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1.

INTRCDUCTION,

Little could be described as sophisticated im the methodelogy
of projecting demand and production actually used in Atrican and Middle
Bastern Countries, The main difficulties are those typical in the develo-
ring countries at large, First and foremoat, there :s the lack of rtatis-
tical data needed to construct a time seriec of the variables to be incor-
porated in an appropriate mathematical model; and they are not only scarce
but also inaccurate. The immediate result of this is that planners bage
their vrojections om very simple models which aeglect the important charac-
teristics particular to specific countries, and theretore Jo mot reflect
any realities. Jecond, most of the economies im Africa and the Middle Eagt
are mixed economies in which the application of ecomometric models is not
a8 simple as it is in the market economies, the goveramants' measures
being motivated by comsideratioms which are net purely ecomomic and which

are ims maay instances uapredictable. Third, studies based en inter-coustry

analysis are of limited use whea applied to developiag countries as loag as

the economic structure of the countries is not takea as am additicual varia-

ble ia the model. Amother difficulty of comsiderabdle importamce is the lack

of qualified personnel engaged ia this field,

The present mote is more of a report than a paper om the actual
experience of certain Africam and Middle Eastern countries in projectimg

deman¢ and productiom of industrial goods., It comcentrates on the metiods




“RtL Leys wetualiy veen use: aad uLc oo ot owr w1 T Y e
b RO .aio daep @pprutiies ol e g ‘ celae Lhe
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accessible %o the author tor he countring o §r C0verel, Lhe pmuer
will depend Bainly on studiss usderiukes wy Moy . aPs kafilza-
ticne and by individuala, [t will e w Lo tam mvirtierce 5 Ugre-
castimg by fu.llowimg » threa .stags - rourlice: M projec-
tioms, tiem sectoral projectiovms an Dormogy poooes nE TR OLhe cope

modity isvel, Use of muthsamtical models i

«ill be sonsidered, in connsctiom with breir spplicelion R Alv.can
arh Maddle Yasterm covatries., DThe uze o} ARpuLoculpul nalyeas will
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amd practices of African couotries snd on @ TeDOT ¥ M s ab gn {he
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Latween the VaArious wuelhoge Yuani ik THBBE Studie s o1, o JEnEn i ed,
©r Lhe Red otudy om Nevtr Africa l

The ECA study omn North Africas incust 1w evw cELLuh deals
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gross domestic product, exrports, imports, Conrunption, grose fixed

carital formation, elc., by using a Bimple e.ten.ed vers ua ol tte
iarrod-Domar model, These projectiuns of macre iodicators will {.ex
be used in makimg forecasts on tre wecloraul level, apu e, e im turn

are tacen, together with the BalT0 projecticns, ac & nvas: s oR wnich

commod:ity projections are made.,

The macroecomomic develoment up te lusl was *s'imgted by
simple projectiom models ip which Changes ir the econnmic atructure
of the six coustries (durimyg the Per.od of rrojecticns’ were taken
iste comsideratioa by modifyiug the parunets: ., reflect .y the ecope-
®ic structure over time, The BaCro rro ~itismk were, howeva:, =x.de
ir three atages. In the firast, rrovi.:onal rough estimates for 197¢,

1975 and 1950 em groes doﬂ*§,

Product, ite imduostrial vrigis, cem-
Aumption and capital (o s ,om we aade., (his wae to lacilitate the

WOTK 51 L4 ged 67 experts iR their af

@

& studies. The:e e5' ,.tes
waTe taxes as a :tarting B-iR" 1M the second tg.gﬁ where the giaple
projectise models refarret tg above were applied ' . provii= a mure
detailed swrnlysiov for ‘he poseitbtle future development, 2 ~omnistent
set of rrojecl..w. icr ¥ross domestaic progduct, lsports, aaieg@r;!a ¥
demaad, savimgs and the vaiance ol paymerts wag Lhea Ctisiaed, iveg
these project.ons, Lthe ‘ut.re sectors’ deveiopaest B; u:.ed + omomic
58Cture wes oxamined im Lie jagt stepe, cover.ag agricuitire, . GRBtia-

ticn, esergy and services in order to delermine which ia’'e o Rrowt! al

Seaufacturiag would be CoBustisie with the uro e2'ead rate of growth

for Gik,




The models used for pro/ectioms varied betw-ea the countrieas.
A simple model for am open econemy was used for Morocco, Tumisia and
Egypt, which assumed that capital was the oaly scarce factor of pro-
ductiom. It consisted of & productiom fumction relating changes in
capital formatiom to changes im gross domastic product, Commodity
1mports were subdivided by end use into consumption goods, investment
goods and raw materials aad semi-fimished products, each depending on
appropriate variables., Imported sérvices, export of goods amd servi-
ces and gove:nmeant comsumptioa were all assumed to grow autonomousgly,
The rate wi prowth of gross domestic product is determimed in this
aedel by the r12itial level of capital formation, the capital-cutput
ratie, the level and rate of expansion of exports and on the margimal
import ratios, amd may therefore differ from a planned rate of growth,
Also, tne imnflow of foreign capital determined by the mocel might
exceed wnal 15 tu be expected, For these reasoas, two slightly dif=-
fereat versions of the model were formulated in order to allow for
the rate of -rowth for GDP or the inflow of foreign capital to be de-

termined in advance, The original model is given in appendix I.

For Algeria, am even aimpler vers.om of the Harrod-Domar
mode . was uvisd to allow for thne aonmvailabtility of historical data
after 19Y58. ror libya, the model distimguished between three sectorss
tne petroleum ector, 2l) nat.onal sectors together and all inter na-
tional industries. 1 ition u tha firot sector wae made to depend

o foreign demand, in tie se o an. SeeLor o on g reducticon g fhe Peiroleum

et ooy

voand 1o othe tnusd gact oo Proldetion wWan determ ced exogencusly,




A savings function, import functions amd other definitional equations

were also added,

For the Sudaam, the model distinguished between the traditio-
mal sector and the modern sectorp the first havirg a constant rate of
growth determined exogenously, while growth of the second dependg om
the investments made in it, A comsumption functioa, impert functions
and a relatioa expressisg government revenue @5 a function of nat.onal

imcome qre also included 1am the model,

The second stage dealt with sectoral projections to deteraine
the extent to which the maia sectors of productiom contribute to the
future development of gross domestic product, The development ¢ agri-
culture was estimated by experts, and the development of the comstruc-
tion sector was explained by the variatioms in the volume of future
investments, Energy and gservices were projected using the growth elag-~
ticity approach with respect to GDP. The growth of the services sector
was assumed to be preportional to the growth of GDP, whereas for energy,

elasticities based on Past observations, which were found to be above
ome, were used, The future developmeat of the nanufacturiag gector

was them takem as the difference between the projected value of Dp

and the sum of projected values of the other sectors,

Oa the basis of the pProvisioaal projectioms of Racreeconemic
iadicators, sector oxperts made prejections covering all the manufac-

turiag industry gubdivided accordiag to the old two-digit 15I1C clagsi-

ficatioa with the addition ot five @ining sectors., Feur items were




‘hncen tn naracterite geact.vu. teve opmentss Vaius aio~ ., export,
#yorl dhu Capila. lo me . oa. e kA report iustif.es naving taken
c2ua atemg 1w partaicular sm toc jcllowing way. Va..r adied measures
& cosiributiom nf esnh imiuutyy im GDV, arc for tree zanafacluring

¥ #20t¢re 1t toult be assumed that tue ratic of vaiue added to total

P ooduntion wouid be rather stacle 1n the ghort run so that rates of

Tiuwlid i percestages derived [or value added will provide good appro-

ximat e te tr crregronding growth rates for vwroduction, Exports

were hgea be. .+« af the tapnrtance neually attached to ita compoglL-
tiome “n @ cowmmet v Lusis, the gstructure of exports becomes more
diversitiea ap *he ccurase of development, and therefore a'tentiom is

Bilio givem Lo the pro sctey share of manufactured yoode in total

axp :ta sBd te Lhe vrojeateu sliare 1m ite composition,

Imvarts were iunciudel Lo study the import sudstitutlons made
%, Lhe experts lo. 'h~ vwaricus sectors. Am amalysis ni 'ne composi-~
coon of imports of masufactured puods was considered less useful thau
ia e cugs of expc-tw, Lecsucge cuch izports are usually less concem-
creima Am & Tew mel i 0Fs. New ficed capital formaticn was takem to de-
GosGlraie e exteni to which the crojected incresses in productios for

e rasufactoriey (cdusirien would reguire tha uge of wanital.

Loafri iist.or: vere tien made Detween macre aod s+cloral
vrojections and capert s Lrasact okn, and o wbl sere ihourhl wers ADPT O~
Priatls lorresticns Were o aryie e Muire and seztoral indicators
we o o Limp takes &y e Lsnalory v orapies La Preiect rg& on the £ OBEMO-
ot TYE Pertomleo s bie L Peias dieg ot Gmy mooh about this




stage ! work, dut it is Lhought that BLimL .. Ieglesa ip Touelg were

taken with regressors chosen from ths abave irdicatorg,

3+ The UNESOB 3tudy on ¢ auntries of ‘he Middie East

The study by the LUHESOB is comcermed .1th lomg-term develep-
ment perspeclives, is an attempt to outlime a dev» loprent strategy for
the Middle Eagt wiih a time horizon extendimyx tc tne year rO0C. The
study is based on the assumpliom that over a perind of twe or thnree
decadeg, some of the comfiicts betwyer oojectives tend to resolve
themselves, and that certain provlems connected with techsological

changes, demography, education, etc,, :an only be aiequately dealt

with over a lomg period of time,

The sountries cov,ored by this study are the Arab Loumntries
east of the Suez Canal, The methodology draws naimly om the work by
hemery » Taylor wnich consisted of eslimuting ragrecs.on equationn
deacribiug inter-couatry (cross-sect.ion) patteras of yrowth for ma jor
sectors end country groups; Lhem compuring post-war changes in each
Ereup oi coumtrieg with the iLater-couatry regressioms wnd with time-
series patterns irawm for some advanced coumtr.er, and fiaally amalyse
&ome 'welve gectors of the irdustry im order to provide a disaggreyated
view of proiuction patteras. Tne iependeat ‘ariutles ‘n the regress.on
equationy are the ghare of priaaty preduction, share o industry ancd
share of sarvices in the gross mational piodii i, The explanutory verige
bles are per capita gross nat.onal product, pepuiat.ea. share of Frose

fixed cavital foruation in GNP, share of primary exports im GNV and




share of manufactured exports im GNF. The sample takes by Chenery
and Tayier covers Y% countries rangimg from leas® to most developed,
and different forms of rela‘ionships wers tr.ei ... al! the saapls
ebservations and aleo o subxroups of ‘he wsemple with a view to 1g0-
late the effects of imcome level, size and patterms o! trade, The
distisction between large countries and amall countries gave an idea
oa the effect of size, and the distinction accordimg to the degree
of imdustrialization measured the effect of trade patterng and the

avallability of natural resources in small countries,

The pattera of structural change depictea in the study of
Chemery and Taylor and that developed in the study of Kuznets was
used in the UNESOB study with variables of income, populatiom and
exports of the cnuatries concerned in order to determime the mormal
structural change that could be expected ix asseciatioa with projected
changes ia the variables. This study aleo follows Chenery and Taylor's
sznertion that the projected imdustrial structure does mot move to
reach the mormal cross-country structure, but the majerity of ceuatries
tead to move parallel to that aormal structure, thus maimtaiaing a
degrse of allewance for the imdividual characteristics of the countries,

reflectiag differences in lemg-term comparative advantage,

The study set out growth targets which agsume that the regioa
concerned will temd ia the lomg rua towarde more iategration and less
inequality im the stages of developmeat, I' aluo assumes that a lomg-

term development strategy of the regiom shsuld be baged cn some geogra-

rhical and geclegical advamtages. Thig would im¢lude:?
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1) The developmeat of sea, air amd laad traneportation sérvices,
especially that the regioa is expected to iacrease tresendously
its exports of o0il aad Ronprimary goedg,

2) The development of fishing and marine reeource iadustries,

3) The development of industrial Complexes daeed on interdepeadence
with strategic sectors,

4) The development of agricultural petential,

5) The development of capital goode imdustries,

6) The develepment of science-baeed industries aad iaveataent ia

research and developmeat,

The study examinea the chaages connected with dridgiag the

development gap between the repioa and the developed market econoaies,
8 reflected aot only By the difference in fer capita grose mational
product but alge by agricultural and industrial Productivity, This
investigation was Recessary in order to determine the rgte of growth

ia GNP per capita which ehould be achieved 50 that the development

gap ie almost eliminated within & specified time horisorn, It wag
considered reasonable for countriee of the region ae a group to try

in the lomg rum to achieve a ryte of growth of GNP of 4 perceat, but
whether this should be feasible or not could not be judged since this
should depend to o large extent on the historical treads of the ecenomy,
informatios om which is very meagre in the region under study, It
could be said, however, that im Iraq, Lebanon, Syrie and Jordan, the
growth of GNP in the last few years was at a rate which was never below

5 pe: cent and Sometimes as high as § per cemt, but has been showimg
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Fhe study cone gied thas o rec . ~p was &' & LUrBiny LOB
50 the! 2881l Lis future newtiern: e Lis peo? perforzesce wais mot
posa. «ls anu thevei e regerted to Leamiin, ~if. tne jqus-iian o0 {ea-

iDL ity @Y iBdicetlAC ‘he varying .on%ilieas 4nder w1 aitesnative
Rroath largets are iecaible, The siody wen! 98 L0 @aRalyse savikls
rabior and canital-outou ratios .5 se ountrisg of the reyion and
came ¢ ' wilh & tetle givipg aver-avs acnkval rates ci vsrowth lor thece
countr.es bassd ob the sssumpt - on of 'he crtabi,ity a7 tone ipnvestment
rat1o8 which prevailed 1e the recent pest and #l°¢ &asumimg eilerBae

tive levels of lus spital-cutpul ratcos, and 1t was arpgueu 'hnat the

rates given weie ‘ne least atta.insije,

Three growth variasnts were -u: forward: *ra first iz for the
region to catch up with the L0A «within 100 years, the secornd 15 to
reach i1a tne year JUUQ tie piesent level of averaj~ .urosean pfer capita
+3bV, and the *hird is to rescii in ths year -Luu the presept Level in
the deveioped market econcmbes, Bssuminy bigh and low T.mity of the
capital-output rat os, {' was ‘ovunu that from tie standroist of invest-
asnt ratie the first variaet was in gemeral fea-iule for ail commtries
in the regiom, biut tne sec~ad and tuird vartants .=re on.ly feasible: fer

some coumtries, Tne first variaat also appeare ‘o e 'ne Mot fea~

aitle from the s tamdpoint of tne gavines ratie.
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& L ¢ norua. Paiieru, auld were tien corpared w.iy tie gc oal figures
“ppear av ia the matiornal accoumts of tne COuR’ri=< for (it bage
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For Iraq, Labanon, Jyria amd Jordas, the relative siares iIm
total msnufacturiag of vedustrial branches, dasagzomevated up to two
digits of 13iC, were also wiven .:th for Lase-verr 2 ual values and
for estimated values derived from Cruse=s '1ua e2quat.ong., “he Bty
of the industrial breakdowa would tisu raveal thoge - .. 5! the
narufacturisw indus’r.es which have larier values ..d rgge which
hevae amalier values t.an °i= correspoad.iss zstioated values. Being
*bove normal or velow norma. o,y Lien ®e aseribed tgo Comparative
advan.ages, and in certa.n cane; could we ascribed to over-jarfermence
Or under-jpe.  ormuLce. in the latter case, a correcliiem coulu se sought
By tryimg to get closer to the norm, whenever guch deviat. a .5 .demti-
fied, The projections are Liem baved em the ussurptiom trat !he devia-~
tions are due teo the indivisual characteristics of tne countr.eg com-
cerned, and will tnem make tle ecomomy move parailel tu (s n.ormal patiers,

caintaining a certain deyree o/ re.ative deviatios frem th= aormal,.

The projectione for !‘e nanufacturise industry diragzregated
ifito 12 subsectors were dome ugia. a procedure gimilar to thst used .a

‘fie sectoral projections, but were adjusted for comsisten.. « *h the




projected manufs:turing totals.

b, Planning in Tumisia

The projectiom studies undertakes in Tunisia deserve a special
exposition., Thegse were started by a globa) model prepared by Svennilsos,
and later continued by Yegameh who prepared & table on iater-imdustrial
relationships which was used for sectoral project.ons for 10 years.

The Svenailsca model had for objective to show the effects on the plan
of iavestmeats, saviage, balance of payments and >f a policy of unem-
pleyment absorptiom. Svemnilsom starts from the act.ve population as
givea by t'ie 1956 census. Findimg that the mumber of unensployed and

of persons without profitable occupations was very large, Le proposed
a developsent gtrategy based meinmly on the necessity of providing pro-
fitable joss for the tumisiar labour force. Consequently all the deve-
lopment strategy that he suggests 15 based on the necessity toc achieve

full-rmploysenat.

He first establishes a projectiom of the active population
for 10 years, sad startiag from this projection he builds his strategy:
= Agriculture is to absord the largest part of the increase in the
ladour ferce.
- lacrease of industrial jobs is to be comparastively woderate? due to
regquired expepditures,

He then studies t.e comsequences of such & strategy on production,

investmeat, saviure and esternal .id. ilis projectioms of rroductionm




- 13 -

were based on some assumptions cuoncerning the o

rowth of productivity

within the different sectora, and to estimate tha nece. s ary unet

investments, he relied on a capital coefficient (2.9) which was

slightly lower than that observed in developed countries,

Flanning was done in 2 phasess ia cne firgt ome basic data

needed for projections were elaborated; amd in the geconmd the projec-

tions themselves were done., These data helped to achieve the first

relatively detailed projectioas for the tumisiaa economy. lrejectionm

was dome for the peried 1960-1970, usimg data for 1957, and computa-

tions were also done for the year 1971, For these projections, a very

globsl medel was used, then a sectoral model which allowed the disag-

gregatior of results obtained from the first model,

The Global model: This model iavolved six aggregaing !

- Grosa domestic product (P)

Deficit in goods and services (D)

]

Household comsumption (C-)

Goverament coasusptioa (C.)

- New fixed capital formation (1,)

depreciation (a)

These variables were limked by 3 relatioms, of which eme is an equili-
dbrium relation, while the other two are technical relations,
Equilibrium relatioaships

PeD=Cyec, + I, + A (1)
Techmical relationshipss

The first is the productioa fuactiea includimg labour axd capital,
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with the assumptiom tiet there 1s mno possibility ol ubatitution

between them. Capiial was the omly restrictiom on productions

The production functionm uged im this model wase
P 3f)h + constant

where K is the available stock of capital.

The fumction means that GLF 1m & gil’en year is dependent liuearly omn
capital existing at the beginning of the year. The coefficient ((3)
ie & rate o' vlebal rentability of capital, 1t 218 supposed -c be
comutaat turovwh time, The other constant of the equation can be
elimipated oy the introductioam of quastities related to two different

yearss
Pt,um“Pt s(:) { Kt+ﬂ - Kt )

1f we cons.der two consecutive years {(t+1)X t, we havet
: v

R R S R CI

“he mecomd techarcal equatiom gives the relaticnship between deprecia-
tion amd ~he exisiiang productive e*uipmontt

A= 1K+ constant,
0

which gives

By - Ay =l (Kgyy - Kp) =11 (2)
) 3

4 Dbeiny a peraseicr cons¥ant through time, awnd € represents the ave-
3]

rage life < axis .mo ¢ iipment, N apd @ are them estimated statisti-

caliy and F, 0, was setermiced exorenously., The model woii?! theu
allow the cem tta . -a of “ie Lvvrstaent (80T a@d #T0Ns) LeCrERMTY for

me realivatiom of he o vy i wrowth im rsréductiom aud tre deficit of




transactdons ia goods and services with foreigm countries. Ihis was
dene with data for the base Year, accordiag to the follewing fersulast
4 - 4=
h) It = 8 It -‘-gl It
-i(Ptox-Pt)“-’-'-Pt
| J »

r ¢ anaual growth rate for P,

5) lg-k‘#n?lg-A.¢%('¢.’.)
6) Dy =, +Cy * 1, - R
Sectoersl Modelt These projections were deae for about 160 preducte

grouped imto 22 sectors. These sectors ares
l- Agriculture

2~ Extractive iadustries and Manufacturing iudustries
3- Food industries

4~ Beverages

5« Tobacco

6~ Textiles

7= Clothing

8- Woedea products aad furniture

9- kFaper amd paper products

10-Printing and Editiag

ll-Leather and ghoes

12«-Rubber products

13-Chemical products

lb-Petroleum and coal extracts

15-Non metallic mineral products
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16 -Metallurgical industries, machines, electric toola and transport
sateriai.

17- Different mamufactures

18. Comstructioas

19. Electricity, guz and water

20- Trade, banks and insurances

2l Trangportatioa and communicatiom

2= 3ervices.

Te pass from global projections to the stated sectoral projec-
tioas, the method is as fellows;
Firat stages Projection of the fimal comsumptiom of the 160 preducts
for each ef the consumers groupst Admimistratiom, European populatiom,
rural tusisiam populatios and otbher tunisiaam. For each of these groups,
the comsumptiem of any product i was obtaimed by the formules

c (1ep)® (1.u3r)‘

s * Cot
where Cpq = cemsuMption of product i for the year r (i,e, for the
final year of the projectiom,)
Coi ® comsumpties of product i in the wmse year €1957)
P = amnual growth rate of populatioa
~y = coefficieat of elasticity of comsumptiom of preduct i
related to total comsumption,
r = anaual growth rate of total consumptioa,
'ais formula was proven as follows?d

i Qac
by defimitiom? C; = Ej
r

&

where C;. cemsumptioa of i

C ¢ tetal comsumptioa.



b

For amsy year, coasumption of (i) is equal to that of the previous

Year multiplied by populatiom growth, amnd by growth due to iBncrease

in total consumptions

c.
Cy =c_, (1ep) ( 14 %;i ) = C°1 (Lep)(Loey 1)

and for = years ¢
Chi = Coj (l*p)l(lﬂir)n

Comstant elagticities were assumed for each of those sectors,

Secend Staget Evaluatiea of preductios, imports aad exports of all

fimal products., These pProjections were done by differest appreaches?

-~ Extrapolation of paast treads

- Determination of the techmical poasibilities of increasing productioas
by utiliziag unused capacity, and By increasing this capacity,

- Results of previous approach were then compared with the preojected
final comsumption., Whea productios objective was foumd to be higher
than this consumptioa, exportation epportunities were examimed.

Third Stages Exogenous projectiom of the preducts of the following

secterss Agriculture - extractive imdustries aad of 8Ome cervices

(educations, health, etc.,) Assessiocs of productios of the extractive

industries was started from kmowa natural resources and maim possible

utilization,

Fourth Stages Determination of what was called ‘auto comsumptionm' of

each sector, i,.e, consumptions by each sector eof its ows preducts, By

usismg the tramsformatioa ceefficieat in the dase year, it was possible
to determine this auto congumsption product by product for all secters,

Filth Stages Evaluat.on of the productios of completely endogenous
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sectors, .u.n as 'electr.city, saz nd water', <i: . acts, metallur-
gicali 1n'.utries, For each c! the proaucis of = » .m~ctors, interme-
diate consumptions of other sector, was estimatsi, 1..e 1:e,; 2ongti-
tute total prroiduction, The detercination ol the lutsr.ed =te Congumpe
tiom of vthese sectors plus thns . nal consumptlon 4 owed the determi-

nation of rroductiom and iamport: fi ure:s [or diiferent ,rnductc,

$1xth stagel This wock was concliuded by am estizatiom of nesded invest-

®onte, These were decomposed into 'Construction' and 'equipment!,

The method : ured to project ‘he tunisian economy by sectof had
the fellowing characteristics?
1~ It wac not accepted to use automatically the technical coefficients
of the imter-.adustry table of 1957, and was preferred to start froms
detailed vrnjections by product, within the frame of what is called
*imput-output’ balances.
2= la the case where a new uroduction is projected, technical coefficients
of some foreigm countries were usecd,
3- Ia the case of endogenous sectors, technical coefficients of the inter-

industry exchanges table of 1)9/ were used,

30 that the matrix of technicsl coefficients used for projectioa
loeks like the sum of three matri.cess
= A matrix related to the autoccnsumption of sectors, and of which the
terms were computed from transformation coefficients product by proe-

duct.,

- A matrix related to pmew productions, and of which ihe elements are

obtained from information concerning other countries,
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- The matrix of technical coefficients or tne ‘untslan 'loput-outout !

table for the sectors called endogernious,

Once the projection of the 1utermediate Sonsumptions was made,
it was possible to compute for 1971 the value added by ector as a dif-
ference between production and intermediate consumption, These projec-
tione had two types of imperfectiong
- Imperfections due to the character of the model] itgelf, which was

very detailed far goods and servicen operations, but rather incomplete
with regard to other operations.
- Imperfections due to missing statistics observations and to the lack

of concrete information regarding future pergpectives,

These imperfections have led to the more complete and more

global model given in appendix 2,

S5e¢ Other Projections by Input-Output Tables

Some effort has been made in some African countries towards
constructimg input-output tables. Despite the fact that there are
enormous difficultieg im the compilatien of data necessary for input-
output tables in developiag countries, some 20 African countries huve
embarked on thig task either by the plamning authorities or through
United Nations Organizations and foreign agencies. In most cases,
however, guch tables are not adequate enough to be usged for projection
mrvoses. In the firsgt place, the lack and inaccuracy of the data render
those tables unreliable, Second, the structure of the developing econo-

mies in general provides us with technical coefficients which are hardly




interdependent, the structural relatiouships among the productive
sectors in those countries being very weak. The tables prepared for
the Gold Coast and Tanganyika are examples of this. Third, the tech-
nical coefficients could be extremely unetaule due to changes in the
technology, the scalas of production and in relative prices. An input-
output table mormally takes years to compile, and by the time it is

ready for use it is already out of date,

Perhaps Egypt's experience in the constructiom and use of
imput-output tables was the most useful amomg the other African and
Middle Easterms coumtries. Despite the heavy reliance om imports at the
time of constructiag the table, it became apparent that considerable
interdependency existed amozg the various productive sectors. 1t was
alee realized by the planners that the technical coefficients produced
will not be very stable except im the short rua, and that in order to
use the iaput-output table im projecting the levels of productiom in a

future year it would be necessary to iatroduce the neceassary changes

on those coefficieats to take into account import substitutions and

changes in the scale ef productiom and im relative prices.

The Egyptigm table of 1954 (83X 83) and that of 1959 (3D X 33),
were used im ecomomic plamning and forecasting. Along with the calcu-
lation of foreign currency requirements, tegtiag the effect of am import
substitutiom policy, the choige of investments, etc., imput-cutput tables
were repeatedly and successfully used ir Egypt to calculate the reguire-
ments of investment programmes. [his involved the calculation of the

production required from each mec:or to meet the investment PrOgranmes,




In this section we present a quick suamary of two projectioas
02 the commedity level, The first is a study of *he development of the
engineering industries im North Africa unmdertaken by ECA, It used two
methods for projecting the demaad far engineerimg goodr., The firat
consisted of establishing a simple relationghip betwees (DP por capits
and totsl direct aasd i;dtroct iron and eteel consumption per capita.
The relation was linear ia the logarithms of the twe variakles The
secoad method comsisted of estimating the capital forutiol, final
consumption and intermediate Consumptiona cemposenta of prejected GDP,
and then establishing their engineering gooeds conteat. The estimate

of capital formatios in #sach seddor is obtained by applying suitable

incresental capital-output ratios C to the given rates of growth of the
various sectors according to the formuleg

P = gC
where p is the propertioan of GLP devoted to capital formsties and g the
rate of growth., The value figures were thea coaverted inte weights os

the basis of the @verage prices for the maia categories,

The other study is comcersed with estimating the iafluence of
increases in literasy ea the consumptiom of cultural paper. It wae uader-
taken by FAO a8 o part of a study oa Pulp asé paper develepment ia
Africa and the Nesr East, and it drew upoa amother study whioch was uader-
taken by the Imstitute for Intersational Ecemcai: Studieg Stockhela.

The methed of estimstiom ig given below?
lety = £ (x v 8 )

be the demand fuactioa glving per capita coaeumptioa of cultural peper,y,



ss dependent om per capita ingome X and leteracy of sdults, s, From

this we can write

log y = Ey.' log @ B’.‘ log s

whers B and E are the partial elasticities of y with respect te
Yo Yoz

W and & respectively., By a cross-sectional analysis of the world’s
comcusption of cultural paper, y is shown to be a loguormal fumctios

of ¥
y= FOO

1f literacy could also be thought of as beimg correlated with income,
then

y= t(¥ ,3(n))
and tnhe total elasticity of y with reaspect to¥ could tuen be writtem

Fton '% ""5' %'%{?f

- R’.' * (Sy.z )(t’lz")

If the rates of increase of y, ¥ and 3 duriag m years are
a, b and ¢ respectively, sad if we could assume conztant elasticities
during those Jeare, we then have

n log (lea) = n K log (1e4b) + 2 ki log(lee)
Yor Y.s

Thus 1f we know the rate of growth of income amd the rate
of growth of literacy and the Swe partial elasticities, the rate of

growth of coasumptioa would be immediat~ly obtained,

E

s - ——

la the zrevions sectione =»» 'regented an ocutiime cf some eof

the s-tual ~yre-lences of rro #c*.-n, in ,~le-tsd A'rizan and Middle
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Eastera countries, which were considered by the author to pe af the
importast stuvdies umdertakes in the f.eld of trojections, Anotier
impertast stuuy which was not reported here 15 now ceing undertaken
by the ladustrial Develepment Center for Arab Statec im colluboration
with UNILO, which ruas more or less om the lines of the study by ECR
oa North African Industrial Harmomi:atiom, but makes y e of cress-
section imter-coumtry elasticities both at the gectoral level and on tue
commedity level, whenever time-series data is lacking, cemmodity ba-
lances sre, however, compiled for eeme coumtries and seme industrial
commodities over a period of 10 to 12 years and prejlections based ea
such series are confrornted with these derived from the cross-a=ctioa

anslyais,

Projections based on input-output analysis could met be cop-
sidered of much value in the countries vf this regaon, The case of
Egypt stands outy ita experience in this respect was very useful apd
VOry eacouraging, dut its iaput-eutput table does met Rave, at the
moment, mere thaam & historical value. It certainly sieuld be revismed
drastically, snd more ettentiom sheuld be paid to the rrojecticne of

the future values of the techmice” coefficients,

Much of the other projections made all over the Africam asd
Middle Easter: coumtries are rather naive, and are sispls extrapols-
tioms of past trends. Tre ECA Pape. rrecented 1k sect . ocm 2 ig uadcurtely
one ol the oeut pimces of Lro ectica work done ia t 5 regiom, £t its
vsliance on S ob.~,vat, g LAY LT U4 ReITO Crole L uns rac. sm e

o

50me extent 'he [scree of relisbilitvy R e figare g o ad,
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However, it was the best that could have been obtained under the
circumstan:es, The projections made by the UNESOB are, in the
opinion of the author, rather darimg. The long-term coverage aand
the sssumptions of the variants of growth givea ia that study dees
aot allow us te think of the projections givem there but as being

&

enly teatative,



Appeadix 1,

Projection Model for Merocce, Tunisia and Egypt,

( taken from the study by the Ecomomic Commission for Africa oa North

Africam Industrial Harmenizatioa).

Variables.

gross domestic product
total consumptioa
private consumptioa
governmeat consumption
gross capital formatioa
exports of goods and services
exports of goed/service b
imports of goods and services
imports of coasumption goods
imports of capital goods
imports of raw naterials amd semi-fimished nroducts
imports of services
gross savings
Ret factor income plus set current transfers
deficit on curreat accouat
(Barred variables indicate absolute levels. Variables without a bar

are changes over time with respect to the level of a variable in year t)

‘arasetersg

¥ § asarginal capital-income ratio

Moy marginal import ratio

¢
M ¢ marginal import ratio for comsumption goods




wls
Wt
Wt e
c 8
L
P
s ¢
g

marginal import ratic for

marginal import rati: for

cumulative
cumulative
cumulative
cumulative
transfers,

cumuliative

growth rata
growth rate
growth rate

growth rate

growth rate

marginal savings ratio

. The Medel ¢

(1) X r, -

wh

(2) 1

() 1
(b) 8
(s) M®
(6) u!
(7) u®
(8) W
(9) m
(10)8
(11)1
(12)p
(13)Y

*re

L]

E
=8 0D

M

c

(14)c® = = C8

(1s)c? = C - CE

(fromsE® « $ ¢

-‘-,R

+1 +E M

of

of

b
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capital goods

raw nateriale

imported services
exports
export of goed/service h

new factor income plus net current

government consumption

+ 1001

t = 0, seey b

)
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Appendix .,

Tunisia's Complete Medel,

Thie medel comsisted of the fellewing sixteen Uhknewns!
= Sales
s Deficit
= Purchases
= Private comsumption
= (Goverameat consumptioa
= Revemue paid by eamterprises te Bouseholds
= Wages
= Curreat traansfers
= Taxes paid by enterprises
Taxes paid by individualg
= Gross saviags by enterprises
= Cross saviags ¥y individuals

s (ross saviags by govermmeat

s Inflow of foreigm capital
s Capital formationm

= Iacrease of stocks,

E £ 0 o = -
o Y F o™ ” M w? o GF o oF o o )
]

These sixteen umknowns sre liaked by twelve equatiocas forming
the structure ef the model, These equatioms iaclude 5 equilidbriua re-
lations, 2 technico-econemic relations, and 5 bdehavioural sad struc-

tural relations,

Equilibrium relatioss}
v = A« LR T, * Q)
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‘a"-t'.g'.ol-l. :CpoTp+Ep (2)
'1'. + TP = C. + N. + El ")
» = H + Hy (4)
= 5
l.‘l’¢l.¢llx I*As (5)
- zggggipo-econonig_gela:ious!
°
<A A
vV ° e (6)
A A
LR X1 (7
vV ye®
~ Behavioural Relationgs
"} T E
0.9 0,20 0,06
c T E
L. P . _2 (101 131)
0.86 0,01 0.13
c W
0,15 0,85

Te these 12 relations are added the predetermined ahjoctivec.
which are?

and was asgumed to be Preportional to gpp
S N [ 7, . T’J (13)

= Private Consuaptioa Cp' for which the Erowth rate &ccepted betweey
1957 aad 1970 §g 4% @

C = 1,67 c"’

CP. being consuaption in 1957, and CP being cossumption ip 1970

end the numerical fget. - 1,67 Fepresenting the LY erowtn rate per year,
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= Government expenditurea Cy * W.r for whick also & 4 anguay growth
rate wag assumed}
C + w

A . = 1,67 ( G.é + U.O )
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