbcl.iuar
In otnei* Wordsg oh@ d:l.f.s_erent variables will have different rai':eh

of b_fovrl‘h., O,na ‘WBJ Qf expressing this is as follow. Let I@ be

glven, Jﬁlﬁ_;@ﬂ? a 3

R
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I% might b se Tecall ad here that 'gj’ depeﬁdg on the remaining para-
T fatiop -chows also-thab .

-
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mebepls asyghown by o Be . Thig.
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We can eXpress g . oLk
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- It is clear that given three types of parameberay. the foueth

ﬁould‘follow by necegsity. If arbitrary choice ié*made_@fhamy
three, the fourth should be evaluated in order-+to test . its

_raasonablllty.

G Tarpet - Settlng#

Now, the glvpn target was that natlonal income-at yaars

20 (or V,, where e. = 20), should be double its level in. the
base: year (ie€a, V ). Thuss. o ,
” N V‘éf‘ oy, To=2 . e

'v1th a constant rate oL growth, thls means. Lhat.

e 20 =2
Hence, - :

T= zos4% an:

fBut if we sccept the fact that. devetopment 18 a . selfsperpebua—

tlng process, we should also accept the pr1ﬁ01ple elaining that
the ‘aim of planning is the scoeleration of . the rabe of develops: -
nent, In obher words,.we should allow the dconomy to gathe__

‘momenLum, and proceed in a- process”of: acceleraﬁed grewth. Sup~'=

pose that we subdivide the 20 years into four: quinguiniad: sbaﬂes¢
Given that the current snnual rate of growht is ‘roughly 0:0%5: e -

'j can safely agsume. that it is possmble to realize thegt follow1ng
rates of growth°

o F:Lrst stage a'\z 0.03% _
Second stage:. = 0.035° (18)4
Third stage: gg~ O}04_“ .
- Fourth stage Vyé- 0;053 :

On rbhe other hand, the value of.f can be teken'as i-



e

Nﬁw to the- determlnatlom.of ta
‘oeen virtually adopted was some experlmentatlon Wlth the average

pronenSLty'to consumé, in such ‘a mannerthat the

50891 58l ratio (net to net) averages 0,25 for ths

Thera was no atﬁempf however, to‘symchroizé Lhe.
ratio with the valueg of the other parameue“s, for avery Te uhls '

7 Gomputatlonal Modela

‘It seems that what has.

‘aver age outp m:
Whole per¢ode

values of thig_

'fcan be seeﬁ.from The: follow1ﬂg formulaflon of the modelo-"

The system of equatlons whlcn underlles the computatlons can

be expressed as follows

Oy
Vf_
'ﬁu matﬁzx fowm this system
_ 1 e 1 ‘  o1
@  "17 .
. o L

Using The inverse coefficise

" _ o - ) © : -
we can dirvecity obbain the sclutions in eguabichs (7).

- g, - 0,
= bv; .

" j£“ ~ Cp |
=0l Ty

iss

o _'S

1 Eat A

1 o

< oo d
wé mabrix: -

1 -1

. -1

- 1

su —.I,‘,
-!G'J .

- (1 + 3%) Ve 1 ;”

. G Lo
ﬁ_}_“ﬂ ey

:C). -4
e:i"_"

o o ek

(20.1) .
(20.2)
(20,3
(20.4)

(20,5)

=T e ] Vgeacen)

-

s

(1 -

{:1 - &\'?J)
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2




N

o

)

The calculatlons are svmmarlzed im Table () waere(}!‘-‘-fﬁ
stands for the given: marginal’ pI‘O}_’)eIlSZL'IJléM‘ HO - CONEUE,y and’ 0&1}
‘gtands for the oorrect proPensﬂles, as derived Tirém. flg,vres
- given to Cy &V ‘We have shown also bhe values 0f & accord- r
ing to (14), a.nd the values of the outjpub/ capltal ratios {net
to net)s &% (l '

e

Table (I) el Galculatlons for Moéel I. A.

| 1???"-:Vt77;;.t_ ci% .:. 51; Y

- ‘_lmoo_._';géﬁ'-.-gg 877_.'_;0 867: (0403) 1ﬂ m_ s

1 1080 893 4f90487-‘ '[;0;367 1 0.05  B.I9 B2
5 . II59 . 987 0485 . 0.852 - 0.03 (BTI 386

6 '_;1300"_;2023,;ﬁ ]o~85-"ﬁﬁ;é52- 
10wy TIT oe3 0%

T '1432»';:i155j',,§o BT 0.814 O 380 396
15 Ters T30 0BT 07w 0.0 32 W50

“¢5;:;;11759: ltzmz?'_7.to@8;' 0. 811 , 315 B
L 20 2IE6 -1666‘.}'~©a771“‘ ,‘0.776+a. joe05~ ,3 86‘?¢#®2'

,.ui

' -For uhe Whole perwd, the “total inofeage in- gross natlonal pr@e
o Guet :n_s 1138, Tlie: esbima"bed nei, Ainvestment dLr:Lng the game pera

|  -._';'3,0<:1 1s 4520, Wl’llCh mea:as e capn_tal/oubput rabio (gross to net)-

of 4.. The abova table shovas that « feolo] se:m.ous conqlderatlon was
given to- ‘the annual - capn.*bal/ output I‘atlos, with the reﬁul’c thab

~ They showed unacceptable ‘wide” Varlatlou : - SR
_Wl‘t?hé 0,04, . the capltal/output ratio, I/6’ca:rl be expressed =i
a linear functlon of@tt 2y :t"or l.,ertaln lewel of%G Flg; (l) ShOWE)
‘such funetions COI‘I‘@SPOIldlng to-the values .of d{h chosen :l,n "Hhe
caleulations. Any. arbltrary shlft f:com a certaln level ef X’t can_ '



be alweys accopmanled by a sultable shlft ;QQTL such that C?’
'remalns at a constant pre-assigned level (eegs ﬁ?_ 4)9 or
rchanges in a WeLl -defined manney.. -Thig. can: be " de%ermlned on
the* graph by draw1ng dines llke abror - cd cand. chooszng that line
Whlch brlngs about ‘the desired rates of growth w1th the leasf
d;sturbances in the stmictural. parametars¢

o --:_-15 5 4%@ RE A R T
'.;@mggg; ,1;;,:§  £¢g, ki; - Re1atlonsnlps bctweun up 1
| - _ } put fSULO (1}5') & the avmrare Uropenvag Con-
'__sume_garrésggnalng +0 glven grovnh ra ‘es V
T A | '\(-'.';;.05,_ .05,5_‘_,_ <__.Uo‘&_,' _, ij,a
-8w7 Laboai Force. L et e R P _
_ - So far we- hafe ‘been - solmly csncerﬂed Wﬂuh tae phsi Cai side
of tne Dvoblem. Let us neW'conqlaer tne numan Iabtor.i We aSang
-that ~total, ponaTau1on N, is iven for all t (0* the basis of sone
'_dpmoﬂragh c analyalsja, The f gures.glfeﬂ LOP popula%%on wereg
| Iﬁ‘_ C=2hua, Ne,; = 56 2 ‘

O
n"" N !4‘86

I

_uao tql!bz




~ M

" (the constant average = marglnal propensity: to sEve

e i A b ST

Putting,

L, .. Wz @2y

(T +-Eﬂ

i

From (17) & (22) 1t follows that the average rate of inorease of

per capita outpu$.1s~1.15% annually.all.over theuplaﬂ"perlod?

Now the.ratic of labour force- tO'toﬁal'populatibn? 0,3
can be considered. constant (Cegey = 8): apart from. somne chanze
EE in the structure of manpower. Denotlng labour force by L,

Givens S I | S

Ly = 93y ‘ﬂgrerQTG,q. 0= 040,
Chen, - - '

- Le = Iy 4 I: + 8- (N - O)

9.5 +: 0 7 +‘o‘4 x 1242 = 149 C(ew)
This determlnes the: smPply sides.: The demand.side will. be teken .
later 1n connéction. Wlth the sectoral modely. I,B. -

o

9. Further Comments. ‘ :

The model discussed. in %4 ig the familiem: Harr@drmodel.f _Ih'
fact puﬁﬁlm@wg =0 (l.e., T ig'net national ircome)y. (I - dut)
_ : - -.';1-,5'-;-' I/{g;r,t 2.0
(the capital output. ratio),. azld.a"t 2(for all t), we obtaln Har-

rod's.nwafrgnted~rate of gowth" 3

&= =@

_Auceptlng such a model, we shﬁuld be awere of it condltgggs of

suablltlz. Since it has' been.showed by Harrod that: any: shift
from the. equllibrlum path of growbth at a oertaln moment . tends Lo -
augravate, care- should be takew.that the economy.. should n@b be
left to wild dlvergencles. ThHis necessitates & cereful GhOlce of
the values of’ uhe~parameLersnatneach point of time,y‘



.

The abpeai of the mode] seems to orwglnate on the one
hand from - its 81mp1101ty, axd from the’ other from ease (and -
looseness ~ and to the mind of the present ‘atthor, - ‘the danger) -
of 1ndenb1fylﬁg #tq parameters with decriptive buj oot analy-= - )
Eical concepts, such as the ratio of realised investment (or con~
iqﬂmDTWOﬂ) To 1ncome, the ratio of. reallzed dncrease in. oubpu™
to ﬂnvestment or to past incomes I the structural parameters
hawn-aﬁy 51gﬂlflcanne at all, the choice of their furture. valu
uﬂOUld nou_b@ completely haphazardo It is notb ouff»01ent to say
that rough estimates of the anﬂual flgures,areeasafe gumde for fur-
ther eleborations based on more detailed modelss ALl will dew’ '
pend on how rough aré-ﬁhe“estimateso Unless for example, we
allow for changes in the degree of utlllzatlon of capac1ty 1ns~_
talled, and expicitly Justify such chanéeu, the cap:tal/output
ratio would cease to be meanlmgfuie Such a term is in fact clo-
:mely connecced with such concepts as the marglnal efflclency of
capital, in a free (o* mlxed) society the whole future of the
€ COnomy will depend on how successful we are in d951gn1ng the
values of the conbtrollable variables or parameters which would
hrlﬁg the prlvate sector into full swing w1th the theme of the
plan, Whe mere fact “tHat the model includes only some of the mrgt,
.bﬁTaEEélG Varlables cal1S for a Very careful ureatment of these
vdflables. Ir 15 ﬁot Sdffl@ienb to leave the macrommodﬁl aT thie
?arhﬁrrﬂvude state and require +the. mlcroemodBT do tne whole trick.
The two models should be syn@hronlsea.tege+her especially over,
time. This will be showm C1ﬂariy Whﬁﬂ‘we‘diSGuSS the the mlcro-
modsly ' :
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__ Haw.ng deflned our aggregate varlables
4Lh¢r timepaths, the next step 18 to bresk: them: dowm: 1nL® BEC.
toral. magnltudes, The number of sectoxs chosen was. flfteeu aw:f

sbewn in Table- (2),

- Pable. (2) - Sectoral capital/output and capltal/iabour ratmog |

Sector
: Ratlosﬁ

R ﬁotton‘aﬁd,agrioulture : _ 'J2 5@.;-
Ze Electricity ' B imQ@é
5 ',Miﬁingfand"quarxying o . 2.558
4, . Petrol refinement | fﬁwQQQf
5., Basic metalleurgy = : ' @;ggﬁj
6"? “Bagic chemicals' o 2.719
7. Cement ' : 2,506
8. Other basic industries 2,375
9. TFood, arink and tobaceo  T.89T
_VIO."G1QTIHT and. pressing . 2.992
1. Spinping, texiiles aﬂd—&lothlngs 24280
T2, Other 1ndustr:1,es : _ 2,530
'IB},-Cop5uructjon ' 548
I%,N;GommuﬂWOatlon and. Transport&t;an 5,000

15, -Servzces Lo - CTLTT
Average | 2371

The ratios indicabted in'Tablef(z)uwillﬂbe,usadﬂlat@x.in:ﬁhe Pﬂ@mi
. cess of computations. There will be two soXGs of caloulationss



.'_ “—.1.8"'

_Firsﬁ we have certain calculations relating te the end—of-plam
yeaw. In principle the underlying model should hold true for
any‘year,”jSeCOﬂd there are calculations relating to the whole
plan period. -Again, given‘the proper wmodel, such calculations
would be-the sumtotal of the resuLLq feor 1ﬁd¢v1dua1 years bassd
on thai model, Flﬂa?ﬁyg bOtﬂ.uyDeb of calcuAatlons should ﬂﬁ"“a“m
with The results obbained through the macro-model discussed in
the previous pages. If ﬁotg.recalcuiations are duve.
A, The Structurel Model: |
:C 4 Let us nGW'dlscuqs the modml sultable For glviﬂg a plcm
_ dure of the whole economic structure at the end—ocf-year We
'*deﬁotergecuors by superscript k of i (k=1, 2oiey k=15). Subscrih
pt b déﬁotes_timé insyears, and as before t=0 btanas for base -
year, éﬁdfﬁ:e for endrof—plan years .. . .. : ’
T, Variébles: X% : home production of sector k in year te

M% 's!imports of goods of the typé p;oduced.by
5 . sector k. , -
{ G% : total sources (=total uses) of products of
| sector k in year t.
% ¢ deliveries from sector k for 1ntermed1ate
consumption in year te .
o G% -¢ deliveries from sector k for final_consumgm.
At _ .. tlon | | :
.;L‘ J% t deliveries from sector k for gross domestjc
o .. investment in year .
N X%l-: deliveries from sector k %o sector i, on
jﬁCﬁr“enﬁ'a;coth.
s o .ng.:xdalivezies‘frqm,sector,k to asector i, on the

e e capital account.
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"rSﬁmmaflons qver 1 Wlll Dbe denoted by the same symnol without

superscrlpts k (or 1)y while summatlon over + ig denoted by
subscrlpt T in place of t. o

Parameters and Data-

;EFV"
ke

§
-ngFl,:;investmeﬁﬁ coefflolent of product’ k per unlt of
‘-jlncrease of d=th - sector 5 output

autonomods consumption from sectcr k's produci“‘
vmarglnal progensity to consume products. of type k

o

T oae

inpub. coefficients form sector k. into. sector i

  §¥1'7_1m@ort OOfolClentﬂ of product k. into seotor il

Et

'Aggregate annual consumptlon, 8. 1nvestment and'baae year valueb_

exporbs from seotor k

. ".

are.. glven.

Vﬁ{'fAccoumrlng Frame: The . accountlng Frame: w1th1n which the vari-

ables are deflned 1ncludes flrst ahable of gourees: and useS.
g There ig-a. table for each year as. follows'

'fSQurcés. o o “Uses

ThtermedﬁFlnal Pomestic. BX~ Dot

i Product Im@orts Total. Gongump.;ang,_ _Invesbai ports
I

ek I ko gk A X 2
ko Ky Wy & 5y O It E% G

Tobal” Xy My Gy & % e By G
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B. The ComputatlonaL Node
U Before discussing the implications of ﬁhe btructrual
ﬁdeT, cr the nature of the uDﬂd_thﬂS imposed by the macraa
modely we turn to the set of equatlons which would oest descr
the fiéme of compita tions adopted in outlinihg the table of
qonrges and uses at the endwoffplan yeare

o

ipe

Flrs% 1t Was, assumed tha% glven totaL Ponsumptlon in "
th@twyeams dﬂd know1ng the potentlal dlstrlbutlon of such an
aggrégate among Sectors as eXhlblteé.by statlstlcs of Slmllar'

-econommes, we can obtaln.%hs breakdow& of consumptlon in year

e ,This is expressed.by equatlon (55) below, where thed\' '
dehote the average proPen51ﬁ1es uO oonsumeo In the meantlmegf"i"
B breakdown of aggregate 1nvest1ment as obtalned from the macrOM_
model, is made but w1thout amv indication as to the b351s of _
'alIOGatloﬁﬁw. Given the sum of consumptlon and. ¢nvestment de~
‘mands gon each sector, and glven the 1nput_coefflclents 1n “the
base jea_ % one can obbain ‘the ccrrespond_ng outputs X , s
1ﬂdlcated‘bj equatlon (5&,, whsre 5 ~ is the kronecker deltao .
It Follows that the a_fferﬁnce between thls output and the finsl
demand aqﬁexpressad bv conﬁumptlon aﬂﬁ.lnvestment dpflnep 1nuer=

mﬁdlate conﬂummuﬂon. Thlﬂ is shown by equatlon (55)

o Fif '_tgthisq$tage'Qfathe.analysis, an attempt was made o
féstimatﬁ'th@‘excéSs“bquhp pokential increase in demand (as Com~
paréd with the base yeuxi over the potential increase in tobtal
produgtion. This is d@notea.by'ﬁg and it was dbta;ned througl
'alccu¢5?anb Eztﬁ.veﬁhnlclans, In.prlnﬂLple, +h¢q emtlmatp;_i
nov 1ndpendeg. of the rest of calculations, since it is. basea on
considerations of Raximum sutput which can be ubbalned at | jea_ 2.
Using this bit of informabion we can make our estimate of sec—
orn

) _ e
: {%6),.. Ws are now in = pogition

forsl dmports as in eauahi
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Finally we can.obbiuii

the esfimates of“exports a8 the differénce between. totial Uses

(= total.

sources) and total domestlc demand, equatlon (38).

Thus the system\of eguations runs as follows:.

K
65 =

Xk

d.k
Z ((bkl

(33)
(34)

' (38)

Ky
1
E:
&=
(o3

o'k
H

(38)

' -

-“L(Qég g+ B )

oW
.
goh

: First;VGéVisﬁgivehmﬁyLthﬁ{maaro&mﬁdéﬂiand?Wafshoulﬂ:havefCinu

- place of equaﬁién:32;);thaxfbllbwing,nelatign;:

L R S
fog =1 (39)

Thls formulatlon i's- net. qulte reallstlc, since consumption here
includes government censumptlonv'and not: 51mply privabe: consum-—
tion. If it g true that the ks are obtained. fLom: eXLLANCOus
1nforma$10n coaernlng the behaV1our of coreumers et similar levels
of . consumptlon, bhen thig would. ot take account oftlie: hehaV1ouﬂ
IE we adopt Ihstead. formu¢atlon (5.) ) WE
"k PRO—

of the publlé sector.
'can bake account of thls fact: I the: autouomous: pant: C
Vlded that‘we‘can“obtalq‘estlmates.of.gpverﬁment,ccnsumptmonmby-

‘sectorrfrom some oubtside SOULCESe.

As mentioned Before,. there was:no fndication. as to the
| basiﬁ<df allocatidn~of}inyestment_among_sectorswﬂ In. principle
| one'mighb.be,justifiedfinrtakiqgfanyrarbixrery‘distribujiOH-Caﬂd
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even‘Size) of domestic investment in year e. . However, since
'5128 wWas leﬂn.by the- maﬂroemodeL, there .should loglcally @xi~
st some relatlonshlp between 1nvestments 1n.year €y and-the ‘
trend of: prcductlon in . years e + - RIGE e #.25 efesse This. ig’ ex—f_
pregséed by (BI), whlch does not have 20y, COUﬂterpart in the
computatlonal system& T follows ?rom (34) thaﬁ the estlmatﬂ
of demesgtic produﬂtlan would be the productlon.requxred to
'cover the Tinal domestic demand only, . ‘and not total final dem.z
meand, The two need not coincide unless we ' assume a zero ba- a
lance of paymeﬂts in ea.ch.seotor0 The same applles to 1nter—
‘mediate . consumptlon.dﬁrlved from the above. calculatlons, In
fact if we substitute from (35) into (38) amd compare the result
‘with (37) we find that we should have : . "

_.Mk = B ) IR (40)

. e o e
- However, the figures gicen in Memo, TI do not satlsfy (40), and -

no reasom was glven for that.

Let us now c0351der the investment 81de of “the problem.
Given the: capital-production ratios k< we can apply'them %o the
expected increases in the levels of. productlon which . deflne the
production ﬁargets.' Thus the dlstrlbutlon of‘aggregate invest—

ment allover the 20 years, ﬂamely' J%: 2"' ”'Jﬁﬁf;f would bes
S s . ‘ ‘ t=l - '.-,'.i"
k '%@;(xk Xﬁ PR ,JJQ~._ (41)

Total 1nvestmenb requ;rements 15 the same ‘ag that Valculated from
“he aggregatlve model, equatlon (7,2) R A

- 3aE- 2(1 el +?.t>} Ty 42
- % ¢~ Xif )___‘ .;EIETL (1 -’d~sz (1 + 3’ 3 v, |
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CPutting,

'._ggmj

%e‘ *-'_':k..;hl’?xl?/x RS '--k_;--kkxﬁm’-
we caen rewrlte uhe last relatlon a8 fOllOWS'

*f X 2% ﬂt ’VVB

Since }Xe = I7.X  we have the following relatlonshlp‘

(%I"“”V” E”tgo 3

" where g is the .ratio of value added o global productlﬂn. Bince
.fthe Hk;are glveﬁ, and 8o ere the maginitudes Y, ﬂt and ™ 3.

0?

©we ‘can rewrlte (45) as followss

| z B8,
o Inaothér W0rd5, ;'"i'ﬁ ‘ _ S ‘ ‘

"Thls 1mposes a_resbrlctlon on the Xﬁ which was nowhere taken
 _expl1c1tly into con51deratlon._ In 81mple words, “the calculation
of 1nvcstmemt 1n the aggregatlve nodel I-Admplies an overall

: capltal putput Tatio which should conform with the ovewall: can-
3_p1tal—proaucLlor reblio implied by the sectordl model. Gtherwisw
- there. is no guapantee that the inmcreases in capagities: requlred _
5o meaL a certain prescrzbed level of. Tipal damand would involve

the “same amouxt of total investment required to realize 4 Gepm

tain developmentdl pathe

‘It seems that a Lot of guesswork snd iterations weme
involved in-the actual calculation. It is of the uimost impor-

“tance to know The exact method;of:iteration,.sinceJOﬂe shoutd
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a?wéJs bé  clear with regard to the EEW set of assumptions, and

- probably nnW'relatlons, which are introduced elther lmllcltly

ok expl¢clt1ytnleach nmud of’ '&he 1teratlve process, If thls is

not true, subdect1Ve blases are ligble to creep into the plcture,
thus leading to unbenable results. It is clear of .course that

one cauld have adopted.the 1nterat1ve process prov1ded one is&
sbout the set up of 1terat10nq. ﬁlternatlvely,'one could have
-attempted derectly ab substltutlng the ‘sectoral modsl . Sﬁralghqu
way 1in The aggregative model.i This- mlghﬁ glve & direct seﬁﬂ_ofa
solutlons, but bhe amount of compviaﬁmoaal Work WQuld 1ncrease

to & 1arge extent., Thls might be a factor in favour of the itera~
tiom.is. not the. seme. as rough estimation, since by iteration one - . |
'1&.&§ways converglng towards. an "exact“ solution to any de51red
degree of approx1mat10n, and not merely aftemptlng at being cons -
tent with rough estlmates based-Qn.personal and a noncomp.ehen81we :
scheme of analysis, .The'problem“vfusynchroniéing two models of

the types discussed'before.will be oonsidered_in_a.later‘paper,

The ‘Problem of Employment°j
: Estlmates Joff Labour-force were.. given before, (equatlon 243 e
jﬁi+h~regard to. the. demand 51ae we first notice that the level of
empluymen+ QP 1ﬂ.+he base year. ¢s ebﬁlmated.bo be ZPg_ ?.¢, whlc?-

N
means That unemploymenu 1n.tha same. year is L = 2e2,. EOW; glvay‘
khe. capltal ‘Labour raﬁ¢£wsg 1n.tne K. secuars, and glven.the BECw

'bcrlas net invegtments IK allover the twenby years, we can obbain

'\estlmaﬁes of. the . 1ﬁcrﬂases in sectorial mg?pymgnﬁs tﬂ:ough the

plan. The estimates can be summarized as. foliﬁwsza Benoﬁiﬁﬂ-the
three sectors, agriculbture, industry snd seEV1ces by'the tﬁree r
superscrlptsy a, b & ¢ resepcitively, ﬁﬂ&ﬂ
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I?, ) : -_'II-D:? by IT= 22, P = 6.3
5000 %P =920 € =552 &P =680

~
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H
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'Tuus, to*t;a;]_ employment increases. by 6.5 80 that it hecomess:

=. 1%k 4. - Thig: means: ‘Fhat: unemployment by the. end of the twenm-'
ty years: will be reduced to IV = 1, 5, 1,e.,, it will fall to IQY

=rather than he: current 25,0...

o 'T"hi"s‘ concludes our: di:sc.us'si*fﬁ-n:'..o.f:-,‘:.'{:_he,z fipst: set of

- models, ahd we turn .new to.a:discussion of. some. alternative::
Cformulation 6F. the 20 - years. plale.



| MODEL, 1T (1)

ls Testlng Ta@get Feasib111ty* . 0 ‘

As mentloned before, a flxed cargeu was poTlthally determ
m¢ned and that was *the dodbllng of nativnal’ income within 20¢
Tears. Thig alternative approach seeks first to test whether
“quch a target is feasible or not. ' Instead of construc+1ng an .
overall ratc OI growth and breaklﬁg 1t down tc 1ts components a§
wag: done in. Model L=y an a*tempt was made to construct ratea oft
geowth for the maln sectors of the econgmy, The underlylng idea
is that different sectors msually exhibit dlffe:ent potentlalltneb'
oL growth, aﬂd posses dlfferunt llmltatlons. On the other ‘hand,
i it is agreed that the present state of the econamy is an unde-
.erable Ohe then thls is due to what one mlght call “‘structuraL
dlsequlllbrlum".' Thus.a breakdown to the three sectors: the. pri—-
mary (agriculture), the seoondary (industry) and the tertiary
(s evrlces) would help to spot out the mnature of disequili brlum9
and to rationalise any rate of growth on Yhe basis of directives
du51gped towards the adgusnment of the distribution of activity

among, those ‘sectors..

We start with the ¢nformat10n.about populat10n°

NQ = 25 8, 8 = 55 6

-Aqun f'22),, the annual rate oP grow+h of population isly, and the

Iatlo of populat¢on att the end of the plan period is '
Q-a+we =15 T s

On the other hand, the 1abour force is estimated at: L-m 7.0 IF

we asstme that it Wll; ngW‘au the seme Tate as 1;:»95':@11a.‘tlma.9 we fini

thet @ I . =.1.5 x 7.0 = 10,5, In other words, |
A= L/n,  A=QG-15 (16}

We denote “the hree sectors by Tthe superscripts kf:a%.b, cg-resyeu

- etivelye Thﬂ following ratios are introduceds:

cxgk o eEowaE 7

.(I\ Gfa Mﬁmﬂu Ho, 76, W;P G,, hy'Mf. B, Ihrﬁ&um



5 of ﬁhe posslblllas of 1ncraa"“

.ductloﬁ byfl‘

\

They denote avarage ;roduntlon and auﬁpuﬁ per ‘worker in Eﬂwh
sector Tbs(kﬁmxfar the base- year_aru"aumm ﬁad B f@ll@Wﬁe_
Levels of" Emplaymsnt,.;fyT;n,_ vlty incitihe base year

o I — ——— K
.Segtor : PK.f ‘ fpb.. B K/
',Agriculturé 8 w%QQf- .. -ﬂlIi£5 - -. *?4@5-
Industzy b 047 9386 30347
‘Services = e ;*2;5'. "ﬁ<52@65Q' ‘TQI&;8-'

If We EssIme “Shat the dlstrlbuﬂlcn @i Lab@ur forcu dn

'ﬂwear ‘e w111 ‘be ‘the .same . a5 year. Dy aud that he. pr@ﬁuﬂt1v1w‘

ties will remaln aonstaﬁnq

'1norease by the THAne.. raﬁe as labaur fﬁrﬁa, -amd ‘hemee - as pogulaw

tlon, to the . effect that per aaplta 1ncame“w1ll remaln QQESM&HL.-

~Thus 1nstead of doubllng natlonal 1ncome, we will have‘dn 1Hr
1;crease of oniy*ﬁﬂ% » ThlEAmlght be sonsidered (as satmlng an.ab~
‘-noLute minimum below which . natlenal Ineone ghoulid neb EalL._ dnc
- the. meatlme it follows ‘that.. any . attempt at ralslng ‘pEtitons ] fn-
come above ‘that Limit means. synanem@usly ratsing prodweiivivy per

worker. Hence, We-can appreach the prablem through 8 dlSCHSSlOR
h;gradustlmlﬁle&.

Let us denote the,raxlﬂw@f emd-@f-pLan o curremt pro—

Let the anaual rate oz grawth of pneduutrvlty be ey, B0
that we. haVe '

On-the-otner'hand'defining rhtiog.

+ @?g._3¢l;+u$g§e ‘f’ﬁﬁﬁi

';Slmllar'tm Hhat &eflned by

_(46) “How . each aector, . 1t f@llmmﬁ thaﬁz
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Uk kL ko ok v N Iodn - ol
| " Xe"'":'"i"ife""’ E ‘A T ) (L "":B_'of ) =<‘A£Tk} Xg
ance oo
Px - Akyk'“v,"' B D
We -denote the dlsﬁrlcution of the ‘rabour-force: by 9, B
| o Gt : fL o N oGy T
Hence, ' . ‘ o
R e fﬁk (e T/ (OgaTy) A (85705 L (52)
Further, 16E° . o
[T T o -/ X S (53

el k | |
Tt "Follows. that, Xo =% °Xo Substltutlng this in (48) we . .

f..LlIld. 'bh.a'b'- Lo . - L . .
| 1:,_. X R |
Xg = (P~ =, Ky, X, - (54)
Puttlng X gﬁ XO; and “summing (54) over k to obtaln 3
(i@k':c) X

e

ﬁe:finabﬁhaté o S : ; ,: o 3 "
It follows thats - o ' . . N
LOLLOWS ke X o . .

. e x. | |
ko Fe | @% o S (56)
A | |

We can rewrite (54) as followss

| ~~Amﬁk¥ R

ko _ N o (57)
Thhg;. WP could break dﬁwn the growfh raﬁes of each sector and.

oi the g$onal proﬁuctlan as s whole into their prlnclpla elements.

HmweVGr, we are ermarlly 1nzerested in the growsh of nabiomal
ilncome., -We shall assume that The. Tatic of value added %o glooal
production in each sector Temains constant allover.the plan pericd.
It foliows thabt we can define for sach sector:



_ - _-;;‘:'¥ﬁ” ffjﬁf;1 -_V._
o  Aad7og0us to. (55), We havet;_9 $ e _ o
ﬁ”wmll then;be~;~a“ M

The ovenall-ratiab

S | P ;6? L .
Although (59) ‘holds ﬁar the LﬂleLdual sestors, a. slmllar Leatlon

--gnoed,not hold fon the Whﬂl& ecan@my'unless the ratlga of: Jﬁﬂw-

'%vaﬂd@ww SR |
| The details of caLcuLa.??e- are glvenfxn“ths~ﬁﬁﬂﬁ-»? ;. tables:
* Determlmatlon @f sactonlai gxmwth raﬂ&s-

Glﬂbal

- SaCth g -‘ 7
Pr‘d-llﬂ:t:l.

ke

- 0.02
LI;§

s o x
T2

@D

L8]
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0:55

_f"7o 57
‘;3i10595
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'
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0267 0
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=
| T.es

- L0060
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The firéi: step in the calculations was to estimate the possible .
fatec of’ growth of productivity 1n.each secto* on the basis of .
the -current conditions and of the experLeﬁces of oLher countvlesa"
Then an. attempt was made to adjust the . dlstrlbutlon.of the la.bou~
~force in year: &, by choosing some approprlate values for Qk, W
- regpect to agriculture the estlmafe was made on the basis. of the
condition that the mam./ Land ratlo should remaln unchanged, Wluﬂ
an expected 1nerease in: acreage of about 40% a 51mllar increasé
in Ea"‘ls assumed, On the other hand the SGIVTOGS sector was -
assumed to exert .a. slight aecllns in its ‘ghare’ 51nce it is a sec~
Bor whlch contalns a lot of .digulsed unemployment and it is ex-
»pected that this sort of unemployment would fall down over +he
plan per1od@ Thls 1eaves Uhe remaln_ng ‘Labounr force avallable

. for 1ndustry? Hence we can apply (52) -and consequentTy (503 whmch
cetvermine the growth rates of the sectors. It mlght ‘be observed
‘Here that the assumplion of the absorption of some -of the disgui-—
fsed.unemploymenﬁ in sector ¢ is comtradictory to the _assumption
__,'cf’ a constant ‘Labour produc’s:f_,vltv in that sector, - On the other
hand - 1f it 15 assumeé “that the cultlvated a_ea.wali increase by
0%, then,lt neeﬂ noti. f011OW'that the resulting increase in pro-
'.Quuflon Would.be also 40e since the aéded area is. exnected o be

- less fertlle, ab 1east in. the neglnnlnge Iﬂdeed, it was assumeﬁ
“in the memo. {75) Fhat thls rew aresa will Dbe eqnzvaleﬁt to 25%
only of the original araa, ‘but thls assamptlun did not ampeaﬂ ?ar
_ter 1ﬂ the C&lculathLSa '

T

Eldemﬁg the gldbal prc&u»tlens af the sectors by Ehe
:ﬂatlﬁﬂﬂl glcbal prodmctlen, we obtain the ratiocs defzned.zn.(Eﬁ}a_ 
Similar ratlos gre alsc calculateﬁ for sectora_ incomes, as in
1 {60). These ratics are thsﬁ.mﬂl plT&ﬁ'bv tﬂa rates of grew?h
 1uf:corresp0nd1ng sect@rs, aﬂﬁ.the sumt@tai deflnes tharprapertlaﬂaje



increase in nationallproduction.or incomes. Thus aggregate global
production would incresse by 124% While‘mﬁﬁi@ﬂ&l'imcome;inﬂreasea_'
by 95% only. 'In'other'WOTds, on the previous éésumpﬁians it seeuns
feasible that natlonal income could be doubled in 20 years Pro-.
vided the. requlred adaustments are reallzed. However,_thlg would
requlre-an.lncrease in global production by more than. propora-
ticnate as a resull éf‘the more than ﬁr0portibﬁate'iﬁcreaso in
sector b whose ratio of productlan to value added is hlgber Tlan
“that of tle other seslhors,. This fact is 111u5trated by the eg- |
1mat1es of Xk given by (560 and the cerrespenﬁlng ratloa vk.

% by A we: obtain

| DlVldlﬁg the resultlng estlmates%i& ’
uhe ratio of pex Woﬁker productlon and. income at the. end of the
plan pertod to those of the base year" :

PP=prA = 19, 11’/A 1,30 62)
These ratios 1m91y am. annua] rate of increase for: produatlon rer:
capita of 2% , and. of per capita income of 1.4%. T

2. . Investment Reguirementss : +

- Having determined the possibilities of growth of " eack. of” the

_'.three main sectors, we can estimate the 1nvestmant requzrements
'uslng the capital/labour ratios.  Thig ‘would entail certéin 1n—
.'comefcapltal coefflcments. Thus- . : :

Ir = § @, Lk) . N

'-The correéyoadlng 1ncome/capltal CGefflCleﬂtS el | '

| o F e E - ¥§ ) / IT |

e

For agricultuie_thecratiowga* is obtained on. the basis of estlmat—
ing the total.costs;of'the'high dam (excluding the costs of ele-
ctfifi@atian),,and the coats-oflin&feasimgslabcur pradncﬁivityf



e Bl

Thls glves féa' L E. 550 per worker, For industry;“i* iszfew o
cognized that the new 1ndustr1es would be of the bhasic 1ﬂdu5urLes ‘
type, thus<§ 1500, For services, the esgtimate is put at tow-
thirds of that of 1ndustryg_éy 1000, These esblmates lead to &
'total of aboub L.E, 5000u Me for met 1nvebtment over the Whole
-per&od. The uorrespondlng 1ncome/cap1tal cefflcelelents ares

F=0.579  F=0.275  of=o0215 o 0= 0.505.

5 Estlmates of Flnal & Intermediate Demand.

- The next step is 0 consider the demand side of the problem,
For thls purpose, estlmates of the final demand in year e were
made, though ‘no indication is given as to the method adopted. It
seems however, that some sort ‘of a Harrodean model,was used, Thus
it is estimated that the rate of investment will increase from °
10.3% ihgtﬁﬁ*bééé year, to 14 ,8% iﬁ-yéar_eg' This increase is
required to meet the acceleration of the rabte of growth of income
Conseqpeﬁtly we have either to assume an increasing rate?? 9 whosnl
a¥erage was found to be I.4%, or o0 assume.a varlab1e capital co-
'efflclenzo We have only remember here the discussion made. with

_respect to moapl I-4, -

_ A.prellmlnany estimate of 1mports in year e pubts them
' at the level of 366 millions. To- allow for repgymeﬂt of foreign
loans incurred a deficit 1ﬂ.the/ba¢aﬂce of payments of 15 m. 1s
'@xpeCLed.ln the same year. Using the income—definition equation
we can obtain the estimabe of aggvegate consumption in yesr e.
Thus we have the ?0110w1ng system of natlanal magnwﬁudes.

]

_ﬂé_ = glv n (from prov1ous ca Lculatlon) (65.1)
Be = glven.fbalaﬂce cf @dymemts = 15) (65,2}
B = given | - - (65.3)



'It is poslble to @ibtiaj.n a bre'“j ‘4
,_-and publlc consumptlcm c% am@

ewowm sy

= ge.v ( E determinad EY pero:m) (65 5) Lo
o desie) T
1-?@65.?) .

-:t;matr::x an:w’-‘-e stim*a’ee ;_s&:maﬁe c;rf ’.

Us;Lng, the :aner-se of :.if‘-e--e tec-‘-—"-_'_ 3
direct rand J_ndlrec't reqmremants Fermade, This mesns: -Jshat e
should have an estlmate @:E *the sedtwmai ?ifﬂ.nal dema.nda.

For oonsmptlon We have o bxzeaﬁkmm f:urfs*b mth'_h_e-'spe@t

o prrvabe a:ad publ:.c c,onsumptlon *l:h*en a.mcmg aect@r:s.

Gre KPR C,e "'" ce : ‘. Cﬁé)

by the H:otal mnnber Gopils populatlon in: ye&r Sy “the mat:.omal aggm— |

-_gates Were obtalned, Gle,a:t*l;jr Boms -fad, "ustmﬁmz f":lms t@ ﬂafe mzaide, Sh
: sa.nce there 1s a restrlctlon 01 the Welghted @f the g smmptmn
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:expendlture~elast101t1es, namely tha$ the sum of expendlture g

elastlcltles we1ghted‘by the base year expﬂndlturas shoald add 

 up to total expendlture. The use of EngeT coeffLCIeﬂts would

give a hlgher total for- year e han- the: orlglnal aggregate.

‘o Ehls $5-1 ‘ald -the. more trus if we 1ntroéuce government consump—
tntion axpenﬂ_ture 1n.the same scheme. Nb 1nﬁlcatlon 1s glven £

hexprocess of adaustment adqpﬁed."

As in Model I—B, estlmates of & were glven.w1thout o

'any Justlflcatlon for the sp801¢1c breakdown adopted. Further9
o 1ndlcatlonils found as to the pr13¢1ples adopted 1ﬁ Obtalﬂlﬂb_
;the breakdown of exnorts among the 16 sectors 1n year € In ang

;,case, We have a plcture of total flnal demand on the 16 Sectorsn
'_Wlth.thls 1nformatlon the inversge of the technlcal coefflcleﬁt
‘;_matrlx is applled to flnal demands as shown by equatlon (65 8)..

CUTEE stated.that thls would give us the total requlrements, dlreﬁt
| _and 1nd1rect, from each’ sector, whlch have 46 be met either by

. doemstic produstlon.or from zmyertation,leﬁﬁﬁthe required. +otal ;

sources G .“ Summatlon over k, glves aggregate sources¢ Usmng
-;\’e can. obtaln tOual domestlc productlon An. year e,--

e 5?45. Oﬂ.the othsr hand 1f we apply k65 ?) glven \
3566, we flnd_that X 3046 dee., = 1. 825 Xyo Agaln,

 th1b madei suffers from 1ack of synchrnﬂmzatlaﬂ.between.the sides
_ of pVOdﬂGﬁIOD;aHﬂ demand. It is 1n.erest7ng to notﬁce here that
' thﬁ estlmates of G wvre compared with base year levels ol-prﬁf_
.HU£310n in order EO ubtsrmLMM ahat ﬁas Geen calleu p&uqubbidﬂ”'



. The out&tdndlng feature of i the: above: flgures 187 that tbt{ i
-_ﬁ~au1remen$s Trom: sectors a:&ib - ape Tarpr belOW'the prevxous estl—w

—§7ﬁf-'

targétS", In doihg’tﬁat;a“ﬁeW sétf0f;fi%ﬁree:wefeﬁimt&aducedﬁ
for base yesr -domestic productlon. No 151&@ﬁ.wasﬁg;ysﬂuﬁ&m3
the differences from. the erglnal set Xy nor for thesrather
Low level of. thls,new sets. . One: Teasom,. of course; might be
that these. Levels: are estlmabed at producers' pricesy . Bui hﬁk
they Wduldéhot‘bencomparable Wlth the.: flgures of Total: requirew.

| meﬁts,LwhiﬁhgwerEQObtalned o the basis of final demand:gstinatod’

at market. pricess.. It we ‘do-accept  the:assumption. of usiag ther

technicalimatrix. baseds Sels producers‘ pricesy. this means. that: we:
~would be under98ulmat1ng 1n$ermad1ate consumptlon@ T

gkl
be an explaﬂatlon of " the . observedldlfferences. The: f6lLowiig;

table. summanlses.thewvalueshvk?.glVenﬂlnﬁthlswpaﬂtaoﬁiﬁhéeana%~5

4

1y51p, Logether w1th the orig lnal X aﬂd the orlglnal Values of

| value added- Vk We.. lndlcate also thﬂ 'valueOL X obtalne@*be—

fore, and Gk dﬁrlved from (65 8). . Thes bumtotal of Tinall dﬁmand
lS also glven. : o - R

——— e — o

s w6 3w0r . 2087 9sm 0r
b Bep 2I3. - 2083 I4s4s  IBM
e . 5B zem 494 _' 77@5,_"12§g§ R ==

TVToﬁall‘ Isega,j IﬁiI; | 1005 5745 34iag

mates: Of. productlon, Whlle the reverse in.true 8 serii

correctlons, 1t s by o: means clear: how “thigocan . bes d@n .
peclally w;th respect “Gor servicessy:. In_other wordsy:, unless We

rassume a: dna5y1c change dncthe: rabig: of value addad to: gl@bal
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' produculon, there is no way of reconclllng the two se*s of flm
gUTESa In fast We can 111ustrate the 1ncon51stenﬁles of the
flgures by calculatlng the 1ntermedlate consumptlons observed
1n the base year, and requlred grfe meet final demand in year e(T)_

‘_ﬁeptgr;- a0 ;b o é. | Total |
. %o - 148 Ban 72 66k
Be . 48 817 . 592 1457

Tae p051t10m.of sector b, which was assumed'before to contrlbute;
more to developmenﬁ is guite strlklﬁg. “If the preV1ous flgures
are accepted, the income agsumed to have orlglnated f;om a cer—
tain 1evel of global production would be incapable of sustaining
that production at all.’ Alternatively, if the pTeV1ous levels |
of produotlon were fea51ble, then a higher level of natlonal in-
‘came would'be p0551ole° Neither of the two p0351b11t1t1es was
 discussed. The problem as a matter fact was left at that p01n+
on - the- assumption that if a certain level of -income was- proved
fea51b1e, we can go ahead to plaﬂ_lt w1fh9ut any dlscu551on of
the 1mpllcat10n of the assumptloﬂ, .

A flnal, though not less 1mportant remark, has to be
-menﬁleneﬁ.bere.‘ The feasibliby ¥est was ‘made on the basis of,
certain assumptions as regarﬁs p9551b111t135 of raising labour

 '@10d4ct1v1ty. If we assume 2 flxed.wage Tate, then the labour .

irpub m@ul&‘be reducedﬁ WWth.Lhﬁ result that the secoDdary 1@—__

'pxts receive a larger W@l@bﬁg Thls wnuld cali for a. chenge in

~ Tke tacbnzﬁai - cﬂefflclents maﬁrlxa Qm.the ﬂxher haﬁﬂﬂ if we

assume ﬁhat the wage rateg wmul@ change in susﬂ a maﬂmer that

tke 1n£reases lﬁ.pr@du£%1Vlt1@s are exhausﬁed.by'a@prspriate

Wage - raﬁe 1mﬂrease, “the result mou1d be a mhange of the ¢ab0ur

11@u$ whlch Would cmeEEﬁaue ﬁhﬁ chaﬁges 1m.pr@@uct1V1tleso_ :

(1} Gf Hemp. 1o, 82, E.P G., by M, M Tbrahim,



. this Tactor when labter use was made of the-teehni
Vectore of final demand remained the same, ex@gpt_fop;sgmg;slight;-

wing for imports. The following table shows: the. original-es—

-39~

But this would meen variations in Seétoria] wagerates whilch hau
to be somehow taken into con81deratlon, and their effects on
equ¢11br1um ‘of the economic system.. In any ., case, there are grave
doubts as to the Workabllltj of the: base year teqhnlcal—comLfl—

clepts

4, Further COﬁSldﬁL&thﬂS I

In a laber occa51on,(|) the model con81dered here. was
corrected for some ol “the observations made. aboves. F;:gﬁwﬁhQ§@£;
Labour force wag allowed to increase- by 4,2719§taadndﬁzﬁgjgtﬁﬁ&,
a..lowing for the change.of_the,eructugé~o£gthﬁu1&b§p@;f0¥§@r
nenbioned in model I=A. This increase Waﬁrdistribﬂﬁ@d?bﬁﬁﬂgeﬁ
industry (062). end services. (0.5)7. Secondly, the. fact-th@t
tae new culbivated area is not equlvalent Yo. the. eX1sblng area.
was accounbted for by taking the rate. of- inerease  of- product1v1uy
11 ab¢1cu1uure a8 I.5% in place 0f 2% .. The capltalflabour ratics

L, were reduced by IOO in both sectors b & c. The: resulting
income/capital ratlosfbecame._ 0. 455, 04290y, and 0,238 11 the
three sectors respectlvely, and 00300, for-the whole economy .
The~ratio'of_global production tevvaluaa&@@Qd;ighaggiguiﬁuﬁe;W&SV1
raised to account for The increased reguirements. whem methods
of intensive cultivation are used, Bu$fnp;agcountwwaﬁnmadﬁﬁﬁqr,
cal=matris,

ircrease in household consumption. Bub the. estimates. were higher

" then previously calculated. This helped to.eliminate a lob of

the discrepancy, although there_sﬂill;remainﬁ;a-ggp@,aiteﬁyallaﬁ-

timates and the new. ones. (denoted by asterlsks). Whered

~for: final demana.



ST,

e

a 670 860 622 553 424 429 48 307
b Tash. 1729 667 74 1034 IOM9  8I7 - 988
¢ T258 1276 666 775 862 873 592 = 503

]Tot31§412f=;5§§;f3 1955'}752067 2320 2351 - TA457 1798

‘As before the flgures glveu.hﬁre far gnxmermedlate consumptlon

1ncludlng Jmportso

Thus, no chaﬂe 1n.methodology was 1ntroduced¢ - The
correctloﬁs are only mede for the calculatlons, Apart from
the corvectlons of the technlcal matrix which are 1nzroduced
—LOthlﬂg Was made to ensure the con515ueﬁcy of the demand and
'prodnﬁtlon cldesa' All preV1ous ccmments hold trie here alsoa'





