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INTRODUCTION

This seminar has been organized for the purpose of arranging & o
disoussion between planners and statisticians in which the requirements of -
the planners are confronted with the possibilities of the producers of
statistics, to develop them in the directions desired. Indeed, this is
a type of those mectirigs between users and producers of statistical

 information essential for a proper understanding of the views of each

other. Such confrontations are bound to result in a sympathetic considera-
tion of one another's views and will eventually lead to speaking the same
technical language. It is hoped that such meetings will occur more .

frequently at the national and sub-regional levels than at the regional .
level. = S

2. Already, a critical review of the uses to which the available
statistical date in the different countries of the region have been pu}
has been made and the wesknesses therein and the gaps still left to be
£illed have been indicated. Moreover, the paper on the potentialities of
the revised SNA has explained the areas of ecomomic and social analyeis
where the system is very useful. Together, these items of the discussion
programme Have highlighted the needs of data for economic and social.
analyeis and projections as well as indicating how these needs can be met.

3. Tt seems then that the other point on which conclusions will kave to.
be reached is how best to organize data provision so that the needs of
economic and social analysis, projeotions and hence planning can be
adequately met. For this to be aohieved, decisions will have to be made

on a daairqble_proce¢ure for plamning as well as on the responsibilities -
for providing the different types of data required for analysis and
projections. = - ' I o :

4. However, before suggestions are madé as to how the problem can be
tackled, it is necessary to explain briefly the link beiween economic and
social analysis and planning since the decisions on data needs for economic
and social analysis and projections have important implicationa for
planning techniques and procedure.
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- PROJECTIONS AND PLANNING : . ‘

5. Projections are statements aboup,future events based on empirically : Y
tested propositions concerning the past. Basically, they rest on two

assumptions - an orderly pattern in the past and a determinable relation

between the past and the future. But to be able to identify the orderly

pattern in the past, a vigorous analysis or diagnosis is imperative. This
analysis (diagnosis) helps to identify the variables and the probable
relationships that may be employed in the projections.

6. Analysis provides the background for making hypotheses which form the

basis for projections. Projections help to establish alternative :

possibilities. When these possibilities are confronted with .the constraints

in the economy - policy, institutional, etc. - policy-makers can make .. =

decisiana.about feasible development targets. . When these.decisions have ..

been made, plans are drawn up. . Thus the first step in any realistic .

planning is. the analysis..of the past and the present situations. Sy

Projectipns baged, on such findings and policy variables form a framework - - : .

for the determination of. development targets. : et B
~ "The first problem involved in.the technique of formulating a ... . ..: "

programme consists in determining the posszible targets of development in.'. ‘

& given economy. Such a problem cannot be resolved without a prior review

of past events and present poseibilities, and its solution must be the

result of painstaking analysis. First, to undertake what might be: termed |

a diagnosis.of.,the national economy; an examination must be mede of the

way in which,a country has evolved in latter years, .and.of the dynamic.. . .-

factprgﬁyhjph;hgve played a part in-ite growth. (f special importance is;: .-

the dstermination.of the most recent rate of growth,:as well as of the . . -

efforts made.by the economy to attain it. Secondly, a, study must.be: . ..

undertaken-9f probable future trends, and of the poasibilities of change. .

or of persistence in the internal and. external factors ,that. have played a . .

role in recent years. An overall survey of these elemenis will enable the

economy's growth potentialities to be assessed, and the degree. of.effort ;

Tequired o.attain various rates of growth to be defined.. Projeotions.are. -

only the basic. elements on. which must be founded the objectives, -plaha and. -

measures of economic policy whigh.make.up a programme. - In projectiome, . ;

economists -present the .probable results, the cpnsequences:of the.various .

alternatives for. development, ‘and state the indispensable requimites for - .-

the implementation of each of these alternatives. A4 programme (pian) : .

implies that a decision has already been taken; the competent government

or institutional authorities will have adopted one of the prepoged - - o~

alternatives with s view to putting it into etfact...“; s T

;/ United Nations, Analyses and Projections'éf Economic Dé&eioﬁment ' .
I. 4n Introduction to the Technique of Programming. -

-
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DATA REQUIREMENTS

T The data needs so far reviewed and additional items required for
projections and planning purposes are usually discussed under three heads:
policy variables {target and instrumental), parameters and what have been
described as the "third-type data'.

8. Policy variables are the most widely discussed in the literature on
development. They are of two types - target variables - output, employment,

‘congumption, investment, stc. and instruments -~ tax rates, tarlffe,

subsidies, sto..

9. Parameters (coefficients) are derived data. They are estimated from
the relatlonehlps postulated as existing between the policy variablee.

10.  Third-type data. Since projections are to serve as aids in systematic
planning, ‘they have to be more than gimple extrapolatlons of historical
trends. ' Among others, the objective of planning in the region is to effect
structural changes in the economies of the different member countries.
Hence, -extrapolation based on coefficients or structural relationships
derived from time-series will not be adequate. Production techniques are
bound to change and businessmen are bound to change their plans.  When
projections are used for the purpose of clarifying intended or desirable
patterns of change, they have to be based to a greater or lesser extent on
certain normative judgements. Invariably, the changes that may ocdur in
coeffiotents or structural parameters will ocecur through technical progress,
government policies and business pélicies, Because of these, third-type
data are of two types — engineering estimates and the expectations of
economic agents. To improve the normal judgements of planners, these
sources of probable changes in situations observed in the past must be -
aexplored.

THE NEED FOR SYSTEMATIC ORGANIZATION OF DATA

11. - The level of sophistication adopted in model building, projections

and planning is often dependent on the quantity and quality of the available

data, as well as the quality and experience of the plamriing staff. And - 3
a8 already discussed, existing data in most of the region leave much to be |
desired both in their coverage and quality in terms of planning needs; yet
Planning cannot wait until all these defects have been rectified. Hence,
the implication is that in the initial stages of planning, very simple .
methods of analysis and planning will have to be adopted with the advanced
techniques being reserved for later stages when the necessary data are
available and the quality of the planning staff has been improved. ,
12. In this search for an optimum order of organizing planning techniques
and data provision, we are fortunate in having work done within the United
Nations aystem in the fields of astatistics and economic and social planning,
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namely the revised system of national accounts and the recommendations of
groups of experts who have worked on plamming problems in the developing
countries.

13. 13*r.,:u"u.la.rly relsvant in the- latter case are the recommendatione of
the gr0ups of experts who worked on planning .problems for the ECAFE, iln :
gome cases, these recomméndations have Been adopted at one time or the - - \Jf

other vy some countries of the region —~ Mordcco, Tunisia and U.A.R. for .
example. (See Ahe list of references eepecially-No. 8.) _
.14+, . The relevant portion of the rev1sed SNA is chapter 9 whlch conperhs
the adaptation of ‘the révised SNA to developing countries. It appeare that
the recommendations there on priorities of data compilation ‘apd the "
recommendations on planning procedure in developing countries recommended
by the .group of experts referred to above (mee refereérnce. 1, No. 1), can -
be integrated to provide a well ordered procedure of eupplylng data for
plannlng purposes.

15. It is very ‘important that this soale of preferences ehould be

" established, otherwise the existing problem of planners asking for
information whichk is not available in the statistical agency will not be -
solved. The order of priorities in planning, if aligned with the order -
of pricrltiea in data ocollection, will go a long way in helplng the
etaustlcal agencxes to programme their actlntiee. ‘

16.w- In the following eectlcn, the recommended procedure for’ planning 1n
developing countries which takes account of the characteristics of their’
economies, . the problems of datsa collection and analysis and the problem cf
planning staff will be given. In the section on priorities, the releVant
parts. of chapter 9 of the revised SHA w111 be compared with the neede of
plannlng. .

SURVEY OF PLANNING TECENIQUES FOR DEVELOPING COUNTRIES

17. As indicated above, the techniques discussed here are those
recommended by the group of experts who worked for the Economic Commieeiqn
‘for Asgia and the Far East on programming techniques. Volume one of the -
series is partlcularly relevant. : : '

18. Broadly, the technlques correspond to three stages of development
planning and roughly coincide with what Tinnjygen has called the macro
phase, the middle phase and the mioro phase.l/ The first stage is ‘
characterised by the search for a feasible rate of economic growth and -

1/ J. Tinbergen, Development Planning - World University Library.
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the parameters used are usually taken from the experience of other

countries with simila» economic and social characteristics. In other

words, this is the stage of planning by "analogy". The second stage
corresponds to the period when more formalised methods are being adopted.

At this stage, the planning staff should have improved in quality and more
realiable data become available on the key sectors of the economy. Theithird
stage comes when more linkages have been established among the sectors of

the eoonomy and the planning and statistiocal agencies are well equipped

and experienced both to use advanced techniques and to provide detailed

data on the economy respectively. A full description followa.

The determination of the.géneral réterof'ggpwth of output

19. " As indicated above, apart from the specific economic problems to be
solved, the adoption of techniques of planning depends on the quantity and
guality of available data, the sige and oapablllty of the planning staff and the
complexity of the economy. For these rsasons economic programming has to

be underteken in stages corresponding with the degree of complexity of

the economy. .

20. Thus in an under—developed economy, characterized partly by
inadequacy and poverty of statistical dats and partly by a simple eoonomic
system, simple methods of dnalysis and projections are usually adopted.

at the initial stages of planning. The main task is to determine the
feapible or desirable targets for dévelopment. _

2l. Since the needs of such countries are various, the result is a
welter of development objectives which are sometimes conflicting - an
accelerated rate in per capita income and full employment; a reasonable
stable price level and equllibr1um in the balance of payments; income
redistribution and high rate of savings, etc.. In the short-run and
sometimes also in the medium one, there is little that ocan be done to
regolve these contradictions; but in the long~-run, solutions are possible
since most of the constraints in the short+-and medium-terms oan be treated

as variables.

22, However, there is a limit to the length of the long-term period
since the longer the period the greater the uncertainties and irrealism.
Thus people usually plen perspectively for 15 to 20 years and then use
the medium~ and short-term plans as means of implementing the perspective
Plan:’ Ads far as techniques of projections are concerned, long-term ones
will have to incorporate more of the third-type data. Similarly,
structural parameters have to be modified. But as far as economic and
demographic variables are concerned, the need is the same axcept that for
long-ierm projections, time-series of these variasbles for a sufficiently

long period are a gine gqus non.
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23. When it is realized that the source of all material well-being and ° \
perhaps spiritual well being is the availability of goods and services,

the objective of a rapid rise in per capita income should be given a high
priority. In fact, most of the apparent contradictions in the. objectives - . \"
of policy oan be resolved only if per ogpita income inoreases‘satisfact?rily. '
Thus the first task is to determine the desirable target of development

in terms of the growth rate of output. In its usual formulation, it is a

function of domestic savings, capital inflow and the capital coefficient -

the Harrod-Domar type of growth model. (See the mathematical appendix for {

an illustration.) : :

24. Since two of the problems which usually face a developing economy,
eapecially in the African region,; could be the need to raise the standard.
of living and the need to provide gainful employment, the target for the
wate of growth of income can be established by using the fact that income
is equal to the product of population and per capita income (standard of
living) or the product of gainfully employed persons ; and productivity.
-(See the mathematical appendix.)

25. The_determlnation of the desired level of income is only the supply
side of the problem; the demand side has to be examined. In other words,
the aggregate level of income has to be broken down intc the components
of demand - investment including changes in stock (private and publio),
consumption {private and publlo), end exports. Moreover, since .foreign
transactions are involved, imports have to be takén into account and a .
consistency check between the availability of resources and their uses
should be made.

26. From t.. discussion above the data needed for this exercise have ~
been indicated. They are data on national income, savings, investment,
exports, imports, capital coefficients. and population (1nclud1ng age
structure) over a period of several years in the recent past. Barlier
data will also be useful. : '

Planning the main sectors agproaCh

27. The techniques of determining the general rate of growth, and
consequently of setting the target, is necessarily aggregative, and it
gshould be undersiood that this approach is preliminary and exploratory.
Economic development implies structural change due -to the different rates
-of growth in various sectors. Partioularly, evaluation of the spectrum of
long-range economic possibilities calls for detailed analysis of structural
changes at the sectoral level. What aggregate analysis does ia to help
focus attention on problem areas where policies can be directed, and it is

- the nature of such aggregate analysie that speoific policy. instrumenta
cannot easily be 1dent1fied.
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28. - Hence, once the desirable level has been determined, its implications
for production activities should be pursued and this is best done Ly
breaking the economy into sectors. However, at this stage as in the first,
the shortage of statistical data, experienced staff for planning and time
to complete a plan make it necessary to limit the number of sectors.

29.  There are many ways of breaking the economy into sectors and the
following are the most common - agriculture versus the rest of the
economy; capital goods industries versus consumption goods industries;
domestic versus foreign sector; modern versus traditional sector or,
public versus private sectors. The particular criterion adopted is
usually dependent on the problem to be solved and the particular inclina-
tion of the analysts. Chapter 9 of the revised SNA is helpful on this . -
subject. But however many sectors are singled out.for ocritical analysis,
i1 should be understood that the model must be gomplsete in the sense that
the rest of the economy must be accounted for, realistic in the sense that
the most important and relevant parts are represented and consistent so
that the objectives desired are made to agree with the'resouroes available.
(An example is given in the mathematical appendix.) :

30. Bimilar to the determination of the general rate of the growth of .
output, the data needs for this approach comprise the elements of national.
accounting. - Thus the variables already indicated are now to be extended
to cover more thoroughly such aspects as values at constant prices, finer
analysis of imports and exports into sources of importe and destination

of exports by geographical areas anﬁ/or currency areas, the accounts of
the agents of production especially production, capital formation and
consumption accounts, and labour force by industry distribution.

il. Since disaggregation into sectors permite a better examination of
policy implications of aggregate models, the data eénumerated above ure
necesgsary but not sufficient; additional statistical information will
facilitate the inclusion of a sufficient number of instrumental variables.
Hencé, data on foreign exchange reserves, money supply and priees, govern-—
ment credit transactions and foreign aid and loans are needed; in other
words information on financial transactions is also essentlal.

Input-cutput analysis

32. The sectorel approach discussed above follows the disaggregation of
gross national product into its components both on the supply and the
demand side. Hence the production function relates "value-added" to
capital input (Harrod—Domar varlety) or capital input and labour input
(Cobb-Douglas variety) and in effect. disregards the input of raw materials.
Yet, in any realistic projections, the implications of output for inter-
medigte inputs are very important. The method that has been found for
treating this problem and for treating more fully the interrelationships
among the sectors of the economy, is the input-output amalysis or inter-
industry analysis. In many ways, this approach seems 10 be the most
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appropriate method for long-term projections because, as an interdependence 5
system, i+ provides mutvally consistent values for the most important

economic magnitudes, namely toial output, intermediate demand and final

demand. Besides it accounts fully for the precise degree of inter- Ny
dependence smong .the various sectors of the economy.

33. Basically, this method starts with the diviesion of the economy into
as many sectors as possible, the limiting factore being availability of
data, computing facilities and the particular problems the approach is
designed to solve. For each sector so defined, ‘account is given of the
distribution of its output into intermediate consumption (raw materials,
fuel etc.), and final demand (investment, publio and private), consumption
(public and private) and exports and in order to take .account of the total
availability of the particular seoctor's product, the import of this type
of commodity is also recorded in the same row but with a negative sign.
Similarly, for the same sector, account is taken of its total costs of
production divided into current input (raw materials, fuel, etc.) and
primary inputs {value added) - wages and salaries and property income
(profits, rent and interest). . - . - .

34, By definition the total coste of producing a particular commodity
must be equal to the market value for a traded commodity. Thus there is
a balance equation for each sector and hence. for the whole econony, in -
that the sum of the elements in the row must be equal -to the sum.of those
in the column. _ _ : Co

35. Two aspects of the input-output analysis technique are usually
distinguished ~ the static and the dynamic. . In the static analysis the
emphagis is placed on the technical coefficients and they are usually
assumed constant. In the dynamic aspect, guestions of technological-

changes and capacity-creating effect of investment are specifically
considered.. In effect, the basic data needs (espeoially economic statistics)
of these two aspects are not different. Any extra information required

in the case of dynamic input-output analysis is in respect of third-level
data as well as capital-coefficlents. : c :

36. The theoretical framework of the input-output approach can be
meaningfully discussed under the following headings! Ai) the sccounting -
system (ii) the basic model and (iii) the method of solution. (See the
mathematiocal appendix.) : -

37. Input-output analysis permits flexibility of use depending on the
particular probleme which it is designed to solve. Thus for. use in
analysing possibilities of import substitution, the table can be designed
in a way that imports can be analysed into complementary and competitive
imports. . S

38. The big questidn about input—outpuf analysis is the demand nade on
data and human resources as well as computational facilities. For these
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reasons, use is usually made of a commodity balance approach initially.
This approach tries to trace the disposition of certain commodities or
factors through the different channels of use. Thus, assuming iron and
ateel is the commodity, we have total Supply = Final Demand + Intermediate
Demand where total supply is made up of domestic production, imports and
change in stocks; final demand is made up of consumption (private), govern-
ment-consumption,‘investment and exports and intermediate demand comprises
uses in industries as inputs for production. '

39. - In connexion with this examination of input-output analysis, it is
appropriate to mention a variation which was construoted by an ECA/FAO team
for use in Zambia some time ago. The table has been christened "Seers'
modified input-output analysis", after the name of the then Director,
Boonomic Development Division of ECA, although in the main doocument the
analysis bears the name of Mr. B. Abbai, an Economic Affairs Ufficer in the
Economic Development Division, ECA. The analysis differs from the usual
type of input-output analysis in that it has mors 6olumns than rows, .
incorporates the components of demand as well as sources of supply in
separate columns and classifies recipients of factor income into African
and non-African households. Copies of the tables are available for
distribution. A more complete discussion of the input-output analysis is

given in the revised SNA. (See chapter 3.)

Dynamic input-output analysis R B

"~ : L i
40. In the static input-output analysis, emphasis is placed on the current
input- coefficients; investment is treated as part of final demand. Yet when
we discuss the problem of development we are really discussing the problem
of capital accumulation. Investment is not really a final demand like
consumption and exports. It is one of the quantities dependent on cansumption
and exports. Thus it is necessary to introduce investment into the system ‘
instead of treating it as exogenously determined. The static input-output
system becomes dynamic when the capacity-creating effect of investment is
taken into account, and this'is done by incorporating into the system the . -
sectoral capital input-output ratios. Since, capital stock in any industry
comprises various types of equipments, these gectoral coefficients are
finally broken down into sub-sectoral capital coefficients.

41.  Apart from computational facilities and the financial and human
resources required for input-output analysis, data .requirements constitute
another problem. Specifically, information is required on both the supply. -
and demand sides of the individual sectors delineated. Information is needed
on the components of final demand-oconsumption, investment and exports mostly
in value terms, and for imporiant commodities; in value and physical termss
on the supply side, gross output and imports. Gross output will be broken
down into costs - intermediate inputs (materials, fuel eto.) and value added
'(depreciation, -wages and selaries, and surplus). In addition, theére 1s need
for information on capital stock, investments, labour inputs (numbex and man-
kours) so as to be able to estimate levels of investment,and'labour‘after,

the lgvels of output have been determined.




E/CN. 14/ER_S/15‘

Page 10 - - ‘ ' 7 ' . .

Mathematical Programming:
(i) Linear pibggammigg'

42.  1In the assumptions underlying input~output analysis, substitution '\'
between processes for producing a commodity is ruled out. Similarly,

constant returns to aocale sre assumed. Also,excéss'capacity is not taken

into account except in dynamic input—output analysis which is not ‘even

efficient for this purpose and in that case, the problem is better treated

by the linear programming approach. It is assumed that what is available.

is used. These aspeocts of the input—output analysis make the approach .
unsuitable for dealing with the problem of introduction of new technologies

and new industries. - o '

43. - Yet; developﬁent programming must include éqme method of finding the
‘best technologies to adopt and the best industries to develop. For these
rroblems the mathematical programming approach - linear and non-linear is
the best. ' '

44. The two shortcomings of the input-output models which mathematical
programming can overcome are (i) input-output models do not oconsider
technical substitutability of inputs to produce the same commodities, and
80 they are not appropriate for purposes of discussing the choice of .
techniques in development programming (ii) input—output models do not

rermit the consideration of bhoundary conditione which must sometimes be’

taken into account in development programming; limitations of scarce o
resources or social considerations of all sorts can always be formulated

a8 inequalities. : -

45. Thus the linear programming technique is a natural extension of
dynamic input—output analysis. - '

46. The main characteristics of a linear programming problem are (i) the
specification of an objective function (ii)-the enumeration of the

- oonstraints (boundery conditions) and (iii) the non-negativity conditions.
The last characteristic is necessary in order to avoid having nonsensical
results. (See the mathematical appendix for a symbolic representation.)

47. Data needs for linear programming problems are production levels of
all the sectors indicated, their induced investment, exports and consumption
both given exogenously, imports, capital stock, input coefficients, capital
coefficients, labour supply and labour input-coefficients. These are .
enormous and they can only be provided at an advanced stage of statistical
development and mutatis mutandig they will be needed at the advanced stage.
of development plamming. - ’ ' .

(1i) Nonrlinéarlgnoggd&ming

48. In linear programming analysis; the objective function and the
gtructural constraints are linear functions of the variables. When one
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or mare of them .are non~linear in. the variablesy the problem is then of :
non-linear programming._ As far as dats .are concerned, there is no difference;
the difference is in the method of eolutlon.

(111) Dynamic Rroggammlng

49 S;mllarly, when the declelons that are to be made are. thoee in whlch
'tame plays\a cru01a1 role and in which the order of operationa is crucialj
thase approaches ‘bacome "dynam1e" But once: again, the data needs are not
very ﬁifferent. . ‘ . _ :

(iv) Principlee of gimulation

. This technlque ef deallng with problems of economic deveiepment has:
been deeerlbed as. a "Computer Study of Economic Take-off Probleme", the -
objeetive being . the comparison of the effectiveness in an economy of different
kinds of eooqomic policies and programmes intended  to ‘promote centlnuing
growth of real 1noome while av01ding undesirable side effente. SRR oL

51. It involves trying a great var1ety of programmes and p01101es end
obgerving their consequences through time in terms of a whole. set of oriteria.
Eseentlally, 1t ia a. synthesis of many kinds -of relations inecluding wsome which
are derlvei from econometric studies and from input-output analysis as well

as others 1nferred from qualitative observation of dynamio processes.- The
model has to be in terms of aspecific numbers, whether hypothetloal or aotual.

52. From the brief description given above, the needs of thle approach in
terms of data are enormous. The type of data needed can only ‘become available
vwhen an economy is already mature, for.not only must the coverage. be extensive,
the quality must be of the highest standard. Hence, it is an approach %hat
cgnnot eaelly be adopted in the. region for the foreseable future. S

OTHER MATTERS CONNECTED WITH DEVELOPMENT PROGERAMMING
AND PROJECTIONS

53. In the fore301ng eeetlon, a eurvey of plannmng techniquee hae been made.
In this eectlon, some other matters which cannot .strictly be classified into
stages in that. they can pccur at any stage of development programming are -
discussed.

Regional (sub-naticnal lanni

54. . Eesentially, reg1onal planning dcee not require & dlfferent te@hnique
from those already discussed. -In fact, for each regiom, all the 'sectors:
identifiable for the sconomy .and most. of the data alreasdy indicated above':-
can. easily be establighed on a regional basis. . Thue the information: neéds
at the regional (eub—natlonal 1evel) are problems of: analyszs.. However, -
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1% is neoessary to point out that ‘whengver regional planning is adopted, ° )
cui the 'analysis must be Witﬁinftheﬂfrqmeﬁofk‘qf‘hdtionai analyeis. =~ "

d A

The commodity approach (or project approach) o S ' ]

55. Since 'planning' in the context of this paper refers to calenulations
‘tovering ‘the whole economy, %he‘logica;”Stepfafte; inter-industry analysis
ié:ﬁéﬁﬁbﬁb&def‘%hb:prbjbcféVthat'willfméké"poﬁéiﬁialthe*implgmentatibn“of
the development programme. : This is very neceasary since these projécts

pre without meaning unless they are related to the overall targets of the
development plan. ' E ' .

56. - The overall projections obtained through aggregative and inter-

industry analyses only provide a‘framework for identifying the sectors °

which bhave a significant bearing on long-term development. Detailed .

v ~.studies of: the potentialities for devélopment in the sectors will provide
information on feasibility, input requirements and technological change

which should .be-fed back'into “the ‘original projeéctions to make them more -
Tealistic and operationally useful. L ' .
“5T7+ . In this approach, thé unit of examination may be what is considereéd-
as & key. sector. Thus agriculture, énergy or ‘transport may be considered
or it -may be a question of a key factor of production such as scientista
and within scientists,.engineers. Ir each of these cases a deeper atudy
' is made of ‘the characteristics of producticn as well as of demand for the
particular sector or commodity.

- 58, -However, from the nature of these things, they have to be related

- to-the other sectors of the economy or to ‘external factors. *Thus a detailed
analysis in the work the UN Food and Agricultural Organization did on
commodity projections of the products of agriculture was made. 411 factors
affecting supply and demand, both at home and abroad, were taken into
account.

59. From the above description, it will be seen that data needs for
project analysis and projections can be organized within the framework of
an input-output analysis. However, data derived from engineering sources
v .are also needed. 'This kind ¢f data Pefers to’a -wide range of possibilities
of techhological alternatives for a specified technical uhit at varying -
scales of production, and by their nature they refer to the future. -~ =

Socisl developuent s - o

60. Social development pPlanning is an area where data needs are also
‘enormous. In-the oame of ‘educational- planning, it is very neocéassary to - -
relate this to the levels of projected -cutput even though.allowanpe will- ,
have to he made for ‘education. as part of personal consuhption. ' If this is
done, then education. should be treatdd as & sector -and studies made of the -
faotors affecting Supply and ‘demsnd wt all stages. - o
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61. This will entail detailed information about children in all types of
schools and all levels of education, the length of stay in each "stage", the
number of passes, of failures and of drop-outs; the number of teachers at
every level as well as on the accommodation facilities available.

62, In addition, there is need for information on the present use of labour
and its distribution in industry. Against all these data will be placed
manpower needs calculated from the targets already worked out for sectors.:
0f ocourse, for the purpose of providing for education as part of congumption,
information is needed on school-age population. ‘ '

63. In the case of the other subsectors of socisl planning, namely, healtk,
housing and social welfare, it is very difficult if not impessible to relate
them to the projected levels of output since they are inputs into production
in the same way that education can be regarded. Invariably, decimions on

- what resources to devote to them are more political and henge more -
subjectively based than in the case of .education. However, basic data needs
in respect of their planning will be mainly in reepect of population, its
characteristios, existing facilitieé for health services (hospitals, hospital
beds, doctors, nurses, ¢tc.), and the prevailing delinquency rates. Almost '
all these types of data are. products of administration and they should nmot
be diffidul#,toqbompile. . : S e

Financial aspects of development planning

64. Since investment is orucial to economic development, it follows that
funds for investment financing must be found. Hence, it is mecessary to bave
reliable infbrm&fibn,bn_the financial transactions of the institutional _
sectors of the economy. This is very important as the method of financing an
investment progremme is corucial because of the effects different sources of
finanoce can have on development efforts. ' '

65. Thus, a. thorough analysis of the financial transactions of the govern-
ment is a "must". This should cover the sources of revenue as well as the
purpose and functions of expenditure. : - TR

.66. Similarly, the activities of the banking system and the financial
institutions should be anslysed in order to be able to .assess their role in -
economic development.. . ‘ . o

67. PFinally, a thorough analysia of external transactions should be made
_8ince external resources are crucial for economic development in the Africa

region. '

68, In addition to the goverrment, the financial sector, and foreign souroes;'
non-financial enterprises and the household sector are the other sources of
finance, and for a realistic enalyeis of the savings position, their financial

accounts should be covered.

-’
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69. The household gsector is the more diffioult one and it impliea the need

for = better organizatlon of household surveys. S , o 0
70 ‘ If the .governments can control buslness organizations adequately, ,
it ahould not be difficult to have a reaasonable ploture of the flnanclal ‘ 2

activ1tles ofF this 1nst1tut10nal unit.

Integgatlon of prowects 1nto the devo;ggment_glan

71. Principally, this 1s the headache of the planner gince it is he only
who knows the criteria to be adopted in accepting projects into the plan
proposed for execution, and at any stage of planning, the. question will
always come up. However, there is need for 1nformation on oertaln varlables
whloh w111 help him 1n d601slon-mak1ng. .

(a) Use of accounting prices - Accounting prices are "ahadow" prlces
whioh are meant o reflect the true demand and supply conditions of:
products, raw materials and primary factors of production - labour, money
capital, natural resources and foreign exchapge. Another word. for -
accounting. prices is "opportunity cost". Strictly speaking, accountihg
prices are the solutions to the Qdual" of the linear programming problem.
Hence, they ought to be cbtained by the solution of the dual problem.
Unfortunately, this is usually very difficult and recourse is usually had
to the subjective method of evaluation. But to reduce the.areas:of .. ... =
uncertainty and improve the subjective evaluation, ‘sufficient 1nformatlon
should be available on the supply and demand for the partiocular product,
raw material, -labour, etc.. In addition, there must be information on thé
actual market prices of these commodities so that the plamner may be able -
to estimate albeit subaeotlvely, ‘the degree of over or under—valuatlon. '

These po:.n'l:s have already been oovered under the dlfferent stages
of planning discussed hitherto. The problem of "accounting prices" has
been mentionod in order to siress the importance of these statistical data. - .

(b): Investment criteria - Again this.is the problem of the planner.
Once the objectives of development policy have been determined it is his
duty to decide the weight to be given to them in the national menu. - What
other information he needs is to be part of the presentation of the =
projects and this has already beeén discussed in the body of this paper.

 DATA NEEDS AT THE REGIONAL LEVEL

12, Two of the'papers for this seminar are:

(1) - Methods used 'in recént economic pro;eotions: .
' Pro;eotlona at’ regional and inter-regional levels;
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(ii)‘ Attempted projection of some national accounts aggregates for
~ the years 1975 and 1980 for African oountrles.

YED Theee two papers illustrate the type of analysis and proaectlons belng
carried out at regional and world levels. In this part of the preaent ‘paper,
an ettempt is made to take a look at the raison d‘etre of these exerocises

as far as the African region is concerned.’

74. . One of the disturbing features about the countriee of the region is
that a number of them are too small in size to undertake rational economic
policies without comprehensive information about the rest of the countries
of the region. To help such countries to make economic progress, economic
co-operation has been deolared as part of the strategy for the United Nations
Second Development Decade.

T5. Moreover, .lot of countries in the region have entered into economic
co—-operation ani/or 1ntegration and others are intendlng to do so. In’

this connexion, it is desirable to have a common picture of the ‘economies
of the region as a background for member countries in their development
efforts. "Multinational programming" which is being euggested by the
Economic Commission for Africa as a positive method of economic development,
will have to be approached from the standpoint of "framework" planning,
that is, viewing all of Africa in relation to the changing "rest of the
world" situation as well as the countries of the regnon V1e-a-v1e one
another.

16. Such enalysls can throw 1ight on tha comparative perfcrmance 1mplied
in different national plans; it can indicate "norms" for the region i a
more technical sense, and réveal weaknesses or 1noons1stencies in 1nd1V1dual
national projections and finally, it ocan provide an 1nformed basgis for
regional co-operation, illuminating areas in whioh natlonal plans involve in-
compatible goals or mutual dependencies.

77. Because of the nature of tbe exercise;- the variables reguired have-
to be aggregative, Moreover, such a regional analysis necessarily involves
comparisons of national projections principally because of the disparities
in sizes and levels of development of the countries of the region. '

78. . There are two broad areass where countries would have to make dats
available to the secretariat - national accounts aggregates and external
transactions accounts. Information will be needed on gross domestic
produot and its oomponents - investmeni, consumption, savings, exports,
imports. As soon as .possible, information will have to be provided on
capital stock. In the external transactions accounts, distinction will
have to be made between intra-African trade and trade with the rest of the

world. Similarly, information mugt be available on commodity exporis as
well as invisibles. Data on population characteristics are a "must”.
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Problems of Data Comparability

79.' ‘Do be able to aghie§e §héidQéired goals, qartainfprobiemS'will have

to be cleared. At present in some of the countries of the region, it has

been found that there is.no standardization of concepts and definitions. ”

.For instance it is not 'uncommon to find the planning agency using oune
concept while the sfatistical agency uses ancther when discussing the

seme data. This non-standardization creates problems for outside users -

of such information.

80, Sinilerly, vbis Fadc of standardigation exists Between.the countries

.‘of  the.region. In a way, this situation reflects the faot that most

Jpquntriesroffths'ragiOh~have failed

oven when already adapted to Africap gonditions.

81. [Hence, it is being urged that
. far as possible be standardized, A

to adopt international rgcommgndafiohs

concepts and definitions ghould ag
great deal has been done in this

‘respect.by international ¢rganizations, especially the United Natioms .

fanily system.

82.';hFéi a mnre‘§o-6ﬁéfativé'efforf in. the Secdhd Deveiopment Deéa&é,,”

all countries in the region will have to adopt the terms and defipitiopé?'
being worked out for the strategy of the Second Development Decade as .

well: as the ptatistiocal indicators of progress suggested.

83. Other teobnical problems that

. P . "‘ . R "
have to be tackled are common currency

unit in which the figures for the region can be expressed and apprépriat%

(deflgto:g,,5Qng‘on1y_hopes that the

problems of common currengy unit will

b@'éatigfsdtqrily‘solred:when,the,present'atudy‘on purchasing power .
7eqnivalentawbeingaparried out in the region by the United Nations
Statistical Office is completed. The problem of deflator can only be

solvbd;thjgughfgfeate:‘cofopératidn

amang countries of the region ap&itﬁ§

adoption of international recommendations.

Values _V.Ourrentu nd_constant prices

' $4;371Mb§¥:o£:¥he countries of tﬁe'rggion.havé so far prepared national

" aocounte series st current prices.

However, since projections are usually

given in constant (base year) prices, consideration needs 1o be given to

copsggnpfyglues also. Hence, there
both in constant and current values,

should be information qp_tha?yartablga
"and this emphagizes the importance |

'qf'haqd;gqiginigxmation;pn_yxibe'series,at different levels. Kot only

are. prices necessary for'ce

loulating the’aggregate‘Vaiiahipb,“bhﬁ“théi?’

evqiutiﬁp}$6b.i§jver# important. The non-fulfilment of targets is due -
partly to wrong idess about ihe path of price evolution. ,

+
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IHPLICATIONS FOR NATIOHAL_STATISTICAL PROGRAMMES

85. The discussion of planning techniques given above has implibations
both for planning agencies and those responsible for providing the
atatistical data involved.

86. In the firgt place, it implies that planning agencies will have to
plan their own work so that they can indicate ahead to statistical agencies
what type of data they will need and at what stage of their planning
exercises and in addition indicate the weaknesses in exigting data.

87. Secondly, they will have to use their needs for statistics for
planning purposes to support the programme of work of atatistical agencies.
And this support will be, not only on the provision of more funds for more
surveys and processing facilities but also in advocating equitable
conditions of services for statisticians. §

88. For statistical agencies, ths shopping list of data needs already
indicated means that more censuses of populstion, industry, etc. will have
to be undertaken. More surveys - rural, urba, demographic etc. will be
mounted. In achieving these tasks more resources - material, financiel

. and human will be needed. - And in this connexion, efforts will be made to
train more staff, retain them and retrain the existing ones. '

89. . Above all, in view of the magnitude of the needs, their variety and
the urgency for precviding them, it is necessary to discuss whose
responaibility it is ‘o provide the different data needs.

90. Apart from the types of data already disoussed, information on natural
resources - land, types of soil, water resvurces, minerals, etc. is very
necessary in order that perspective plans may be undertaken. And invariably,
the responsibility for this type of information is always that of ministries
- responsible for geological surveys. ‘ '

9l. - Since the third-type data are from.engineering. estimates and economic
agents' expectations, they are best obtained by planners themselves for
various reasons. In the first place, they are usually closer to decision-
making authorities. Secondly, they are likely to be in closer contact
with engineers and other technicians in indusetry since these professionsls
are also involved in development planning. :

92.  On the other hand, since parameters are derived from the relationships
postulated between variables by plammers and researchers, it seems
appropriate they should be responsible for their computation in collaboration
with the statistical agencies in whose offices computing facilities are
likely to be installed, .
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93. Finally, since target variables are in the fields of economics, ™y

demography andé sociology and these are the fields usually covered by

statistical agencies, these agencies are the proper governmental agencies for
supplying them. Hence, attention will be concentrated on thie aspect of Y
data supply in the section on priorities. - )

SUMMARY

94. The main aim of this seminar is to establish some guidelines for
the co-ordinated development of African statistics and economlc enalysls‘
in the light of planning requirements. ,

- 95%.«. This need for systematic organization has arisen, because, despite
the efforts of the United Nations family system, especially the Economic
Commission for Africa, in the last ten years to put statistical services -
on a firm footing in the region, most of the data bezng made available
are not yet in the form most usable by planners, In a way, this situation
‘is the-result of wesk statigtical and plannlng organizatlone, and more 1n
reepect of the 1atter than the former. -

96. In view of the pauclty and poverty of the requlred data and of the
weak plannlng machinery as well as the fact that planhing is a complex -
exercise, economic development planning has to be undertaken in stages
and the:- approach advocated in the paper could he described as proceedlhg
from the general- to the partiocular.

7. For plennlng and projections exercisee, three types of data have
-been identified — policy variables which are in fact economic and
demographioc data, structural coefficients or parameters and third-type
data (englneerlng information and bu31neeamen'~ estimates).'

98 In view of the fact that planners are reasponsible for postulating
the functional relationships assumed between economic and demographic
variablses- from:which structural coefficients are estimated, as well as '
the fact thai they are likely to be in closer contact with researchers
and -engineers, it is oonsidered desirable that planners should be -
reaponsible for obtaining the last two groups of data while " the statlatles
.agency should be responsible for the firet group. .

99. Moreover, since in most countrles of the region, information on
natural resources (land use, mining resources, ‘eto.) is usually not the
responsibility of statistical agencies, ahd. there are usually Central
Banks and Manpower Planning agencies, it is also necessary to have &
division of labour between these organizations and the statistical agency.

100. Thus ministries of agriculture and mines and power should provide
information on the inventories of natural resources necessary for
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evaluation of long-term prospects for development; the Manpower Boards
should be responsible for information on human resources and manpower,
while the Central Bank should be responsible for information on the
activities of the financial and monetary sectors of the economy as well as
information on external transactions of the country.

101. However, the statistical agenocies will have to co~-operate with theae
agencies especially in supplying statistical persomneél and offerinf
methodological advice. More-importantly the- statistical agenoy will-

have to supply information on population characteristics to enable the
Manpower Board to perform its work efficiently.

102, ' In addition, in this task of improving the data needed for planning,
the planning agencies, apart from improving their techniocal competenoy,.
will have to use their often more favourable positions in the hierarchy

of the government to support any measures for improving statistical
services put forward by the statistioal agencies. Specifioally, they

will have to give very strong support to proposals for improving the
service conditions of statisticians and providing more funds for equipment,
field surveys and materials for analysis. : :

103. Finally, there will be more consultations between planners and the
suppliers of data since it is of the utmost importance that planning

needg must always be indicated in advance to enable them to be incorporated
in the development programmes of statistical agencies. Indeed, planning
agencies need to be more inclined to loock ahead, anticipate their- future
needs and make these known to the statistical egency for incorporation

in its programme of work.

104. It is odd that in drawing up their plans, planners have never
consolously thought of incorporating statistical development as a
policy objective. It is no wonder that frustrations invariably occur
when they phone up the statistical agensies for information and they
are told that it is not available. It is hoped that these situations
will be, remedied after this seminar. ' :
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MATHEMATIGCAL APPENDIX
| o | | ¢
Deteimination of the general rafe'bf’g;owth (See Reference 1, No.l){ ' .

~105. The model that has been found most useful for this axercise is
the Harrod-Domar model of economic growth which -expresses the growth rate
of income in terms of savings and investment coefficients. o

-

Let us assume that LA A Y
=Y

Ty

= ¢ vwhere Y is income,

% is time varisble and g is the growth rate of ihcome, g can be established
as a function of domestic savings (private and government) and foreignm '
capital inflgw if some of the great ratios of econometrices - marginal
capital-output ratio, savings ratio, donsumption ratio, are given.
Speocifically g can be established as ‘

g = §s+o'§(s' -8 %4 13 +c(u-gg
U O
where g is as defined above -
Y -7 TP . .
g = i+l t marginal output = .capital ratio
8 = Y. ¢cP average propensiiy to save in the private sector
— e _ !
At .. vB _ pn8 N T _ e
At o= 1 L average propensity to save in the government sector .
<. ld'_ the ratio of direct tax to income
Y
'e = T?{I_ the ratio of indirect tax to income
M= M / ' average propensity to import
Y
~= 18 the ratio of government investment to govermment

c8 . 1€ expenditure
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Private consumption

o)
o
"

Private investmen:

c® ,; Gove;nmgnﬁ consumpfion

Ig : Government ihveatment

E : Exports

M : Imports

Y . : National income at factor cost

™ t-Indirect tax minus subsidies -
1@ ¢ Direct tex minus transfer payments
Y® : Disposabls private income

‘Ys_z‘Diéposablg govérnment income

106. Hence, whenever the target is establlshed in terms of the growth rate

of income and the need for external resources is con31dered, the real problem
is to determine the level of smavings this implies in terms of private savings,
govermment savings and foreign resources. If one is only concerned with a
closed economy and then with the role of the private investment in determining
the pace of development then g = s. But in view of the role of government
and foreign resources 1n development the flrst rendering of g is the most
applicable. ‘

Target séifirq

107.':Since two of the problems which usually face é developing'economy
especially ir tie Africa region cculd be the neesd to raise the standard of
living and the need ¢ zrovidz gainful employment, the target for income
growth rate can be established by using the following two relations, namely
Y= P
Y= pN

where P : total population o
Nstionul incoms per capita or the standard of living

]

N : Active labour force

p ¢ Average productivity of labour
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(i) oOm estimating the future population as well as the degired
standard of living, we can get the desired target of income

level in the terminal year i.e, (%P = Yt@~\Uaing present
values of % and Po we have Q%P = YS initial inoome. ;Thgn o
-if we use the geometric growth formula _Y% =.Y°(1+g9t*Wé‘can.'”
deduce the required average rate of growth. . 2 :

' (11) Estinate the future populatiop“aﬂd.the percentage of the active’
labour force to get the future sirength of the labour force.
Then set the required percentage of Workers to be empldyed in

the labour force and so N, the required level at the target .

date is known. But it is important to transiate this target mf

in terms of Y. Hence we need to estimate the average productivity

of labour in the future either by extrapolating its past trend :

or by estimating it from the "progress function or learning ni .
o curve' ~ o <

AR BT 43 |
. L ::[;whpré' P iswas:defined:abovg,'ﬁg is'thé e1&s%ici£y of iﬁéqqgﬁéqf;_

with respect to productivity, ﬁ; a gonstant, ﬁ%’the alopé df -
the income curve and E?'a constant. Having obtained P,iyifﬁﬁzt
can be obtained e

Py R o

+Telog ¥y = 1 _ (logB + log¥,)
‘ 1B C
T =y v
or, Yt = .l E’ Nt
o '-‘--ﬁ ot

~

With Yi determined{/é.can again be determined by using the
funotion Y, = T (1+g) *.
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108. The determination of the desired level of income ie only the supply
gide of the problem; the demand side has to be examined. In other words,
the aggregate level of income has to be broken down into the oomponentg of

demand - investment including changes in stock (private and'pﬁblio)g
consumption (private and public), and exports. Moreover, since foreign
transactions are involved, imports have to be taken into account. Thus
we have - -the balance equation '

Y = P+1P+c8 1184 E-N

Y = Y+ =P +nd ot yP, v8

B = M-~ E ' '

where in addition to the definitions given above,
Y : National income at market pricé'_,;g

B t+ Foreign loans and grant.

109. Another formulation of this balsnce equation is in terms of resources
available, viz -

V+M=C+G+I+E
where V is the gross domestic product (at market‘prices)

is imports

is private consumption

is government consumption

is gross investment (public and private)
is exports.

B Q QR

110, The technique described above has been explained in great length, not
to teach planning techniques but to indicate the basic variables usually
required in.development planning. Whatever techniques are adopted, these
- variables in various forms - broken down among institutions and/or among
economic sectors and their variants recur every now and again. >

111. The projected breakdown of total supply among the componentas of demand
can be secured in various ways depending on the information available and
the type of policy followed by the government. If the policy of the
government is to restrict consumption to a given level, then investment,
government consumption and exports may be set at the desired leveld and
consumption determined as a residual. But investment cannot exceed the
total of domestic savings plus the amount of foreign loans and grants

that are available; exportis depend largely on developments outside the
economy and a preliminary estimate of them can be based on an assumption
of no change in the effective exchange rate, and in a consistent programme,
imports are limited to the capacity to import, i.e. the sum of foreign
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- exchange available from e?:poi-ts, foreign capital inflow, and changes i

in reserves.
Plamning the main sectors ' B v

112, To indicate the data needs at this level and the type of sectoral

breakdown that may be wade, the following illusiration is presented.

(See Reference 1, No. 3.) 7 .. <
The basic features

(i) +two sectors - agriculiure and industry with foreign trade.

(i1) exports are divided into developed market economies and
centrally planned economies.

The eguations

<. t _ . .
-YG,t '%Kt 1 (1 +°(2) Ageregate production function.....:l....._ _(1)

d‘o a congtant
1 elasticity of GDP with respect to capital stock
q2 technological shift of production function

D = F“b*—%Kt DepI‘SGla‘F?_On.funstion--.---....-.....--..-..-. (2)

A, & constant

181 marginal devreciation rato

= A — ﬁ i 3 .I'..-'l‘..‘..."
S Yo * M ?It + Tz_. (Yt T-It) Domestic Saving.... 2% (,_3)
Y) a constant
'\(i propeasity to save from wags income

Y5> Propensity to scve from non-wage income
M, = 3 Sl ;t +- %'-Ct + ?53 ( 8,1 " 'It_—d Ct)»ImI')ort-- function (4)
%6‘ a congtant

51,. é, '53 Tepresent the import requircment per unit of '

respective components of demand
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=7

AH(Iipbl Export demand in market.eCONOMmLess eesseseloe.. (5)

' Ed-‘ = AC éﬁt ~ Export demand in ceﬁtrally planned economies... (6)
E - B o+E
Lt =B’(1-ﬂ‘) YGtTO‘tal labour d.emand..---,--.-........-.....-g (8)
. -

ﬂ_ia growth rafe of labouf productivity

R = th Labour Supply._lOOO'.loocoorlll.lIQ.:O-.‘C'IO:OQI;.”..C.!!lll (9)

wis ratio of available labour to total‘pbpﬁléfibﬁ

f(t) POPUlation funCtionitol.o-..l.._._.\lo.oul‘lc_l,l..t.‘....: (10)

Identities

Yd,t = Ct + It + Gt + Et - Mt ( Resources availability and Uses

Balance Equation)....eeesse.s £11)

Investment equals savings +.foreign capital

I, = § +F
‘linflow.....‘...-...'.‘-.‘.‘.....‘...".'......' (12)

Tt L

Mt = Et + Ft Balance of Payments GaDeeessssressecccsersssess (13)

15‘ T% Demand - supply of Labohr........................; (14)

I, =K, Investment equals change in fized capital stock... (15)
Y = f(YG 1;) National income.........;..q;.t................ (16)
H ’ ;

w =\-V(Yt_wt) Wa.ge income...-.-.....-.......-.....-.-'.:o.-'.--(17)

Sectoral breakdown

Y

= o XX, t s ' :
A, 4" % KNﬁ,t(l + QE) ‘cq;respo§d1ng to equation ,...........(18)

(1)

Cya. += f(YG 1:) Consumption of non-agrioultural productes.... (19)
? ’ . S
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Completing the model, we have

3 ]

YG’t‘= YA,t"‘YNA,t ...".....‘...l._.‘.'..:‘.......-...-.....,.....‘..‘:..E‘ (m)

=

Kt = KA’t+%A’t L B B B N B N RN B R R BN N AL R B R RN BN NN CRY B N BE B B R NN N N N BN BN (21)

The varlables

Gross Domestlc Product

CG : Private consumptlon expenditure
I :  Gross domestic capital formation
G ¢+ Government expenditure

E ExportVQuantum

‘M % Import quantum

N : Population

YG H Inoreaae in GDP

-

B BHPEE. - PmM Q Balanee of payments gap on the current acoount (= sum

of net short-term capital inflow including net income
from abroad and net changes in foreign assets and net
.long-term oapital inflow and donations).

$.. .t time.
Ko : Initial ocapital stock
‘E'a‘ Ezport price '

P

P : Import price 7

: Net capital inflows

't Tmports of capital goode

%

Imports of consumer goods .
Quantum of oapitai goods produced domestically ... .
¢ Quanium of consumer goods produced domestically.

:' Exports to markét-oriented economies .

NSNS ARt

E, + Exports to centrally planmned economies

[
Y+ X =1,
M +X =¢

c [ t
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¢+ Volume of production in market orienﬁed economies .

. Capital stock: meaaured at the beg1nning of perlod t

Depreclation in period t
LI Net domestic sav1ng

1 Hage income L

¢t Labour force

[}Ktjz,.K -K = It investment

YA : G:oss 3aiue—added by agriculture

YNAz Gross value-added by sectorsAother_;han.agricultu;e
. Kyt Capital stock in non-agriculture sector

KA ¢ Capital stock in agriculture sootor.

Input-output or inter-industry analxéis
The theoretical framework (See Reference 1, No. 6.)

(i) The accounting sxstem

113. The accounting sysiem of the ‘input-ocutput table can be presented
by the following table:=

The accounting system of the hypothetical economy
Purchaging sectors

Total

Intermediate use Total .Final  -Total Import
_ inter- demand pro- use
Sectors mediate duction
use- :
‘ 150055k W RS X M, 2y
. Forkao%e3 Xy W L S B
Producing sectors ., , o« . R R | 1 " . . "
. noon _‘n— ”'u' "'"lu o T n wo
XX oeweesuX.. W . Y. X M_ .  Z.
51752 55 s 5 5 5 %5
Total intermediate _ ' C o
inputs LUy Up eeeer U
Value added .zi vél...,.Avs S v
Produoction X, eanve & ~ Y X M V/

|-

2 5
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114. As indicated above,
(a) production activities
twice, once as a producer
indicates the disposition
(i e. used for production

the distinguishing features of thid system are
are gzouped into sectors; each sector appears
and' again as a user of inputs, (b) each row

of output of a sector into intermediate use

in other seotors) and final demagnd (1nveatmsnt,

consumption, exports), (¢} each column shows the inputs of the sector as
produced {raw materials, fuel, etc.) and primary (value added) which
accounts for all payments. :

115. With the following designations of the symbols, the system can be
repreaented as follows:

Xi = total production of commodity_i.>

Xij = amount of commodity i used in'secﬁor .

Yi = Tfinal demand for commodity i. -

Wi = total intermediate use of commo@ity i,

Mi = import of commodity i. '

Z, = total supply of commodity i. e
Uj = total use of intermediate inputs-by sector j.

Vj =. value added in sector j.

Thus in each row we have

Zi = M + Xi = inj + Y. = Hi +,...¥,', .‘!.-.!_‘._VI_IQIIIDIIIII- (1)

s- e e e e ‘(i = 1 2,...-.---“-)

--an each CO;&Mu Wwe have -
X. =gx.. + va =U.. + v ‘l...il.‘.:..l-.l.llll.“‘.l...“lll..... 2
i g b J J ' (2)
s s .'(j =Ly 25enisenn ....n) -

(11) The b331c model

116. The follow1ng assumptlons about 1nput—output analyszs enable us to-
write the demand for each industry (sector) as a function of its own level
of output: (a) a given product is supplied only by one sector (b) thers
are no joint products and (c) the demand for 1nput is a funotion of the
level of output. Thus from the table we have

X - ,daiJXj = Yi ~ M, for each POW......c.eseeessansnan (3)

where Bij coefficlents are known as technlcal coefflclenta.'

A
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If M is given a specific function such as
M, = m X.,, then we have

1 i .
~ .

xi- .4-—...)3. aijxsti—mi xi C.nnol..t.q.-lnionl".ofnao..o (4)

i+mii= . aij i+ i 0 0 508N ERTANEPE NN EAE 5

(1 + mi)xi =l Za’i:jxj + Yi o.‘-'--o----..o-aooc-o--oll-oo‘(6)

(1ii) Method of solution

Expressing the inﬁuf—model in matrix form we have

.xl- (anxl+azx + amxm) = Y1_~

x2 bl (a21x1 + 322x2 + --c.-ouooo-tA-j'cco aanxn)= Y2
xn"(& 1X1+&2X2+ lli..ll'.t‘.dnnoo annxn)" Yn L)
which is equivalent to. o
B Bt B U0 R AT B A
‘—321 1 - 322 '-“‘ao--....oo-a---hcu..-'alanll . Xz '.Yz '
-8 - a A.oo‘quooo:c-.-lo.oo;i—a b I Y
nl n2 nn n n
— S|

which becomes on rearranging the matrlx of coefflclents,

e

X-4AX Y

or {I - A)X = Y and with imports added
(I +M=4) X=1 . :
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To find a general solution, use must be made of matrix inversion, i.e.

- t
X =(I-A)""Y and
-1
X=(I+M-~a"Y. , _ : 6;
' © or ' N
.1 [ . - 1
xl - rll r12 LI BN N BN BN BN BE BN B BN BN B NN ) rlnl‘ ‘ Yl s
x2 ) rzl 1‘22 [ W I W I NI N N Y r2n Yz.
Xn T4 T2 P rﬁn. ?n
. —F , - JU—

Where column sector X represents output levels, the matrix with T4
represents the elements of inverted matrix and column J

sector Y represents levels of final demand for each industry. The
implication of this formulation is that sectoral outputs can be determined
if sectoral final demands are known. Hence, it is usual to dstermine the
levels of components of final demand-consumption; investment and OXpoOPt
autcnomously i.e. outside the system.

Dymamic_input-output analxsis (See Reference 1, No.1l.)

118. As; 1ndzcated under the descrlptlon of dynamic 1nput-output analysis,
the static 1nput—output system becomes dynamic when the capacity-creating
effect. of investment is taken into account and this is done by inoorporating
into the system the aectoral capital input—output ratios.

119. §1ven.the capital coeffic1ents, a dynamic input-output syetemimay
be expregsed by the following asystem of equations:

' == x _ - cP . c® :
(1 + o)X, - Zijxj I, ci+ci+mi.......l..,(1)

Z’bijxjua ¥ K, ceevenennnnnas (2)

Where I, is the investment part of gte sector's output and X

i
total level of investiment of 1th sector's output used by sector j.

is the

120. -If the system is operating at full capacity, then (a)} qén be written as

zbidxj * Eid = Ki tevsasssesernsnave (3)

and given K., Ci, Cf and Eih, equations (1) and (3) can be solved.
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The time-path of-Xj(t) and Ki(t) will be determined accordingly if the
future patterns of Cf,‘Cf and Ei are predetermined. Already, we have

entered the field of optimilisation over time and it is necessary to
diccuss linear programming. This is-done in ‘the next seoction.

Linear programming (See Reference 1, No.1.)

121, To fix ideas, let us assume that we want to attain a prescribed level
of consumption and export with the minimum amount of investment. Before
going on, however, it is advantageous to specify the usual conditions the
plan must satisfy: (a) total demand for all goods produced by & sector
must be equal to the total domestic production of the sector plus imports
(sources total). Here total demand consists of the inter-industrial inputs
related through input coefficients to the levels of sectoral output, the
prescribed sectoral consumption and exports, the inter-industrial capital
inputs related through capital coefficients to sectoral investment, b) the
level of each sector's production cannot exceed its capacity level, which
is the sum of the initial capacity and the additional capacity oreated by:
sectoral investment during the relevant period i.e. : :

Ky < EB,+ 'A)Ki(= biJKj)’ (c) total value of imports cannot exceed the
value of exports by:ﬁore than the maximum deficit permitted i.e.

M= Mi + M} < Max'E—M where M is total import divided into competitive
import Mi and non-competitive import Ml and E is total export, (d) the

demani_for‘labour"canhot excesd the available labour supply i.e. TL<L N
where L is lavour demanded and N labour available. a

122, Those four constraints are the minimum... Others can be specified
depending on the objectives of policy. . '

Now writing the above probleﬁnsymbolically, we have -
Minimize j;“l |
£t T
Subject to _
Z(eij— ai:j)xi - Ii + Mi = ci + Ei ‘..;.l..‘.l....' (1)
‘ — =%, - :
(___'bijxj _____bi Ki S esessarrans (2)
""'—)-"JhiEi - ZgiMi-—— .- :D .Vl.'.I'llC..ll‘_..(3)

> =
N —-—Enixi I 7}
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Hhere_xizis_the'ppoduction"in sector i, Ii i5 the investment part of the

production of the@ifp_sector,yml is the import-of the production of the 1P ¢

the product of -the i"® gector, b, is 4nitial capital stock and K, ‘is total
current investment in ith sector, D is the maximum foreign trade deficit,r

sector, C; and B, are the prescribed levels of oonsumption and exports of Y

b, is the price of exports from sector i in foreign currenby,'gi is ‘the =
ratio of iqppxt p;iges to domestic prices in sector i at the'giééh ethange

féte~(hi and gi_arg'aeéumed QOhstaﬁt); N available labour, ny is the labour
input coefficient for sector i. |

PRIORTTIRS IN THE PROVISION OF DATA

123. The survey of planning and projections techniques undertaken in the
bodj”of’thié paper has beéen done in ‘such = way a8 to indicate the priorities
being suggested in the provision of statistical data for planning purposes
in the region. Since the provision of adequate statistiocal data both in
quantity and quality is a function of time, and this provision is a
determinant of the level of sophistication to be adopted in planning; it

1s inevitable that this systematic approach should be adopted.

124. However, we have to understand that the countries of the region
will be on different points of this time ascale and so each country will
have to congider what level is appropriate to it. But in the nature of
things, the presentation has to be general so that the different
characteristics of the countries of the region can be encompassed.

125. Thie approach has been from the general to the particular. It has.
been found appropriate because of the integrated picture which the
aggregative approach presents. Like an architect who. wants to design a
house, we have to have constantly before us the whole picture although

the details will have to be filled in later. LG

126. It is one of the admirable features of the signifiocant progress made |
in the organization of data in recent years that all the details given in |
the survey of planning and projections above can be organized within the
framework of a system of national accounts as has recently been produced
by the United Nations Statistiocasl Office and which we have had the
opportunity to examine in this seminar. '

127. About five years ago, one of the caveats against the United.Nations

Syetem of National Accounts was that it did not cater adequately for the
needs of planning since it excluded the very inter-industry transactions

-
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-Which are of great rvwovtonce o devslonznent plamming. The defect has

now besn rectified since provision has been made to integrate input-outpus |
analysis w1th the structure of the revised SNA. (See chepter 3 of the

revisad SNA.,

128. Similarly, when the present work on "An Integrated System of
Demographic, Manpows» ! Jooi»? Stotiniiez and its Links with tho System

of National Accounts" is completed, we shall have a complete inventory of
the economic and demographic and social data needed for developnent .
planning. The main problen i: how iz order our scale of preferences so

that eventually 211 tu: elzienvs in these frzmeworks can be provided.

129. Haring made tha .bhive coruenis 15 i3 now +time to sketch the vropcsed.
order of priorities. . .

7. WATURAL RESCURCES DATA

130, - Binoc, in what follows, only date { aconomie soclal,aﬁd de ngauﬂﬂlv}
that:spaslflcally-entsr into planning medels will be disoussed, 1t is
necessary to iadicate fivst tas place 28 natural reogovrees duta in planninug.

131. Ar inventory of natural resources data is important for at least twa
reasons. Ia b2 first place, any country’'s potentialitiso for sconomie
deveciopment yili denond on that country's natural roscurces endowment.
Hence, to be azdle to have at least a qualitative view of the potenitialc fox

development, it is r cwcn“ -%0 have infoernaticn cn the avallability of
natursl rsanuronz Propablz futurs dbvelopm=n, - mineral. depccita,
watev reaources, the 'Zu. rE tae Tand cerndiligble. otc..  Jecondlr, iks

availub iﬁJ‘O”'%hﬁEc DEaUURees gouplied with that of human resourcoes helr
in the azscasnent of vhe conparative advenitsgos of the partienler eqonom;
at any given :ircw Ti thia son=ems. 4% ig inforametiocn: on the awailgbiliity
or non~sveiliahility v +the ext-mt nP +heo waxomwyes of these resecurces thot
ie discuzsed nare, Informuaiion on their produciion ard use conen uvader
economic noiatieticr, : ‘

132, As indicated in poragraph 8Y above, the reaponsibility for this type
of inforunstion is that of +hs =nmtharitios responsible for geoological ourveyv..
However, it is als> thoa duly of the nlaaning agency to:-see that aitention iz
paid to ths researck vork and scientific and teshnisal asurveys noscessary o
make available this sviatiorns v Buch wetivities will involve the govermmont
in a substantial outlay of morney but the results usually justify Llhe
exponditure.

133. In -view ol the orientation of the new SNA to ecconomic analysis and
planning needs, it has basn possible to relato the duta needs cf *he gingrs
of developiment planuing susgested in this puper to the zecounio and tabler
of the SKHa,
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II. ECONOMIC, SOCIAL AND DEMOGRAPEIC DATA

A. Determination of the general rate of growth

(i) Economic statistics

134. These include gross domestic product series and its distributive

share (qompensation of employees, operating surplus and saving both gross
of consumption of fixed capital) as well as the components of final demgnd -
investment (public and private), consumption (public and private) and
exports to enable the computation of the ratios. OSimilarly, there is need
for information on gross domestic product at constant prices to make
possible the determination and projection of real gross product. In
addition to these, data on the financial transactions of the monetary
system, external transactions and the activities of government are needed.

135. These data needs are covered by the consolidated accounts of the
nation; the production accounts of Accounts II and the related tables,

in respect of goods producing industries, transport and distributionj the
income and outlay accounts as well as the production accounts of government
bodies; the accounts on the income and outlay and gross accunulation of
corporate and quasi-corporate non-financial enterprises and the capital
finance account of financial institutions.

136. It should be noted that the consolidated accounts of the nation
cover account one - gross domesti¢ product and expenditure, account 3 -
national disposable income and its appropriation,account 5 ~ capital
finance and account 6 -~ external transactions.

137. These data needs appear to be the minimum for a meaningful first

shot at development programming and in most countries, at the earliest
stages of planning, most of them can easily be compiled. This is the case
in respect of the activities of the government, external transactions, o
activities of non-financial corporate and guasi~corporate enterprises as
well as finanoial enterprises, since these latter are usually few.

138. On the other hand, it is likely to be difficult to get reliable
information on agriculture except perhaps the export sector, on transporta- -
tion except rail, the leading road transport enterprises, ports and ocean
going vessels if any and air transport and on distribution except the
leading import and export enterprises. However, the difficult parts

present a challenge to the statistical offices.

(ii) Demographic date

139. Information is needed on population statistice with analysie into .
sex and age-groups; vital statistics to enable projection of the population;:
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employment statistics especially in the leading production sectors of the
economy to be able io have an idea about "productivity" changes. These
data needs are covered by the section on. the distribution of the‘population
by age and sex, as well as births and deaths in the rroposed system of an
integrated demographic, manpower and social statistics and the table in

the SNA on "employment by kind of economic activity" table 10,

B, Planning the main sectors

140. Although two mectors have been distinguished in the illustration
given in this paper, there is no reason why this should be the only possible
case. Depending on the particular problems facing the economy, many other
clagsifications such as are mentioned in the body of the paper'can be used.

: 141,' In view of the need for consigtency, completeness and realiem of
economic models, data on the reat of the economy are needed in sddition to
the details needed on the sectors delineated. Thus in addition to the data
‘enumerated in A sbove the following are needed: .

- (1) Economic statistics

142, Detailed informatipn is needed on gross output of all the rroducing
.8ectors of the economy, analysing current inputs by source of‘supply;-'foreign
and domesticy ocapital formation by type and economic activity; detailed
coverage of production activities of households and private non-profit making
organizations; capital stock aralysed by industry and depreciaticn. Detaile
of these variables are to be given in constant prices; hence related price
index numbers for the components of demand and imports are required. '

(ii). Demographic data

143. Information is needed on employment by type of skills and distribution
into activities. In addition to the above, specific analyses will have to-

. be done for the sectors delineated. Thus in the case of public versus

. private sector, the public sector will have to be disaggregated and the
major accounts — production, consumption and capital formation as well as
income and outlay compiled for sach level of rgovernment. Similar dnalyses
will have to be done for the private sector. ' ' '

144. Or in the case of home versus foreign sector, the foreign sector may
bhave to be analysed in terms of economic blocks or currency areas while
detailed analyses of economic transactions will have 4o be made for the
domestic sector. _ :

- 145. It is difficult to lay down specifiocglly the data needs for the main
sectors planning approach. Each planning agenoy will have to decide what
seéctors to delineate and hence what the data needs are. This matter is
admirably treated in the new SNA. The essential point is that the needs’
must be communicated to the gtatistical agency well in advance so that plans
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“may be made-for their prov131on.

{
146. The data needs at this stage involve the gathering of the more -
~difficult basic data.: But they are urgéntly required. Apart from the ;o
aspecific needs for the specifi¢ sectors identified for analysis, these ‘

data are covered in the remaining parts of Accounts 2 of the new SNA as
woll as the more difficult parts of Accounts 3 - Income and Outlay and
Capital Finance Accounts. e

C. Inter-industry analysis .

147. With the scheme outlined in this paper, inter-industry analysis will

become necessary when industry has reasonably developed. It has been -

suggested, merely as a working hypothesis, that countries whose per capita
nstional income has reached US$150 or im which the contribution of the

industrial sector.to the gross national product has reached 15 per cejt are
likely to have most of their cells of the input-output table filled.Y/ Not

many countries in the African region can boast of such achievements at the

present time and it may be said without fear of oontradiction that most of

the efforts and resources devoted in the past to planning comprshensively -
by using input-output techniques have not yielded good results as far as
‘the use of the coefficients was concerned, although the advantages in -
pointing out the serious gaps still left to be fllled in basic atat13t1cal
series may have. been considerable.

(i) Economzc atatlstics

S :
148. As already 1ndicated, data needs for 1nput-output analysis are consider-
able. But by the time they would have become necessary, the foundation would

have been laid for the successful provision of these basic data.

149. These data needs include gross output and input of industries at
constant and current prices, composition of capital formation by industrial
use and type-of asset inocluding stocks for the producers of commodities and -
services and govermment, non-profit organization and domestic services; final '’
consugption of households, government and non-profit institutionas by purposze
.and object at constant and current prices and according to coast-composgition;
factor income by institutional sectors and full information on income and
outlay and capital transaoctions for all the institutional sectors -~ non-

. financial corporate and quasi-corporate enterprises, financial enterprises,
government, nonhprofit making bodles and households.

150. In sum, this is the last stage for the completion of the remaining
accounts and tables of the new SNA and it is likely to take a long time, the
main constralnt being probably not shortage of ltatlstical and planning

_/ See Unlted Nations, New York. Industrialization and Produotivity .
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personnel but financial allocations for field operations and processing
activitics. '

(i1) Demographic data

151. 4 fuller inventory of labour availability by type of sekill and by
use than under B above would be necessary. Moreover, a comprehensive
acoount of educational facilities in order to integrate them inte economic
planning needs will also be necessary.

152, These data are already covered in the document for integrated
demographic, manpower and social statistics. :

153. It must be confessed that it is difficult to classify manpower plamnming
chronologically since educational development should be regarded as one
of the objectives of social and economic development. : ‘

154. However, in the early stages of development when agriculture and other

traditional mctivities predominate, the problem of education as an input into
production is usually minimal. The main problem is usually that of providing
education as part of private consumption and the decision is mainly political.

155. But since the ultimate aim is to change the structure of the economy by
the application of techniques that will require educated people, the gquestion
of education in relation to economic development may be important right from
the beginning. Hence, the need for information on natural rescurces becomes
more urgent as this information will help in planning the educational sector.

156. In the end, individual countries will determine what emphasis to place
on education as a component of private consumption vis-a-vie education ss.
factor of produstion. .

D. Regional (sub-national) plamning

157. From the foregoing it is clear that regional planning comes under
"the main sectors" approach.

158. In that case, apart from the need for information on the general featurees
of the economy as exemplified by the aggregates of national accounts and
demographic and social statistiocs, in order to be able to relate the particular
conditions prevailing in the regions to the whole econony, data needs for
regional planning will be specific depending on what the problems are, and
these needs are covered by the discussion in the new SNA on supplementary
clagsifications given in chapter nine of the document.

159. Hence, no specific suggestions for data needg for regional plamning
are given here, - '
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Recommendation ' 7' . [
160. An analysis of the structures of the member states' economies ii
has revealed that most of them are "pluralistie" broadly, they are
characterized by a traditional sector with a substantial subsisterce .

subsector containing the bulk of the population who s%ill remain at a
vory low level of economic and social development after a decade of
planned econoumic and social transformation and & modern sector comprising
an indigenous monetized subsector and a foreign enclave whose main
activitles . are based on exploitation of mineral or agricultural resources
with very wesk backward and forward linkages with and/or spread effects

on the rest of the economy particularly the subsistence sector,

161.  The situation is.aptly described by the following quotation

from the United Nations revised System of National Accounts. ™A basie

feature of many ' developing countries is the existence of what is
sometimes called "dualism", that is the existence, side-by-side of traditional
and more recent wodes of living, social and economic organization, and
carrying vn production. The technology, organization and productivity of the

. tWwo modes of production,:and the attitudes, habits and institutional
arrangements of the people involved, differ to such an extent that the : ‘
situation may be described as the existence, side-by = side; of differing

loosely connected economies and Societies” 1/ In-view of this situation,

the secretariat has come to the conclusion that the core of the economic .

and social problem in the 1970's im the transformation of3this subsistence

sector by its complete integration into the modern sector. In this task,

a heavy reliance is being placed on the public sector.

162, In terms of the stages of economicd and social development programming
outlined in this paper, the majority of the countries of the region are
classified to be on "planning the main sectors" stage, the mzin sectors
being the subsistence sector, the indigenous monetized sector and the
foreign enclave,

163. The transformation process is going to be a reciprocating one. A'i
deliberate attempt will be made to expand market for the subsistence sector's
produce of raw foodstuffs and inputs into manufacturing and processing
dgctivities whose products of manufactured consumer goods and technical inputs
into agriculture namely, implements, pesticides, ferlilizers, etc. will go to
meet the expected increase in and changed composition of demand for thase
goodse not only by the subsistence sector but also by the indigenous monetized
sector as productivity and income increase. ' - '

164, In order to effect this transformation, data on natural resources
(buman and. material), manpower and employment, as well as the existing _
production, accumulation and consumption characteristics of the institutional

1/ United Nations, A System of National Accounts p., 208
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. gectors of the economy will be needed., These data needs are already

, covered under I, and II A and B above. However, in view of the
characteristics of the model described here, the attention of the seminar

is drawn to the relevance of Accounts IV, V and VI on pages 217 to 225

of the revised 3NA.

165, In addition‘ﬁo”these conventional series of econouwic and demogfaphic
data there is need for information on

(i) farwing sysiems - land tenure system, cooperative activities, etc.

(1) _existing Government services - extension services spelling out
forme of and -the personnel involved,
coverage and farmera!? partlclpaxlon,
credit system, research activities to
aid agriculture etc.

1 (iii) social and other infrastructure amenities - electricity, mater,
health and social welfare, services,
N education, roads, mass commu.nicatlon
’ : media; etc.

in rest of the rural areas,
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