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A, EBACKGRCURD
1. Macro-economic modelling of African econamies

1. In 1973-198Q, the ECA secretariat devoted oonsiderable effort to building
macro-models of the African economies for the purpose of forecasting their future
growth under different sets of assunmptions. During the construction of these models
attention was drawn to the various limitations to which their desicn was subject. It
may be useful to recapitulate sore of these limitations briefly here.

2. It was noted in the documents presented tc the first session of the Joint

Conference that econametric model building even of the simplest type is in its infancy

in Africa 1/. While such model-building excercises have been welcomed as pioneering efforts,
it has been realized that several very grave limitations exist in both the formulation

and the quantification of the models. Yet whatever their deficiencies, they are

the only available means of arriving at a systematic and consistent understanding of the
economic process, its past performance and its future growth path.

3. It was emphasized that these models are subject to a oreat deal of error owing

to the paucity of data and variocus unprecedented changes in same of the variables and
their interrelationships, which may not be cbvious at the time of formulation of the
model. * A pragmatic and critical approach is thus needed in appraising these models and
their performance. The limitations lie both in the econamic content of the mathematical
relation involved and also in the paucity, unreliability and inadequacy of the
statistical data base used in estimating the structural and behavioural parameters.

4. Tt was further noted that building a set of mathematical relationships with
coefficients derived from time series micht lead to a certain type of mechanistic
concert of growth in which certain sets of selected variakles are accepted as key
indicators of orowth and development. It should be kept in mind that some of these
concepts are still held in doubt even in developed economies. The theory of investment
in under—-developed econcmies, for example, does not take into account the- absence

of competent entrepreneurs.. Fimilarly, the role of individual investors in such . -
countries may be quite different fram that presented in conventional Western theory.

5.  Ancther problem concerns the stability of the ecuations of the models. For -
example, the patterns of consumption and the imports, particularly in developing
countries, may change with increased industrialization. %he same problem arises with
potential resources. In many cases the discovery of natural resources has brought
drastic change to the economy of a given country or region. The discovery of =
petroleum in the Middle East completely changed the tempo of development there

and it is now faster than could have been envisaged in the model. The African
continent still remains very much unexplored, and therefore discovery of resources may
campletely upset any path projected by a model.

1/ See, for example, "Perspectives of the African region in the 1980s and policy:
implications® (E/(N.14/737); "Projections results for some individual African countries™
(E/QN.14/737/Add.1) ; “"Comparative analysis of the projections made for developing
Mfrican countries by various United Nations bodies"” (F/Cr.14/739 - FQuart+itative
analysis of the problems and perspectivee©f the African IDCs and =
“Perspectives of the African least developed countries in the framework of the
Third United Hations Development Decade” (E/Ct3.14/748). :
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6. Finally, there remain political limitations on the stability of the economic

and behavioural relationships contained in the model, especially in developing
countries. Because the present economic order is based on the domination of developing
countries, through transnaticnal corporations, the monetary system, technolooy, etc. a
partial or total change in the economic ordér may give rise to a new socio-econamic
structure which could not be assumed as one of. the available options in the :
vrojection exercise, and which would of course upset rost of the parameters and
relationships in the model. = The large increase in petroleum prices and its impact
on the economies of oil-exporting countries is a vivid example. In other words, in
making projections it is difficult to make exhaustive provisions for such types of
strategic structural parameters, which in fact, are the most challenging in most of
“developing Africa. . ‘ - o ' e

73 Another category of limitations rclates to the-statistical frgmework. Firstly,
the adequacy of statistical data is often a major problem as far as Qeveloping
countries are concerned. There exists a gap between observable problems -relating

to the dynamics of socio—economic change and the conventional methods of cuantification..
Thus the choice of statistics is predetermined in the measurement of socio—economic
phenomena in the developing countries, since it is based on preconceived notions
about bagic social and economic relationships concerning development, It is not an
easy task.to adspt existing quantification methods to the econamies of developing
countries so as 'to take account of their hetercgeneous structures. ‘The need for -
standardization often distorts much of the statistics collected and militates against

8. Furthermore, cver financial and human respurces are cften inadecuate for the

collection of extensive statistics, and there is often scepticism dbout building

up any organization for that purpose. Failure in the implementation of many

development plans 'in African countries stems in part from the weakness or non-existence

of statistical foundations. R o M \

§. Pearing in mind all these limitations, the ECA secretariat considers the .

model~building exercise as useful and full of future.pranise for the following reasons:
(a) Fvery African Coverrment frequently needs to project the future course of

its economy in order to formulate its foreign and domestic policy measures like

taxation, customs duties, wage rates, etcs Individual countries have to estimate

their future revenue and expenditure and decide on the monetary measures they will
be recquired to take. All these activities are essential vearly functions for most
Governrents and rublic bodies. The exercise carried out Ly the ECA secretariat
should help to identify what can be included in their policy packages. :

“(b)  The results produced by rodels provide useful guidelines in identifying
wottle—nacks, imbalances and steps required to bring about structural changes. -

(c) when actual develorment objectives are defined, the use of a model hélps
in improving the statistical framework of the policy.

(d) simulations carried out through the rmodel illustrate many possible
alternatives as well as feasibility and implications of various structural changes.

2. Quantitative analysis of the econamic structure in African countries .

10. In African states model-building is carried out generally to heip shape . = -
government policy on industrialization, raising of - the standard: of living, maintenance

of stability in prices, management of the demand for and. surply-of foreign goods and
the direction in which the authorities want to cuide the: growth process as well as
ceneral objectives such as sclf-reliance and regional co-operation, as outlined
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in the Lacos Plan of Action. 'The rossibility of intexvention in the economy is

to a great extent determined by the structure of the econamy and the role of the
State in this economy. In additicn, the interactions between the different sectors
of the economy also depend to a large extent on the structure of the econary. To
take an example, 90 per cent of the working people in the private subsistence sector
will have very little sectoral interaction, and therefore the main objective of
modelling such economies for policy purposes will be to forecast the behaviour of

the subsistence sector in a given set of circumstances. The rore speciaclized and
diversified an ecoromy is, the more arenable it is to modelling, as the data necessary
to build the model apply larcely to the monetized sectors.

11. Thus, in the 3analysis of African economies three broad types of ecconomic
sturctures may be distinguished. The first 1is the esconany in its most primitive

form, with subsistence production deminating and a monetized market econcmy operating
only on the fringe of the econamic process. The second type is the more usual one, with
2 substantial subsistence sector existing side by side with a fairly strong monetized
sector. The third type is the most modern:  there is a fairly large subsistence

sector,; but the ronetized sector is dominant in its influence. - -

12. In devising sectoral mxdels for the first type of economy special erphasis

mist be given to the subsistence sector and its interaction with the non-suksistence
sector. For practical policy purposes such econamies deserve separate treatment. For
the other two, we shall for the time being specify only so much detail es will ‘
imvolve the subsistence sector in a minor role. S

13. - When reviewing experie.nCe in the kuilding of macro-economic models one comes
naturally to. the question of how far multisectoral models are a necessary follow=up
to macro-model-building. ' -

14, 7wo path-breaking approaches in ecenomics were developed between the two

world wars. - The first was the Keynesian approach of visuzlizing a national econory
through a system of national accounts and formalizing the economic mechanism on the
pasis of the interaction of highly aggregated economic activities broadly defined in
the framework: of the npaticnal accountz. The arrroach thus immediately forced one

to congider the problams of consistency and interaction between diverse economic
activities like production, consumpticn, saving and investment, and to link those
activities with official policies. Dut the Keynesian approach amitted the guestion

of production structure altogether. It only considered households, final consumers
ard suppliers of labour, and private enterprises which took up the fumction of procucticn,
enmployment and investment. The developed econamies which Keyvnes had as a reference
point consisted of a well-defined production structure where in normal cases most
production decisions werc taken by private entrepreneurs motivated by profit, so

that productive efforts were guided by profit motive as the sole concern. Production
structure was thus considered irrelevant in the macro-analysis in detail for government
policy formulaticn. : : :

15. ieontief, however, emphatically brought into the picture the other side of tle
economic machinery: the structure of production. Teontief showed that an econamic
system has a well-defined production structure, and that ecuilibrium or disecuilibrium
often arises because the interacticn of the production structure within itself and wita
the final demand structure is ignored. : '

16. The two aspects together help to provide a camrehensive picture of the sectoral

ramification of the problems of development in an under-developed economy. To a
policy-formilating body especially in a country seeking to change the economic
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structure, the structure of production in detail is as much a necessary adjunct
to the study as final demand. Even details of the structural aspects of final demand
a.re of -great importance in policy formulation. It is not enough to assume that GNP growth

a certain rato. It is atsonacessaryto know the structure of the GNP and how it is movine .

1y for countrie
O C*I eyt fn 189 J&tﬁ where some diversification of cconomic activity is a sine qua non

17. I.oq:.cally, theréfore, the rore agmregated macro-model exercise leads to

the rore elaborate approach of multisector economic rodels. The purpese of the

present study is tc cutline scre of the possible approaches to multisectoral '

analysis and to illustrate them by results of specific country studies presented _ .
in annex II.

3. GObjectives of sectoral analysis in the African context

18. The main objective is to complement the macro-economic models by means of

detailed forecasts of production, final demand camponents, factor inmuts (i.e. employment,
productivity, capital, etc.) and foreion trade in goods amd services. It was felt that
the results would help in throwing llCTht on some sectoral options. In other words,

once the okbjectives of a development plan are sct and the global macro-economic framework
defined in terms of quantitative targets, multisectoral ar1aly51== helps in (a) dis-
aggregating these targets, thus pointing out the various options with respect to factor
inputs, production and investment, and (b) ensuring over-all consistency with the .
framevork already defined in the macro-econamic model.

19. It should be noted, however, that not all the analytical tools presented in this
study are designed to meet all the recuirements necessary for in-depth sectoral
analysiso Most of the models presented do not address emplovment issues as well as
prices in great depth, Anl same of them arz not disaggregated encugh to single

out all important activities cr sectors. As is evplained below, these limitations
oftcn stem from the iack or unreliablility of data.

20. The analytical tools presented in this study should therofore be seen rainly as
instruments which may be used in the planninc process. They can in no way be taken
as substitutes for plan formulation itself, since as is well known the process

of plan forrmlation should start with identification of the basic factors of the -
“system” to be described and planned (i.e the national econamy). Such factors include
human resources; natural resources, managment and technical skills, etc. Such :
a "system analysis® is aimed at bringing to light instrumental variables which :
might be important for the action to ke undertaken in the framework of development
cbijectives and strategies laid dowm Ly pOllC'y mekers, It -is at this stage that
analytical tools such as those presented in the study should help in formalizing the
links between various econamic sectors. '

2l. In the applicatiocns presented in section B and in amnex 11, an attempt is made

to use the sectoral mdxdels in meking a detailed assessment of the implications of

some global targets and policies indicated in the develogrent plans of the countries
concerned. In viaw of some of the results presented, it is hoped that such

analytical methods could ke used in the process of plan preparation in African countries.

22. In considering multisector projection models, several versions of the same case
can be described, and different types of these models are applicable to different
types of econcmies. Cenerally, however, we can classify the mul tisector models
along the following lines:
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(7) fhort-term tyres of prodection model

23 fThese tyees of model  fxv, in an inpub-cutrut format. +o carry the financizal
flows as far as possmlc, £> as to make forecasts erbracing not only the real inter-
irdustrial sectors but also +he fmanc:.al 5ide and the government side., ©OF nacessity
these madals cover a coawhnt shorter range, and their prire clriective and
application is forecasting for tho shoro-to-mediun tormm.  “his type of short-+torm
forrfa sting tool will ke fake ue i the studics to bo o-rried out by

tha FCA secretariat in'l%.z/?.-"i,

() Dedium/lonc-term types of roiection model

. Thore arc vericus types of mocel in this categery:

() The smplect type of accounting medels do not assume claborate
relationships betwesn the variables but try to sct up epproximate magnitudes aﬂﬂ '
obtam A consistent set O'F cCC":"}. acccunts based on a set of assumptions.

{b) . The second qgro un of rmﬂels relate to a mora cors~ley econory, hut assume fairly
sirrle relatlonshlps mctwccn the varizbles and try to obtain cver-all consis tencv '
undizx & more rigeurcus condition than mere cuesses adtusted kv trial and crror. . 0F
necessity such models depend 2 creat deal on historical series »f national agaretates,
and also on economic theories rcwarr’mn reiaticnshins  between different sconcric and
. othar variables., - . : SRR o

(¢} Thirdly, there is a set of macro-rodels based eo zsentially on the onen
input-cutput model eprroach using the irput-outrut methodclony alonc- with econcr‘e tric
macro-model. rethods o - establish final demand.

(d) The fourth set cres a step further and trics o use the input-ogtnut
model rore cozq:lebalj ny conf"ldermﬂ the elmts oF fl“lal demand in many classes zs
part of the inter-industrial sct-im. This gives 2 picturc  however spproximate,
of the income distribution, and of the rel atlonahr ;::ctveun p'f'oductmn structure,
censumption structure and erployment structure.

{¢) Purther develorment alone the same lines brincs s to the AGynamic J_mf‘Lh_“

outmut models and othor: dynamic muitiscctor models of CJ‘FF rent Jdegreas of SQ’;%"llst..caLl T

thich further llt'ﬂlt onenmni&mms by introducire the arital matrix.

7E. Fection B of this ramv descrikes a variety of rodnla for m f‘luIT‘/lO"‘KT‘*t;rl’f‘
rrojections alona with indications of their poessitle apnlication te African econcmics.

E, "‘F}? SEC"“'OPM. MODELE I\““D i:":'[F AT‘?'_ICI\”I@T
. 1. A simple "closad” Felchzmn—-}bbalanebls growth model r

(@) Specifi ication

8. Orlqlnally this t"ne of creerth model assumed that in any economy there 1s
an initial value added and an initial investrent which aencrated that value added - tha'-‘:.

is , an initia®Pratic DI FoTal investment to value acded.  iIn its oriainal form,
T ————

2/ This rodel, originally developed bv Feldman, was lator applied to the Indian
econary by Mabalc:nobl.), Vhat the latter Qid was to divide the basic breoardown into
investment goods and consurption goods and then dgovelop a four-sector linear system
for these sectors.
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the model assumed that there are two nrodvcine sectors in the econory. one mroducing
canital goods and the other consurey crods. and that iritial total investment is
allocated between these Swo sectors, It furthor asmmod an indtial output-capital
ratio for each of the two sectors. Thon, from € :.n:_.lal agsuntions, the growth
of value edded (GOT) for the n:.—x:L reri:'? will denenl on the initial investrant, _
the fixed cutput-capital V:tif s for the tve coctors and thedr investment allocaticon.
The consurrticn goods and investmunt goods 2r2 clven fran the surrly sice. Xf

the goode surmiied bv the differont conmrmtics scotors o not match demand at a given
nrice, adjustent ie made either throudh & charrie in the trice or twouch an
adjustment in the =1locatior. :

27. This two-secter model was broadencd to covar soveral investment goode sectors and
several consumypticn goods sectors by assurming that tho sum of the ratics of allocaticn

te the investrent gocls sector xd the conswrmtion ~ords sectoy is ecual to one. The
related f)utﬂut-capital ratios in cach scotor were fixed., Fence, the output c,.S value acm,c
in cach capitsl coods sector and consumption qoods sector  are estirated and

rrojected on the hasis of a rriven sllocation of investment and a given set nf outpat-
comital ratics. This is A complotely self-sustainzd grovib *ncrl Fich does not take
into a2ccount the foreiom aid sector. '

22, "he rodel starts with initial values for a aiven base-vear and the value aufied
fieres for suksequent wears are dorived or calculate? aftor allowsnce has been made for
investrent and its allocation by sootor. Thus. in the present 'Ffu:rril.:_:,r-!tm“F there is

no estimation of hictorical parameters. The projection of the ovar-all eccnamy

is bascd on the initial values of ocutrut end incremental capital-cutput ratics (ICCRs)
for the bace—year ‘and not on the historical sstimated parameters, assuming that the
ICOPs remain constant over the rediusterm period of projactions (£ive years) .

(t) 2polication

2%, The "closed”™ crowth model has kozn arolisd usine Fthiondan data for investment
and income in 1979 as the initial y-;.'ar zrnd 2 provisicnal allocation of investment,
since the Fthiorian econcmy is mdelled on 2 centralized socizlist mlanning
systan. In this system, iz “mntm:;rt is not allecehed betwean sectors through the
market mechanism but throuch a central ﬁccm:\.c‘r‘. sc that exransion of consurption
aondés or investrent coods derives from the sunply side. '

30. The Fthicwian economy was disagoregated into five wain sectors:  three glcbal
investment qoods sectors, namely mining, transport, commmications and power. and,
thirdly, export-oriented agriculturz, retal, tools, coment and education: and two
clobal consumtion goods sectors: wenmfactured consumntion goeds, and other consumpticon
goods sectors and residuzls. This level of disacerico=tion vas constrained by the
availability of data on sectoral investment and b»ctora.; TCCRs. ‘

31. The Ethiopian economy axperionce? many nroblems and constraints during the 1970s.
First of z2l11. a severc droucht during 1870-1%74 derressed economic activities in the
courtry in several ragpects. fecondlv, a revoluticnary transformotion of its
socio-econamic structures fundamentally chanced its major institutions. 3/ With

such orofound changes. pazt tronds canno- e used as cood quidelines for projecting

the future. That is wb'/ triel run of this cm;th model vas apnlied to the Ethiopian
aconory because among other reasons, 1t does not take into accrunt or necessitate past
parareters for the orojection of the future trend of the econcnv.. .. Pather, an inter-
industry coefficient matrix is used to derive future velues from an initial set of valwes.

+

37 E/CN,14/748, sect. VIL.9.
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(c) Data requirements

32, Data pertaining to the model,; at this stage, are very simple and can be
found in the national accounts statistics. In the Ethiopien example the fiqures
for all the sectors for the initial base-year 1678 were provided by the Central
Planning Services of Ethiopia. It is to be noted that the third sector is a
mixed sector . in the sense that some of the goods it produces are oxported and the
returns used to build up investment. The ghare flowing back in investment was
initially derived fram trade statistics.

33. The only difficulty arose in cbtaining data for sectoral initial capital stock
ard sectoral ICORs, and the non-availability of an input-cutput takle for Ethiopia.
To remedv this difficulty, sectoral ICORs for the United Fepublic of Tanzania, a
‘neighbourine country with similarities in the type of development, were used; their
values are given in amnex IT,trki~ 2.1, T Dhiopls fq.nterulnduatry coefficients vere
similarly derived fram the Tanzanian J.nput—out;ut takle.

(d) Results and policx implications

34, Using the ceneral:.zeo growth model with the IOOR values for the United Republic

of Tanzania for the five main sectors and the initial given output-capital ratics,

the growth path of investment is derived using the periodic allocation for each year.
The results of this calculation are given in amnex II,; tsbl: 2.2, Annex II, table 3 gives
the derivation of the corresponding value added. It was then aztumed that the ratios of
value added tc intermediete flows in the Tanzanaian input-cutnput table aggregated to

the five sectors as in the Ethiopian casc were the same as in the Fthiopian experiment.
Us:mq the above ratios with the Ethiopian value added for cach sector as derived

in table 3 produces a matrix for the capital and consurption goods coefficients for

the first projection period (1979 - see table 5) and for the last one, 1984 (see

table €).

35.  hotable use of this muitisector growth model has bheen made in analysis of the

capital resource requirements of industriagl mobilization and econaric develorment.

vhile this model looks very smple its advocates point to its usefulness -

in_ awvoiding bottle-necks by ensuring that the levels of outtit of industries

(sectors) are consistent with one another and with the available resources. This method,

which has been successfully used in the Indian economy, could also be vsefully applied to

other developing countries, part:i.cularly those which have no mterﬂmdustxy statistics

(input-output tables) and whose cconcmies have been faced by major structural changes

or transforrmations in the past. It allows such countries is construct more suitakle

input-output tables as a basis for csnalysis and projections of econcmic development.

It should, however, be emphasized that, especially in view of the fact that the

investment component of the model incorporates the m‘c&.matmml upply of

investment grods, the closed nature of the rodel irpliss falrly stronc assunpt:.on

about African economies which aré not yet self-mlfﬁclcnt ingrritii aoods production. ' But

this part of the rodsl may ea51 o i

irport e T 1y be expanded by including in mvestmnt both national and
2. 'I‘he disagcregated macro-econamic model with variakble relatlonsh_lps

(a) Specification and methodology

36, The specificaticn of a disaggregated macro-economic modal depends on its

purpose and c>b3ect1vea—3° In cther words, the subdivirion of agoregates or sectors

must be effacted in crder to account for the main activities in each sector, or at least
the most important ones (e.q agriculture, industry, extermal trade, etc.). However,
there should not be to many such sectors, as this increases the difficulties related
to the problem of estimaticn of the parameters of the model.
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37. The methodology to ke applied follows the same pattern as for MacYo=-2conomic
models. Most of the equations of a disanaregated macro-econamic model are obtained
through the use of regression teckniques. It should be noted; however, that :
increasing the muber of eguations on both supply and demand sides may increase the
possibility of serial correlaticn and its associated bias. It becomes difficult

to determine stable regression coefficients, and thiz will ruduce the suitakility of the
model as an instrument for policy analysis. Horeover, the existence of a large number
of subsectors or activities increases the Aifficulties with respect to the deflation
index that hos to be constructed in order to establish the series at constant prices.

3p. BPecause of the difficulties involved in relating all endogencus variables ina -
disaggregated macro-model to other veriabies (endogencous and/or exogenous) through
stochastic equations, the decision is often taken to build into the model policy equations
pased on the objectives and policies laid down in the develomment plan of the country
concerned. The larger the number of such nolicy equations in a model, the more e
suitable it is for simulating altermative policy scenarios for the formulsticn

of the sectoral targets of a development plan. In other words, a disagoregated
macro-todel should centain (a) stochastic equations reflecting vhat is mere or

less the historically determined structure ‘of the econcmy in the shorefiedium run and
(b) policy equations representing the desired or targeted policies, and the desired
relationships between them. h ' ‘

{t} Application

39, The disagoregated macro-model approach was applied to the eccnony of Benin,

a country, where intersactoral linkages are not traced through an input--output
framework. Hence, the only possible way to analyse the behaviour of the main
sectors was to disaggregate the mecro-model constructed fox Penin in 1979-19%0 in
accordance with the relative importance of variocus sectors. B

40. ©On the supply side, the disaggregaticn was focused on the rural and menufacturing
sectors. Since in recent years the rural sector has accounied for about 43 per cent of
gross domestic product, it was divided into three subsectors, namely food crops.
industrial crops and other creps (i.c. livestock, forestry, f£ishing, ctc.). Rs. table
1.1 in annex I shows, while gross output in the food crops subseéctor is cbtained

by means of a regression equation, oross output for industri il crops as well as values
added in all subscctors are cbtaiued using empicical puniiotans Comivet 2ither fram
historical and present patterns or from intended poclicies. '

al. Although the chare of the menufacturing sectcr in totcl GF is welatively spall
(about 8 per cent) it was felt that, because of the role of inwstrialization in the
structural tranzfomation of any cconcry. and the objectives laid dowa by Benin's
policy makers, an attempt should ke madc: to isolate those activities which play a very
important role in the sector. T« marufacturing sector was therefore divided into =~
two groups, textile, heverage ané vegetable oil industries. sud other industries.

The first group was related to acourulated investment in the industries concerned,
while the second group is assumed to represent a cert-in share of total sectoral value
added. However, in projecting the model te 1985, scoount was taken of the likely
increase in that share due to the camplecion of the two cement and sugar industry
proiects.

42. The remaining campcnents of GDP by industrial crigin fi.e. construction,
" transport and communications, coamerce and other services ard mukblic administration
etc.) ‘were not disaggregated hecause of the scarcity of data. _



ST/ECA/PSD.2/10
Pacre 9

43. On the expenditure side, the disaggregation relates to the external trade )
sector as well as to investment. Separate equations were estimated for imports of
consurer, goods and imports of capital goods, and total imports of goods weré derived
from those two components. Similarly, total exports of nmoods were related to exports
of industrial crops, which were assigned a planned annual crowth rate. Bowever, it

was found that; because of substantial re-exporting activities in Benin, total exports
of goeds and services were closely related to recorded imports of goods. Total .
investment was taken as a policy variable and a proportion (changing overtime)

vas assumed to be investment in textile, beverage and vegetable cil industries.

#4. Rnnex I contains a table giving the functions used for cach sector in its ,

proper cell from the supply and demand sides.” It can casily be seen that enormous

gaps in the data must be filled before a compact. picture of the national economy in many
sectors can be estimated in a consistent way. - : '

(¢) Data requiraments

45. Since the disaggregated macro-model approach is the sirplest of the multisector
macro-models, its data reguirements are relatively easy to satisfy as national

accounts data are often available. However, there remaine the problem of - disaggregeting
certain elements of final demand such as investment, consumption and exports. In. .

the case of Benin, investment figures were found only for some activities in the
industrial sector, namely textiles, beverages and vogetable oils, Investment figures

in activities such as construction; transport and communications, sugar and coment

would have contributed to hetter understanding of the pattern of growth in those

scctors.  fimilarly, disagoregation of consumption intc variocus kinds of coods would
have helped in analysing the consumption pattermn.

46. Owverall, the data on the economy of Benin are rather scanty, and this has
prevented a detailed breakdown. Moreover,.the national accounts data were obtained
rainly through estimates, meking it difficult to obtain stable and reliable reqression
coefficients. More specifically, data on food crops wore derived using estimates

of cultivated land. Similarly, because of the large volume of unrecorded exports
(including cereals, imported and locally produced manufactured goods, etc.), data on
total exports of gcods and services were also only cstimates. However, the most
important aspect as far as data were cancerned was the difficulty in computing

price indices in order to construct apprepriate sectoral deflators as well as

unit values of imports and exports.

(@) Use of the disagoregated macro-model in planning and policy analysis

47. The main use of a disagoregated macro-model in planning is its suitability

in cbtaining the naticnal accounting balance, and particularly the saving-investment
gep and the trade gap. although there is no two-way flow showing how goods and
services originate (outputs) and where they go (inputs), it is possible from variocus
disaggregated final demand camponents to estimate values added in those activities
and hence their likely orcowth paths.

45. Amnex II,tablc 2.6 contains the details of the results for Benin. In ceneral

it was found that under a set of assumtions derived from the cbjectives, strategies
and policies outlined in the country presantation of Benin for the 1980s, the

growth pattern in Benin would be such that there would be significant structural
changes in production, with the share of agriculture in total GDP declining from

38.3 per cent in 1979 to arouxd 39 rer cent in 1%85, while the manufacturing sector
would increase to over 10 per cent of GDP by 1285 from 8.3 per cent in 1979. The share
of the camerce and services sectors woulé not change drastically becauss of the
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omuntry's traditional trade links with neighbouring Nigeria and Togo and the
transit sevices rendered by the port of Cotonou. Thus, non~factor services are
expected to contribute very s:.gnlflcantly te the health of the balance of payments.

3. Static inpue-output analysis

(2) &pecification

49, The static input-output model discussed herc links sectcral analysis and
macrc-analysis so that more disacgregated growth forecasts can be cbtained.

5. An assumpticn implicit in the specification of static input-output analysis

is that each sector of the eccnamy produces a single good which can ke used
interchangeably for intermediate demand, for consumption, for investment, as an
export or as any other ccrmponent of demand. Since each input-output sector

produces many goods, price and quantity indices at the sactoral level are often
constructed in terms of purchasers® (users') prices net of oommdlty taxes in order
to unify these goods into a single sector. -Competitive imports into ecach sector are |
claggified in terms of world prices plus tariffs. The application of input-cutput
techniques is thus based on inverting the inter-industry ccefficient matrix to

find gross output rcquirements based on a projection of final demands and campetitive
imports. If one makes the additional assumpticns that capital, labour and non-competitive
intermediate imports are tied to outputs by proporticnality relationships, static
input-output analysm provides a basis for finding out what quantities of these inputs
are required cgiven some vector of final demands.

51. The nethodologlcal procedures used in static input—output analysis, which

are presented in the flow chart in annex II; involve in the first place the
estimation of the parameters of the macro-model and meking racro~projoctions up to 1985 4/
The macro-model includes the following variables of final demand: private
consunptlon, goverrmmt consumpticn; domestic fixed capital formation: increase

in stock or inventories; exports: and 1r'ports The private consumption and import
functions are related to GDF at market prices: govermment consurption is taken as
residual; and the remaining variables are regressed on the time trend. On the basis
of the historical parameters thus obtained, the macro-variables of final demand

are projected up to 1985. After estimation of the macro-model and macro-projections
up to 1985, the next steps are manipulation of the input-output

medel by the calculatinn of the technical coefficient matrix, colculation

of th~ Lecntief inverse matrix, estimation of final demend

employing same auxiliary models with an industry-by-industry breakdown, calculation
of domestic output employing the inverse matrix and final demand, calculaticn of
total gross output, calculation of value added by industries and finally estimation
of demand for primary inputs (c.g employment).

4/ Actually, the simulations were made up to 1890. The projections for the
period 198‘%-1990 may be considered indicetive.
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) Applicatiop

52, Algmrla was. selected @s a2 trial example for input-cut tput application not

simply because of the wealth of statistical data available in the country but also
because of the relatively stable growth of the £ConcmY . During the sccond four-year pl
period, 1974-1977, averem @ o_anl growtn in GDP was estimated at 6.1 per cent in real terms,
Excluding the hycrocaruau sector, whose rerformance was rather uneven, arowth in value
28ded averaged ©.2 per cant between 1974 and 1977, vhich was near the minirum
growth target of the plrn.  Fxeoension was partlcularly rapid in manufacturing and
censtruction, reflecting the h.mh level of investment. In 1978, real crowth in -

GDP was akout 12 per cent, propclled by an acceleration of growth in industry and
construction in which investment continued to be the rost dynamic final demand '
elerent.” In 197%, according to prellmnary FCA ectimates, GDP crcwth was about

5 per cent becaubﬁ cof a zlow~down 11 crowth in hmmrbon output and a docreasc in
import duties. : '

53. With regard to expendiimre indexes which are relevant to model constructicn,
investment and public consumption wore the most dynamic domestic denand campcnents
between 1967 and 187%. 1“41]:,110 consurption increased at an average rate of 15 per

cent a year, raflectire expa.sion of public erployment and services., Private
ccnsuvption, which was estirvated as a residual in the rational accounts,

rose by about 9 per cent in real terms, reflecting substantial employment creation

and wage increases. NAfter the 1974 peak, where cxports were the leading growth factor.
the tems of trads detcriorstod, falling to 13 per cent below the 1974 1evel in 1877
~verall, fellowing tiiz swrpius which occurrred in 1974, the resource gap, adjusted for
changes. in the te::ms of trade, averaged $.6 per cent of GDP in 1975-1977.

(c) Data requirerents

54, The data mtuatmr\ in Algeria is frirly good. Six :mdeperxient J.npl.xt—wtmt tablec.
have already been published, indicating rather advanced experience in the constructlcn
of tables. The tables are:

1957 number of sectr\_@ (98x25) at pt.lrchaqers prlces, publlshed 1060

1963 * {(12x13) _ 1965
1964 " (1112} “ " * 1865 -
1967 " ' {14x15) " ¥ . 1972
1974 " ' " {20x21) v " . 1977
1974 § i (62x65) ¢ i 01877

55. The 1974 input-cutput tabic with 20x21 sectors was used as a basis for. progectlon,
Other official statistical data pertaining to macro-a nalysis are found in various
Alcerlar Goverrment publications. b/ . .

56. In Algeria as in many othor developing countr:.cs the statistical infrastructur:
is still far frem fully d’*vrlopc,m For instance, no ccmpleta breakdown of fixed
investment and lnven-to:y investment by industry exists, and no  sectoral annual
distributicn cf other cimgonents of flnal de:r'nanta (nrlvatr and public consmrptlcm
expcrts and mpor*-s) is readily avhllaluco The oral Lm-serles data for all the

7 For example, ™nnuaire statistioue de 1° Rlaérie 1972 fPlrvlmrs Secrétarlat
A'Etat au Plan, Directiom des s"tathtmucn Juin 1°73) Annuaire statisticue de 1falaéric
1974 (Algiers, Secré tE’IlF‘t d’Etat au Plan, Dvc.ctlon des Statistiques et de la Camtakiliteé
Hationale, Qctobar 14703 Arraaire Statisticue de 1'Algérie 1975 (Mgiers, Secretarmt
d'Etat au Plan Direction des Statistiques ot 3 1a Gcmpb*—x]:llz.te I'ationale, December 1976);
Annuaire Statistique de L'Algfrie 1976 (Alcicrs, Secrétariat @'Etat au Plan. Direction des
Statistiques et de 1a L@Mtﬂb 1it® Wationale, Decerber 1977); Statistiocues lQF?-ﬂ? {Algiers.
Direction des Statisticues ot de 1a Comptabilité Mationale, Pucust 1080} - and Pulletin
trimestriel de statistiouss gindrales, various issves.
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components of final demand were constructed on the basis of their respective
weights in the 1974 input-output toble. which it vas assumed would remain constant
over the period cf the estimation.

57, It was further assumed that the inmut coefficients would remain unchanged

over the period of projection., But in the real world, the observable input
coefficients chenge for reasons such as “echrological progress, changes in the

weights of minor sectors, chanves in the basket for each sector and changes in
relative prices. However, the approximate trend of changes will be revealed through
camarison of several camparakle input coefficient matrices. Unfortunately, the
previcus input-cutput tablec ara not available for all the sectore for purposes of
camparison. Consequently, ti: 1274 input coefficiont matrix was applied to projections
up to 1985. For longer-term projections greater attertion will have to be paid

to possible modification of the coefficients.

(d) PResults and policy implicaticne

58, The trial apolication of static input-output technicues to the Algerian
econarny, though still of a preliminary nature, produced some interesting results
and raised same noteworthy problems of projection methodclogy. The findings of the
exercise, which are detailed in amnex IX, can be swmerized as follows: :

{a) The sirple macrc-model projection revealed the petential for future
econamic orowth in Alacria. Cress demestic output is expected to increasc from
120,465.6 million coustant 174 dinars in 1980 to  1528,.385.1 million in 1985, an
av.rage annual growth rate of 5.8 per cent. This projected rate of growth can
be said to hinge upon the hyporthesis of slow growth of exports in the future (sbout
3 per cent a year), which reflects the meagures taken by the Algerian Government
to conserve the country's most precious natural resource,; hydrocarbons.

(b) According to the macro-projections under the second scenaric {(ammex II,
table 2.9 )}, growth in the dontrel total of each-final demend component is as
follows: government consumpticr w311 reach 1.49 times the 198C value in 1985,
private consumption 1.51 times gross fixed capital formation 1.42 times,
inventory changes 1.45 times and iroorts 1.€3 tires. Accordinely the sum of
final demand will increase 1.232 times by 1985, that is at an average crowth rate of
5.7 per cent a year during 1980G-128%, alrost the same qrowth rate as that of
gross domestic output.

(¢) In the case of government consumpticn and fixed investment, a fixed pattern
of industries was assunmed. ror projections of cother final damend corponents same
auxiliary medels were used for private consumtion, exports and imports (see Annex 11,
table 2.10). Finally, inventory changes vore determined on the basis of plausible
hypotheses as residual. Accordirg te these manipulatiors and the changes in
control totals, the final domand for products of varicus industries is expected
to change as follows during the noriod 19€0-1935: an increase of over 40 per cent
for acriculture, enéray and water, housing, services, and public works for the
petroleum sector, agre~industries, textile industries, hides and skins, transport and
communications, hotels, kanks and insurance and services for households; and an increase
of less than 40 per cent for hvdrocarbons, chemicels and wood and paper. Mining and
quarrying, iron industries, construction materisls and services to enterprises
may decline.
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. (@ InRlgeria scveral intcr-industry tokbles nr- ~v-ilable, as wes indicated
enrlicr. The 1974 table wes chosen as the bosc sines it is the most recent.

(e) (n the basis of these values for final dopand and the tuchnical coefficient
matrix, it was projected that domestic gross proeduction would mcrn.a.sc 1.33 times
bv 1685 commared with 1S90, “etal value added is omrected o ke 1,32 times the
1280 figqure in 1985, orowring by 5.8 per cent a year during the reriod.
(cece annzx IT Tekble 2.13).

(f) pssuming ceonstant employmont coefficients, total damand for amployment
«will increcase $.3 times by 1995 over the 1980 Flcmre. with an average annual growth
ratec of 5.5 ror cant.  Since thoe repulation and the labour force are expected to
increasc on average 1.45 times, concealed unemployment is cxpected to decreasc
markedly by 1985. . According tc these projoctions, wace ercloyment. in several sectors
is expected to increase by more than 30 por cent by 1285 (see ammox IT, Table 2-14) .,

59, fcme further revision of the macro-model appears to be necessary in order to
make more accurate projections of the contrel totals.

0. It a '\u.nlnm, it will be necessary for population, debt burden, external flows and
other financial aspects to be introduced explicitly into the model as variabhles to
snsure that economic trends in Aleeria are more accurately reflected.

£1. On the basis of available statistical date, some breakdown of fixed investment anc
inventory investrent by industrice appears to be indispenseble. It is also rossible
to suprlamont the monctary or nominal side of rrojections by projecting expert

irmrort »rices, the tems of trade, «otc. : o

€2. The simple assumotion of fixed techniczal coefficients for the futwre needs
to be roconsiderad. These coefficients can be changed for the following detailod
comwvirison of input-output tables pertaining to different periods of time. Beyond
this ccw_m_rj.son in tire, internationsl comariscn of tables would also be quite
useful. It would also ke useful to corbine thic strtic inrut-output appreoach with linear
~rocramming technigues in order to detcwmine, through varicus sectoral allocations,
optlmal arowth for finzl damard! comronents as well as for wegces. Eimilarly, in the
case of Aleoeria, vhere a varicty of activitics haw been marsucd to producs
the sam: type of output, thc use of alternative vzctors representing different
technicques of activity analysis would help to detorming the optimal input-cutput
structure.

63. Trn conclusion. vhat planncrs are trying o achicve in static input-output
analysis is to ensure that in sach industry demand plus irrorts shall equal home
suprly minus exports, aiver that the mim of cutruts and the sum of the foreion
halance are already fixecd. In this process it is imrlied that consumer demand is
sacrosanct, given the level of consurer purchasing rover: if any industry is out of
kalance, adjustment must be made by altering cutput, imyorts or exports, but not
by altering demend. If demand is toc high, the comodity in question can simply he
taxed cr rationed if demend is too low, i% can he subsidized or advertised. This is
the path followed by many inrut-cutrut plamners in various countries: for them,
the air of an econcmic svstam is to provide consurers with: whrt they vent: adjustments
are therefore made toc output, imports or oxnerts, but not to consumption.
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A, nn ceonometric model with inter-infdustry linkacos
L P

{2) Frecification and retiwdoloos

of the comnoretric e rlus 2 Soialled oystow of intorsindustry linkages.

The producticon structures. ore chtained throuch tho opor-tyvne Leontief model:

linking mroduction to d-‘xr"_ct =) indirect demand, .:nm":";jnt:l_c?\n iz determined by
income, And sectoral investrent is a furctic-ﬂ cf tho szctorsl incremental canital--
output ratios derived frrr the Developmont Tlzrn for 18701983,  Cectoral exports

are alsc taken frem the plan. CCZ.".&E’(‘,Q?..C;’ irrerts (Rqgricultural rroducts and food, cil,
chamicals, machinory and couirrent an?? othor irrmorted ocods) are affected by sectoral
nroducticr, ccnsumticn and investront.  Indirect tewes and dmport duties are also
functiono o" these three items. factoral income and aomioyrent are defincd by
sectoral :*-roo.uct; The rararetors of tic model are forecast values; sane of thom are
derived from the dg velomnt rlan, vhile the rost ave ostimetes based on cross-scction
analysis of the related data of countrics wh;ch are soordet more developed than
¥onya, the country chosen.

54. rehtcdology. The modcl incrrrorates somc well-Known mecro-economic equstions

€5, Icdel specificetions. Excopt for the omloyrent reistionshir, all the other
equations arc reasured at 1976 constart pricez in the sare wev ae in the develcoment plan.
fovzral versions of the model vere tostod.  In the first version the econamy ic

brekon dovm into tlree producing sectors (agriculture, industryv and acrvmeu) The
sccond versicn has a nine-scctor brmakdown of intcr-industry relationships
(zoricultare, lignt and food mamufecturing, other n;nu”acturingy zlectricity and
watar, building and construction, trade, transport, oo vices, other sectors). The
third and fourth versions investigate the investment mroocces in two different form,

In the third version the sectorel capitsl steck is not pormi x.tcd to decrease, while

in the fourth version a marginal decreasc in the sectoral capital stock is allowed
(disinvestment). In the remainine versions tle cuesticon of the determining sector
vas tested.  The determining scetor iz one of the producine sectors of the econamy in
vhich arowth is deterrined not by the model kut by & pricri asswrtion. (During

the tests its actual value was dordived from tie dovoloirmoat plan its=1f). The
majority of the sectors vors tested to determine vhother thov could be the determining
socter of the ¥onyvan economys : :

{ 13) =5l ication

¢E. This model whicb was fiynt zoriled to ¥onva zsans oo ke "L:Ltablm for appllcatlon
in planning in many African countries with mllne.gtabllshed internal linkages, such: as,
P_lr*erlc. the Ivory Zoas : Serecal; Tunisia, Pavbin, Zimbekhwe, ete. Similar modeis

~re proposcd oy othor Unitcd botion: bodies for more dowelorad econcmies. FCA should
try te canbine the econometric medol Wl“th the opcn- in'i:up-—a_nduutry modul to dedcrmine
itz usefulness in the Afric-n context, _L short muther tic -l dpSCI‘lpthi’l of the model
“ppenrs in omnox 1 section 4, and t_m'?""ult" are in cmnexn IT, tables 2.15 to 2,17..

£7. The eccncmy of K.:nvu is one of the st L.ulance& in tast Africa. The per cablta

rmross national product wes $US 3RC in 1579. 2ccording to the Varld Bank, the
ropulation was 15.3 million and its emnuzl grovth rate abovt 4 rer coent in 187%.  €ince
ingependence the courtry has enijoved one of te hw‘mf‘t orowth rates among tne low-

inceme developing countrics in Africa. As a result, in 1981 Renya wes reoclasgified into
the crcur of middle-ircome: countries, joining nngola, Egypt. Ghana, Scncgal,
Tirbalro, ote. :
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€8. Agriculture, the most important sectcr, provides a livelihood for 78 per cent

cf the population. 2Agricultural production crew at an avcrage annual rate of

4 per cent between 1962/1971 and 1977/157%. The arowth of food production in the semc
reriod was 2.9 per cent a year (less than the growth of population). Mining is a ’
relatively small sector which contribtuted only-0.6 per cent of the aross domestic
product in 1980. Manufacturing cutput has recorded a high growth rate, averaging
about 7.8 per cent a year between 1971 -and 1980. The mamifacturine sector is still
heavily coriented towards import substitution. Private and public consumption :
increased by 3 and 6.8 per cent respectively in 197 11560,

(c) Policy implicaticns

€2. The model seems to be adequate to analyse the implementation of existing plans,
and particularly well suited to the formulation of new medium-term development plans’
for the African countries named abowve. It is vital to be in permanent contact with -
the planning authorities of the country concermed when applying this model, to '
ensure that the exercise is realistic and in keeping with the country®s policies,
but that unfortunately proved impossible in the present exertise becausc of lack

cf funds. It is also desirable to extend the mmber of sector:'s if poSsible:

(d) Data reguiremente

70. The data requirements of themdel are exactlythe same as. for. the preceding .

5. The dynamic input-cutput medel
(a) Specification and methcdology o -

71. The dynamic input-output models are in fact an extension of static systems, but
unlike them they introduce rates of change over time. In this regard, capital
formation is no longer given exogencusly as part of final demand, but has to be a
determined within-the system. The output of a particular time pericd should not only
- sustain the changes in the final demand and inter-industry recuirerents bat also meet
stock requirererits in order to increase final demand by changes in the output lewvels
of the various activitics. In this context, investment is defined as the addition
to stock-holding required by cach industry in order to ensure a rise in cutput from
year € to year t+k. : '

.72. Such models, in contrast o macro-analysis, are specifically desimmed to solve
problems of resource allocation, and are hichly powerful analytical tools for use
in long-range projections of economic growth. In fact, they are indispensable tools
for studies of the chancing structure of cutput. o

73. The model is specifically an extension of the inter-industry approach to cover
rot only current cutputs kut also icnrements to capacity. The model thus uses a
set of ratios not only for current ocutput levels with existing capacity but alse fer
the future additions to copacity. '

(b) Bpplication’ _ .

74. The model has been applied to Wigeria, taking into consideration the 's_pecial' -
characteristics of an oil-exportine country with adecuate investible 0il surpluses.
Huge investment has been undertaken since the early 1960s and this has resulted in

a considerable and rapid structural chance. o :
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75. During the last decade the Nigerian economy has grown fairly rapidly as a
result of the rapid expansion of petroleum production. O©0il, being the dynamic
growth factor, has sustained the growth of the investment vector. Equally, the
improvements in the terms of trade due to oil price increases gave a tremendous
boost to investment, which rose ever faster during the 1970s. Consequently, _
manufacturing expanded significantly relative to other sectors of the economy. Under
the third development plan, from 1974/75 to 1979/80, it was planned for the
contribution of manufacturing to GDP to increase by 2.2 percentage points and the.
share of agriculture and mining to fall by 4.4 and 8 percentage points respectively.
The substantial and rapid expansion of manufacturing would create stronger linkages
and lead to some balancing structural adjustments among other sectors of the economy.

76. In these circumstances it is more realistic to investigate, in a disaggregative
manner, the dynamic aspect of the structural change and the degree of technological
trensformation underlying the economy. The most suitable analytical tool for

this purpose would of course be dynamic input-output models for long-range projections
of economic growth, as they. take more account of the changing production structure,
The model would then investigate possible growth paths open to such a dynamic

economy with a given set of changes in policy variables.

77. Two approaches were congidered”

(a) Forecasting the likely future path and pattern of development on the basis
of historical performance in time series data using mainly growth elasticities}-

{(b) Constructing planned scenarios for a more efficient and higher rate of
development, taking acoount of changes in real variables in the system by imposing
indicated or planned policy changes. The planned scenarios were mainly based on
the possibilities of future growth and/or on the growth targets set for the Third
United Nations Development Decade and the Fourth Development Plan targets. The
scenarios were structured in such a way as to generate growth simultaneously in
all sectors, thus emphasizing the need for balanced development. Therefore, various
programmes were pursued with varylng rates of growth in the components of the
exogencus vector.

78. The model is centred on the structure of the investment vector, which signifies
growth, and its past effects on capacity. Because of this explicit role of investment
in the formulation, the investment vector in the input-output table was treated in a dif
different way from the traditional static models. The investment vector was
partitioned into productive and non-productive investment. In the scenarios, induced
investment was treated as endogenous and an integral part of the system with a

role in the creation of extra capacity in the various economic sectors in each
successive round. Autonomous investment, defined as investment in social services

and distributive trades was retained in the final demand as an independent vector
influenced by decisions outside the system.

79. In absence of a capital coefficient matrix for Nigeria, an indicative table-
of the same order as the input-output table (18x18) was constructed for 1973. In
this process use was made of the available information on the composition of gross
capital formation by type of asset at constant 1973/74 purchaser's values. The
classification by type of investment goods contained in the Industrial Surveys

of 1968-1970 and 1971-1972 was changed into a classification of investment by industry.
By applying the weights used in the surveys, gross fixed investment was distributed
among manufacturing activities on the assumption that their capital structure

was the same as in 1971, indicating a negligible increase in capacities between
1971 and 1973. Similarly, the values of assets were not adjusted to replacement
costs on the assumption that there was no significant change in the relative prices
of assets between 1971 and 1973.
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80. With the technological parameters of 1873, and the investrent structure of
158G, the economic structure of igeria wss examined in tevms of changes in policy
varisbles for 1980 depicting income generation in the economy and revealing
feasible efficient growth paths. This was done with the help of the capital
coefficient matrix for 1973 and an updated ¢ vector of growth for 1980. Changes

in ths capital structure by 1980 were incorporated in the model to sustain
increases in demand for final use vectors.

8l. The initial equations of 19220 were then undated for 1885 with changes in the
ICOR due to changes in the production structure, i.e in the profitability of induced
investment. This means that withs the huce growth in investment, it would seem
that the Higerian econamy by 1985 will have a fairly sound structure, with less
dependence on oil. :

82. The above medel was basically desioned to solve for the following:

(a) Extra capacities created in each sector as a result of the injections
of investment;

(b) Various growth rate vectors under different investment programmes:

(c} Fectoral creatiqn of employment orportimities:
(d) Various rates of investment allocation among industries:;
(e} The desired level of exports to ¢ffset the growth in import requirements.

23. Such a model can be fairly applied to economies which underge certain drastic
structural changes as a result of the akundance of one dynamic factor - of arowth
such as oil, as in the case of Algeria, and to some extent Angola and the Pepublic
of Camercon. With some modification the modelccan also be applied to other oil-

producing countries.

84. The application of the model could also be extended to countries with a strona
mineral base that influences the qrowth of the investment vector, like Botswana,

Zaire and Zambia. Voreover, applications of such models are not cgenerally restrictive
in character, so that this one could safely be anplied to fairly well-structured
economies with  strong linkage sectors like manufacturing) such as Fgypt, Kenya

and Zaimbolve, However, the model is not applicable to countries with a weak
economic base, a dominant agricultural sector. aid a. tiny manufacturing sector.

€5. It should be noted that this study is only a rhysical feasibility study that
indicates feasible growth rates on some reasonable assumptions about policy varizbles.
Although sufficiently disaceregated, this is not a complete plan, as prices o not
arpear in its forrulation., Thorefore any.comparison with actual plans, or any economic
variables derived, merely serve to indicate mecmitudes and help decision-makers

and planners to spot and to trace the economic effects and the impact on their

various policy formulations.

(c) Data regquirements
(i) Types of data generally needed for dynamic input-output rodels
(8} 2n input-outhut table of sufficient disacgregation:

L) A capital coefficient matrisx of the sare order as the input-output
tabla: AT

(¢) Eoctoral time series data for the econametric model, for private
and public ccnsurption expenditure, exports, imports, distribution of autonoMmous
investment, distribution of crployment., non-wace vector, implied incremental capital-
cutput ratios and a vector of growth rates of GDP and investment.
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(ii) Data used in the case of Niceria

87. The existence of soame basic data for Nigeria considerably facilitated the
experirental arplication of the model. Except for the absence of a capital coefficient
matrix, which was eventually constructed, data are available in sufficient detail

with an adequate degree of dleagqrecatlon, Many sources were used for collating

the statistical data. The most important are listed kelow, together with the

type of data available.

(a) In'JuL-output models

(i)

(ii)

Input-output tabhle for the Nigerian economy, 1973 (st producers'
values) with~ 25x25 sectors

a

b

TFor manageable operatlon, the size of the production matrix
is acgremated o the order of 16x13 sectors;

Final cdemand, which is coamposed of 5 colurn vectors for final
deliveries (mports are excluded), is reduced to only 4 by '
 assioning qross fixed capital formation and increase in stocks
(workine capital) to the production matrix only, keepmg a
" vector pertaining to autonamous capital exnend:.

A constructed capital coefficient matrn.x for 1973 (at producers' prices).
(b) Econometric models

(@)

(i1)

(1ii}

ECA data

.Data on GDP by industry of origin (1970-1979)

Data on expenditure on GDP (1970-1979)
Import price indices (1970-1979)
Export price indices (1870-1979)

= S L I Lo Fe T Ko B o g

Data on GDP by industry of origin (1279/1980)

Data on exrenditurc on GOP (1979/196C)

Sectoral distribution of investment (1£75/76-1979/20)
Analysis of capital programmes by the government (1979/80)

Private sector indicative capital programmes (1975~1980)

Pnalysis of government expenditure (1975/76-1979/80)
Balance of payments (1975/76-1979/1280)
Implied incremental capital-output ratios.

Cther scurces

10 1 o [ o

Actual data on exports of crude petroleum (1970-1980)
Exchange rates

World oil irmports _

Data on exports ofi non-hydrocarbons

Consumption elasticities w1th respect to income for Alqerla
and Morocco. .
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{iii) Variables in the system
88. (a) Dynamic input-output model
(1)

3
g
:

Sectoral extra capacities

Sectoral value acded

Sectoral induced investment

Sectoral amployment

Sectoral non-competitive imports

Crowth rates in demand for new investment

I O [ 0 T e

(i1)

|
:

Privete consurption hy industry
Covernment consumption by industry
Exports by industry |
Total imports by 1nd“stry ,
Jutoncmous cap1ta1 expenditure by 1nduutry
() Final demand econoretric models

(1) Endogencus

o 12 o (o e

Private consumptionexpenditure
Government final consumption
Exports of cil |
Non~oil exports .
Imports of mtemedzate inputs —
Irorts of camtal coods
Autonomous expenditure

2 {0 |2 o [ |

(ii) E 3

Export price indices |

Irport price indices

Current transfers _

Met factér income from abroad
World oil irports.

(d) Pollcy mpllcatlons

89. Dynanic input-output moclcls offer many advantage.: in mfluencmg and quiding -
policy formalation and decn.s:.on—makmcx as well as. in .:olvmq practical problems faced
by plammers.

96. They give the plammer when examining various investment prograrmes, a wide
spectrum of growth possibilities reflecting various policy decisions regarding the

g

IRt

D




ST/ECA/PSD. 2/10
Page 2C

desired level of private and public expenditure, export promotion and import
substitution policies, etc. Such interdependent systems with sufficient disaggregation
will enable the planner to trace the impact of such policies on the working of the
entire economic system, and thus vottle-necks and constraints in each individual

sector can easily be detected.

91. Secondly, thoyenable the plamer to consider in a systematic manner the most
officient pattermn of resource allocation to be adopted in the development plan,
by experimenting on various possible investment programmes.

92, Thirdly, Ly treating investient as 'cﬁdogemus aryl an integral part of the system
the models show the possible future path of the econary with less dependence on a Single
factor of crowth such as oil

93. Fourthly, ac they rclate individuel nroducticn sectors to final demand and to
sectoral investment allocaticns they build a mechanism of vital importance in
constructing consistent development plan taroets.

94, Lastly, besides showing the profitability of ensuring the efficient allocation
of investmant to industries, they reveal the extent to which each sector can
provide employment, and the desired level of exports to sustain the demand for new
investmwent.

6. L mltisectcral rodel for structural analysis

(a) gpecification and methodology

95. In general this model can be specificd for any mudber of real production

sectors for which an input-output table exists, plus one additional sector for the
allocation of investment in the form of equipment and machinery produced by the
different sectors. Among the real production sectors for which specific production
functions are defined, one sector, construction, is defined in such a vay that it
produccs buildings, factories, etc. vhich constitute part of investment.

o¢. The specification of the model can be described in five categories: inputs

and output of each sector; capital composition (including depreciation) in each

sector: consumption and exports; prices: and macro-totals of the economy. Each is dis-
cussed briefly below. '

(i) Inputs and output of cach sector

97. Gross producticn in each sector is specified with a production function, with
labour and capital assumed to be substitutable factors of production. The model is
specified with Coki>-Douglas vroduction functions including .

rates of increase in productivity within each sector. For each sector, two other
types of input are defined, intermediate deliveries fiom other sectors (kased on
tochnical coefficients of an input-cutput table), and imports of raw material inputs.

(ii) Capital composition

98. For each sector two types of capital stock are distincuished: stock of
puildings and plant, and stock of capital equipment, machinery, tools, etc. The
sum of the twe is the total capital stock. Depreciation rates are applied to
each typc of capital stock, and total depreciation of capital is obtained as the -
sum of the two.
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(iii) Consumption and net cxports

99. Total final consumption of goods delivered by each sector (including consumption
of campetitive imports of the corresponding goods is defined to e a function of
the total population, total consumption expenditure and the price indices of the qoods
of each sector. Exports for cach sector constitute the second component of the '
model's final demarxd part. These arc taken to ke net of competitive imports of the
corresponding ‘types of goods. In the snecification of the rodel net exports are
EX0gJenous.
- (iv) Prices _ - :

100. Via the consumption function defined in (iii) above, the model includes price
variables in the form of indexes. The two types of prices are prices of non-comoetitive
imports. and domestic sellers' prices of goods. The price of imports is exogenous
to the model, while all domestic prices are endogenous.

(v) Macro-totals o _ , , |
101. For the model to be consistent some specifications are made regarding macro-
totals for the econamy as a whole. These include identity specifications, namely:
total erployment is equal to the sum of sectoral emplovment totals: the total
capital stock of buildings and stock of equipment mye obtained as a sum of the respoctive
sectoral campcnents; total gross output in each sector must be ecual to the sum
of interrediate deliveries to other sectors plus final consumptions and net
exports of the goods of that sector. ‘ :

102. The model's specificaticn as outlined above cannot be solved directly in
linear form as it requires a differemtial colution. Fowever, this carplication can
be avoided by reducing the model to a system of difference equations which can be
solved linearly in terms of growth rates (relative to a set of base year values).
The final reduced form of the model is given in more detail in annex I.

103. 1In the form in which the model is solved, the set of erdogenous variables
includes: the employrment rates in each sector, the investment rates, the gross
output of each sector,; prices indies {sellers’ vrices) and final consumption
rates.” The exogenous variables include tcotal capital stock and labour growth
rates, growth of poonlaticn, ciznges in productivity rates for each sector. increase
" in’exports of edch sector ‘and the rate of increase in the prices of imports.

() Application of the modél to a de\}'eloping country

104. The specification of the model discussed above was first outlined by

Johansen and applied to the econcry of Norway using 1950 as the base.6/ Its bold
adaptation to some aAfrican developing countries is considered to be useful. since

it gives a relatively well interlinked multisectoral framework for a variety of

policy analyses. The present, application was mainly exploratory, being aimed at
finding ways in which the specifications could be better tailored to the

characteristics of African economies and the scarcity of data, The choice of :
countries for which the model could ke arvlied was based on a variety of criteria, amonc

: 6/ Johansen, A Multi-Sectoral Study of Econamic Growth (Amsterdam, North-Holland
Publishing Co., 1974)-
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vhich are the existence of a detailed input-output table and other relevant data,

the diversity of the econcmy in terms of strong linkages between sectors, the openness

of the econcry especially as regards the market structure and freedom of price moveronts,
changes in scctoral investment, etc. It is belicwed that the model can be fruitfully
applied to economies such as those of Plcerla, Egyot the Ivory Coast, Kenyaf

Morocco, Nigeria and Zimbalwe. The exanple given in ammex IT Table 2.22"is an grlication
the model to Moroceo using the input-output table of 1975,

165. The exploratory aprlication was based on agaregeting the Moroocan input-output
table for 1975 into eight production scetors: agriculture, phosphates, other mining,
manufacturing, energy (including electricity and water), transpcri, commerce anc :
scrvices and construction. Public administration was axcluded frorm the input-cutput
framework as indeperdart treatment was thought more appropriate. This disagoregation
was thought to be the most convenient and realistic at the present preliminary
stage, since rore detailed disaggregation would require very extensive work on
cstablishing appropriate production functions, cross-price clasticitics and
sectoral capital structures which cculd not ke eas:.]y eastablished in greater detail
given the scarcity of datz. Is the 1975 input-cuiput table for Morocco does not.
give specific data on deprceciation, same rates based on c;(cperlenoe in various countricz
were applied to the capital to deriwve the depreciation rates in each sector.

(c) Data requirements

106. Given the fact that the model has a variety of interlinkages in the production
ard demand structures of the econary, its dzta requirerent as regards cuantity and
aquality arc high. Quantitatively, the model requires inter alia specific data on
the input-output structure for a base period, sectoral erployment, sectoral capital
stock separated into equipment and machinery and kuildings, the agoregate price
indices of the various sectors, irport content for the output of each sector, the
returns to capital in each sector, income and cross-orice consunption elasticities
wages in each sector. '

107. The most problématic data for tlie aprlication of the medel relate tc capital
stock, prices and consunption elasticities. The total capital stock in 1975 was
estimated usince an averace camtal—output ratio for 1%7Z. This capital stock was then
troken dovm by sector on the basis of shares in annual mvesﬁnent, Sibsequently additional
guantitative information was used to separate copital into machinery and ecuipment, with,
the proviso that the ficures should be in line with the rrorortions given by the
off101al statistics with respect to the separation of investment into these two
cormporents. 7,/ Price chanaes were based on the data civen for selected product

indexes for various Moroccan towns along with the cost-of-living indexes For the major
sectoral groups. 8/ To obtain the required measures of consurption elasticities

for each sector's products use was made of the 1260, 1264 and 1975 input-cutrut

tables, from which , with similar scctor aogrecatien ficures for sactoral consurption
and ocutput for the different periods vere camiled and used to derive the relevant
elasticities of consurption with respect to income,

7/ See Annuaire statistioue du Maroc 1973 (Rabat, Direction de la Stetisticue},

p. 2107

F/ The data were obtained fram various issucs of the Bulletin mensuel de
statistique and of Indice du colit de la vie.
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(d) Policy irplications

108, The model could be put tc a variety of uvses both in analysing the structure

of the economy and in deriving apprcpriste policy implications. In applying the
model to a given ecoromy two approachss can be used in generating policy implications.
The first approach relates to changes in values of exogenous variables and how

these affect the endogenous variables. With this approach the model can be used

to analyse the impect on the major econamic variables and sectoral structure
resulting fram chonces in such factors ass

(a) Prices of imported goods:

(b} Total investment expansion in a given period;

(c) Population growth;

(d) Export growth rates and the diversification of these exports.

109. These factors, either singly or in subsets, can be taken as tarcets in a
given period, and then the model will generate patterns of sectoral growth in
terms of the absorption of capital and labour in each sector, cross cutput and the
likely pricc changes.

110. The second appracch to using the model in analysing policy implications

would be to simulate a structural change and then analyse what the impact of this

change would be on the pattern of growth. The sirulation of such structural

chances would be done in terms of the parameters of the model, for example the production
function parametcrs. Analyses can be made, say, of the implications of making the
economy more capital intensive, or less. Similar analyses of the implications

of structural chonacs can be made on consumption patterns through changes in

consumption elasticities, cross-price elasticities, etc.
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ANNEX I
MATHEMATLIC FORMULATION OF THE MODELS

I. The Closed Growth Model

With the assumption for a given base-year, the'path of value added investment and

consumption in the closed growth model is given by the following formulae for two sectors:

_Bk Kk ! Bc >‘c

Lo Y(e) =y + &Y (a+p K
B A
2. Le) =1 1+, A"
B, A, B A "
3.0 =Y - ot (14 )+ hy, (S TSy aen W
Be M Be M
where _
7(t) = Total Value Added at time t
I(t) = Total Investment at time t
C(t) = Total Comsumption at time t _
Bk = Ratio of output to capital in producers goods sector
Bc ="Ratio of output 'to capital in consumers poods sector
%k =Cocflicient for allocation of investment to the producers'poods sector

%c e Coeffici:at for allocation of investment to consum:rs’goods sector
o = Total investment to total value added ratio
A + = ]
k Ac

Generalising the above two-sactor formulae into four sectors (two sub-sectors for
investment goods and .two sub-sectors for consumer goods), the growth path of total

investment I(t) may be derived as follows for:

I(t-1) + &(1 kkl . I(e=1) 4+ r’k? kkz . I(t-1)

1 I 2 2

4. I(t)

n
Py
+
I_T:-‘h
-
-V
o
-+
—
R
>
o
—
(nd
=
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The sectoral outputs are nov derived from the formulae:

5. Yki(t) = (t 2 (5 ). k_ . (t=1) | | i=1,2
b

6. Yc. f.yc‘(t—!) + v Ic_ . (e=-1) ' i=1,2
I L h s 1

The sectoral Ik investments are derived from the allocation ratios, so that:

ki'I{t)=xk. (I*A. (}k+ )k (Sk)t I, =12
L 1

7. Iki(t) = }&

The sectoral outputs are then projected for t as follows:

R - -
e. yc.(t) -yc.(t 1) + e, >\c' . I{t-1) i=1,2
1 1 L 1 .
)
- . " t~1 -
= (1) + Vel x (1 + tk. ARV @k Ak ) . L i= 1,2
1 i 1 i i 2 2
2. The Disaggrepated macro-econometric rodel

The simplest of the multi-sector macro-model is illustrated by the following sets
of equations and identities used for Benin where 2 sectors are considered (1) food,
(2) industrial crops, (3) other crops, (4) tex:tile, beverage, vegetable oil, (5) other
manufacturing, (6) construction, (7) commerce and services, (3) transport, (9) public

administration.

1, XT.’:ao.“.'al log;A_-cF+az 100;1‘F

where AcF denotes acreape devoted to food crops and L? denotes labour force in agriculture

given exogenously.

i . . . S ,
vhere Ac denotes the acreagze devoted o itb industrial crop and /| 1is its corresponding

vield per acre attained exogenously.
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3. YFCR = quFCRiand;YINC = uOXINC
In foods crops and industrial crops, the value added is simply imputed as a ratio of gross

outputs based on previous records. For other activities in the rural sector, 2 simple

growth rate is assuned.

4, YIFF = (1 + mb) YLFF_1

For textile, beverace and vegetable oil industries which form at present the largest

component of industry, a production function is used as follows:

1-

T
1

b +Db

-;~'- 1] is inv ent in those activities.
5 YTBV o I4 where Ih 5 1nvestme

oM

6. YOMF = mYTRV

Other manufactures is taken as a given ratio of the value added in the major group, e.g

textile and beverage.

7. ¥ _
Con = c0 + cl . Iz;

For construction, total investment is used

8. ¥ =d + d, YMAF
cos o 1

Commerce and services are regressed with the value added in manufactures.

9, YADH = e + a_ . YDHP
o 1 =1

Public Administration is computed from GDP in the previous year.
10, YTRA = !o + ll . Y

Transport is thus recressed on commerce and services.

11, CGov

n

n +no, . Yhup
o ]

CPRV

P, + Py - YDIP

For consumption only a composite regressor is used and private or government consumption

are estimated as functions of GDP at market price.
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Same procedure is followed for irmorted consumption goods and investment goods.
12. MCGO = 5 + 3 YDPM ; WCPG = m + m THVE

A functional form is used to estimate total import of goods regressed.on imported

consumption and investment zoods:
13, MREG = s_ + s, (1iCOG + MCPG)

Any residual element is assumed to be re-exported.
No sectoral estimates are available for indirect taxes but only a total indirect tax is

obtained from GDP at fadtor cost.
14, XPIC = (1 + r) XPIC_|

Exporfs are estimated'fbr'industrial crops on a simple growth rate basis.

Re—exports are ocbtained as a residual,
15. The national accounts balauce is obtained as follows:

Y=C+I1I+C~-il
and the trade gap B
M-~E=8
as also the saving—investﬁent gép 5G

6 =1-~S=1I-Y+C

i)

Definition of Verizbles and Symbols

ACFC = Cultivated Land of Food Crops

LRUA = Total Labour Fcrce in Rural Area

XFCR = Cross Output of Foods Crops ' . | o ' ' R
XI¥NC = " " of Industrial Crops

XPAL = " " of Palm Products

XCOT = i i of Cotton

¥emd, = " " of Groundnuts

YFCR = Value Added ir the Food Crops Sector o
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YINC = Valuye Added in the Industrial Crors Sector

YLFF = "_ .. in Livestock, Forest and Fishing

VTRV = " " in Textile, Beverage and Vesetable 0il Industries

YOHF = " ™ in Other Hanufacturine Industries

YCON = " " in Construction

YCOS = " " in Commerce and Services

YIRA = i “ in Transports and Cormunications

YADH = i " in Public Administration and Defense

YDFC = GDP at Factor Cost

ITS = Indivect Taxes less Subsidies

YDMP = GDP at :larket Prices

MCOG = Import of Consumer Goods

HCPG = TImport of Capital Goods

¥GOS = Imports of Goods and Services

ZPIC = Export of Industrial Crops

RXPG = Re-export of Goods

APGS = Exports of Goods and Services

INVG = Investment

CGOV = Government Consumption

CPRIV = Private Consumption

ITEV Investment in Textile, Beverage and Vepetable 0il Industries.

3. The Static Input-Output lodel

The input-output model of the open type divides the national economy into two parts,
intermediate production and fimal production. The elements in.the final product still
follow the overall balance rule for each sector and as a whole so that if Yi refers to
the value added in the ith sector, C,s I;» e; refers to congumption, investrment and

exports, mi'hcing imyurts consisting of non-competitive imports M, m s

i i i1 i1 i inc

In m, theze may be some components of imports which are strictly non-competitive and which

do not go inte final demand independently but are incorporated in the product,
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The first stape consists of estimation and projection of the macro-model of the final

demand. This model can be described as follows:

1.1 '.YDFt =a+ algif IFj
1=l

1.2 YDt = YDFt + (G - T)t

1.3 In(G = T)t = bo + blt

1.4 Ct = ¢ te; . YDt

1.5 CPt = do + dl YDt

1.6 CGt = Ct - CPt

1.7 In IFt =a +e.t
1.8 InINV =f + f ¢t
t o}

1.9 In Kt =8 t gt

.10 Ht = h0 + hl YDt
wvhere YDF. = Gross Domestiec Product at Factor Cost
YD = Gross IDbmestic Product at Market Prices
IF = Gross Fixed Capital Formation
G = Government Transfer
T = Indirect Taxes
C = Total Consumption
CP = Private Consumption

CG = Government Consumption
1NV = Inventory Stocks

X = Exports

i = Imports

"t = time
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The next stage is the gross_ balance relation for each sector: If Xij is the output
of the ith sector =soing to the jth.secter and Xi the total gross ocutput of the ith seétor,
then the gross output balance is written as:

2.1 X, ='£i X,. + L, + 1. + e, ~ w,

1 3 1} i 1 i i
So that gross output ‘equals the total disposal of the outputs into intermediate sectors
as inputs denoted by X, i3 and into sectoral final demands.

For each sector a simple production function is envisaged e.s the input into any

sector is a fixed proportion of the cutput, so that:

2.2 Klj = XJ where 34 is a given fixed constant estimated at a point of time
through an input-outpt table which satlsfles the overall balance (equation 2.1),

Replacing Xij by a.1j Kj, we ret the relation:

2.3 X. = 2. a..X+C. +I, +e. ~mn,
i j Ti] i i i i
2.4 X = a3 X +a,. X 4+4C, +I, +e, - m

11 11771 in n 1 I i 1

P
|

=a X, * .o.. +a X +C +1T +e -m
nn n n n n 1

nl nl |
Y = a,]h! f a12A2 caes alan
e = 2m% Y 2% o 2K

It is to be notod that X, ... Xn denote outputs of domestic production sectors of

-

goods and servizces, ¥ the toin. value added by each sector, Mnc the non-competitive
imports sectors.

In matrix £orm:

2.5 (L -AX=C+1+E-H
ne

N
o
N
g
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Slnce the matrlr A and vectors and are known, and A 15 a square matrlx)l
o

we have by 1nvert1ng the matrix (I - A) and denoting 1t by (I - A)

2.8 X (1—-A)' (C+ I +E ~ iic)

A . Q- A)'l (C+ I +E-1lc)

2.9 Y
-1
. i = - +-—?
ZIF)nPnc vAnc (1 A) {C + I E 1e)
Thus, the unkuowns of the system are either the vector X or the vector C + I + E -~ Mc,

4., The Model with Interlinkages in Industry and Final Demand

CP = a +b YD
0 o}

CG = a1 “+ b! i)
. . -
Y, = {1l +1v 3 +Y¥, i=1
1 8] 10 Lo .
= . ¥S. is= I
YDF Yl_‘/ ¥s. | |
Y. = YDP + ¥S. i=1,2,...,0
1 1
¢pP. = £,CP 3=1,2,...,n
] b
cG. = ¢.CG j=1,2,...,0
J h|
] . . .
I: . = R. Y- - . T . ° . = ] 2 - e n-
I]Y1 1c02; ( it Yl(t‘l)) ‘ ' T
IV = 2. N7
1 1 i
INV = h- IB;‘-F j = l,2;-ou,n
j ]
EXP, = EXP, (1 + t.)° 3= 1,2, 0000
jt Jo ]
EXP = Z,. LX®,
1 K
F. = CP. + C3., + INV, + EYP, i=15L2...,n

J J ] J J



ITs =

YD

SG

M

f

1\/

. .. F,
J. 131

1 % 71 c 1
YOF + ITS
YD - Cp -
INV -5
T.
'k“ik'
4 - EXP

5.  The Dynamic Input-Output Iodel

j"mkj‘ij + kaJCP + mkI inv
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i=1,2 ...,n

k=1,2,...,n

et e P

In this section, we are spec1f1ca11y considerinn a multi- sectoral approach which is

open to more exogenous influences where the * process of srowth of the econony considered

in all sectors and their 1nteract10ns are 1nteﬂra1 parts of the model.

the basic balancing identity:

The consumption vector C,

Total private consumption CP

C =
P

where YNT =

£(YuD)

2 |

and where:

NT

Gross Nationmal Product at
Gross Domestic Product at
Export-price indices

Import—-price indices

Het Factor Income from Abroad

Current Transferg

.. 2.0 X, + C, + I, + R,
k| i i

1c treétédrin_twq,ways:

YDT + (2X - 1) + YF + TF

market prices

market prices

is given by a function of the Fform:

Ué~start agaln with
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Then sectoral consumption is adjusted with sectoral income elasticities.

Government consumtion c, is estimated by a lacqed function of the form:

M

Ct = o 4 & Rt“l
ot o 1

where R is the export earnines of a specific sector.

The export vector Ei is determined by an exozenous element e.g world demand for oil viz:

Imports Mi are determined as functions of Ii in cases of imports of capital pgoods
and Yi of specific sectors for imports of industrial inputs based on the intensity of these
industries to deliver these cormodities domestically.

This rives all the components of Ki except the investment vector Ii.

In our previous static formulation investment was taken'up'exngnbﬁsly and 1o atﬁempt
was made to estimate sectoral investments and sectoral ‘output expansion. 'le have now
developed a methodology for transforming the investment into output expansion in multi-
sectoral models by developing in an analogous way the capital co-efficient matrix. The

relation of output expansion in a sector to investment is done in the following way:

+...+b7l 1
1

Ax, = b7l +p)]
nn

i 11 il 12 112

where X, is the output expansion of the ith sector expressed as a function of the.
investments done into the sector from all the other sectors in a specific way so that we

write:

I, = by, &xl + by, sz + ..+ b Axn

Fere, the investment vector is treated in two ways:

Public investment Ip is given as a function of oil:
I =h +h X
P 0 i
Private investment Ic is given as a function of incremental income:

Ic B Xo * X} y

*
where y = (Ytﬂ - yt)
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The investment vector is then partitioned into:
autonomous investment I which is retained as a final derand vector and induced

investment in a matrix forwm of:

Then the system can be rewritten as:

X=AX +C +C +I +1I +E -i
D g r [

Substitution and rearranging we get a simultaneous difference requation swystem of

the form:

X —(AX ~BAX) =C_ +C 41 +T -1
p g s

Assumingz a constant growth . rate 24 for each sector so that:

B x B %x

where § is a diagonal matrix consisting of g's.
- - 3B{) = + + + E ~ M
X~ (AX -3m) =C +C, +I +E-u

Solving for the consistent output srowth path for given Ci’ I, E, and Mi, we get:

s’ 1
it |

X = - -y e T

R=(I-1-g) (C +C +I +E=-

For assumed changes i11gi's and in the capital structure of industries, the system will
trace out the expansion path of the economy according to specific policy along with the
resultant growth of income. The extra income generated in the economy a“y”will thus be
given as:

A -1 ]
= AL - A gl + + T +E -}

&y (1 -4~ gE) [g(cp C, * I+ E - 1D

where A is a row vector of value added coefficients.

This model has been illustrated for Nigeria in the appended paper.

6. liodel for Multi-Sectoral Structural Analysis”in a Competitive FEconomy -

For countries with a relatively more. diversified and a gompétitiie_marketlec0nomy,
arowth models may constructed on neo-classical lines by taking into consideraxion market
forces, e.g prices, demand and supply while maintaining balance relations and intermediate

linkages as in input-output models. Such a model originally pioneered by Lief Johansen for
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the Horweigian economy has been applied with a fair degree of realism in the case

Morocco.

The model has a Gobb Douplas type production function of the form:

where

Xi = Gross Output in Sector i

Li = Labour Inputs in Sector i
Ki = Capital Inputs in Sector i
Pi = Productivity rates of change in sector i
2. H. = /h. X,
i i"i
where

Mi = Imported inputs in output of Xi
Consumption is defined as below for the ith sector:

3. €, =Hg, (ri ... C/3)

Pn—2 Pn

which brings sectoral prices into the system along with total consumption.

‘4, Di =diki
~ depreciation is proportional to.capital in every sector

5. I =dk/dt

~ investment equals rate of change of capital stocks.

Then there are balance equations gnd definitional relatiopsrag fpllows:

6. :E.Ki = K Total capital stock equals sum of sectoral capital

7. :EIE-= L Total labour employed equals sum of sectora} labour inputs.
The final sectoral balance is gi;en bﬁ: : |

8. X1=ZX13 + C, *E -

where E, is export.

‘of‘



N

R R B e 2 s L,

ST/ECA/PSD.2/I0
Annex |
Page 15

In fitting the model recourse is taken to differentiating the equation and expressing
the relations as rates of srowth of labour, capital, output and cons rotion, ete.
Throush some transformations and with some simplifvine assurmtions the equations

1 to § can be transformed into difference equations with the form of:

9. By = Cx
vhere y = a vector of endoceneous variables in incremental values
X = a vector of exezeneous variables in incremental values.

3; C = matrices of coefficients.

From these different equations the set of endogeneous variables y would be solved

by a dirultaeous system solution.

1G. vy =33 Cx
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ANNEX IE e
DPROTECTICH HMODEL FOR THE ETET(‘PIN‘ RCONOMY

(“urtcary of results)

The Bthiopian economy is modelled on 2 centralised socialist rlamning system.
Investments are allocated between sectors by a central decision so thet axpansion
of consurption goods or inwvestment goods are given from the supply side. If there lS
any Gisecuilibriun this can arise fram the fact that the goods sunplled by the
different consurmtion sectors do not match the demand at the price fixed by
the state or alternately the price system fails to helance the demand ard supnly
sectors satisfactorily, the remedy heing either a changz in the price or an
adjustment of the allocation.

The model which is being tried cut for Ethicpia is a generalised form of the
Feldman Mahalanobis model.

Instead of the two sector growth model of Mahalanobis a model has been developed
involving five sectors of which one is purelv a consumpticn sector and two are |
rurely investment sectors, the rest being mixed eectnre The model has been discussed in
Arnex 1. _

m™wo scenarios have been tried cut. One uses the investment allocation ratios
and the base period investment fund as civen in the I'thiopian official programme (1).
The following sectors are éﬁlz.nec&tad in the above mentioned docwrents TCORs have
been taken approximetely as in Tanzania for these sectors. : o

Table 2-1. Investment a&ocai:ion and related capital output ratios

Por cent of total

allocation cf Prorosed capital

Sectors investment?* output ratio
Mining, energv, water-supplv,

construction 20 , 7.8
Transport and commnications 2€ 10.4
Manufacturing 15 ' 4,2
Education,. housmg. and wcz.al services 15 3.6
Agriculture 20 2.9

(1) Ten year investment programme 1980/61-85/20
Covernment of Ethiopia. _

* The shares do not add to 100 because of other mvestr‘ents, fee teﬂ—-year
investment proaramme 1980/91»«1980/ page 21, ' -

Using the fornmulac developed in Annex I we get the follcmmcr takle for the
growth of investment cver 1°280-85.
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meble 2-2. Growth of investment by sectors (1980~1985) (values in million Birr)

Base

Cectoral year
Investments 1820 . 1881 1002 1083 1984 1985
Total investment . 74,4 g54,06 1 040.9% 1 135.8¢ 1 232.32 1 352.34 .
Minin, etc. 174.88 190.81 208.20 - 227.17 247.86- 270.47
Transport and : ' '

compmunication 227.34 248,06 27G.66 295.32 322,22 351.61
Marmfacturing 121.1¢6 143.11 15€.15 17¢.38 185.80 202,85
Fduaticn, etc. 131.16 143.11 156.15 170.38 185.80 202.85 .

Kgriculture 174.82 130.81 208,20 227.17 247.8¢€ 270.47

The above table shows the growth of investment in each sector over the period
on the assumption that during the pericd no additional foreign capital inflow takes
place. Of course if it does, this has to be added to the correspondinc year and later
years recorputed by the formulae for arowth of investments.

pable 2-3 gives the growth of value added or netional incame over the period as
derived from the formulae. : :

Table 2-3. Growth of value added {1980-1985)

Value added . Rase . S
by sectors year
: ' 19580 1831 1902 1683 1994 1285

Minin 363 381.5 = 414.2 443.3 475.1 509.7
TTransport and

conmunication 355 378.9 404.9 433.3 464.3 408.1
Manufacturing 231 865.1 202.3 942.8 9R7,1 1 035.4
Fducation, etc. 2 208 2 247,88 2 291.2 2 2051 2 346.7 2 403.1
Aariculture 3 a72 3 ©37.2 A 009.¢6 4 087.9 4 173.4 4 266.7

7 €29 7 711.1 8 022.2 g 202.4 8 446.6 8 713.0

The total value added seems to grow at constant price of 1979-80 from 7,629 million
Birr to 8,713 million Birr, an average annual growth rate of 2.7 per cent.

It was subsequently though that Ethiopian capital output ratios were lower
than those of Tanzania and a revised lower set of capital output ratios of 5, 9, 3,
2.6 were taken for the four sectors, mining ete., transport and cammmications,
education etc, agriculture etc. It was assumed that manufacturing output entirely
consists of consumption goods and has the same capital-outrut ratio as before. On
that revised basis, the following table gives the flow of investments and the
corresponding flow of value added in millions of Rirr in 1979-80 prices.
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Secord scenaric _ o
Table 2-4 . Flow of investrnts (in millions of Pirr -t constant 1979-80 prices)

Investreont )
hw eoctors ieee 1201 ianz 1ae3 1944 1285
Total i

investrent K744 oan,on 1a29¢,24 1 232,80 1 321.91 1 549,42
Minino, etc. Ir1f {k.T 174.8¢ 155,038 218358 25,80 275.38 30e,. 20

Transport and
ccnnunication IkQ: yaI 2

FManufacturing SINE

[ (0]

=]

o3 255,90 285,70 320.75 358.30 AGZ. AE

131.18 147,06 164.89 194 ag 207.2¢ 232.41

FEducation, ete = o T 13110 127.0¢ 162,83 184.88 . 207.29 232.4]

I
}
Ear iculture Ik 5:%:

s 171.88 195,08 212.¢5 276,50 27¢.90 306.8¢

S e

" zable 2-%. \Jorresponding value added (in million of Birr at constant 1979-80 prices)

Value-added

by sectors . ANST 1591 laez 1523 1527 1985
Minine, ets : 363 402 .22 s 18 £0E.49 . B5G.77 612.74
transnert and .

cormunication 355 381,71 422,24 &77.02 483,57 541.12
Nhnufactruinq g1 505,01 cos. a7 Bag, 20 993.85° 1 053.98 .
Education, ctc 2 20P - 2 287,52 2 311i.an 2 373,61 2 412,71 2 520.1%
Poricalture 3 a7z 3 832,61 £ Qi5.an s 120,22 4 185,73 4 302,58

Tctal 7 626 7 B5€.27

3]
b
=
=
=
]
[y }
[
'
(G
D
L9

8 671.43 © £30.60

The crowth rate of total national income on roduced capital-cutput ratics is
from 7,629 to 2,730 millien Rirr revealing a Trowth: rate of 3.7 mer cent.

Further scenarios can of course be developed with alternate vectors of allecation
and capital-outrut ratios. An nput-cutput matrix of coefficiont may zlso be used to
buiil up the intcrmediate flowe and the final demand flcws o bring out the sectoral
consistency.  As idere iz no input-output tahle for Ethionia this exercise has been put off
for a leter tire, :

The tzbles reveal thet o@ing te the low initial investment tagse and the need of

infrastructural developments which are capital intensive stili higher arcwth rates will
have o dupend on injections from cutside. : '

S S —
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SUMMARY CFF PROJTECTICN RESULTS FOR PRIITI

The disagaregated macro-enoncmetric model wrich was formulateé for Renin
was explained in annex 1. Because of data constraint, the disacgregation was limited
only to the rural sector, the manufacturing sector, investments, imports and exports
of goods.

The scenaric whickh is presented in the following table is mainly based on the
comtry procramme presented by the Covernment of Benin for the United Mations
Conforence on least Developed Countries. Hovever, sore structural characteristics .
which could not be assumed to charvre drastically in the period 1981-1985 were taken
into account in the zcenario. Hence, the results presented are, in same respect,
differcnt from the plamned over-all and sectoral growth rates indicated in the country
presentation.

The scenaric assumes that the activities related to livestock, fishing and
forestry vill continue to erpand at the historical trend while there will be some
irprovement in the industrial crops sub-sector, especially with respect to yield
for palm products and cotton. Also, it is assumed that food crop production will
improve slightly but not dramatically since (a) Benin has more or less reached the
lovel of food sclf-sufficiency and ill have mainly to maintain such level and (b) most
of the measures indicated in the country presentation will materialize mainly in the
second half of the 1%80s since the related projects are expected to be financed by
uncertain external sources. Such measures include inter alia the improvement of
extension sexvices through inputs from research rrojects and training, the
nrovision of health and housing facilities in the rural area, the introduction of
nev types of seeds, etc. In the marnufacturing sector, textile, beverage and
veactable il industries ave assumed to continue to be the leading activities. FHence,
cther important activities such as cement and sugar industries are assumed to expanc
at the same path as the three leading activities up to 1985 and will grow faster
only during the scoond period of the decade. Such assurption is based on the fact
that the dorestic market for these orowing activitics (i.e cement and sugar) 15 such
that a rate of expansion hicher than that of textile, beverage and vegetable oil
could not be enviseged vnless it is based on the existence of 2 sub-regional market
vhich ie still +to be worksd out in the framowork of (EBC or BICARES. Also, these
new industrial activities, as well as the existing ones. still suffar from the difficulties:
encounteral by most infant industries in developing countries with respect to raw
mazerials, technology, management and cost of production. As it was explained in -
anmex 1, the arowth of the remaininc sectors, except construction which
is related to investment, would follow that of tix above besic activities, worc or
l28s on tw basis of the present economic structure. -

On the expenditure side, the sccnario assumes an investment plan similar to the
indication given in the country presentation whicl: will affect the pattern of imports
of capital gocds and consecuently that of total imports of recorded goods. As for
exports, it is assumed that tle present pattern of re-export of imported manufactured
aoods will be reduced as a result of sore rationalization measures envisaged by the
Coverment. However, exports of non-factor services will continuc to expancd thus
brinoinc abcut z substantial release in the current account balance.

Cn the basis of the wodel presented in annex 1 and the above scenario, and using
sore targets and policies cutlined in the country presentation of Benin, it was
projected that the over-all average annual growth for Benin in the period 19G1-1285
would ke about 7.8 per cent and 7.7 per cent for CDP at factor cost and market price
raspectively.
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While the rural sector will contimue to crow slightly higher than in the recent
past, (about 3.2 per cent per annum), therewill ke a much.faster growth in the
manufacturing secior with an average annual growth of about 13.3 per cent. The
sector of comrerce and services will continue to be, to some extent, the leading
sector with an average annual growth of about 11.2 per cent. Such arowth pattern
would bring about significant structural chances by 1985, with the share of the rural
sector dropping to about 31.4 per cent in 19F5 aqgainst 32 per cent in 1979 and that of the
manufacturing sector reaching over 13 per cent in 1985 against § per cent in 1979,
the share of commerce and other services remaining more or less at its lewel of
1979 (about 33 per cent).

The pattern of expenditure of GDP also shows some marked improvement. The
elasticity of consumption with respect to GDP will remain below 1, thus bringing
about an increase in the saving rate which will reach about 13 per cent by 1985. Though
investment is planned to grow at a relatively high rate of about 7 per cent yearly, the
dorestic resource gap will represent only 5 per cent of total GDP by 1985 which is
a manageable level. Also, in spite of substantial increase in imports of goods
(about 7.7 per cent per annum) resulting from high annual rates of growth of
imports of consuner and capital goods (about 8 per cent and ¢ per cent respectively},
the sustained re-exports activities in Benin coupled with a surplus in the services
balance would keep the sharc of trade gzp in total GDP at &round 6 per cent by 1985.

Overwa;l.I , the scenario points to an increasing self reliance of Benin with

respect to (a) its capability of financing its development; (b) its mowve towards
food mlf=—suffic_iency and (c) its effort in building some industrial base,
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SUMMATY OF PROJACTIONS RISULTS FOR ALGERTA |

This note gives the results of the ap»lication of a static input-output
model to the Algerian economy. The explanation of the model has already been given in thc
preceding text. Table 2-7 aives the emirical values of the parareters for the nodel
which was used to project the final demand. 7Table 2- 8 gives the results of projecticons
based on historical trends. These projections show tnat if the historical trends
and policies are raintained GDP will qrow by 12.8 per cent per annum during the
period 1980~-1985 and total consurption will crcw at ahout same rateg 1/ (12 per cent -
against 12.4 per cent). Investment will grow by 13.% per cent per annum and inventory
stock by 11.2 per cent. This trend is however not likely to be sustained as
Algerian Government intends to pursuec its policy for conservation of the ocountry's -
hydrocarbon resources by reducine its exports and curtailing investment growth rates
SO as to achieve darestic and external eguilibrium. In the licht cf these recent
policy announcements a second set of projections aiven in Table 2-0 has been made, re-
stricting investment to grow ky 7.2 per cent yearly 2/ and export 2.7 per cent. ‘
This second scenario shows that by 1985 the domestic resource gap will be less than
that obtained in the historical trend scenaric.

Final demanC estimates were made for the future up to 1985 (and 1990) as given in
Table 2-10. Total final demand projection is obtainzd by suming projection for
governmment consumption, private consumption, fixed domestic investment, inventory
changes and exports and by substracting imports. Table 2-11 shows the. calculation
of dorestic gross cutput as obtained by the input-output rodel. Sectcral value added |
ratios of 1974 to qgross output, is used to project the cerresponding valued added.
These results are presented in Table 2-12.

The employment coefficient vector (L) was computed from the original input-output
data for 1974 by dividing domestic gross product ly the nurber .of pecple employed in
the particular sector. The results of this computation are presented in Table 2-13

The value added and employment estimetes show that lebour intensive
industries will hive an edge in the growth: rates cempared to capital intensive
sectors. Thus hich-crowth retes are projected for agriculture, energy and water,
housing, agro-industries, services, etc. but hydrocarbon sector, mining, iren and
steel industry, construction, ste. are prejected to grow at lower arates. The seocond
scenario thus envisages diversification of the econory to a more labour intensive
and consumption good oriented direction than to a heavy-industry development on
capital intensive iines con a priority basis. Particularly, cil is duly conserved
as a matter of policy tc help in achieving a stable growth rate in the future in
slower but more steady way. '

T e 8 e A T A A e R N £ s e 2 R ke e s e o b A



ST/2CA/P3D.2/10

Annex I

Page &

Tszble 2-7. Bmpirical macro-model for Alggria171967-1978

R

Hquations R cE D.¥.
1. Production function
YDF,_ == 50.364 + 0.20273 t -1 __ = - o
t (40.75) (20.83 jo- 1 IFj 0.9797 2.3538 2.9567
2. Conversion adjustor | _
1n {GsT)t‘='7.64558+0.06775-TIME : ‘ C
(18.65) (2.44) 0.4272 .0.2529 1.2664
3., GDP market prices ‘
YD_ = ¥YDF,_ + (G-T) -
4, Total consumpticn
c, = -8.71500 + 0.73191 ¥D S o
(-3.00)  (17.13) 0.9697 ~  2.2559 - 1.6162
5. Private consumption
CP, = ~7.20659 + 0.56879 ¥D o |
(-3.19 (17.88) 0.9697 1.7541 - 1.6506
6. Government consumption: -
CGt = Ct - CPt |
7. Fixed grcss investment
in IF = 1.35022 + 0.13826 TIME R T
(12.79) (16.99) . 0.9665 0.973. - 1.4088 |
8. Inventory stock'functidnr
ln INV, = -0.81930 + 0.11828 TIME | o
- “(-1.17) (2.19) '0.3245 0.6454 1.5150
9. Export function
M = 20.054 + 0.59856 YD 0.9005 3.4706 1.6798
{26.19) (3.23)
10. Import function
M_ = -20.054 + 0.59856 ¥YD_
(-4.48) {9.51) 0.9005 3.4706 1.6798

Source: Direction des Statistiques et de la comptabilite nationale, statistiques

1967-1978, August 1980
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billions of 1974 constant dinars)

in

rlanned scenario)a/ (

Table 2~G Projection of macro-variables (

verage annua:
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1960~ 1585-

arowth rates

198¢ 1%¢0 1885 1990

1988

1082 1983 1924 1985 1936 1987

1981

1680

Macro-variables

72.7 76,7 81.2 §6.2 91.3 6.8 102.& 108.¢
100.2 106.1 112.6

£1.4 68.6

P fector costs
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Table 2“11,%_Proj§ctien of ayerall final dggggd,vectors (ig‘m;llinns of 1974
constant dinars)

1974 final demand o
1695

vector 198¢ 1%9¢
~ ' Final dermand Final demené  Final demand
Sectors Amount % vecter vector vector
A Pgriculture ~5:285.7 16.1 7 543.4 . 10 725.9 15 1922.5
F. Energy and water - 367.0 0.7 1 033.3 1 550.2 2 280.7
C. FEydrocarbon 13 003.2 24,2 15 425.1 18 014.7 - 21 166.7
D. Mining and cuarrvinge A71.9 g.¢ 156.€ 14€.7 131.%
E. Iron industries 8 702.% 16.¢ 2 518.9 1 00.3 -1 170.2
F. Construction = '
material €R1.6 1.3 -298.5 =-555.1 -527.0
> Fousing 4 247.1 g.1 10 337.¢ 14 636.9 20 722.3
G Petrol services 2 A6A 4G 4.7 2 542.5 3 5¢9.0 5 (0%6.3
H. Chemicals 2 72C.5 5.2 1 220.4 1 37¢.¢ 1 595.1
I. Agro-industries 4 351.¢ 8.3 7 374.2 16 727.3 15 1252.3
J. Textiles industries 2 307.1 4.4 A X7%.0 6 247.2 ¢ 163.¢
K. Hides and skins- 625.2 1.2 1 527.1 2 171.0 3 1¢€1.5
L. TVoods and papers -1 52C.6 2.9 1-555,¢r 2 091.8 2 §51.5
¥, Cther industries - 157.3 0.3 326.1 477.7 £€21.8
W. Transports 1 730.3 3.3 1 840.0 2 685,2 3 471.8
0. Communications 157.3 G.3 507.7 761.2 1 119.5%
PQ.  Cormerce -~ - - - -
R. Heatels 628.2 1.2 13281 1 207.7 2 722.2
TA. Banks and insurances - 23£.9 1.6 . 2 04g.¢ 3 090.1 & 5B8.2
TP. Services enter-
prices j 1 625.4 3.1 623.5 53%.9 415%.7
UV. Ffervices houschold 575.9 1.1 188e.1 2 892.6 A 4103
Total 52 433.¢ 160.5 €3 732.0 8% 184.9 112 548.0
Sourcet Projections made by the ECA secretariat.

i —
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SUMMARY OF PROJECTIONS RESULTS FOR KENYA

The Kenyan. multlsectoral model which was explained in annexl, was simulated
using inter alia & scenario close to the revised development plan 1079**1983 The.
esults are presented below with some related rolicy J.mpllcatlons.,

Overall, gross domestic product is projected to grow by 5,3 per cent per
annur during the perlod 1976-1983 with the two main sectors namely agriculture and
manufacturing  ¢rowing yearly in the averade at 4 2 per cent and 6.2 per cent
respectively. :

Table 1 shows detailed projection of the gross damestic product by J.ndust:clal
origin. It should be noted that the projected increase in the agricultural output
is expected {a) tc maintain or even slightly improve the present level of per capita .
food consumption; (b) to increase. the availability of agricultural products for the
manufacturing sector and (¢) to expand exports of agricultural products. -

As it may be seen frar table 1, there would not be sicmificant changes in the
structure of production as agriculture and services will continue to be the leadine
sectors. liowever, the share of the manufacturing sector will slightly increase to
about 14 per cent of GOP. in 1983 comparcd to 13 per cent in 1576 which denotes a slow
dovn in the growth of that sector ccrlpared to 9.4 per cent average growths ref],ectmg ‘
the policy currently undervay of releasing industrial protection since some induztries
are no longer in the stage of infancy and could compete successfully against imports.

Another espect which is worth noting is the relatively high share of trade
and services in total output of lenya - 37.6 per cent and 39.2 per cent in 1976
and 19€3 respectively. Actually, the rodel has proved that these two sectors
are the determining sectors as it was cxplained in part 2. For example the scenaric
which was analysed assumes an exogenous crowth of the trade sector ard® then derives -
the growth of other sectors through the model structure. Such assumption has
proved realistic since most of the results arc cleose to the actual fiqures indicated in
the 197%-1983 development plan o _

Table 2-15. Gross demestic produst (_G'DP'\; Ty dndustrial oririn actunl 191_%;}"“390ted 1983

& million in 1976 prices Annual growth
1976--1983
. 1876 1883 . {per cent)
i Sectors values Fhare $ values Share % '
1. Agriculture 463.7 35.8 £12.1 33.2 1.19
2. Licht and food
manufacturing 89.3 6.7 126,50 7.3 €.1¢
3. Other manufacturing 77.0 5.8 117.4 €.3 £.20
4. Electricity and water 14.2 1.1 2.1 1.1 5,79
5. Building and construction 46.2 3.6 61.% 3.3 4.26
6. Trade 11¢.2 9.2 173.4 5.3 5.50
7. Transport €1.0 4.7 24.3 5.1 6.42
. Eervices 367.5 28.48 BEB.L  2¢.G 6.15
9. Other sectors 57.% 4.5 25,1 4.5 5.18
GDP at factor cost {(YDF) 12%9.1  196.0 1 854.1 100.0 5.33
Indirect taxes minus
subidies (IT-5) 106.5 1€2.9 5.92
GDP at market prices (YD) 1 405,.7 . 2 027.1 5.37

Mote: Slicht discrepancies In total (YD) are duc to rowrding
Source: Kenya, Central Bureau of Statistics and FCA secretzriat, .
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the expenditure pattern. Except for fixed capital formation which share in ‘total
P declined from 20.7 per cent in 197€ 4o 18.4 per cent in 1983, the ratios of
other components to total GDP remain almost constant from 1976 to 1983. Hence, both
the shares of saving and trade gaps in total GDP remain in 1883 at their levels of
1976, However, the saving gap being slightly larger than the trade gap in 1%83
there is nced for reducinc the consumption elasticity with respect to GUP since
investment growth could not be reduced from its projected low level of only 3.6 per
cent per annunt.

The stability which was noted in the structure of oroduction, aleo characterizes

Table 2 indicates the pattern of Kenya's expenditure in 197¢ with projection
to 1983, It mav be noted that GDF at market prices would grow annually in the
average by 5.4 per cent and that the elasticity of total consumption with respect '
to GDP would be about 1.07 during the pericd 1876-12728. As for the fixed capital forma-
tion, its projected low rate of growth stems fram threc main reasons. Firstly the
excess capacity which existed in 1976 wouid be fully utilized by 1993 and the growth
of production in the period 1976-1983 would not require large additional investment.
Secondly, emphasis was put in theidevelopment strategy of Kenya on more efficient '
capital formation characterized by low incremental capital ouiput ratios. Thirdly,
the flow of external financial. resources.is expected to ke substantially reduced
over the planning period. - | ’ ' '

_ As a ccnsequence-of the sbove investment. pattern, imports elasticity with
respest to 67P would remain at. a relatively lov level of 0,96, As it is shown in
table 3, such irplied moderate rate of growth of imports (5.15 per cenv per annum)
is a result of relatively low rate of growth of Jimports of machinery and ecuipment
as well as imports of seirvices, ‘ ,

Tk 216, Gross damestic product by expenditure

K million in 1976 prices Aoraal growth
. - : 1976-1983
o v <1975 - Share - -1883- - - Share. . --.{(pexr cent)
values % values %
Private consurption® (CF} ©13.5 85,0 1 344.6 £6.3 5.68
Government consurpticn (CG) 253.8& 18.1 392.6  18.¢ €.04
Total consurption L1 167.3 £3.1 1 727.2 5.2 5.76
Fixed capital fornetion (IIW) 250.1 20.7 372.% 18,4 3.62
Saving vap (8&) 52.5 3.8 72.6 3.6 _
Exports (IXP) 451.6 32.1 642.8 22.0 5.31
Irports () =504.1 35.9 -716.3 35.3 5.15
Trade gap (TG} . 52.5. 3.2 67,5 3.3
@P at rmerket prices {7D) 1405.2  100.0 2 027.1 100.0 5.37

liote: Discrepencies in total GDP are due to methodcleay.
* TIncluding changes in stocks.
Source: ¥onya, Central Burcau of Statistice and ¥R gecretor ob.
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k

Commodity

Kb million in 1976 prices Amnual growth

™) - (per cent)
197¢ 1923 - 1976~1983
1. Feod and other agricultura

products _ o 27.4 40.5 5.74
2. Crude oil o 113.0 169.7 5.98
3. Chemicals ' o ‘ 64.1 ©3.8 5.58
4. Machinery and equipment 178.7 248.3 4.73
5.~ Other goods and services 112.9 164.0 4.58
Total import () 504.1 716.3 5.15

- Seurce: Kenya;' Central Bureau of Statistics and ECA. secretariat.’
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RES.LT3 CF THE :ULTISECTOHAL DYNAMIC MODEL FOR NIGERIA

Migeria is the most populous country in Africa as well as one of the most
endowed with enormous oil reserves. The abundance of human resources and the huge
inflow of capital from exports of oil had spearheaded the econarmy towards rapid
and sustained economic growth in the 1970s. During this period Migeria was not
only enjoying a trade surplus but also a current budgetarv surplus. At the close of
the decade the picture had reversed when Higeria turned from a net capital exporter to
a net capital irporter due to the slack in world demand for oil. The over-supplied oil
international market, culminating in the present oil glut, would depress prices
even further, resulting in serious deficit on both accounts and would eventually
harper the huge develorment prograrme Kigeria is currently pursuing in its Fourth
Development Plan. Hevertheless, irn our planned scenario we have still retained the
importance of foreiom trade as the leading sector in the economy, and for the mrpose
we have advocated a balanced procramme for developing export siml taneocusly in key
sectors. g )

Against this backoround, the econory of Migeria has becn examined under
various growth packages, independently and simultanecusly, as to indicate the likely
pattern of the development path the economy may follow given certain changes in
policy formulations. The first set of these chances relates to the historical growth
pattern of the final demand camponents,  employing redression techniques, to trace
their effects in output ané income determination. Projecting on a historical basis
of growth for 1980 and 1585, the output path reveals an average anmial growth rate of
6.5 per cent in real terms against 6.2 per cent in the period 1974-1980, provided
agriculture is able to grow by 3.2 per cent, manufacturing by 5.3, exports by 10.6
rer cent and imports by 11.7 per cent. However, this growth programme is not on the
high side vhen it is realized that the econcmy ~nly achigwed a mere growth
of 2.5 per cent in real terms in 198C. (il shows the highest growth in exports of
19.3 per cent on an anmual average Guring 1980-1985 but relatively lower than the
14 per cent average annual growth attained during 1974-1990, Nonetheless , 0il hes
still mrintained the largest share in total exports but its contribution declines
substantially from the plan target of 96 per cent in 1979/80 to 79 per cent in 1985,
indicating a positive move towards balanced development. In spite of this, the trade
balance which was exhikiting significant surpluses of 3,760.4 million Naira during
1974-192% will be 4,611,% million naira during 1980-1995,

Table 2 clearly indicates that it is profitable to develop first manufacturing,
followed by oil industries and then agriculture. On the whole, capacity creation will
increase in the manufacturing sectors during 1980-1985 by 38.3 per cent, oil by 33.1
rer cent anG agriculture by 17.4 per cent only. All programmes have more or less indicated
this result in capacity creation, except for the programme on crowth of private
consumption where priority is given to the developrent of aqriculture of 71.9 per
cent increases. Similarly, the value added generated shows the same pattern of output
creation except for minor changes in magnitude.

Table 3 shows the possible investment allocation programmes among industries
during 1980-1985. 1In all arowth procrammes, cxcept that for exports, it had been
Clearly indicated that it is more profitable that the largest share of plammed
investment should be directed towards the development of transport, electricity
generation, construction and manufacturing. lievertheless, it is a logical outcome
to lay first the supportive infrastructure for the balanced development of the other
economic sectors. Both the shares of agriculture and oil in total investment will
decline from 3.8 per cent and 4.9 per cent in 1980 to 2.6 per cent and 3.8 per cent
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in 1985 respectively, while the share of manufacturing vill rise marginally from
7.4 percent in 1920 to 7.6 per cent in 12F5. The programmed crowth of private
consumption as a matter of policy (vi:ich is more dependent on agriculture), has
showed that more investment is needed for the developrent of agriculture in 1%920.
fowever, the sequence is reversed in 1285 wten the conductsd programme on growth on
privatz consumotion favours rore investrent in manufacturing than in acriculture
reflecting the changing prattern of consurption with respect to growth in incore.

2s the foreion trade, banked on oil, is the impetus of economic growth and
the leading sector which gears growth towerds self-sustainment, cxoort promotion
policies have been teken as an indication of nossikle future changes. Therefore,
in our development scenarico and with assumed changes in the capital structure of
industries, we have allowed a hichar rate of export growth than has heen actually
cbserved. In the programmed growth in exports for 1985 we have assumed a growth of |
12 per cent for oil and 7.5 per cent, tarceted for the Third United Nations Development
Decade,  for exports of non-oil with minor proporticnate changes in growth rates
in key sectors. It ray be noted that a larce part of the rhenomenally high possibilitics
of this proorarmed growth of exports ray be due to the assumption that the programmed
export requirements could ke sold in international markets.

The results obtained showed that the coonory by adjusting to this scenario
will be able to achieve 7 per cent growth in cutput in 1985 corparaed to a arowth
of only €.5 per cent under the past growth trend scenario.  Vith this scenario, the
extra capacity created as wnll as the incore generated in the cil industry have
indicated an increase of more than one and z half times that cktained under the
historical performance scenario. Capacity creation in the agricultural sector have
increased by more than five-folds of the carlier observe¢ increase depictine another
structure for export diversification. Fowever, capacities created in the manufacturing
secters decreased tremendously roflecting the relatively smell dependence of exports
on the sector. ' -

Similarly, the investment pattern follows the same path of output develcument.
The most significant changes came in agriculture and cil industries. Both sectors,
together, claim  more than two~thirds of the plamned investment, while with the
historical trend scenario for exports their share have only accounted to about more thon
half. In an effort towards export diversification, the share of agriculture in tetal
investment has increaseé by mere than three-fold from the one originally cbserved under
the historical trend of exports. '

The findings also reveals that agriculture still remains the largest employer
in the economy providing rore than 50 per cent of the additional jobs needed to
broaden the base and to strengthen the capacities of exrorting industries.  The
planned export growth prograrme has indicated that for the development of agriculture
for exports it is necessary that the sector should at least sustain four—fold increases
in jobs than has been actually cbserved with the historical growth in exports. On
the other side, employment opportunities in eil industry have indicated relatively
smaller increases jn job creation of only 26,7 per cont dwurdmg  1980-1985,

It should, however, be noted that this study is only a vhysical feasibility
study that gives the possibility of growth under some reasonable assumpticns about the
real policy variables. It aims to provide a methodelogy and the results are more
illustrative than substantive. Althouch, sufficiently disacoregated, this is not a
complete plan, as financial implications and prices do not come up in its formmlation.
Therefore, any comparison done with actual plans or any economic varieble derived is
just to show the order of mamnitude and to help planners to trace the impact of their
various policy decisions. : )

-
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Tadle 2-2L Planned growth in export wvector basic indicaters - 1285
Scenario: - Planned export programme of growth of 11.8 per cent

=~ 0il 12 per cent

- Mon-o0il 7.5 per cent

Extra capacity Futra income  Investment Frrlovment

created gencrated allocztion ratios
¥ million ¥ million e :
1. 2gricultarc 377.5 350.¢ G.1204 ¢.5751
2. livestock, forestry
ang fishing TR0 :27.2 ¢.0083 0.0%26
3. 0il mining 3 721.6 3 40€.° 0.5783 0.0251
%, Other mining 9.2 6.1 0.0011 0.0001
5. Food, beverages and .
tobacco 31.0 14,6 0.C142 0.0404
6. Textile and leather 8.8 2.2 0.0622 (.0128
7. Wood products 4.3 1.6 0.00LS {.005¢€
8. Paper products 8.8 3.7 0.0037 ¢.0115
g. Chemicals 5.0 2.7 0.0027 0.0065
10. Rubber and nlastic 12.0 4,2 £.0043 0.0156
11. Metal products 16.0 3.8 0.0037 0.0208
12. Machinery 45.1 1%.3 0.013¢ C.ck88
13. Cther manufacturing 81.0 43.7 C.04286 0.1057
14. Electricity and
water - 3.8 2.5 C.0071 0.0002
15.. Building and
construction 5.5 2.5 0.0001 C.0Co4
16. Transport and
. commnications 16G4.0 £7.2 0.165¢ 0. 0484
17. Distribution and
Finance ' 34.0 28.2 0.0084 0.0625
12. Services 27.6 25.1 0.017¢ 0.0042
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RESULG FOR T MULTISTCTORAL STRUCTURAL ANALYSIS MODEL FOR MOROCCD

The wodel for mulilsectoral structural analysis was estimated and some SCEnAaring run
for the Horocco economy Tor the period 19801995, 'The scenarios attempted were undertaken
with the aim of illustrating how the wdel could be used in policy choices of a sitxuctu-
ral nature and hence, the results should be intervreted as being indicative of the likely
atierns of growth under certain structural chages.

mable 1 belor suamarises the projected growth under different sets of rates of
change in oroductivity dwring the veriod 135)-1235 in th= differant sectors along with
given diffarant rates of increase in sotal idvesicient in The same period. Two rates of
srowth of investment were used: a high rate of 10 ver cent vearly based on a relatively
high investment rate achiievzl between 19751930 and 2 moderate ratz of 7 per cent yearly
pased on some improvement over the relatively slow rate of investment cxnansion during the
1372-1930 period. Itis expected that the total investment rate planned in the Moroccan
Czincuennal Plan 1921-192% will fall within this interval 1/All these simulations wera
ased on the structure of intersectoral flows as estimated from the 1975 input-output
table.

Although the resalts in the table 1 are only indicative, thev reveal sane interesting

s

features. TFirstly, the results show that during the 1550 1285 period, the most :dynamic

cectors - i.e sectors which in real terms will grow fastest - are likely to be agriculture,

mining other than phosphates and manufacturing. ©On the other hand, the rodel simulates
low growth for the phosvhates sector as well as for the services sectors of transport

and commerce. Further, tie model's results point to a very low or even a necative growih
rate in the construction sector. "his feature is supported by the fact that during the
past few vears value added in construction has actually “een declining, a trend apmarantly
captured by the model sirziation for the 1680-1985 ericd.

Secondly, the resaits show relatively little elasticity between output and changes
in productivity. 'This feature may be extplained by the fact that the productivity
parameters in the model ralate to elements of modernication and technological changes.
T+ would therefore appear that during the 1530-1985; the economy of Morocco need not
wdergo extensive modernisation in the various sectors in order to achieve high rates of
growth, 1In other words, e model rasulis show that tha Yoroccan econany is presently
Tased on a fairly modern teclhnological base. Howewer, it ghould be empnasised that some
sactors like mining (excluding phosphates) and agriculture show a fair response to
ircrease in the rates of chanae of productivity implying that these sectors can henefit
from further nodernisation during 10701925,

overall, under the assmrtion of tistorical structural relationehips, the results
point to a likely growih ¢ around 3.0 per ~ent for TP in real termms (although this
cotimate does not include the rate of growth of public administration) . This growth
would requirs a total averace annual rate of increase in investment of about 10 per cent
yeariy, a rate vhich is just slightly less +han the ldstorical 19.8 per cent average
armual increase in capital formation during 19751930,

As noted earlier, the application of the model A ex-loratory and as such it is
thought pertinent to outline scme of the proalems sncountered and to outline some possibls
jmorovements that are proposed to be made on the model so as to make it more applicatle
{0 the African economieg

i/ By the time, the model sirmiations were made e Moroccan Quinquennal Plan for

i

1981-1595 vas not yet available.

.
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The first major problem of applyine the rodel to Morcocco related to the
availability of certain critical data namely: (a) sectoral employment data including
averages wages data on theso variables was not readily available for Morocco: so that
estimates of sectoral labour inputs and labour nroductivity in the production
functions were very difficult to obtain with reliability. In most cases only crude
estimates of these parameters could be obtained althouch every effort was made to
supplerent such parameters with data from countries with similar economic structures;

(£) the consumption elasticities and cross-price elasticity data. In spite of cuite

a few simplifying assumptions with recard to the demand structure, the nrice data
presented a major bottleneck in the estimation of demand cocefficients especially

(1) derivatives of demand with respect to total consumption axpenditure: (ii) derivatives
of demand with respect to prices of each sector; (c) the capital depreciation rates

and sectoral ocutlay. As the 1575 input-outout takle cave no values for depreciation, it
was difficult tc obtain the necessary values for capital depreciaticn in each sector.
Fowevor, since vapital is fairly similar in meny countries the relevant information

was estimated from data of countries, e.g Fenva, Algeria, with comparable economic
structures. The estimation of the distribution of capltal stock to different sectors
was relatively easy due to the fact that Morocce has fairly good national accounts
detailing, in cquite a few cases, the allocation of annual fixod capital formation

to the different sectors.

The data problem was further compournded by the fact that conswption behaviour in
developing countries still has to ke explored and its determinants more fully
analysed. RActually, the weakness of the data base on the damand structure and other
problems resuited in a2 poor performance of the redel with respect to price variables
which in a majority of the simulations were not mcaningful. In view of the facc
that price projections is notoriously hard this is nct surprising. 2 lot of trial experi-
mentation has to be attempted kefore reasonable price proiections arc also obtained.
For limitationof time thereforc this part of the projection has been left for
further irprovement before being presented. It is suggested that the model should
be u..:efully reformilated to enable a rore straight forward and realistic treatment
of the consurption patterns in dewvcloping countrics.

The second problem in the application of the model to an economy like that
of rcrocco, relates to the fact that the model does not directly address the maior
problem of balance of payments deficits and how such deficits affect the level
pattern of production, especially in the long-and-medium torm. Tt would therefore
also zeer important in any future adaptation of the model for application to -
developing cccnomies to incorporate in a more explicit marmncr, the relationship of
external financial resource scarcity with demestic production and demand structure.

-
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