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A. FJO33POTD

1. Macro-economic modelling of African economies

1, In 1979-1980, the BCA secretariat devoted considerable effort to building

macroMrodels of the African economies for the purpose of forecasting their future

growth under different sets of assumptions. During the construction of these models

attention was drawn to the various limitations to which their design was subject. It
may be useful to recapitulate some of these limitations briefly here,

2= It was noted in the documents presented to the first session of the Joint

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

in Africa l/o ttiile 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 great deal of error owing
to the paucity of data and various unprecedented changes in some of the variables and
their interrelationships, which nay not be obvious at'the time of formulation of the
model o A pragmatic and critical approach is thus needed in appraising these models and

their performance, The limitations lie both in the econanic 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, It was further noted that building a set of mathematical relationships with
coefficients derived from time series might lead to a certain type of mechanistic

concept of growth in which certain sets of selected variables are accepted as key

indicators of growth and development. It should be kept in mind that some of these
concepts are still held in doubt even in developed economies a The theory of investment
in under-developed economies, for example, does not take into account the- absence
of competent entrepreneurs, similarly, the role of individual investors in such
countries may be quite different from that presented in conventional Western theory.

5O Another problem concerns the stability of the eouations of the models. Eor
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
petroleun in the Middle East completely changed the tempo of develcprent there
and it is now faster than could have been envisaged in the model* She African
continent still remains very much unexplored, and therefore discovery of resources may
completely upset any path projected by a model*

~ T7 See^ for example. "Perspectives of the African region in the 1980s and policy
iirplications" {E/CN. 14/737) ? ''Projections results for some individual African countries"
(E/OSM4/737/add.lh "Comparative analysis of the projections made for developing
African countries by various United Nations bodies" (F/CNe14/73P' - "QuapHtative
analysis of the problems and perspectives of the African DXs and
"Perspectives of the African least developed countries in the framework of the
Ihird United Nations Development Decade'- (E/CN.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 oh the damnation of develops
countries, through transnational corporations, the monetary system, technology, etc, a
partial or totaTchange in the economic order may give rise to a new socio-economic

structure which could not be assumed as one of the available options in the ■_
projection exercise, and which would of course upset most- 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. . \ ,:

7< Another category of limitations relates to the statistical fraPTework. Firstly,
the adequacy of statistical data is often a major problem as far as developing
countries are concerned* Ihere exists a gap between observable problems relating _
to the dynamics of socio-economic change and the conventional methods of quantification,
■ttius 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 basic .social and economic relationships concerning development. It is not an
easy task to adapt existina quantification methods to tlie economies of developing
countries so as 'to take account of their heterogeneous structures. ^ie need for ;
standardization often distorts much of the statistics collected and militates against

accuracy,, . .. ' ■ , ■ ■.

8 Furthermore, even financial and human resources are often inadequate for the ,■
collection of extensive statistics, and there is often scepticism about 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 foundationso ;; ' ■ .,

9 Bearing in mind all these limitations, the ECA secretariat considers the
nodel-building exercise, as useful and full of future,promise for ;the-.following reasons?

(a) Fvery African Government 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, etc. Individual countries *iave to estimate
their future revenue and expenditure and decide on the monetary measures they wi^l
be required to take. All these activities are essential yearly functions for most ■ <■ .
Governments and oublic bodies. Ifoe exercise carried out by the ECA secretariat
should help to identify vfrat can be included in their policy packages-

(b) She results produced fcy tttdels provide useful guidelines in identifying
bottle-nscks, imbalances and steps required to bring about structural changes.

(c) Vfen actual development objectives are defined, the use of a model helps

in iir^rbving the statistical framework of the policy „

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

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

10. In African states model-building is carried out generally to help shape ■ . ■
government policy on industrialization, raising of tije standard of Uving^aintenance
of stability in prices, management of the demand for and. supply of foreign goods and
the direction in which the authorities want to guide the growth process as yell as
aeneral objectives such as self-reliance and regional co-operation, as outlined
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in the Laaos Plan of Action. She possibility of intervention in the economy is
to a qreat extent determined bv the structure of the economy and tte rale °fthe „
State" in this economy. In addition, the interactions between the different sectors
of the economy also depend to a large extent on the structure of the economy. 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 vrill be to forecast the behaviour of
the subsistence sector in a given set of circumstances- The more f*?^^™!*
diversified an ecorcny is, the more amenable it is to modelling, as the data necessary
to build the nodel apply largely to tha monetized sectors,

11 Thus, in the analysis of African economies three broad types of economic
sturctures may be distinguished. The first is the economy in its most primitive
form, with subsistence production decimating and a monetized market econony operating
only on the fringe of the econordc process. The second type is the rtore usual one, wit,
a substantial subsistence sector existing side by side with a fairly strong monetized
sector. One third type is the most moderns there is a fairly large subsistence
sector, but the monetised sector is dominant in its influence.

12 3h devising sectoral models for the first type of economy special exophasis
must be given to the subsistence sector and its interaction with the ^"S^^tence
sector For practical policy purposes such economies deserve separate treataient. Tor
the other two, we shall for the time being specify only so much detail as will

involve the subsistence sector in a minor role.

13. !<toen reviewing experience in the building of macro-economic models one cones
naturally" to. the question of how far multisectoral models are a necessary follow-up

to macro-model-bailding.

14 Two path-breaking approaches in economics were developed between the two
world wars, ttie first was" the Keynesian approach of visualizing^ national econony
throuah a system of national accounts "and formalizing the eocnomc mechanismontne
tasis^of the interaction of highly aggregated economic activities broadly defined m
the framework of the national accounts, The approach thus immediately forcea one
to consider the problems of consistency .and interaction between diverse _economc

activities like production, consunr-tion, saving and investment, and to link those
activities with official policies. But the Keynesian approach omitted the question
of production structure altogether. It only considered households, .fmal <^«^£.
and suppliers of labour, and private enterprises which took up the function of production,
employment and investment. The developed economies vfcich Keynes had as a reference
point consisted of a vx-ll-defined production structure where m normal cases most
production decisions were- 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 formulation o

15, Leontief, however, emphatically Drought into the picture the other side of the
economic machinery; the structure of production. Leontief showed that an e<xronic

the final demand structure is ignored.

16. The two aspects together help to provide a comprehensive picture, of the sectoral
ramification of tte problems of development in an under-developed economy. To a
policy-formulating 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

are of great importance in policy formulation. It is not enouah to assume that GXP growth

at a certain rato; It is aisonocessoryto know the structure of the Q3P and how it is movinc -

Sor1^!^!^^^!^13^^ V*Ksre SaTC diversification °f economic activity is a sine qua non
17 o Logically, therefore/the more aggregated macro-model exercise leads to
the irore elaborate approach of multisector economic models„ The purpose of the

present study is to outline some of the possible approaches to multisectoral

analysis and to illustrate them by results of specific country studies presented

in annex 11=

3o Objectives of sectoral analysis in the African context

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

detailed forecasts of production, final demand components^ factor inputs (i»ea employment,

productivity, capital, etc.) and foreign trade in goods and services^ It was felt that

the results would help in throwing light on some sectoral options. In other words f

once the objectives of a development plan are set and the global macro-economic framevrork
defined in terms of quantitative targets, multisectoral analysis 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

framework already defined in the naox>--ecbnomic model •

19« It should be noted, howeverf that not all the analytical tools presented in this

study are designed to meet all the requirements necessary for in-depth sectoral
analysis. Jtost of the models presented do not address ernplovment issues as well as

prices in great depth/ wif some of them ars not disaggregated enough to single

out all ijnportant activities or sectors. As is explained below? these limitations

often stem from the lack or unreliablility of data-

20. The analytical tools presented in this study should therefore be seen irainly as

instruments which may be used in the planning process o They can in no way be taken

as substitutes for plan fonmlation itself, since as is wall known the process

of plan forr^ulation should start with identification of the basic factors of the

;'systemr' to be described and planned (ioe the national economy) = 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 iipportant for the action to be undertaken in the framevcrk of development

objectives and strategies laid down by policy makers. It is at this stage that

analytical tools such as those presented in the study should help in formalizing the

links between various economic sectors.

21. In the applications presented in section E and in annex II, an attempt is made

to use the sectoral models in making a detailed assessment of the implications of

soma global targets and policies indicated in the development plans of the countries

concerned. In view of some of the results presented.,, it is hoped, that such

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

22 e In considering multisector projection models, several versions of the sane case

can be described, and different types of these models are applicable to different

types of economies,, Generally, however, we can classify the multisector models

alona the following lines".
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(a) Short-term tyres of projection ^odel_

23- Thpsc types of ircdal v.ry7 in an input-output forraf to carry the financial
flews as far as possible t :> as to rcake forscar.tr embracing not only the real inter-
iraustrial sectors but also the financial side and the government side. Of necessity
these irodols cover a sancatat shorter range, and their prira cbiective and
application is forecasting for the shcarb-terfrediurri term"- 'Thir* type of short-trnr
forecastle tool mil be taker, up. in the studies to bo c-rried out by
the FC?i secretariat in 1982/^3 .>

(b) rediurr/long-term types of ;..ircgection model

?AO Iliere arc vrxious types of mndel in this category. ■

(a) The sinplest type of accounting medals do not assume elaborate
relationships between the variables but try to set up approximate magnitudes and
obtain a consistent set of social accounts based on a set of assumptions.

(b) The second, group of models 'relate to a more cenr-lex econany, but assume-"fairly
siir^ie relationships between ths variables and try tc> obtain over-all consistency
uncbr a more rigcurcus condition than rrere guesses adjusted by triaJ and error ^-f
necessity such models depend a great deal en historical series of nation^ aggretatss/
and also en econorac theories regardii^a relatirnships between different econoric and
otriar variables• . , ,.

(c) Thirdly, there is a set of mcro-prx3eis hasecl essentially on the ot>en
input-output irodel approach using the iiput-output nsthodclorr' alone with econcraetric
iracro-model.. irethocls to .establish final derand.

(d) the fourth set gees a step further and tries to use the input-output
model more conpletely by considering the eier^nts of final demand in irany classes es\
part of the mter-industfial set-upo 'rhia gives a picture however approximate,
of the income distribution, and of -die relationship betvreen production" structure",
consumption structure and er^>3.ryn*£nt Gtructurc, ' ■

(e) Further development along the same linos brings Us to the dynamic input-
output models and other dynamic rnultisector models of' different degrees of sophistication
ita.cn. further limit opsn-erdedn-ss by intrpctucirg the capital matrix.

25. Section B of this paper describes a variety of rcx>-ls for itsdiimi/Oona-terr
projections alono with indications cf their possible application to African econendos

Eo TF-2E SEJCTOP^i WDELS

lo A single *:closQd'g Foldman-MahalanobiG growiJi nr>^.el 2 '

(a) Specification

?fJo Originally, this type of gra-rth mcdel assured that in any economy thai** is
an initial value addeci and an initial- investment which rreneratcd that value added - that
is , an initi^ ,ratgo Oj- total Vestment to value acuec. In its original. for-~"

2/ Ihis nodelj originally developed by Pelt3ran, was later applied to the Indian
econory by Mahalanobis. V^v.t the latter did wtib to divide the basic breakdown inte

investment goods and consunption goods and then develop a four-sector linear system.
for these sectors,
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the Tnodei assumed that there arc t>r> producing sectors in tic econorv.-. one producing

capital goods and the other conDisrcr goods, and that initial total investment is

allocated between these t*o sector?, It further a^sirTj-""- ?*n initial output-capital
ratio for each of die two sectors. ^Jtan, fron tlene initial assumptions, the growth

cf value added (GTT) for the no;^ peric^ vill dppsnr! on the initial investment,

the fixed output-capital rp.tioo for the tvr? sectors and their investment allocation,

The consuripticn goods pjif invortmunt goods ars crivsn frar. the supply side. If .

the goods supplied fcy the different censurptior ^cctc-rr r.c not ratch demand at a given

price, adjustment is nsade either through a change in the price or through an

adjustment in tbr. allocation,,

27= This twD-sector podel was broadened to cover several investnent goods sectors and

several consumption goods sectors by assuring that tto snn\ cf the ratios of allocation

to the investn^nt goods sector xx' t/.s consurrrption -rrx.-os saotcr is ecual to.oneo The

related output-capital ratios in each sector \kxc fixer;« Fence „ the output as value

in each capital goods sector and consumption good^ sectcr are estinatec*1. and

projecteo on £k\& basi.1? of a given allocation of investment and a given set of output-

capital ratios. This is A completely self-euntainx"! crc^rth model vidbch does not take

into account the forcicn aic sector,

23. ^he r?odel starts vdth initial values for a aiven base-year and the value added

figures for subsequent years are ^.eriveo or calculated after allowance has been r^ade for

investnent and its allocation by sector., Thus, in the present formulation, there is

no estimation of historical parameters = The projection of tiie ovor-all Gcono^

is basod on the initial values of output end incremental capital-output ratios (ICOHs)

for tte base-year, and not on the historical estimated paranRters, assuring that the.

ICOPs renain constant over the nediurv-term pariod of projections (five years).

(b)

29. The "dosed" growth rtoiel has fccsn spoli-sd usirc Ethiopian data for investment

and incorre in 1978 as the initial year and. » provisional allcca.tion of investment,

since the Pithiopi^n economy is modelled on a centralized socialist nlanning

systar^= In this" system, investn^ert is not alinestod hctt^een sectors throuc^i tlie

market mechanism, bat through.a central decision,, go that expansion of censutrption

rroods or investr^nt gcodc derives frcr. the supply side.,

30=, Ihe Fthicpien econonsy was dis&gcjrogatcd into five; r^ain sectors- three global

investment goods sectors, namely riining- transport; communications snd power, and;.

thirdly,, export-oriented agriculture r irvital7 tools ? canont and education; and. two

global consumption goods sectorsi uecTufactured consumntion goods,, and other consumption

goods sectors-and residuals.-, ?his level of riiEaqcrog--.td."Mi ^^3 constrained by the

availability of data on sectoral investment and sectoral ICQR3.

31. Tne Ethiopian economy experienced nvmy problems and constraints during the 1970s,

First of all. a severe drought during 1P7C-1974 depressed economic activities in the

country in several respects, fecondly. a revolutionary transformation of its

socio-econaric structures fundamentally changed its major institutions, 3/ V-ith

such profounc1. changes, past trends cannot be: used as good guidelines for projecting

the future. That is vtoy p. trial run of this grov/th model v?as applied to the Ethiopian

aconony because among other reasons, it does not take into accrunt or necessitate past

parameters for the projection of the future trend of the eooncrriY..0.._..Pather, an inter

industry coefficient matrix is used to derive future values fron an initial set of values

3/ I/CW. 14/748, sect, VII.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 Ethiopian example the fiqures

for all tlie sectors for the initial base-year 1978 ware 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 sane of the goods it produces are exported and. the

returns used to build up investmento Ite ehare flowing back in investment was

initially derived frcm trade statistics.

33c " She only difficulty arose in obtaining data for sectoral initial capital stock

and sectoral ICORs, and the non-availability of an input-output table for Ethiopia.

To remedy this difficulty, sectoral ICGRs for the United Republic of Tanzania, a

neighbouring country with similarities in the type of development, were used.? their

values are given in annex U,tz£Zj~. 2.1. To -^'^ainter-industry coefficients

similarly derived from the Tanzanian input-output table.

(d) Results and policy implications

34 „ Using the generalized grctJth model with the IGOR values for the United Republic

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

the growth path of investment is derived using the periodic allocation for each year*

Hhe results of this calculation are given in annex IIf table2.2. &nnex II, table 3 gives

the derivation of the corresponding value added. It was then assumed tliat the ratios of

value added to intermediate flows in the Tanzanaian input-output table aggregated to

the five sectors as in the Ethiopian case were the sare as in the Ethiopian experiment.

Using the above ratios with the Ethiopian value added for each sector as derived

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

the first projection period. (1979 - see table 5) and, for the last ens, 1984 (see
table 6)D

35 • ftotable use of this mitisector growth model has been made in analysis of the

capital resource requirements of industrial mobilization and economic development.

While this model looks very simple, its advocates point to its usefulness

in. avoiding bottle-necks by ensuring that the levels of output of industries

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

which has been successfully used in the Indian econcpy, could also be usefully applied to

other developing countries, particularly those which have no inter-industry statistics

(input-output tables) and whose economies have been faced by inajor structural chancres

or transforrations in the past. It allows such countries to -construct more suitable

input-output tables as a basis for analysis and projections of economic development.

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

investment component of the model incorporates the international f^-ipply of

investment goods, the closed nature of the model implies a fairly strong assumption

about African economies'which are not yet self-sufficient inCa-A'-^I. goods production. But

this part of tie nodal my easily be expanded by includina ?n investment both national and
urported components.

2. The disaggregated macro-economic model with variable relationships

(a) Specification and

36. The specification of a disaggregated macro-econonic irextel depends on its

purpose and objectiveso In other words, the subdivision of aggregates or sectors

must be effected in crder to account for the main activities in each sector, or at least

the most important ones (eDg agriculture, industry, external trade, etc)- However,

there should not be too many such sectors, as this increases the difficulties related

to the problem of estimation of the oarameters of the model „
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to be allied follows the same pattern as for itecro-^comtdc
^DsTrfthe eauaticL of a disaggregated mcro-econoric xnodel are obta^ed
the use of reoressian techniques. It should be noted, hoover, that
nTthfnu^ercf equations « both supply ar*? demand sides rray grease the
lv rf serial correlation and its associated bias. It cecotes diff""" .
Se stable regression coefficients, and this will reduce the suitability of

^efaTan^-stru^ntfor policy analysis, Mc«ov*rf the existejoe of a^large rater
of subsectors or activities increases the difficulties vath respect to the deflation
^ndeTSaTtes to be constructed in order.to establish the series at constant prices.

Because of the difficulties involved in relating all endogenous variables in a

bSeToTaieAjectives and policies laid down in the develcptentplan of the country
concerned. The larger the number of such policy equations m a model, the note
suitable it is for simulating alternative policy scenarios for the fonrniletion
of the sectoral targets of a develops plan. In other words, a disaggregated,
macro-model should contain (a) stochastic equations reflecting vtet is ™creor
less the historically detenruhed structure of the eccncray m taa shor^i^um runand
(b) policy equations representing the desired or targeted policies, and. the desired

relationships between then.

(b) Application

39. The disagaregated raacro-model approach was applied to the eccnory of Benin,
a country v*iere intersactoral linkages are not traced through an irput-output
franework. Hence, the only possible way to analyse ^eteteviour of the mm
sectors was to disaggregate the mcro-mcdel constructed fcr Benin in 197S-1980 in
accordance with the relative iinportance of various sectors,

40. On the supply side, the disaggregaticn w*s focused, on tte rural and ^^f*^
sectors. Since in recent years to rural sector has accounted for acout 13 per cent of
gross domestic product, it k divided into three subsecters, na«ely ^

by means of a regression equaUon, gross output for industri il crops as vkII as^
i ll bt btied usoig enpi^icdl p^u^va'^ ^^- '^ltner rrcm

by means of a rg q g

added in all subssctors are obtained usoiig p p

historical and present patterns or from intended, policies.

41. Although the share of the itanufactuxing sector in total GTS? is relatively small
(about 8 per cent) it was felt that, because of the role of in.astrxallotion in the
structural tran.forrreticn of any econany. and the objectives laia da«^»
policy inkers, an attest should be jna*.- to isolate those activities Aich play a very
toortant rol4 in the sector. Ge mar.ufacturing sector was therefore divided into
STgrSaps textile, beverage and vegetable oil iiriustries, f-;d other industry.
^ first^ «as related to acorulated investment in the :^Sustries c^cerned
while the second group is assunsd to represent a cerb-.in share of total sectoral value
added. However, in project.im the iraJel to 1985, account was ta»» of tia J*ely
increase in that share due to the ccxtplecion of the too cement ad sugar industry

projects.

42 The remaining corpenents of GDP by industrial origin (i.e. construction,
transport and comunications, cocrerce and other services and rublic administration
etc.) were not disaggregated because of tlie scarcity of data.
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<i3o On the expenditure side, the disaggregation relates to the external trade
sector as well as to investanent. Separate equations were estimated for iirports 6f
consumer goods and imports of capital goods, and total. imports" of goods were derived
rrori those two oonponents. Similarly, total exports of goods were related to exports
of industrial crops, which were assigned, a planned annual growth rate. However, it
was found that, because of substantial re-exporting activities in Benin, total exports
o. goods and services were closely related to recorded imports of goods o Total
investment was taken as a policy variable and a proportion (changing overtime)
was assumed to be investment in textile, beverage and vegetable oil industries.

44. Annex I contains a table giving the functions used for'each sector in its
proper cell from the supply and demand sides. It can easily 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 consiatent way0

(c) Data requirarents

45' S!f^e the disa9(?re9ated niacro-model approach is the simplest of the multisector
macro-models, its data requirements are relatively easy to satisfy as national
accounts data are often available. However, there remains the problem of disaggregating
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 vegetable oils. Investment figures
in activities such as construction, transport and communications, sugar and cement
would have contracted to better understanding of the pattern of growth in those
sectors. Similarly, disaggregation of consumption into various kinds of ooods would
nave helped in analysing the consunption pattern.

46. Overall, the data on the economy of Benin are rather scanty, and this has
prevented a detailed breakdown Moreover,. the national accounts data were obtained
mainly through estimates, making it difficult to obtain stable and reliable regression
coefficients. More specifically, data on food crops ware derived usina estimates
of cultivated land. Similarly,, because of the large volume of unrecorded exports
(^exuding cereals, imported and locally produced manufactured goods, etc.), data on
total exports of goods and services were also only estimates. However, the most
inportant aspect as far as data were concerned was the difficulty in computing
price, indices in order to construct appropriate sectoral deflators as well as
unit values of inports and exports.

(-* UsG of the ^aggregated macro-model in planning and policy analysis

47, The irain use of a disaggregated racro^odel in planning is its suitability
^°^W^ ^^fp^ting balance, and particularly the saving-investment
gap and the urade gap. Although there is no two-way flow showing how goods and

K^ "* * th g° (llipUtS)' lt is P08^ fron various
values added * ** «****"

?Z^ i contains the details of the results for Benin* In oeneral
found that under a set of assumptions derived fiaa the objectives, iS

andpolioies outlined in the country presentation of Benin for the ^
S^/1ttern in Ben ld b h h

andpolioies outlined in the country presentation of Benin for the 19^s ^T
rtS^/1ttern in Benin ^uld be such that there would be significant structural
changes m Production, with the share of agriculture in total GDP declining fran
^d^^l^ 1979 t?around 30 ^ cent ^ 1985, v^ile tte nnnufacturing Sld

g otal GDP declining

^r^l^ t?naround 30 ^ cent ^ 1985, v^ile tte nnnufacturing Stor
increase to over 10 per cent of GDP by 1985 from 0o3 per cent in 1979 The share

of the commerce and. services sectors wuld not change drastically because of the
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country(v traditional trade links with neighbouring Nigeria and Togo and the

transit sevioes rendered by the port of Cotonou, Thus, non-factor services are

expected to contribute very significantly to the health of the balance of payments e

3, Static input-output analysis

(a) Specification

49o The static input-output model discussed here links sectoral analysis and

macro-analysis so that more disaggregated growth forecasts can be obtained,

50 „ An assumption implicit in the specification of static input-output analysis

is that each sector of the economy produces a single good which can be used

interchangeably for intermediate demand, for consumptions for investment, as an

export or as any other canponent of demand. Since each input-output sector

produces many goods, price and quantity indices at the sectoral level are often

constructed in terms of purchasers1 (users') prices net of commodity taxes in order

to unify these goods into a single sector, Ccngpetitive imports into each sector are .

classified in terms of world prices plus tariffs. Ihe application of input-output

techniques is thus based on inverting the inter-industry coefficient matrix to

find gross output requirements based on a projection of final demands and canpetitive

imports o If one makes the additional assumptions that capital r labour and non-carpetitive

intermediate inports are tied to outputs by proportionality relationships, static

input-output analysis provides a basis for finding out what quantities of these inputs

are required given some vector of final demands,

51 o The methodological 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 macrc-model and naking r-^ro-projoctions up to 1985 4/

The macro-rcodel includes the following variables of final demands private

consumption? government consumption; domestic fixed capital formation; increase

in stock or inventories? exports; and imports. The private consumption and import

functions are related to GDF at market prices? government consumption is taken as

residual? and. the remaining variables are regressed on the time trendo On the basis

of the historical parameters thus obtained, the macro-variablGs 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

pYYfel by the calculation of the technical coefficient matrix, calculation

of tho Lscntief inverse matrix, estimation of final demand

employing some auxiliary models with an industry-by-industry breakdown, calculation

of dcinestic output employing the inverse matrix and final demand s calculation of

total gross output, calculation of value added by industries and finally estimation

of derand for primary inputs (eog employment) o

4/ Actually f the simulations were made up to 1990, The projections for the

period 1985-1990 may be considered indicative„
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(b) Application

52 „ Algeria was selectee3, as a trial example for input-output application not

siitply because of the' wealrli of statistical data available in the country but also
because of the relatively stable growth of the; econanya During the sc-cond four-year plan

period, 1974-1977, avGr.-i-ja e. __a£i c<rc*7tn in GDP was estimted at 6.1 per cent in real terras,
Excluding the nyc^ccamon sector, whose performance was rather uneven,. <rrowth in value

added averaged 9,2 per cent between 1974 and 1977, which was near tbe'minipum -
growth target of the plr-n. Expansion was particularly rapid in manufacturing and
construction,, reflecting the high level of investment,. In 1978, real growth in

GDP was about 12 per cent, propollsd by an acceleration of growth in industry and

construction in which investeant continued to be the most dynamic final demand

element. In 1975 f according to preliminary ECA estimates,, GDP growth was about

5 per cent because of a slowdown i;i r-rowth in hydrocarbon output and a driccpaac in
import duties.

53. With regard to expenditrxre indexes which are relevant to model construction,
investment and public consurrption -were the most dynamic domestic demand components
between 1967 and 1S7&* Public consumption increased at an average rate of 15 per
cent a year, raflectir/j expai^ion of public employment ei& services. Private
consumption, ^.tiich was estimated as a residual in the national accounts,

rose by about 3 per cant in real terms, reflecting substantial employment creation
and wage increases. After the 1974 peak, where exports were the leading growth factor,
the terms of trade deteriorated ,7 falling to 13 per cent below the 1974 level in 1977

-verall, following tl^ surplus vhich occurrred in 197^-, the resource gap, adjusted for
changes in the terms of trade, averaged 9.6 per cent of GDP in 1975-1977■*

(c) Data requirements

54«, The data situation in Algeria is fairly good. Six independent input-output tables
have already been published, indicating rather advanced experience in the construction
of tables. rEhe tables are^.

1957 number of sectors

1963

1964

1957
1974

1974

(93x25) at purchasers' prices.
(12x13)

(11x12)

(14x15)

(20x21)

(68x65)

published I960

1965

1965

1972

1977

1977

55, The 1974 input-output table with 20x21 sectors was used as a basis for. projection
Other official statistical data pertaining to macrc-pnalysis are found in various
Algerian Government publications. 5/

56o In Algeria as in many other developing countries, the statistical infrastructure
is still far from fully developed. For instance, no ccrrplete breakdown of fixed
investment and inventory investment by industry exists, and no sectoral annual
distribution cf other components of final demand (private and public consumption,
exports and iirports) is readily available „ T^e sectoral tiine-series data for all the

~ 5/ For example, ^-.niiuaire statistioue de l'Mgerio 1972 (Algiers, Secretariat
d'Etat au Plan, Direction dss Ftatistiques, Juin 1973); Annuaire'statistix?ue de 1'Algeric
1974_ (Algiers, Secretariat dpFc3.t au Plan, Direction das" Statistiques et de la Corptstilite'
Mationale, Octobs?: 1.^71^ fj^aire Statistique de l'Alg^rie 1975 (Algiers, Secretariat
d Etat au Plan Direcc.ion des Statistigues et do la CcmptaJbilite Hationale, December 1976);
Annuaire Statistioue de L'Mgerie 1976 (Algierss Secretariat d'Etat au Plan, Direction des
Statistiques et da la Carptab.\lit£ Rationale, December 1977)? Statistigues J967-78 (Algiers
Direction des Statistigu^s et de la Cnriptpbilit£ ^ti.^n=?le, Aucust 19*$) - and bulletin
trimestriel de statistioues gSnerales, various issues. " '
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components of final demand vrere constructed on the basis of their respective

weights in the 1974 input-output table- vtdch it was assured would remain constant

over the period of the estiioation,

57. It was further assumed that the input coefficients would remain unchanged

over the period of projection„ But in the real world, the observable input
coefficients change for reasons such as technological progress, changes in the

weights of minor sectors, changes in the basket for each sector and changes in
relative prices„ However, the approximate trend of changes will be revealed through

comparison of several comparable input coefficient matrices. Unfortunately, the
previous input-output tables ar-s not availr-Me for all the sectors for purposes of

cenparison. Consequently, tzs 1974 input coefficient matrix was applied to projections
up to 1985. For longer-tern1 projections greater attention will have to be paid

to possible modification of the coefficierts „

(d) p£isults and policy implications

58. She trial application of static input-output techniques to the Algerian
economy, though still of s preliminary nature, produced sane interesting results

and raised same noteworthy probleras of projection methodology, the findings of the

exercise, which are detailed in annex II, can be summarized es follows?

(a) The siirple macro-model projection revealed the potential for future

economic orowth in Alcjoria. Gross dcrnestic output is expected, to increase fran

120,465.6'million constant 1S74 dinars in 19?G to 3.59,335,1 million in 1985, an
average annual:growth rate,of 5,8 per cent, This projected rate of growth can

be said to hinge upon the hypr..-diesis1 of slow growth of exports in the future (about
3 per cent a year), which; reflects the Treasures taken by the Algerian Government

to conserve the country6s most precious natural resource- hydrocarbons*

(b) According to the macro-project.?.ons under the second scenario (annex II,

table 7.9 ), growth in tho $ontrpi total of each-final demand component is as
follows? government consurr^ticn will reach 1.49 tines the 198C value in 1985F

private consnnption 1 = 51 tirsss gross fixed capital formation 1.42 tines,

inventory changes 1.45 tiroDS and imports I,f3 tires. Accordingly the sum of

final demand will increase 1.232 times by 19S5f that is at an average growth rate of

5 = 7 per cent a year during 198G-198S, almost the same growth rate as that of

gross domestic output,

(c) In the case of government consumption and fixed investment,, a fixed pattern

of industries was assunfedc For projections of other final demand components some

auxiliary models were used for private consumption, experts and imports (see Annex II,

table 2.10 ). Finally, inventory changes t^ro determined on the basis of plausible
hypotheses as residual. Ticcoriirg tc these manipulations and the changes in
control totals, the final deirand for products of various industries is expected

to change as follows during the period 1280-1985; an increase of over 40 per cent

for agriculture, energy and water, housingt services, and public works for the
petroleum sector, agro-industries, textile industries, hides and skins, transport and
communications ? hotels, banks and insurance ant? services for households; and an increase
of less than 40 per cent for hydrocarbons, chemicals and wood and paper- Mining and
quarrying,, iron industries 7 construction materials and services to enterprises

inay decline.
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(g) In Alceria several inter-iitfuGtry tabloc -jr: ~v-il-?.ble, as was indicated
. The 1974 table w?s chosen -tie the br.se since it is the most recent.

(e) On the basis of these values fcr final dcr&nd and the technical coefficient

matrix, it vras projected that domestic gross production voulct increase 1.33 times

by 1<"85 compared vith 19?0. "jota! value added is a^octt^ to be 1.3.?. tiir>es the

1980 figure in 1935f growing by 5O8 per cent a year during tiie period.

(see annex II Table 2.13)„

(f) /Assuming constant employment ccefficients r total darand for employment

mil increase 9.3 times by 19P5 ovor the 19S0 figure, with an average annual growth

rate of 5.5 per cart. Since ttu population and. the labour force are expected to

increase on average 1.45 times, concealed unemployment is expected to decrease

markedly by 1985 „ According tc these projections,, wage ernrloyment - in several sectors

is expected to increase by more than 30 p^r cent by 1985 (see annex IX Table 2-14),

59 o $cr%2 further revision of tlie macro-model appears to be necessary in order to

make■more accurate projections of the control totals.

60 „ £.t a minimum,, it will be necessary for population, debt burden, external flet's and

other financial aspects to be introduced explicitly into the model as variables to

ensure that economic trends in Mneria are more accurately reflected.

€1. On the basis of available statistical data, some breakdown of fixed investment and

inventory investnent by industries appears to be indispensable. It is also possible

to supplement the irraictary or nordnal side of projections by projecting expert and

itrport prices, the terms of trade, etc,

62= 'The sir^le assumption of fixed technical coefficients for the future needs

to be reconsideredo Itese coefficients can be changed for tiie following detailed

comparison of in^xit-output tables perteininq to different periods of tiine. Eeycnd

tiiis cCFp<?rison in time, international comparison of tables wsuld also be quite

useful e It vjould also be useful tc corriiino tiic str.tic input-output apjrroach- with linear

programming techniques in order to determine, through various sectoral allocations?

optimal nrox^rth for final demand comronents as veil as for wages, Eimilarly,. in tlic

case of Algeria, vtiere a ^Tarioty of activities have been pursued to produce

the same type of output, the use of alternative vectors representing different

tecliniques of activity analysis v?euld help to detxnrinc the optimal input-output

structure,

63. In conclusion, viiat planners are trying tc" achieve in static inpat-output

analysis is to ensure that in each industry demand plus iryorts shall equal home

supply minus exports, reiver: that th& s;ini of outputs and the sum of the foreign

balance are already fixed.. In this process it is iiirplied ti\at consumer demand is

sacrosanct, given the level of consumer purciiasing pov^r? if any industry is out of

balance, adjustment must be nade by altering output^ imports or exports? but not

by altering demand. If demand is toe high? the cnrirnodity in question can simply be

taxed or rationed if demand is too low, it can be subsidized or advertised,, This is

the path followed by tnany input-output planners in \rarious countries; for then,

the aim of an economic systtm is to provide consumers vdth T^h-.t they \ienti adjustrr^nts

are therefore made tc output,, imports or experts, but not to consumption,,
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An econometric rncd.cl v.dth inter- Industry linkaooi

(a) Specification and

6*. ^-ieb.to^.QlcTyc The rrtfel incorporates srrc well-known rnacro-econc^ic equations
of the ^oornr^tric tvrv,. plus ■?. ■-stalls, ryst'j^ of inter-inc'ustrv linkages,

lite production structures, rrc obtained through tlic open-typo Lco-ntief model,

linkina ^reduction to dijrr-ct ar/J indirect demand, Consr?pption is determined by

incoircv ^nd sectoral investment is a function cf tho sactor?1 incremental capital-

output ratios derived frcr the D£V33ormont Pier for 197S-19R3O Sectoral exports1 '

arc also taker, from tho 7 Ian- Ccnvoodity inserts (~gricultural products and food, cil,

CiTi^nicals, irachinery and ccui-rent anrl other irrortec: rroeds) are affected ry sectoral

production, consumption and iiPTestrent-. Indirect t^xes and inport duties are also

functions of these three ittnso roctoral inccm; and f^rployTt^ent are defined by

sectoral r^^oduction, The parameters cf tlic irc-dcl pxg forecast values: eotk; of them o

derived from the development plan. v±iile the rest arc estimates based on cross-section

^jialysis of the related data of countries which arc son?e*.t;sat rore developed than

Konya? thti country

£5= ydel specifications, Except for the cnployrient relr.tionshir- all the other

equations are measured at 1976 constant prices in the Sc&ne v^y as in the develorment plan.

Fcv^ral versions of the nrrdel verr. tested r In the first version the economy is.

brckon dowi into tlnree prcducinry sectors (agriculture; industry and services) „ The

r-econd version has a nine-st^ctor broakdovm of intcr-industry relationships

(^qriculturc, licht and food itsnufcicturing, other manufacturincr, electricity oral

vster, building and constructionP trade, transport., rer^/ices^ other sectors). The

third end fourti\ versions investigate the investment rrocess in two different forms.

In the third version the sectoral capital stock is not permitted to decrease, while

in the fourth version a roarcdbal decrease in the sectoral capital stock is allotted

{disinvestment). In the renaininr- versions .tlx; question cf the determining sector

was tsstccL rJ.t-fc- determining sector is ens cf the procuciiKf sectors of the economy in

vtiich' growth, is cleterr-ined. not by the rodel but by a priori assumption, (During

the tests its actual value war derived frcr. ti1^, dev-_lc^:\-.^it plan itself) B The.

majority of .the s-^ctorn vsre tested to dcterrdnc:- v^thor tibicy could be the

of the Kenyan economy, ■ -

(b) Zpnlication

r:t aprlicc to Ifenyr. sct^i:- -.c be suitable for application

in planning in many African countries with veil-established internal linkages, such as,,

Algeria, the Ivory Coast; fcnecvxL, Tunisia., ?zr±*in:. Zimbabwe, etc. Similar models

ere proposed by ether United l-.ation.-3 bodies for irore dovclccad eccnemies. ECA should

try -to combine the econometric model viith't^o -open- int^r^-ijidufitry mcd^l to dcAuirjine

its usefu^nesG 'in the African context. 'A short' —thens ,ttc -.1 description of the model,

-ppc-rs in -^ncz 1 section :., and th;: ■ moults -re in .-^n:;ex. II, tables 2O15 to 2.17.

67. The economy of Kenya is one of the most balanced in East Africa.. 91^ per capita

gross national product was $US 380 in 1079n P.ccerdinc? to the ^r.ld Bank, the

population.Wis 15 = 3 million and its annual qrovTth rate about 4 per cent in 1979, Fince

indep.erLdencc tho country rias enjoyec one of tl.e hifjhoGt <^rcwth rates ,=n'Tong the lew-

incoms developing countries in Africao As a result F in 19C1 Kenya wr.s reclassified into

tJ\e croup of niddle-ir.coane countries, joining /aigola, Egypt- Ghanaf

ib etc.
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68. Agriculture, the most important sector, provides a livelihood:for 78 per cent

of the population. Agricultural production arew at an average annual' rate of

4 per cent between 1969/1971 and 1977/1979. The growth of food production in the sems.

period, was 2.9 per cent a year (less than the growth of population) „ Mining is a

relatively small sector which contributed only-0.6 per cent of the gross domestic

product in 1980. Itonufacturing output has recorded a high gra-Tth rate, averaging

about 7.8 per cent a year between 1971 -and. 1980. The manufacturing sector is still

heavily oriented towards import substitution,, Private and public consumption,

increased by 3 and 6.8 per cent respectively in 1971-1980.

(c) Policy implications

69o The model seems to be adequate to analyse the implementation of existing plans,
and particularly wall suited to the formulation of new medium-term developrent plans

for the African countries named above „ It is vital to be in permanent contact with
the planning authorities of the country concerned 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 exercise because of lack

of funds. It is also desirable to extend the number of sectors if oossible =

(d) Data requirements ;

70. The data requirements of the model are exactly the same as for the preceding
model0 . ' '

5O The dynamic input-output model

(a) Specification and methodology

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 exogenously as part of final demand, but has to be
determined within the system* The output of a particular time period should not only
sustain the changes in the final demand and inter-industry reouiremants but also meet
stock rcqumareiitB ill order to increase final deirend by changes in the output levels

of the various activities'■ In this context, investarent is defined as the addition
to stock-holding required by each industry in order to ensure a rise in output from
year t to year t+kn

.72o Such ircdels, in contrast to macro-analysis, are specifically designed to solve,
problems of resource allocation, and are highly powerful analytical tools for use
in long-range projections of economic growth, In fact; they are indispensable tools
for studies of the changing structure of output*

73* the model is specifically an extension of the inter-industry approach to cover
not only current outputs but also ienrements to capacity „ The model thus uses a
set of ratios not, only for current output levels with existing capacity but also for
the future additions to capacity,

(b) implication

74= The model has been applied to Nigeria, taking into consideration the special
characteristics of an oil-exporting country with adequate investihle oil surpluses.
Huge investment has been undertaken since the early 1960s and this has resulted in
a considerable and rapid structural chance„
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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. Oil, 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 19.79/80, 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

transformation 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 considered"

(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 account 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 varying rates of growth in the components of the

exogenous 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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^ ^ technological parameters of 1973, and. the investment structure of
the econonac structure of Nigeria was examined in terms of chanaes in roli

variables 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 a vector of growth for 1930 o Changes
in th- capital structure by 1980 were incorporated in the model to sustain
increases m demand for final use vectors.

if ec^at±OTiS of 1520 were then updated for 1985 with changes in the
2f .changes in the production structure, ioG in the profitability of induced

investment. This means that withs the huge growth in investment, it would seem
that the Nigerian economy by 19R5 will have a fairly sound structure, with less
dependence on oil.

82. itoe above model was basically designed to solve for the following;

~f ■ (-)4_EX?:a ^P8*51*"38 created in each sector as a result of the injections
or investment; J

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

(c) Pectoral creation of employment orportunities;

(d) Various rates of investment allocation among industries?

(e) The desired level of exports to offset the growth in iirport requirements,.

f °an te fa±rly a^lied to economies which undergo certain drastic
^ tLa reSUl^ °f ^ ***** f di f

go certain

^ f ****** of one dynamic factor of a
case of A1^eria' and to sane extent Angola and ~
modification *» ^elccan also he allied to

COuld alS° te ex^^ to countries vdth a strona
l^a^ ^^ the1?r^th ^f *« investzrent vector, lite Botswana^
and Zambia. Ifereover, applications of such models are not Generally restrictive

economies (With strong linkage sectors like manufacturing) such as

f^*^' I^ver the model is not amicable to countries iST^
, a dononant agricultural sector. au4 a- tiny manufacturing sector

^. StudY iG Only a ^^ical feasibility study that

5s? £
^. economic-effects and

(c) Data requirGments

(i) ^^s of <3ata generally needed for dynamic input-output rcdels
(a) M input-output table of sufficient disaggregation;

( 'tbl^ ooefflciant mtrix of ^e same order as the input-output

SGrieS ^^ for ^ ^con^etric model, for
^T^ ^^'^ iapart8' ^tribuUon of au^ncrx.us

capital
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(ii) Data used in the case of Nigeria

87 „ 1he existence of same basic data for Nigeria considerably facilitated the

experiiiiental application 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 disaggregation, biany sources were used for collating
the statistical cfeta. The most important are listed below, together with the
type of data available,

(a) Input-output models

(i) Input-output table for the Nigerian economy, 1973 (at producers'
values) with- 25x25 sectors?

a For manageable operation, the size of the production matrix

is aggregated to the order of 18x18 sectors;

b Final demand., which is composed of 5 column vectors for final
deliveries (iinports are excluded.) P is reduced to only 4 by

assigning gross fixed capital formation and increase in stocks

(working capital) to the production matrix only, keeping a

vector pertaining to autonomous capital expenditure.

(ii) A constructed capital coefficient iratrix for 1973 (at producers' prices).

(b) Econometric models

(i) ECft data

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

b Data on expenditure on GDP (1970-1979)

c Import price iiidices (1970-1979)

d Export price indices (1970-1979)

(ii) Ofrira Development (1975-1980)

a Data on GDP by industry of origin (1979/1980)

b Data on expenditure on GDP (1979/1980)

c Sectoral distribution of investment (1975/76-1979/80)

d Analysis of capital prograrrmes by the government (1979/80)

e Private sector indicative capital programmes (1975-1980)

f Analysis of government expenditure (1975/76-1979/B0)

£ Balance of payments (1975/76-1979/1980)

h Inplied incremental capital-output ratios.

(iii) Other sources

a Actual data on exports of crude petroleum. (1970-1980)

b Exchange rates

£ World oil imports

d Data on exports ofi non-hydrocarbons

a Consun^Jtion elasticities with respect to income for Algeria
and f'o
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(iii) Variables in the system -:■■-.■

88. (a) Dynamic input-output model

(i) Endogenous

a Sectoral extra capacities

i, Sectoral value added

c Sectoral induced investment

d Sectoral employment

e Sectoral non-corpetitive imports

f Growth rates in demand for new investment

(ii) Exogenous

a Private consumption by industry

b Government consumption by industry

c Exports by industry

d Total airports by industry

e /Uatoncmous capital expenditure by industry

(b) Final demand econometric models

(i) Endogenous

a Private consumptionexpanditure

b Government final consisrption

c Exports of oil

<} Iton-oil exports

■ e Brports of intermediate inputs , . -

£ Irrports of capital goods

£ Autonomous expenditure

(ii) Exogenous

a^ Export price indices

b Drport price indices

c Current transfers

' d Ret factor- income from abroad

e Vforld oil inportsc

(d) Policy implications

89o Dynamic input-output inodels offer., many advantages in influencing and guiding

policy formulation and decision-making as well as; in solving practical problems faced

by planners.

90 „ 3foey give tiie planner vfaen examining various investanent progranmes^ a wide

spectrum, of growth possibilities reflecting various policy decisions regardijig the
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SiLHcono SS fl thus bottlenecks and constraints in each
sector can easily be detected.

secondly, they enable the planner to consider in a systematic manner the most
cS?lattemof resource allocation to be adopted in the develop*** plan,
experimenting on various possible investment programnes.

irvectrent as" endoqenous and an integral part of the system.
liS path of the econa^ with less dependence on a songi*

factor of growth such as oil

-v relate i~cUvidu:O. production sectors to final danand and to

'^^^ld"*iflmof vital ^^^M
constructing consistent development plan targets„

94O Lastly, besides showing the profitability of ensuring the efficient allocation

investroent.

- ss--str.ra^.. -

6. A raultisectcral rodel for structural analysis

(a) Specification and methodology , .

95. in general this ncdel can te specified for any n^* °f^ pr°d^"
sectors for which an innut-output table.exists, plus one additional sector for the
SS of investitent in the form of equipment and mchinery produced k^Jhe

sector^ Aitonq the real production sectors for which specific F«™*ictK»
Sll L ttion is defined in suchavBV that it

or^ Aitonq the real production sectors for whic p F
ellned, oL sector, construction, is defined in suchavBV that it

dings, factories, etc. vftich constitute part of wvesteo*.

96. to specification of the r^del can ba described in five categori£3: inputs

cussed briefly below,

(i) Inputs and output of each sector

q?o Gross production in each sector is specified with a production **&&*>£**
labour and capital assuned to be substitute factors of Producticno "The irodel is
specified with Cofcb-Doucrlas production functions including -
rates of increase in productivity within each sector. For each sector, ^J*^r
types o^ input are defined, interrrediate deliveries fron other sectors (based on
technical coefficients of an input-output table), and. imports of raw material inputs

(ii) Capital composition :

98 For each sector two types of capital stock are distinquisheds stock of
buildings and plant, and stock of capital equipment, machinery, tools, etc. Tne
sum of the two is the total capital stock. Depreciation rates_are applied to
each type of capital stock, and total depreciation of capital is obtained as the

sum of the two.



ST/BCf/PSDo2/10

Page 21

(iii) Consumption and n£jt exports

99 n Total final consumption of"'goods delivered by each sector (including consuinption

of competitive imports of the corresponding goods) is defined to be a function of

the total population r total consumption expenditure and the price indices of the goods

of each sector. Exports for each sector constitute the second component of the

model's final demand part. These are taken, to be net of competitive iirports of the
corresponding types of goods. In the specification of the Fodel net exports are
exogenous.

(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

101. For the. model to bo consistent some specifications are made regarding macro-

totals for the economy as a whole. These include identity specifications, namely *

total employment is equal to the sum of sectoral employment totals?' the total
capital stock of buildings and stock of equiprrent are obtained as a sum of the respective
sectoral components? total gross output in each sector must be equal to the sum

of intennediate deliveries to other sectors plus final consumptions and net
exports of the goods of that sector „

102. The model's specification as outlined above cannot be solved directly in
linear form as it requires a differential solution. However, this complication 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 irore detail in annex I.

103. In the form in which the rrodel is solved;, the set of endogenous variables
includes ?. the employment rates in each sector, the investment rates, the gross
output of each sector, prices indioes (sellers' prices) and final consumption

rates.' The exogenous variables include total capital stock and labour growth

rates, growth of pqbwlatirn, rf?sngae in productivity rates for.:each sector, increase
in exports of each sector and the rate of increase in the prices of imports.

(b) Application of the model to a developing country

104 „ The specification of the irodel discussed above was first outlined by
Johansen and applied to the econarry of Norway using 1950 as the base ,6/ Its bold
adaptation to scroe aAfrican developing countries -is considered to be useful since
it gives a relatively veil 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 vfoich the model could be arplied was based on a variety of criteria, among

6/ Johansen, A Multi-Sectoral Study of Economic Growth (/Amsterdam, North-Holland
Publishing Co., 1974)7"
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which are the existence of a detailed input-output table and other relevant datar

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

of the econorry especially as regards the market structure and freedom of price movement

changes in sectoral investment, etc. It is believed that the ncdel can be fruitfully

applied to economies such as those, of Algeria, Egypt„ the Ivory Coast, Kenyac

Morocco, Nigeria and Zimbabwe* The example given in annex II Table 2022'is an i

the model to Morocco using the input-output table of 1575.

105. The exploratory application was based on aggregating the Moroccan input-output

table for 1975 into eight production sectors: agriculture, phosphates, other mining,
rrenufacturingp energy (including electricity and. water), transport, conxnerce and

services and construction. Public administration was excluded from the input-output

framework as independ.ant treatment was thought more appropriate, This disaggregation

was thought to be the most convenient and realistic at the present preliminary

stage, since rare detailed disaggregation would require very extensive work on

establishing appropriate production functions, cross-price elasticities and

sectoral capital structures which cculd not be easily easteblished in greater detail

given the scarcity of date. Ts the 1975 input-output table for Morocco does not

give specific data on depreciation, some rates based on experience in various countries

were applied to the capital to derive the depreciation rates in each sector,,

(c) Data requirements

106. Given the fact that the model has a variety of interlinkages in the production

and demand structures of the economy? its data requirement as regards quantity and

quality are higho Quantitatively, the model requires inter alia specific data on

the input-output structure for a base period, sectoral enployment, sectoral capital

stock separated into equipment and machinery and buildings, tlie aggregate price

indices of the various sectors, iirport content for the output of each sector, the

returns to capital in each, sector, income and cross-price; consumption elasticities

wages in each sector.

107. The most problematic data for tie application of the model relate to capital
stock, prices and consumption elasticities. The total capital stock in 1S75 was

estimated using an average capital-output ratio for 1972. This capital, stock was then

the proviso that the figures should be in line with the proportions given by the

official statistics with respect to the separation of investment into these two

components. 7/ Price changes were based on the data aiven for selected product

indexes for various Moroccan towns along with the cost-of-living indexes for the najoi

sectoral groups. £/ To obtain the required measures of consumption elasticities

for each sector's products use was made of the 1960, 1964 and 1975 input-output

tables, from which , with similar sector aggregation figures for sectoral consumption
and output for the different periods were compiled and used to derive the relevant

elasticities of consumption with respect to incoma,

7/ See Annuaire statistique du Maroc 1973 (Pabat, Direction de la Statistique),

P- 210.

8/ The data vjere obtained from various issues of the Bulletin mensuel de

statistique and, of Indice chi cout de la vie.
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(d) Policy iinplications

108 . She model could be put to a variety of uses both in analysing the structure

of the econorry and in deriving appropriate policy implications. In applying the
model to a given economy two approaches can he 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 irqpact on the major economic variables and sectoral structure

resulting from changes in such factors ass

(a) Prices of imported, goods?

(b) Total invesiJttsnt expansion in a given period;

(c) Population growth?

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

109= Ihese factors, either singly or in subsets, can be taken as tarqets in a

given period, and then the model will generate patterns of sectoral growth in
terms of the absorpbion of capital and labour in each sector, gross output and the

likely price changes.

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

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

change vcould be on the pattorn of growtho The simulation of such structural

changes would be done in terms of the paranietGrs of the model, for exanple the production

function parameters. Analyses can be made, say, of the implications of making the

economy more capital intensive, or less. Similar analyses of the implications

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

consumption elasticities, cross-price elasticities, etc.
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ANNEX I

MATHEMATIC FORMULATION OF TEE MODELS

1• The Closed Growth Model

With the assumption for a given base-years the path of value added investment and

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

1. Y(t) = yQ + a(oYo - K c c O * \ >k>

\ K

2-

3. C(t) - Y - o< t (1 +

\ K \ K
where

Y(t) = Total Value Added at time t

I(t) - Total Investment at tirae t

C(t) - Total Co"isumption at time t

B = Ratio of output to capital in producers goods sector

B =Ratio of output *.to capital in consumers ppods sector

^, =Coefficient for allocation of investment to the producers'goods sector

\ ^ Coeffici.-.it for allocation of investment to consumers'goods sector

= Total investment to total value added ratio

Generalising the above two-sector 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) nay be derived as follows for:

= I(t-I) + & * . I(t-l) + P, \. . I(t-l)
*1 Rl lC2 fc2

<' + I", ^u + f, ft, )" . I
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The sectoral outputs are now derived from the formulae:

11

6' Yc "7c ic c >
i ,i i i

The sectoral L investments are derived fron the allocation ratios,, so that

i

i ' ' ki ' "ki * "ki 'ki 'k2 ' "2

The sectoral outputs are then projected for t as follows

8- yc (t) = yc <t-l) + |5 . \c . I(t-l) i - 1,2
i i ■ i i

c fc. V. ° + Ik. ^k. + L k/ o
i li i i 2 2

2. The Disaggregated macro-econometric raodel

The simplest of the multi-sector macro-model is illustrated by the following sets

of equations and identities used for Benin where 9 sectors are considered (1) food^

(2) industrial crops, (3) other crops, (4) te:rtile9 beverage, vegetable oil, (5) other

manufacturing (6) constructions (7) coramerce and services^ (3) transport, (9) public

administration.

1 ' h = ao + al l°3 AcF + a2 lo?> h

where ACp denotes acreage devoted to food crops and L^ denotes labour force in agriculture

given exogenously.

INC l c

where A denotes the acreage devoted .o itb industrial crop and J\ is its corresponding

yield per acre attained exogenously.



ST/ECA/PSD.2/10

Annex 1

Page 3

3. YFCR = d XFCR. and YINC « u XINC

In foods crops and industrial crops, the value added is simply iinputed as a ratio of gross

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

growth rate is assuraed.

4. YLFF = (1 + m ) YLFF ,
o -1

For textilea beverase and vegetable oil industries which form at present the largest

component of industry9 a production function is used as follows:

5. Y™,. = b + b <r- I. where I. is investment in those activities.
TBV o ^4 4

o

6. Y01IF « mYTBV

Other manufactures is taken as a ^iven ratio of the value added in the major groups e.g

textile and beverage.

7. Y
Con = c + c, . I*

o 1 *~

For construction, total investment is used

8. Y - d + d, YliAF
cos o 1

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

9. YADM = e + e,.YDMP ,
o I — 1

Public Administration is computed from GDP in the previous year.

= 1 +1 . Y
CON

Transport is thus repressed on commerce and services.

11. CGOV = n + n. . YDMP
o 1

CPEV - p + P, . YDHP
o I

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

are estimated as functions of GDP at market rcrice.
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Saioe procedure is followed for ir^orted consumption goods and investment goods.

tl 12. MCGO - zo + 31 YD?TI I MCPG = mo + U\ lim

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

consumption and investment goods:

13. MREG « s + s. (IICOG + HCPG) .
: o

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 factor cost.

14. XPIC = (1 + r) XPIC_,

Exports are estimated for industrial crops on a simple growth rate basis.

Re-exports are obtained as a residual.

15. The national accounts balance is obtained as follows:

Y.-C + I+E-H : ...;.-■

and the trade «ap B

M - E «= B

as also the saving-investment gap SG

SG ■= I - S = I ~ Y + C

Definition Q'-JjJlL^l^SL.and symbols

ACFC = Cultivated Land of Food Crops

LRUA « Total Labour Fcrce in Rural Area

XFCR - Gross Output of ?oods Crops

XINC ^ » " of Industrial Crops

XP^ - » " of Palm Products

XCOT - :1 :f of Cotton

X^RH = " " °^ Groundnuts

YFCR « Value Added in the Food Crops Sector
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Value Added in the Industrial Crops Sector

> ".-. --■ ■". in Livestock* Forest and Fishins

in Textile, Beverage and Vegetable Oil Industries
It It •

in Other Manufacturing Industries

in Construction

in Commerce and Services

in Transports and Conmunications

in Public Administration and Defense

GDP at Factor Cost

Indirect Taxes less Subsidies

GDP at ^larket Prices

Import of Consumer Goods

Import of Capital Goods

Imports of Goods and Services

Export of Industrial Crops

Re-export of Goods

Exports of Goods and Services

Investment

Government Consumption

Private Consumption

Investment in Textile, Beverage and Vegetable Oil Industries.

3. The Static Input-Output Model

The input-output model of the open type divides the national economy into two parts/

intermediate production and final production. The elements in the final product still

follow the overall balance rule for each sector and as a whole so that if Y. refers to

the value added in the ith sectors C. , I., e. refers to^ consumption, investment and
,1. j. j.

exports, m/ being fx; i-rts consisting of non-competitive imports m. , m
me

1. Y. - C. + I. + e. - m. - m.
1 1 i i ic me

2.2y. =Z.c. + . ■I. + .1. + ^.e. - Amic - An
iii 11 i inc

In m. there aoay be some components of imports which are strictly non-competitive and which

do not go into final demand independently but are incorporated in the product.
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The first stage consists of estimation and projection o£ the macro-model of the final

demand. This model can be described as follows:

1.1 YDF = a + a, > IF.
t o 1 £j j

1.2 YD = YDF + (G - T)

1.3 ln(G « T) « b + b. t
t o 1

1.4 C - c + c. . YD
t o 1 t

1.5 CP^. » d + d. YDfc
t o 1 t

1.6 CG - C - CP

1.7 In IFfc » e + e.t
t o 1

1.3 In IMV = f + f,t
t o 1

1.9 In Xt = S + 3jt

1.10 If = h + h. YD
t o 1 t

where YDF - Gross Domestic Product at Factor Cost

YD * Gross Domestic Product at Market Prices

IF = Gross Fixed Capital Formation

■ G ~ Government Transfer -r

T = Indirect Taxes

C = Total Consumption

CP = Private Consumption

CG - Government Consumption

iNV - Inventory Stocks

X = Exports

H = Imports

t - time
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The next stage is tne gross balance relation for each sector* If X.. is the output

of the ith sector ?;oin3 to the jth..sector and X. the total gross output of the ith sector,

then the gross output balance is written as:

2.1 X. = ~ X. . + C. + I. + e. ~ m.
i j 13 i i l i

So that gross output equals tho. total disposal of the outputs into intermediate sectors

as inputs denoted by X.. and into sectoral final demands.

For each sector, a simple production function is envisaged e.3 the input into any

sector is a fixed proportion of the outputs so that:

2 2 X . - a.. X. where a., is a given fixed constant estimated at a point of time

through an input-outjxt table which satisfies the overall balance (equation 2.1).

Replacing X.. by a.. X.s we ^et the relation;

2.3 X. = £. a..X + C. + I. + e. - m,

2.4 Xn =a]1X1 +a.nXn*C] + I, + e, - m, m,

Xnl

M = a .X. + a '£„ .- X.
nc ml 1 ia2 2 t.-±i i*

It is to be noted that X, .... X denote outputs of domestic production sectors of
I n

goods and service:-, V t'.ie totnl vnlria added by each sector, M the non-competitive

imports sectors.

In matrix form:

2.5 (I - A)X = C + I + E -

2.6 A, . X * Y

2. 7 A . X » H
- : nc
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Since the matrix A and vectors A_ and A-,r are known, and A is a square matrix,
'"■ - . —1

we have by inverting the matrix (I ~ A) and denoting it by (I - A) :

2.8 X - (I - A)~! (C + I + E ~ 21c)

2.9 Y = A^ . (1 ■ A)"1 (C + I + E - Me)

2.10 M - A (1 - A)"1 (C + I + E - Me)
; nc nc

Thus, the unhnorcas of the system are either the vector X or the vector C + I + E - Me

4. The Model with Interlinkages in Industry and Final Demand

CP - a + b YD
o o

Y. - (1 + r )* + Y. i " i
i o io

YDF « Y. /YSi 1*1

j - 1,2,...,n

i = 1,2,...,n

Y.

CP.
3

CG.

l

L i

INV

INV

3

= YDF +

~ f .CP

= c.CG

^i

'i

— n. IN

3

YS.
l

sr/.
i

EXP. « EXP- (1 + r.)t ^ * l,2,...,n
Jt jo j

EXP - X^i EXP.

F = CP. + CG. + INV. * EXP. J = l»2,...,n
J J J 3 J



X.
1

ITS =

.I. XW.
Ill

YD

S

SG

YDF

YD -

= TMV

= Z i

+ ITS

- CP - CG

— s

k

li - EX?
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II-TV

i * 1,2 ...,n

V ss t 9 r»

CF ft INV

5> The Dynamic Input-Output Model

In this section, we are specifically considering a multi-sectoral approach which is

open to more exo£enous influences where the process of growth of the econbrty considered

in all sectors and their interactions are integral parts of the model. Tfe start again with
the basic balancing identity;

n

i * R. - 11.
i i

i i = l aii ••• X.- + C. + I.

The consumption vector (^ ic treated in two vrays:

Total private consumption Cp is 3iven by a function of the form:

C - f(YNT)

where YNT - YDT + (PX - 1) + YF + TF

PM Fli PIT

and where:

YNT = Gross National Product at market prices

YDT = Gross Domestic Product at market prices

?X = Export-price indices

P'1' = Import-price indices

YF = Net Factor Income from Abroad

TF ■ Current Transfer^
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Then sectoral consumption is adjusted with sectoral income elasticities.

Government consumption C is estirriated by a la.^ed function of the form:

where R is rhe export earnings of a specific sector.

The export vector E. is determined by an exogenous element e.g world demand for oil viz

. =0 + (1 I
l o 1

E
l

Imports M. are determined as functions of I. in cases of imports of capital floods
1 x

and Y. of specific sectors for imports of industrial inputs based on the intensity of these

industries to deliver these commodities donestically.

This p,ives all the components of X. except the investment vector 1^.

In our previous static formulation investment was taken up exogenously and no attempt

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*

&X. - b~.\ I.. + b':\ I.o +... +b7* I :
—* l 11 ll 12 i2 in n

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. = bM £x, + b._ Ax. + ... + b. Ax
i ll 1 i2 2 m n

Eeres the investment vector is treated in tiro ways;

Public investment I is given as a function of oil^
P

I m h + h.X
p o I. o

Private investment I is given as a function of incremental income:
c

where y = (y - y )
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The investment vector is then partitioned intos

autonomous investment I which is retained as a final derxand vector and induced
: \ S . ■

investment in a matrix fora of:

I = bAx
r

Then the system can be rewritten as:

X-AX + C +C +1 +1 +E-ii
P g r s

Substitution and rearranging we get a simultaneous difference requation system of

the form:

X --(AX - Bi\X) = C + C + I + E ■- M
P S s

Assuming a constant growth > rate 3. for each sector so that:

B x - B *x

where g is a diagonal matrix consisting of gfa.

X - (AX - sBX) - C + C + I + E - M

Solving for the consistent output growth path for given C., I , E. and M., we get:
X S X X

X = (I - 1 - S3)"1 (C + C +1 + E ™ M)
■ : ■ P g S ."■..■

For assumed changes ing.'sand 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 «y will thus be

given as:

ly = A . (I - A - gE) |£(C + C + I + E - II)
L p g s jB

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 Economy

For countries with a relatively more, diversified and a compe'titive.market economy,

growth models may constructed on neo-classical lines by taking into consideration market

forces9 e.g prices, demand and supply while maintaining balance relations and intermediate

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

Morocco.

The model has a Gobb Douglas type production function of the form;

Pit °^i ft. .
X. - Ae . L. K. 1 » 1 y
ill f »

where

X. ■ Gross Output in Sector i

L. = Labour Inputs in Sector i

K. - Capital Inputs in Sector i

P. =* Productivity rates of change in sector i

2. II. « A X.
i /i i

where

M. = Imported inputs in output of X.

Consumption is defined as below for the ith sectors

3. Cf = Hgi (Pi ... Pn_2 Pn C/IO

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

4. Di ■ di ki

- 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 and definitional relations as follows:

6. 2_ K. - K Total capital stock equals sum of sectoral capital

7. 2l. s L Total labour employed equals sum of sectoral labour inputs.

The final sectoral balance is given by:

8. X. - Zx. . + C + E. - M.
1 lj l i i

where E. is export.



ET/ECA/PSD.2/10

Annex I

Page 15

In fitting the model recourse is taken to differentiating the equation and expressinr

the relations as rates of rjrowth of labour, capital, output and consumption, etc.

Through some transfonnations and with sone simplifying assumptions the equations

1 to G can be transformed into difference equations with the form of?

9. By <= Cx

where y - a vector of endo?,eneous variables in incremental values

x - a vector of exe^eneous variables in incremental values.

3, C ■ matrices of coefficients.,

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

by a dimultaeous system solution.

10, y * 3"1 Cx
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ANNEX II ... . . . .

J I-1DDEL FOP THE £TFIOPIA?; FCONtFY

(^urarary of results)

The Ethiopian ecororv is modelled on a centralised socialist planning system*

Investments are allocated betvieen sectors by a central decision so that expansion

of consumption goods or investment goods are given from the supply side* If there is

any diseouilibrium this can arise from the fact that the goods supplied, by the

different consumption sectors do not natch the demand at the price fixed by

the state or alternately the price system fails to balance the dorand and supply

sectors satisfactorily, the rerredy being either a change in the price or an

adjustment of the allocation.

The model which is beina triad cut for Ethiopia is a generalised, form of the

Feldman Mahalanobis models.

Instead of the two sector growth model of ffahalanobis a model has been developed

involving five sectors of which one is purely a consumption sector and two are

purely investment sectors, the rest being mixed■sectors. The model has been discussed in

Annex 1.

Two scenarios have been tried cut. One uses the investment allocation ratios

and the base period investment fund as given in the Ethiopian official programme (1) «

The following sectors are delineated in the above mentioned documents , ICORs have

been taken approximately as in Tanzania for these, sectors.

Table 2-1. Investment allocation and related capital output ratios

Par cent of total

allocation of Proposed capital

Sectors investment* output ratio

Mining, energyf water-supply,

construction 20 7=8

Transport and comnunications 26 10 „ 4

Manufacturing 15 4 „ 2

Education7. bousing and social services 15 3,6

.Agriculture 20 2O9

(1) Ten year investnent programme 1980/01-89/90

Government of Ethiopia,

* The shares do not add to 100 because of other investments „ £ee ten-year

investment proqramme 1980/81-1989/90 page 21O

Using the formulae developed in Annex I wa get the following table for the

growth of investment ever 19^0-85 =
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Table 2-2. Growth of investment by sectors q980-1985j {values in million Birr)

Base

1981 19S2 1S*3 1984 1585

Total invested 07A.4 " S54.06 1 040.99 .. 1 135.84 1239.32 1352.34
Minin, etc. .174.88 190.81 20?,20 227.17 247.P6 270.47

227 34 24R.06 270.66 295.32 322.22 351.61
131 16 143.11 156.15 170.38 185.90 202.C5

Fduation, etc. lSllie 143.11 156.15 170.38 135.90 202.85
Agriculture 174.88 190 „ 81 208.20 227.17 247 .afc 1^__

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

T^fele 2-3 gives the growth of value added or national income over the period as
derived from the formulae.

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

Value added Base ' - : • ".--

1931 19?2 19S3 19S4 1985

363 381.5 414.2 443.3 475.1 509.7

Transport and .oo 1
ccWucation 355 37C.9 404.9 433.3 464.3 498.1

Manufacturinq 831 P65.1 502.3 942.8 987.1 1 035.4
S3STSL 2 208 2 247.8 2 291.2 2 295.1 2 346.7 2 403.1
TVoriculture 3 072 3 937.8 4 009.6 4 087.9 4 173.4 4 266.7

7 629 7 711.1 3 022.2 8 202,4 8 446,6 8 713o0

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 2O7 per cent.

It was subsequently though that Ethiopian capital output ratios viere lower
than those of Tanzania and a revised lower set of capital output ratios of 5, 9, 3,
2 9 were taken for the four sectors, mininq etc. . transport and cannumcations,
education etc, agriculture etc. It was assured that manufacturiiig output entirely
consists of consumption goods and has the same capital-outrut ratio as before. On
that revised basis, the following table gives the flew of investinents and the
corresponding flow of value added in millions of Birr in 1979-80 prices.
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Second scenario

tLirij: F_lgv of investments (in millions of Birr -.t constant 1979-RO prices)

Investment

by sectors

Total

finingf etc. x

Iransport and

ccrr^unication I,

196,03

"cc:.?4 1 232.50 1 381.91 1 5/5 „<]

2:.?D^5 2'6a50 ?7G.38 309, <?:

■0 320=''5 359n30 40? R'

Education? etc

Agriculture

k'J" kcl"

hs" he?1

131,

.131,

171.

16

€8

hi

1-3

19

:7O

■7 c

06

or

on

164

16<

21?

o eje;

IP''1

ISA

2'%

.SB

.88 .

207,

207.

276..

29

29

On

232 „

232 o

309.

■03

8f

2- (in million of Birr at constant 1979-80 prices)

Value-added,

by sectors

etc

'Iranspc^rt and

cconunication

Education, etc

/^rrriculture

Total

lf°n

355

R31

2 20P

3 072

isni
• • —

402.22

391,41

2 257 ,.02
3 P39.61

15^2 19P3

1

■-M6.19 ^"95,49

2 311O?>I7 2 373.61

19?'* 1985

55C.77 612.74

433,57 541.12
993,65 1 053.98

2 <M2.71 2 520nIS

4 195.73 * 302o5P

7 629 ...J7 R56-27 ^11-10 G3?6.fi3 8 671,43 9.03^

? ^^
kuiie up the ir.tcrrediate
consistency. As there i£
for a leter time.

may also be used to

for Etlucnia ttds exercise has been put off

teve to d*e«i on tejSti
? need «*
l^ stxll higher grcrth rates will
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The disaggregated rracro-econometric model which was formulated for Benin

was explained in annex lo Because of data constraint, the disaagregation was limited

only to the rural sector, the manufacturing sector, investments, imports and exports

of goods.

The scenario which is presented in the following table is mainly based on the

country procranme presented fcy the Government of Benin for the United nations

Ccnfarenas on Least Developed Countries, However, sore structural characteristics
which could not be assumed to change drastically in the period 1981-1985 were taken

into account in the scenario. Hence, the results presented are, in sane respect,

different fran the planned over-all and sectoral growth rates indicated in the country

presentation „

The scenario assures that the activities related to livestock, fishing and

forestry v.dll continue to expand at the historical trend while there will be some

arprovement in the industrial crops sub-sector, especially v.dth respect to yield
for palin 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

level of food self-sufficiency and vill have mainly to maintain such level and (b) most

cf the Treasures indicated in the country presentation vdll materialize mainly in the

second half of the 1980s since the related projects are expected to be financed by

uncertain external sources. Such measures include inter alia the iinprovement of

extension services through inputs fron research projects and. training, the

provision of health and housing facilities in the rural area.,, the introduction of

new types of seeds, etc. In the manufacturing sector, textile/beverage and
vegetable oil industries are assumed to continue to be the leading activities. Hence,

other irrportant activities such as cement and sugar industries are assumed to expand

at the same path as the three leading activities up to 1985 and vdll grow faster

only during tlj3 second period of the decade. Such assumption is based on the fact

that the dcoestic market for these growing activities (ioe cement: nn£ sugar) is such

that a rate of expansion higher than that of textile, beverage and vegetable oil

could not be envisaged unless it is based on the. existence of a sub-regional market

vfcich is still to be worked out in the framework of CEAD or BOOKS, Also, these

now industrial activities, as wall as the existing ones, still suffer fror? the difficulties
encountered, by most infant inctuntrieE in developing countries with respect to raw

materials, technologyf management and cost of production. As it was explained, in

annax lf the growth of the remaining sectors, except construction which

is related to" investment, would follow that of the above basic activities, more or
less on tfcs basis of the present econcrcic structure.

On the expenditure side, the scenario assumes an investment plan similar to the

indication given, in the country presentation which will affect the pattern of imports

of capital goeds and consequently that of total imports of recorded, goods. As for
exports, it is assumed that tise present pattern of re-export of iinported manufactured

goods will be reduced as a result of some rationalization measures envisaged, fcy the

Government, However, exports of non-factor services will continue to expand thus

bringing about a substantial release in the current account balance „

On the basis of the rtodel presented in annex 1 and the above scenario, and using

scne targets and policies outlined in the country presentation of Benin, it was

projected that the over-all average annual growth for Benin in the period 19S1-1985

v.ould fcc about 7,8 per cent and. 7»7 per cent for GDP at factor cost and market price

respectively.
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While the rural sector will continue to grow slightly higher than in the recent
past, (about 3,2 per cent per annum), there will fce a much-faster growth in the
manufacturing sector with an average annual growth of about 13.3 per cent- The
sector of commerce and services will continue to be", to sore 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 pgainst 38 per cent in 1979 and that of the

manufacturing sector reaching over 13 per cent in 1985 against 8 per cent in 1979,
the share of commerce and other services remaining more or less at its level of
1979 {about 33 per cent)o

The pattern of expenditure of GDP also shows soms marked improvement* The
elasticity of consumption with respect to GDP will remain below 1, thus brinaing
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
domestic 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 9 per cent respectively),
the sustained re-exports activities in Benin coupled with a surplus in the services
balance would keep the share of trade gap in total GDP at around 6 per cent by 1985 =

Over-all, the scenario points to an increasing self reliance of Benin with
respect to (a) its capability of financing its development? (b) its move towards
food self-sufficiency and (c) its effort in building some industrial base.
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JUMMAT/ OF PROJECTIONS FSSULTS FOR ALGERIA

This note gives the results of the application of a static input-output
model to the Algerian economy. The explanation of the model has already been given in the
preceding text. Table £-7 gives the empirical values of the parameters for the model
which was used to project the final demand. Table 2--8 gives the results of projections

based on historical trends. These projections show tnat if the historical trends
and policies are maintained GDP vdll grow by 10,8 per cent per annum during the
period 1980-1985 ax)d total consunption vdll grew at about same rate? 1/ (12 per cent
against 12.4 per cent). Investment will grow by 13OG ner 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 pursue its policy for conservation of the country's
hydrocarbon resources by reducing its exports and curtailing investinent growth rates
so as to achieve domestic and external equilibrium. In tlie light cf these recent
policy announcements a second set of projections given in Table^2-9 has been made, re
stricting investitient to grow by 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 scenario.

Final demand estimates were made for the future up to 1985 (and 1990) as given in
Tiblo 2-10* Total final demand projection is obtained by summing projection for
government consumption, private consumption, fixed domestic investment, inventory

changes and exports and by substracting imports. Table 2-11 shows the. calculation
of domestic gross output as obtained fcy the input-output model. Sectoral value added >
ratios of 1974 to grosc output, is used to project the corresponding 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 fcy the nurriter :of ceople employed in
the particular sector. The results of this computation are presented in Table 2-13

The value added and employment estimates show that labour intensive
industries vdll have an edge in the growth rates compared to capital intensive
sectors. Thus^high-growth rates are projected for agriculture, energy and water,
housing, agro-industries, services, etc. but hydrocarbon sector, mining, iron and
steel industry, construction, etc, are projected to grow at lower arates. She second
scenario thus envisages diversification of the economy to a more labour intensive
and consumption good oriented direction than to a heavy-industry develcpnent on
capital intensive line- Cn a priority basis- Particularly, oil is duly conserved
as a matter of policy to help in achieving a stable arowth rate in the future in
slower but more steady way.
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Table 2-7* anpirical macro-raodel for AlgeriaT ig67-197o

Equations R '.E, D-V7.

1. Production function

YDF, 50.364 + 0.20273 t - 1
IF.

3(40.75) (20.83 ,

2. Conversion adjustor

In (G-T) = 7.64558+0.06775 TIME

(18.65) (2.44)

3. GDP market prices

YD - YDF + (G-T)t'

4. Total consumption ,

C - -8.71500 + 0.73191 YD

t (-3.00) (17.13)

5. Private consumption

CP = -7.20659 +0.56879 YD

t (-3.19 (17.88)

6. Government consumption:

CGt = ct - CPt

7. Fixed gross investment

In IF = 1.35022 + 0.13826 TIME

(12.79) (16.99)

8. Inventory stock function

In INV "=* -0.81930 + 0.1182,8 TIME

t (-1.17) (2.19)

9. Export function

M = 20.054 + 0.59856 YD

t (26.19) (3.23)

10. Import function

M = -20.054 + 0.59856 YD

fc (-4.48) (9.51)

0.9797

0.4272

0.9697

0.9697

0.9665

0.3245

0.9005

0.9005

2.3538

0.2529

2.2559

1.7541

0.973

0.6454

3.4706

3.4706

2.9567

1.2664

1.6162

1.6506

1.4088

1.5150

1.6798

1.6798

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

1967-1978, August 1980



Macro-Model

(1967-1978)

10 Equations

Input-Output
Table (1974)

21 Sectors

GENERAL SCHEME OF PROJECTIONS

FOR ALGERIA

Auxiliary Growth

Elastisity Formulae

(Early ECA Non-LDC Model)

E/CN.14/737

E/CN.I4/PSD.I/7

(iv)

Auxiliary Consumption

Model (17taxations)

Macro-Projection

Up to 1990

Auxiliary Exports

Model (12 equations)

(iv)
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Model (15 equations)
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Matrix
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constant dinars) ■

Sectors

A.

E.

C.

D.

E.

Fe

G1
or

H.

I,

J.

Ko

L.

M.

Ho

PQO
Ro

TAo

TB,

UV.

Agriculture

Energy and water

Hydrocarbon

Mining and quarrying

Iron industries

Construction

material

Housing

Petrol services

Chemicals

Agro-industries

Textiles industries

Hides and skins

*foods and papers

Other industries,

Transports

Conmunications

Commerce

Hotels

Banks and insurances

Services enter-

prices j

Services housiehold

Total

1974 final demand

vector

Amount

5 295.7

367.0

13 003o4

471.9

8 7C3.D

681.6

4 247.1

2 464.4

2 72G.5

4 351.9

2 307-1

629.2

1 520.6

157.3

1 730.3

157,3
„

629.2

83PD9

1 625.4

576.8

52 433.0

10.1

0.7

24.8

0.9

16.6

1.3

8.1

4.7

5.2

8.3

4.4

1.2

2.9

0*3

3,3

0o3

1,2

1,6

3.1

1.1

100.0

1900

Final derand

vector

7 543.4

1 033.3

15 429.1

156.6

2 548.9

-298,5

10 337.8

2 542.5

1 220,4

7 374.2

4 17?-.0

1 447.1

1 555.8

326.1

1 P^O.C

507.7

1 323,1

2 048.9

623.5

1 988.1

63 732.0

1985

Final demand

vector

10 725.9

1 550.2

18 014.7

148.7

1 00o3

-559.1

14 636o9

3 599.0

1 376.6

10 727.3

6 247.2

2 171.0

2 091.8

477.7

2 6P5.2

761.2
_

1 907D7 .

3 090ol [

539o9

2 992o6

84 184-9 ;

1990

Final deirand

vector

15 192.5

2 280.7

21 166.7

131.9

■1 170,2

"527.C

20 729o3

5 096.3

1 595.1

15 452.3

S 163o9

3 191.5

2 651.5

6?1<,3

3 H71.3

1 119.5

2 722.2

4 558.2

; 419.7

4 410,3

112 548.0

Source: Projections made lay the ECA secretariat.
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SUMMARY OP PROJECTIONS RESULTS FOR KENYA

The Kenyan inultisectoral models which was explained in annexl, was simulated

using inter alia a scenario close to the revised development plan 1979-1983. The

results are presented below with some related policy implications o

Overall9 gross domestic product is projected to grow by.5.3 per cent per

annum during the period. 1976-1983 with the two main sectors namely agriculture and

manufacturing grovring yearly in the average at 4 . 2 per cent and 6.2 per cent

respectively.

Table 1 shows detailed projection of the gross domestic product by industrial

origin 3 It should be noted that the projected increase in the agricultural output

is expected (a) to maintain or even slightly iinprove the present level of per capita .

food consumption? (b) to increase the availability of agricultural products for the

manufacturing sector and (c) to expand exports of agricultural products.

As it may be seen from table ls tliere would not be significant changes in the

structure of production as agriculture and services will continue to be the leading

sectors. However, the share of the manufacturing sector will slightly increase to

about 14, per cent of GDP in 1983 compared to 13 per cent in 1976 which denotes a slow

down in the growth of that sector compared to 9,4 per cent average growths reflecting

the policy currently underway of releasing industrial protection since some in:iu3tries

are no longer in the stage of infancy and could ccnpetc successfully against imports.

Another aspect which is worth noting is the relatively high share of trade

and services in total output of Kenya - 37 „ 6 per cent and 39,2 per cent in 1976

and 1983 respectively= Actually, the model has proved that these two sectors

are the determining sectors as it was explained in part 2O For example the scenario

which vtcis analysed assumes an exogenous growth of the trade sector and then derives -

the growth of other sectors through the model structure,, Such assumption has

proved realistic since most of the results are close to the actual figures indicated in

the 1973-1983 development plan

Table 2-15. Gross ^cme3^SJPI"^^ foff* ^i£(^ftrial ori-ii} ?-ctu^-1 1^K:, :Pir°r^.?ted-r

K& million in 1976 prices Annual growth

1976-1983

1976 1983 (per cent)
i Sectors values Share % values Share %

1= Agriculture 463.7 35O5 618=1 33O2 4.19
2O Light and food

manufacturing 89=3 6.9 136.0 7.3 6,19

3O Other manufacturing 77.0 5.9 117 = 4 6 = 3 6o20

4. Electricity and water 14.2 1.1 21 ol 1.1 5O79

5= Building and construction 46,2 3.6 61.9 3.3 '4.26

6. Trade 119.2 9,2 173 A. 9.3 5 „ 50

7. Transport 61,0 4.7 94.3 5.1 6,42

Co Services 367.5 28«v. 558.0 29.9 6.15
9= Other sectors 57-9 4.5 9*1.1 4.5 5.48

GDP at factor cost (YDF) 1 29671 100 = 0 1 864.1 100O0 533
Indirect taxes minus

subidies (IT~5) 109^0 363,0 5.92
GDP at market prices (YD) I 4Q5.3 2 027o.l 5737

Itotes Slight discrepancies in total (yi>) are due to rounding

Sources Kenya, Central Bureau of Statistics and ECA secretariat..-
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The stability which-was noted in the structure of production, also characterizes
the expenditure pattern." Except for fixed capital formation which share in total
GDP declined from 20.7 per cent in 1976 to 18.-5 per cent in 19R3, 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 regain in 1983 at their levels of
1976. However,' the saving gap being slightly larger than the trade gap .in 1983
there is need for reducing the consumption elasticity with respect to GDP since

investment; growth could not be reduced fron its projected lev; level of only 3.6 per

cent per annum-

Table 2 indicates the pattern of Kenya's expenditure in 1976 with projection
to 1933. It mav be noted that GDP at market prices would grow annually in the
avereqe by 5.4 per cent and that the elasticity of total consumption with respect
to GDP would be about 1-07 during the period 1976-1978. As for the fixed capital forma*
tion, its projected low rate of growth stems from three main reasons e Firstly the
excess capacity which existed in 1976 would be fully utilized by 1983 and the growth
of production in the period 1976-1983 would not require large additional investment,,

Secondly, emphasis was put in theidevelotment strategy of Kenya on more efficient
capital formation characterized by low incremental capital output ratios ■ Thirdly,
the flow of external fiiianciai:resourcesuis expected to be substantially reduced

over the planning period.

£s a consequence of the <?bcvc investment pattern, iftports elasticity with _
respect to GIT would remain at. a relatively low level of 0,96= As it is shown in
table 3, such iirplisd moderate. rate of growth of airports {5=15 per cent per annum)
is a result of relatively low rate of growth of .imports of machinery and eqoiprent

as well as airports of services „

12^2-16. Gross domestic product by expenditure

KB million in 1976 prices Annual growth
-— 1976-19P3

1975- ■- Share-■ -1S83 - Share (percent)

values % values %

Private consumption* (CP) 913.5 65,0 1 344,6 66 „ 3 5.63
Governcient consumption (CG) 253.8 18.1 382.6 . 18 = 9 6.04
Ttotal consumption .. 1 167 = 3 83 = 1 1 727 = 2 05.2 5./S
Fixed capital formation (3W) 2S0.4 20.7 372.5 13.* 3.62
SavJigqap (SG) 52.5 3.8 72.6 3,6
Exports" (EH?)" 451.6 32.1 648-8 32.0 5,31
jx^rts (SO -504.1 35.9 -716.3 35.3 5,15
Trade gap (TO) . 52.5- 3.8 67.5 3,3

GDP at market prices (id) 1 405.2 100,0 2 027.1 100 = 0 5.37

Itotes Discrepancies in total GDP are due to methodology,

* Including changes in stocks.

■Source; Konya, Central Bureau of Statistics and ECR sccre-tr,r
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Imports "by commodities

k Cormcdity %& million in 1976 prices Annual growth
(H_) (per cent)

__6 19C3. 1976-1983

lo Food and other agricultural
products

2O Crude oil

3, Chemicals

4- Machinery and equipment

5O Other goods and services

Total inport (t«)

■ Source: Kenya/Central Bureau of Statistics and EGA

27,4

113.0

64O1

179.7 .

s 119 ^

40 „ 5

169.7

93O8

248.3

164.0

716.3

5O74

5O98

5^58

4O73

4O58

5.15
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RE3..LT3 CF THE !■ ULTISECTORAL D^EAMIC MODEL TOR NIGERIA

Nigeria is the roost 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 econary towards rapid
and sustained economic growth in the 1970s. During this period Nigeria was not

only enjoying a trade surplus but also a current budgetary surplus. At the close of

the decade the picture had reversed when Nigeria turned from a net capital exporter to
a net capital iirporter 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
hamper the huge development programme Nigeria is currently pursuing in its Ftourth
pevelopnent Plan. Nevertheless, in our planned scenario we have still retained the
importance of foreign trade as the leading sector in tlie economy, and for the purpose
we have advocated a balanced programme for developing export simultaneously in key
sectorso

Against this background, the economy of Nigeria lias been examined under
various growth packages, independently and siimltaneously, 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 changes relates to the historical growth
pattern of the final demand, componentsf employing regression techniques, to trace
their effects in output and income determinationl Projectina on a historical basis
of growth for 19S0 and 1985, the output path reveals an average annual growth rate of
6O5 per cent in real terms against 6.2 per cent in the period" 1974-1980, provided
agriculture is able to grow by 3.R per cent, manufacturing by 5.3, exports by 10.6
per cent and imports by 11.7 per cent. However, this growth programme is not on the
high side when it is realized that the economy -mly1 achiewd a mere growth
of 2.5 per cent in real terms in 1980. Oil shows the highest growth in exports of"
10.3 per cent on an annual average during 1980-1985 but relatively lower than the
14 per cent average annual growth attained during 1974-1980. Nonetheless, oil has
still maintained 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 trn.dG
balance which was exhibiting significant surpluses of 3,760.4 million Naira during
1974-19C0 will be 4,611.9 pillion 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
per cent and agriculture by 17.4 per cent only. All programtes'have more or less indicated
this result in capacity creation, except for the prograrrm- on growth of private
consumption where priority is given to the develornant of agriculture of 71.9 per
cent increases. Similarly, the value added generated shows the saire pattern of output
creation except for minor changes in magnitude.

Table 3 shows the possible investment allocation programmes among industries
during 1980-1985. In all growth programmes, except that for exports, it had been
clearly indicated that it is more profitable that the largest share of planned
investment should be directed towards tlie development of transport, electricity
generation, construction and manufacturing, nevertheless, it is a logical outaome
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 3O8 per cent and. 4.9 per cent in 1980 to 2 = 6 per cent and. 3O8 per cent
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in 1985 respectively, while the share of nanufacturing vdll rise marginally from
7.4 per cent in 19£0 to 7*6 per cent in ISP5* TSie programmed growth of private

consumption as a matter of policy (vddch is more dependent on agriculture), has
showed that more investrrient is needed for the develortrerit of agriculture in 1980.

However, the sequence is reversed in 1D85 v?hen the conducted programme on growth on

private consumption favours norc investrent in manufacturing than in agriculture
reflecting the changing pattern of consumption with respect to growth in income.

As the foreign trade, banked on oil, is the impetus of economic growth and
the leading sector which gears growth towards self-sustainment, export promotion
policies have been taken as an indication of possible future chancres o Therefore,
in our development scenario and with assumed changes in the capital structure of
industries, we have allowed a higher rate of export growth than has been actually
observed. In the programmed growth in exports for 1985 we have assuned a growth* of
12 per cent for oil and 7.5 per cent, targeted, for the Third United Nations Development
Decade, for exports of non-oil with minor proportionate changes in growth rates

in key sectors. It my be noted that a large part of the phenomenally high possibilities
of this programed growth of exports may be due to the assumption that the proarammec1
export requirements could, be soid in international markets.

The results obtained shoved that the cconcry by adjusting to this scenario
will be able to achieve 7 per cent growth in output in 19R5 compared to a orowth
of only 6O5 per cent under the past growth trend scenario* V7ith this scenario, the
extra capacity created as ^11 as the income generated, in the oil industry have
indicated an increase of more than one and a half times that obtained under the
historical performance scenario, Capacity creation in the: agricultural sector have
increased by more than five-folds of the earlier observed increase depicting another
structure for export diversification. However, capacities created in the manufacturing
sectors decreased trejnsndously reflecting the relatively small dependence of exports
on the sector.

Similarly, the investment pattern follows the same path of output development.
The most significant changes came in agriculture and oil industries. Both sectors,
together, claim more than two-thirds of the planned investment, while with the
historical trend scenario for exports their share have: only accounted to about more than
half. In an effort towards export diversification, the chare of agriculture in total
investment has increased by more than three-fold from the one originally observed under
the historical trend of exports =

The findings also reveals that agriculture still remains the largest employer
in the economy providing more than 50 per cent of the additional jobs needed" to
broaden the base and to strengthen the capacities of exporting industries. The
planned export growth programme has indicated that for the develomsnt of agriculture
for exports it is necessary that the sector should at least sustain four-fold increases,
in jobs than has been actually observed with the historical growth in exports. On
the other side, employment opportunities in oil industry have indicated relatively
smaller increases in jot creation nf only 26.7 per corrt during I98O-I9850

^ It should, however, be noted, that tliis study is only a physical feasibility
stuay that aives the possibility of growth under some reasonable assumptions about the
real policy variables. It aims to provide a methodology and the results are more
illustrative than substantive. Although, sufficiently disaggregated, this is not a
carplete plan, as financial duplications and prices do not come up in its formulation,.
Therefore, any coirparison done with actual plans or any economic variable derived is
3ust to show the order of magnitude and to help planners to trace the impact of their
various policy decisions.
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2-a. Planned growth in export vector basic indicaters - 1985

■Scenario; Planned export prograrme of growth of 11.8 per cent

- Oil 12 per cent

- Non-oil 7O5 per cent
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RESULTS FOR T3E imLITSCCJDPAL STRUCTURAL /UALYSIS M3BEL FOR MOROCCO

Annex II

Page 2>l

The ^rodel for inuluisectoral structural analysis. >?as estimated and sore scenarios ran
for the ?t>roaoo economy for tlie period 1980-1335, The scenarios attempted were undertaken
-■if the aim of iUustratino ha,-- the -icdel could be used in policy choices of a structu
ral nature and hence, the results should be interpreted as being indicative of the i-i^y
patterns of growth under certain structural changes,

rJSble 1 bela.T summarises the projected growth under different sets of rates of
-oanae in productivity airing the neriod 1333-1935 in ti- differant sectors atong with
ciivea different rates' of: increase in total iiwestitsnt in the garae period o O^o rates of
arowth o? investnentwMPe useds a high rate of 10 rer cent yearly based on a relatively
hi~H investment race achieved between 1975-1930 and a moderate rate of 7 per cent yearxy
based on sor^ iinproverasit- over tiie relatively slow rate of investment expansion during the
1373-1930 period. t-^V-expected that the total investment rate planned in the Maroccan

'-jinquennal Plan 193l-lSSS*will fall within this interval 1/All these simulations ^re
based on the structure of intersectoral flows as estiraatai from the 1975 input-output

table.

Although the results in the table 1 are only incUcative, they reveal sane in-teresting
features ^irst^y, the results show that during the 1900 1985 period, the most aynamc
'sectors - * .e sectors v^hicii in real terms mil qrcw fastest - are likely to be agriculture,
^ininq other than phosphates and manufacturing. Oi the other hand, the inodel simulates
Vw growth for the phosphates sector as well as for tiie services sectors o^ tr,ansport
and conferee. Purther/tVie model's results point to a very to; or even a negative grc^ch
rat.- in. the construction sector. 'Jnis feature is supported by the fact that during the
past few years value added in construction has actually "?oeen declining, a trend apparently
captured by the irodel simulation for the 19H0-1985 period o

Secondly, the results ohov relatively little elasticity between ou^ut and changes
in productivity, nhis feature may be explained by the fact that the productivity/
parameters in the nodel ralate to elements of laoderni-sation and technological changes,
Tt v^ould therefore apoear tl^t during the 1930-1935, ti:e economy of Jtorocco need not
undergo extensive irodirnisation in the various sectors iii order to aclueve _ hijn rate., or
arowth in other words, tk& model results show that the Moroccan econcrr^ is presently
S2fon ffaSy nodern t3ci,aological base, r^^r, it should be a^iasisea that some
spears like mining (excluding phosphates) and agriculture show a fair response to
increase in the rates of clianqeof productivity inlying i^nat these sectors can benefit
frcra further r:ofernisation durinq I3?'0--1935s .

Overall- under the assuniption of Idstorical structural relationships, the results
coint to a litely growth co; arazid '5,3 per oent for ^ ix> real tenr^ (altijough tius
estimate does not include ^e rate of grcrth of public acfednistration) . ^is growtn
TOlo require a total averaqe annual rate of increase in xnvesteent of about xO per cx,nc
yearlyT^rate^hich is just slightly less than the ^storical 10,3 per cent average
annual increase in capital fonration during 1975-193,'.

As noted earlier, the application of tiie nvDdel ms exploratory and as such it is
tliouqht pertinent to outline sar^ of the pro^aLams ancountar^ and to outline acneip.
S^ov^SL tnat are pro^c^ed to be mde on tin, mod^l so as to n*ke it more applicab
to the African economies

1/ By the tii^7 the model sinulations were made jhe Morcccan Quinquennal Plan for

1931-1985 vas not yet available „
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The first major problem of applying the model to Morocco related to the

availability of certain critical data namely s (a) sectoral employment data, including

averages wages data on these variables was not readily available for Morocco? so that
estimates of sectoral labour inputs and labour productivity in the production

functions were very difficult to obtain with reliability o In most cases only crude

estimates of these parameters could be obtained although every effort was made to

supplement such parameters with data from countries with similar economic structures;

(b) the consumption elasticities and cross-price elasticity data. In spite of quite ' \

a few simplifying assumptions with regard to the demand structure, the price data * ♦
presented a major bottleneck in the estimation of demand coefficients especially

(i) derivatives of demand with respect to total consumption expenditure? (ii) derivatives

of demand with respect to prices of each sector; (c) the capital depreciation rates

and, sectoral outlay. As the 1975 input-output table gave no values for depreciation „ it

was difficult to obtain the necessary values for capital depreciation in each sector. j

Fbwevcrr since oapitsl is fairly similar in many countries the relevant information \

was estimated frcm data of countries, eog Kenya? Algeria with comparable economic

structures. The estimation of the distribution of capital stock to different sectors

was relatively easy due to the fact that rtoroccc has fairly good national accounts ;

detailing, in quite a few cases, the allocation of annual fixsd capital formation ■

to the different sectors,

Ihe data problem was further compounded by the fact that consumption behaviour in

developing countries still has to be explored and its determinants more fully

analysed., Actually, the weakness of the data base on the demand structure and other

problems resulted in a poor performance of the model with respect to price variables

which in a majority of the simulations were not meaningful. In view of the fact

that price projections is notoriously hard this is net surprising. A lot of trial experi

mentation has to be attempted before reasonable price projections are also obtained.

Ebr limitation of time, therefore this part of the projection has been left for

further irprovement before being presented. It is suggested that the model should
be usefully refomulated to enable a more straight forward, and realistic treatment

of the consunption patterns in developing countries»

7hs second pioblem in the application of ths model to an economy like that

of Morocco, relates to the fact that the model docs not directly address the major

problem of balance of parents deficits and how such deficits affect the level

pattern of production, especially in the ' lcng-and-mediurn termo It vould therefore 'i

also seem iirrortant in any future adaptation of the model for application to j
developing eccnond.es to incorporate in a more explicit manner, the relationship of i

external financial resource scarcity with domestic production and demand structure.


