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PATA REQUIREMENTS FOR INDUSTRY
ANALYSIS AND PROGRAMMING

This paper, originally written as a draft chapter for the UNIDO
Industrial Progremming Manual, hes beer reproduced as a background paper for
the International Working Party on Industrial Programming Deta.

Ite purpose is twofold, First, it discusses the conceptual problems
underlying the ideniification, collection and organization of empirical
information that is used for economic studies and planning decisions per-
taining to individual industries. Second, 1t surveys the available data
sources,

The main tasks of industry studies in relation to economic development
planning are the following:

(1) Diagnosis: the compilation and evaluation of background informe-
tion for obtaining a panoramic view of the situation, trends, and potential-
ities of the sector and its branches.

(2) Plen formulation: target setting, the translation of targets into
programmes, and the comparative evaluation of alternative programmes.

(3) Choice of policy instruments for plan execution: identification
of the specific institutional means of converting paper programnes into
executable plans.

The paper explores the data requirements and sources for each of these
three main tasks.

A. Infargétion requiremnents for diagnosis

The task of diagnosis is the compilation, systematization and evaluation
of a wide variety of qualitative and quantitative information thet is po;tin-
ent to the development of the industriel sector and its branches. In the
course of diagnosis (1) the structure of the sector has to be described,

(2) 1ts evolution as a vhole ard by structural parts sppraised and (3) all
informetion evalusted in the light of its relation to overall economic end
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industriel development.

Apart frow traditional industriel statistics and n;tioml income accounts
which will be discussed in more detail below, the sources vary from country to
country. There will also be a great deal of variation according to the degree
of completion of previous work in this area. In mwany countries, much of the
pertinent informetion is not formalize. and recorded. The task of diagnosis
is to bring togather"all the available practical experience as well as statis-
tical, institutional, and other formal information, and to organize this informa-
tion in such a way that it may be kept up to date as a ready source of reJjerence
for the planning process. A Statistical Office operated along traditional lines
is generally not suited either to the task of collecting or to that of keeping
up to date e complete body of dimgnostic information, since this materiel 1s so
closely oriented to its utilization in the plaunning process that only the
practical planner is both motivated and qualified to work with it.

In Exhibit 1, en outline ies provided for the organization of information
for the disgnostic process. This outline may alro be used as a checklist of
the kinds of informetion that are to be aought..y Sources of specific kinds of
information will be discussed further below.

1/

A similar checklist oriented to industry studies in the more highly

developed countries will be found in Everett E. Hagen, Handbook fo
Industry Studies, The Free Press, Glencoe, Ill., 1958, pp.38-50.,
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EXHIBIT 1

OUTLINE FOR THE ORGANIZATION OF INFORMATION
FOR _THE PROCESS OF DIAGNOSIS

Description
(a) Structure of the sector and relation to the economy as s wvhole.

(v)

(c)

(a)

(1) Gross value of production, value added, employment,
and investment by industrial branches. Breakdown of
investment (sites, buildings, machinery and plant,
vorking capitel).
(11) Installed capacity and its degree of utilization.
(111) Sources and amounts of raw meterials, fuels and
energy counsumed,
(iv) Destinetion of production; proportion of internsl
demand supplied by industry; exports,
(v) 1Industrial location; geographical dispersion,
(vi) Prevailing size of individual plants; number of plants
by product.
(vi1) Over-all table or partial studies of inter-industrial
relations.
Computation of coefficients indicative of effictency (by branches).
(L) cCapitel-output ratio.
(11) Ratio of sales to inventories.
(111) Output per manhour. '
. (1v) Specific inputs per unit of product.
Assessment of efficiency through the comparison of the
structure of production costs locally and abroed, on the basis of the
physical inputs per unit of product or other pertinent basis of
estimation, for selected significant products. Identification of
the fundemental factors underlying cost differences.

ggket structure and degree of monopoly control.

(1) Price levels and their comparison with prices in other
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(11)

(111)
(iv)

areas or countries. Price controls and methods of

price determination. K

Tariff protection, indirect taxes and subsidies; exchange
rates bearing upon prices.

Standards of quality.

The distribution system and the degree of monopoly

control within it,

(e) Financing of the industrial sector and the legal status of

enterprises. Sources and uses of funds. The capital market

for industrisl ventures.
(£) Institutional aspects connected with industriel production:

(1)

(11)
" (111)
(1iv)
(v)

(vi)

(vit)
(viii)

Texation, legislation and regulation bearing on industrial
production.

Prevailing industrial norms; quality and stendardization.
Menufacturers' associations,

Industrial labour organizetions.

Institutes and other research bodies at the service of
industry.

Governmentel ageucies connected with different aspects
of industrisl production,

Industrial menpower training,

Other aspects,

2. Kggtorgggl evolution and rates of arowth

(2) Conmstruction of historical series and determination of
g;owth rates:

(1)

(11)
(111)

For the irndustrial sector, compared with the economy

a8 a whole, '

For the different industrial branches,

For different types of goods classified as:

a., final consumption goods, nondurable;

b. finel consumption goods, durable;

c. capital goods (for agriculture, industry and
transport;

d. intermediate gonods,




(iv)
(v)

(vi)

(vit)
(viti)

(1x)

For exports,

For the production directed toward the satisfaction of
internal demand.

For manufacturing production in relation to handicraft
activities by branches of industry.

For average employrent per plant.

For eclect~’ Ll encrsy and capital inputs per unit of
product (mechanization).

For labour productivity,

(b) Analysis of the growth of the different branches of industry.

(1)

(11)
(111)

(1v)

(v)
(vi)

Growth of the aggregate national product and the
elesticity of demand for manufactured goods (income- and
price- elacticities).

Demand for intermediate use, as a function of inter-
industry reletions and the growth of final demand.
Relative prices of uomestic production and imports,
Positions of special advantage with regard to the cost
of specific inputs, which might have led to exportation
or to complete import substitution.

Technical innovations.

Decisions to develop certain branches for ressons of
economic policy.

(c) The effect of econamic policy on industrisl growth.

(1)

(i1)
(111)
(1v)
(v)
(vi)
(vit)

Internal terms of trade for industrial and non-industrial
gooda

Foreign-trade policy,

Monetary and ®iscal policy.

Credit policy.

Labour policy.

Policy with regard to monopolies.

State promotion in the industriel field.

(4) Anmalyeis of the efficiency of manufacturing production.

(1)

Structure of the market and of menufacturing production;
monopoly aituations in distribution, finence or production;
indiscriminate protection; patents,
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(11)
(111)
(1v)

(v)
(vi)

(vit)
(vitl)

(ix)

(x)

»

Integration of processes and industrial pools for the
production of specific inputs at favourable scales.
Vertical and horizontal integration of enterprises.
Standardization and quality; regulations.

The staudards of the technical services which accompany

giveu products; the cost of spare parts.

Inflationary climetes and credit policy.

Exchenge policy; the possibilities of gain by taking

adventage of different rates of exchange and double

involcing; difficulties in the importetion of equipment
and basic inputs.

Labour policy.

Taxation: incentives for the reinvestment of profits

and others,

Factors affecting the efficiency of individual

enterprises:

a. factors related to the internal affairs of en
enterprise that can be influenced by the own efforts
of the enterprise; ‘

b. factors originating outside the enterprise and
related to the overall productive system andthe
behaviour of other enterprises that can be
influenced only by action slong a broader front.

Business initiative and the supply of managzerial

personnel.

(e) Lebour productivity. (This ubject involves scme duplication
with the analysis of general efficiency under point 2-d.)

(i)

(11)

Definition. The productivity of a single factor and

the production function defined by a complete set of
factors, Average and marginel productivities.

Factor substitution., capital versus labour; different
grades of skill in the labour force. Capital intensities
in the core and ancillary activities of given industrial

production processes.
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(i11) Labour and the administration of an enterprise.
Separation of the effect of two factors: the intrinsic
quality of the labour force (general education, discipline,
habits), and the quality of management, Policies of
maintenance and replacement of equipment, Pay incentives,
In-service training of the labour force. Management
training.

(iv) The influence of other enterprises or of the institutional
system. External economies aend diseconomies with regard
to transport, energy, communications, varehousing, general
vocational training, housing, public health, renovation,
sales, regulations,

(v) Regularity of production (seasonal variations in

j demand; fluctuations in credit, exchange or tax policy;

etc,)

3.  Interpretation of industrial growth from the point of view of overall
economic development.
(a) Industrial development and occupational structure, Here the to;loving
background information is required: evolution of the total, active,

rural and urban populations; absorption of the active population in
the manufacturing industry and in other activities (mining, agri-
culture and services); comparison of productivity in different
sectors,

(b) Role of industry in import substitution and analysis of its
corresponding incidence on the bala nce of payments. Influence

on the capacity to import (eontribution to exports and to the
satisfaction of domestic demend) and to the propensity to import
(intermediate and capital goods imports for industry). What would
have haeppened if the import substitution effort had not been made?
How would exports have developed?

(e) Structurel changes resulting from industriel development.
"Balanced development" versus notable specialization, in the
concrete case under study. Flexibility due to the establishment
of strategic industries. Interdependence of industrial development
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with the development of other sectors (stimuli and restraints).

(4) Analysis and evaluation of the social costs_and benefits of

the industrialization process. What would have been the
alternative destination of labour and other factors absorbed

by industry directly or indirectly and what is, in consequence,

the opportunity cost of industrialization?! Quantitetive apprecia-
tion of the transfers and the redistribution of income resulting
from industrial development; identification of the income-receiving
sectors that have been favoured cr harmed. Possible social benefits
derived from the formation or streagthening of an interpreneurial
clase and of the industrial working class. Tensions provoked

by the energence of new groups with economic, social, or political
influence,
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B. Plan formulation: levels of Jplanning and their data requirements

In the light of the diagnostic information, plan formulation takes its
departure from target setting for the level of living (in part Lased on demand
projection) and for the productive structure, with special attention to tech-
nological and orgsnizational upgrading. Tergets are then translated into
specific final demands and activity le /els, and a trial plan (programme) is
formulated involving the complete specification of the productive structure and
resource allocations, The exploration of slternative programmes lesds to the
identification of an efficient programme under the current set of targets.
Finally, significant tradeoffs between targets are explored end, if required,
targets are re-set in the light of this information.

Industrial plan formulation entails work at three levels of analysis,
namely (1) the economy-wide, (2) the project and (3) the sec toral level which
is intermediate between the former two. Each of these levels has its own
distinct date requirements that also vary according to the method of approach
which is being adopted,

1, The economy-wide level

At the economy-wide level analyses and projections are undertaken snd
plans are prepared in a number of alternative vays.

(a) By major national-income components on;x:g/ consumption, investment,
government expenditure, exports, imports; possibly with some
sub-clasaifi?ation of each of these items, especiq.l}.y in regard to
foreign capital flows. The data requirements include the major
national-income series together with their supporting statistics,
and some additional information on foreign loans and direct invest-
ments, interest and profit remissions and amortizations.

-2-/ See: United Nations, Economic Commission for Latin America, Analyses and
Projections of Fconomic Development, I. An Introduction to the Technique
of ramoing, New York, 1955; and United Nations, Economic Commission
for E?tin America, The Use of National Accounts for Economic Analysis and
Development Plenning, Document No. E/CN.12 671, 16 April 1963, 5h pp. (mimeo).
or a practical application, see: United Nations, Ecowvomic Commission for
Latin America, Analyses and Projections of Economic Development, VI. The
Industrial Development of Peru, New York, 1959.

u,




ID/We.23/4
Page 12

(b) By sectoral breakdown employing input-output models or rela'ed

techniques. -The number of sectorsir may vary from three or

four major sectors&/ to an inter-industry classification of
several hundred industries, such as the 450x450 input-output study
of the United States.i/ In preparing such studies, projections,

or plans, the formal methods of constructing an input-output

table may be employed; alternatively, if data availability 1is
restricted, a sectoral breakdown of the aggregates may be
established by less sophisticated trend projection methods, and the
interaction between sectors may then be tsken into account only

by means of a few major corrections reflecting the most important
sectoral interactioms. The data requirements for the forma! inpute
output technique rest on the same statistical base as national
inccme accounts, but involve a substantial expansion of the informa-
tisn pertaining to trapsactions between enterprises. In effect, the
output of each enterprise has to be distributed for input-output
purposes not only between households, government, the foreign
account and other enterprises iu the aggregate, but also between

In discussing input-output models, "sector” and "industry" are often
used interchengeably. Thus "industry" is given a vide interpretation,
and agriculture, services, etc. in the sggregate or by more detalled
classification sre «ften referred to as "industries".

See Analyses and Projections of Economic Development, VI, The
Industriel Development of Peru, op.cit., Table 32.

The following bibliographies cover input-output materials: V. Riley
and R. L. Allen, Interindustry Economic Studies, a Comprehensive

Bibliography of Interindustry Research, Operstions Research Office,

Johns Hopkins University, No. BRS-4, May 1955; C. E. Teskler, Input-
Output Bibliogrephy 1955-19€9, United Nations, New York, 1961;

United Nations, Input-Output Bibliograghx 1%0—1%2, Statistical
Papers, Series M, No. 39, New York, 190%4.
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enterprises distinguished by sectoral classification. On the
other side of each account, expenditures 1ikewise have to be
distributed by sectoral classification within the aggregate of all
enterprises. In undertaking these distributions, stendard statistical
date frequently have to be complemented by marketing and cost informae
tion collected by means of snecial studies concerning particular
industries.

(c) By major resources of econcmy-wide Dblanning importance, using the
technigue of commodity balances. The number of individual cammodities
accounted for at the economy-wide planning level may vary from as few

as three (steel, copper, and aluminum, in United States planning
practice during the Second World Waré/) to over e thousand, as in
the current planning practice of the USSR.-Z The data requirements
for commodity balances consist of technical horms, i.e., of standard
input requirements of different commodities into the production
processes of industries with specified outputs, complemented by a
very wide range of qualitative and semi-quantitative information
pertaining to production and consumption targets, capacities, and the
degree to which the norms can be forced, i.e., contracted under
emergency conditions to alleviate specific botilenecks.

(d) By linear programming or more general methematical programming

models that unite the most attractive features of the input-ocutput
and the commodity-balance techniques. Such models resemble input-
output tables in that they have a precisely specified mathematical
structure and can be subjected to analysis by well-known computation

On United States wartime planning practice, see D. Novick, M. Austen and
W. C. Truppner, Nartime Production Controls, New York, Columbia University
Press, 1949, and T. Scitovsky, F. Shaw and L. Tershis, Mobilizing Resources

fo. War, New York, McGraw Hill, 1951.

For a discussion of the planaing prccess in centrally planned economies,
see United Nations, Planning for Economic Development, Vol.Il, Studies
f National Planning Experience, Part 2, Centrally Planned Economies,

0
New York, 1965; United Nations, Economic Survey of Erope in 1000, Part 2,

Economic Planning in Europe, Geneva, 1965; United Nations, Basic Princlpies

and Experience of Industrial Development Planning in the Soviet Union,
New York, 1965.
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techniques; at the sawce time, they gel away from the excessive
riridities creaied by the definition of single-product industries
that are treated both ac rows (resources) and as columne (economic
activities). In liuear progremming models thesc "{ndustries" are
replaced by individual productive activities for the accounting of
inputs, and by resources for the accounting of product distributions
and other rescurce valances. Bypreducts are permitted, alternative
activities in an industry may occur, aud there may also be an indefinite
number of priwary constraints, i.e., constraints of resources which
gre nct produced within the rodel, e.g., unskilled labour. The

most important additional deta requirements of such models, as compared
with input—outﬁut nodels, pertain to the specification of alternative
vays of producing given cutputs. Ir other vords, while in an inpute
output model the productive structure is derived in a unique way from
historical deta, & programmiug model, by the very device of

creating elternative activities, also imposes the burden of
identifying such alternatives in an empirical way, even though the
plternetives (for example, a new steel mill under consideration
vhere no steel was produced before) way never have been actually
utilized in the country in question. 1In such a case reliance has to
be placed either on engineering data or on the transfer of dats

from other countries under conditicns of less than perfect compara-
bility. While the burden of model construction in such a case is
large, the identification of alternatives is the only meaningful way
of analyzlng grice relationships vithin a model.

2. The project level
At the project level the point of view of the analysis is the exact
opposite of the economy-vide level. No clalr is mede to the derivation of come
prehensive relationships that will permit an overview of the economy or even an
industry as = whole, tut the technical characteristics and the institutional
setting of an individual investment project are explored in depth to yield
supporting informetion for s specific decision that will commit financial funds

ard otlier resources o the practical executinn of the alternative that is
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Individuel projects may be defined:

(a) On the basi: of market (demand), cost, and institutional (financing,

(v)

dicensing, labour, etc.) studies, in the context of a predominantly
free-enterprise or mixed economy where economic viability in terms

of revenues and costs at market prices is the primordial crite:fon
of project selection, A key element of the cost study in many
instances is the underteking of a detailed project engineering effort
prior to the final decision to proceed with the execution of the
project. For large projects, such as the building or expension
of an integrated steei mill, the supporting engineering and economic
studies may represent several bulky volumes of documentation whose
preparation requires the efforts of specialized engineering firms
and may represent an outlay of millions of collars. At the other
extreme, simple projects mey be supported by n~ more than verbal
representations or a couple of sheets of figures prior to the
investment decision.

Data requirements cover the following aspecte of projects:
(1) demand and market studies and projections; (11) project
engineering; (1ii) size and locetion of projects; (iv) investments
in the project; (v) income and expenditure budgets both in national
currency and in regard to foreign exchange requirements; (vi) financing
and orgsnization; amd (vii) environmental infornation for project
evalustion, including interest and foreigmexchange rates, institu
tional factors (especially in regard to labour and transport) end
pertinent government rerulations.
On _the besis of studies of social impact that may be adduced as
modifications of the underlying criterion of the viability of the
project at market prices, in mixed economies. In other words, the
eontribution of the project to economy-wide objectives may be
assessed; for example, {ts effect on national product or the
foreign-exchange balance, its relative labour or capital inteneity,
its influence on regional or urban growth, its stimulating effect on
the development of higher-order skills, etc, Among projects that meet
the criterion of being able to survive at prevailing merket prices,
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preference may then be given (particularly from the point of view
of public support) to projects that rank high on the criteria of
favorable social impact. In specific instances public support may
take the form of tariff or quota protection, subsidization, or
similar action that changes the market environment of a particular

project and directly influences {ts ability to survive at the
resulting market prices.,

The data requirements for the study of social impact pertain
to the estimation of both the direct and the indirect effects of
the project. ilany of the effects that are of prime concern, €.8g.,
on national product, the balance of payments, or the supply of
bottleneck commodities such as fuels, can be assessed correctly
only in an economy-wice context. If certain restrictions are met ,=
the use of ghadow prices derived frou economy-wide models can De
relied upon to evaluate with a good approximation the impact of
particular projects on the capabilities and limitations of the
economy as a whole, This particular data requirement for project
evaluation creates a close link between project-level and economy-
wide analyses, ‘

(c) On the basis of technical and economic studics aimed st Lrgne-
lating sectoral plaen targets inlo congrete enterprise-level

investment plans. ‘hen used in conjunction with the commodity

velance approach at the economy-wide level, the emphasis of these
studies is on engineering analyses of technical efficiency in
meeting stated physical objectives, such as the production of a
given tornage of steel. nae data requirements of such engineering
studies are very similar to the data requircments of cost studies
undertaken in a market context; the principal difference is that

8/  These restrictions pertain to the mathematical notlon of convexiiy
which can be loosely interpreted as the feasibility of forming
arbitrary weighted averages of given economic activities., See
T, Vietorisz, Decentraliza in Nonconvex System
and Productivity, Bull,12, United Nations (in press).
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the study of market opportunities as a function of selling pricee
1s replaced by the fixed objective of meeting plan targets that
are usualiy specified in physical (not value) units,

3. Ihe sectoral level
The sectoral level is intermediate between the economy-wide and
project levels, At this level it ir desired to relieve the marvewness of
pérspective that necessarily 1ttaches to project studies, and to obtain an
overview of a wide range of alternative technical and economic development |
possibilities characterizing a reasonably large segment of the economy, yet
without incurring the entire burden of a full economy-wide approach,

As a result of its intermediate position the sectoral approach encounters
some of the difficulties of each of the two previous approaches. On the one
hand it partakes of the technical complexity and the consequent need to draw
on detailed engineering information that goes with project studies. Yet at
the same time it covers such a wide field of cconomic interrelations that it
cannot afford to take the point of view of an individual project, namely
that the rest of the economic environment can be taken for granted and
repercussions from the project itself or from the simultaneous execution of
a set of similar pfo.jects need not be taken into account when the project
ie being defined. It goes without saying that even at the project level
such a point of view may not be justified when the individual project
becomes a large addition to the existing structure of production; thus the
study of major individual projects rightly belongs to the field of sector
analysis.

As contrasted with economy-wide analyses, sector analysis is simplified
in that the interface between the sector and the rest of the economy can be
regarded as pre-set for the purposes of sector analysis. This pre-setting
may be achieved in one of two alternative ways. Either prices of certain
resources, e,g,, labor, foreign axeiume, capital, and key extra-sectoral
commodities (steel, fuel, power) are given as centrally fixed steering prices,
or alternately there are central allocations of these resources to the sector
in question, As against this simplification there is, however, a more than
offsetting complicétion. Whereas in the economy-wide analysis the structure
of technology can often be treated as largely linear within a tolergble margin
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of error, at the sectoral level this is almost never the case, At the level
of detail of sectoral studies considerations of fixed costs, indivisibilities,
overhead shared between complementary processes, and other direct technical
interactions are ol the essence of the economic decision process, and they
give rise to major analytical complications. Even the technical-economic
description of the structure of a sector can become a complex task in the
presence of these phenomena, as attested by the engineering industries sector
in which a satisfactory set of empirical materials is still miesing, in spite
of several exploratory efforts.2
(a) Process analvsis. This technique has been defined as the construc-
tion and use of industry-wide, multi-indistry and economy~wide modele
vhich attempt to predict production relationships on the basis of
technological structure.l'g/ This very wide definition includes
{nter-industry, commodity-balance, and economy-wide linear pro-
gramsing models as sub-classes of process analyeis. The signi-
ficance of process anclysis at the level of a sector is that there
are no good alternative techniques for coming to gripe both with
the detail of technological structure and with the interrelation-
ships between different technological processes. (The techniques
to be discussed below as altermatives to process analysis are lar
less comprehensive in thelr approach.
The data requirements for process analysis consist in con-
densed technical-economic representations of the full engineering

2/ See the muterials of the United Nations Industrial Development

Organization project, "Metalworking Industries as Potential Export
Industries", especially: Center for Economic Planning, New School for

Social Research, The Plap

i Gd
yorking Industrics, New York 1

B  A.S. Manne and H. M, Markovitz, W,
Foundation Monograph Nc.18, New York, Wiley, 1 3, D4,
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detail of the structure of production., Unfortunately, engineers

are generally incapable of supplying these representations, since
they are accustomed by training to focus on the detail of a given
process rather than on the common features of a group of processes
that are capable of generalization., Thus an engineer can give an
excellent description of e.g., a given ammonia manufacturing pro-
cess, complete with flowsheets, sketches of equirment, temperature
and pressure conditions, kinds of catalyst used, etc,, etc., but

he 1s not likely to supply & handful of activity vectors that
between them give an adequate shorthand description of the repre-
gentative features of the entire technology of manufacturing
amuonia. Of course, in aeking for the "representative" features

we already imply the exercise of gconomic rather than epngineering
Judgement, since we are interested in precisely those distinguishing
features of the various technological alternatives that make a
significant difference for the outcome of the industry-wide
(sectoral) technical-economic study. Thus e.g., when natural gas
and fuel oil are distinguished as alternative raw materials for
ammonia manufacture, while natural gas varieties with slightly
different compositions are not ,-]-"1*-/ this implies the previous recog-
nition of the economic fact that these two alternative raw materials
may be available under radically different economic conditions; of
the technical fact that they make a substantial difference in regard
to process detail; and of the further economic fact that these
differences in process detail are translated into sufficiently large
differences in the descrip‘ive activity vectors to affect the usual
outcome of sectoral analyses. The task of technical-economic
process description thus requires either econamists with substantial
insight into technological process detail, or engineers with con-

11/ See United Nations, La Industris Quinmjca en America Latina, New York,
1963; and T, Vietorisz, "Programming Data Summary for the Chemical

Industry"”, United Nutions, Industrislization apd Prodyctivity, Bulletin
10, 1966,




ID/W3.23/4
Page 20

siderable training in the peculiar mode of thought of the ecoromist
that focuses on the order of magnitude of an individual effect
while considering the interaction of a very large number of
different factors defining a problem,

(b) Feasibility studies and industrial location studies, These

approaches can be regarded as less formal variants of the process-
analysis approach discussed in the previous section. The principal
practical difference consists in that feasibility and locational
studies often attempt to avoid a consideration of technological
detail and thus focus on those aspects of the economic situation
or the planning problem within a gector that can be relied upon

to narrow the range of technital alternatives. Feasibility studies
undertaken in the context of predominantly private-enterprise or
mixed economies generally give an inordinate amount of attention
to the forecasting of demand, since statistics supporting the study
of this aspect are relatively easy to come by. In developing
countries, for example, where import substitution is one of the
main routes to industrial progress, the market of a new kind of
activity can often be defined reliably on the basis of import
statistics. These are usually available in adequate detail, since
they are obtained as a byproduct of the collection of customs
duties which have traditionally been & principal source of govern-
ment revenues in many of the developing countries,

Industrial location studie_s_E/ pay close attention to the
definition of market areas, raw material sources, transport costs,
and other critical cost elements in analysing the locational
pattern of an industry. Sites of cheap labor or low=-cost power,

12/ For a recent survey see United Nations Industrial Development
Organization, Industrisl Locatjion Planning, International Symposium
on Industrial Development, Athens, 29 November-2J0 December 1967,
Document ID/CONF.1/12. See alsc, Walter Isard et al., Methods of

Regional A sis: an Introduction to Regional Science, New York,
Wiley, 1960.
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fuel, and other inputs are identified, and agglomeration economies
are explored. The latter comprise both the cconomies of scale

due to the concentration of a single process into & specific
location and the economies due to the interaction between different
processes, usually in an urbanized area, due to the sharing of a
common labour peol, maintenance and other industrial services and
social overhead facilities. In identifying al) of these cost
elements, locational studies generally have to go further in the
direction of exploring technological structure than the typieal
feasibility study; in fact, early examples of process analysis
have often grown out of the technological information requirements
of locational studies. This is the case for example, for the
chemical 1rx1ustry.'l‘3/

The data requirements of feasibility and locational studies
are similar to the data requirements of process analysis models,
but with considerably less depth of technological detail. In
addition to market studiec. the emphasie 18 on cost structures.
Raw material costs, labour costs, transport and other costs are
quantified and, in the case of locational studies, geographical
variations in the prices underlying these costs are explored. The

key difference from process analysis models is that the lztter always

attempt to segregate as much as possible the two key components of
cost and revenues: physical inpyts or outputs (e.g., manhours of
labour of & specific skill and occupational classification) and
priges (e.g., wage rates); while in feasibility and locational
studies, for lack of a det iled technical-economic description of
the productive process, costs and revenues are largely treated ae
agaregates.

a3/ For a survey of locational studies for the chemical industry, see
T. Vietorisz, "Programming Data Sumsary for the Chemical Industry",
op. sit. :
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(c) Pregelection, lhen analysing the structure of an industry or a
sector by means of procees analysis models, feasibility studles,
or locational studies, the universe of potential economic activities
gubjected to ccnsideration is far from complete, since in the very
process of formulating such modele or studies, a great many
potential activities are excluded on a priori grounds. Since these
grounds are often unsystemstic or purely intuitive, it has been
recognized for some time that much is to be gained by systematizing
+he orientation process that precedes the more detailed yet more
selective model-building or sctudy stage. This orientation 1s
designated as the preselection procedure. Its data requirements
congist of many different catcgories of loose order-of-magnitude
{nformation covering as complete a universe of potential economic
activities as possible. Typical data of this sort include: minimum
economic scaleg or typleal size distributions of enterprises by
industries and industrial branches; labour, capital, electric power,
fuel, raw material and gkill input requirements per unit of product;
{nicators of technological complexity and sophistication, such as
engineers and technicians as percentage of the labour force,
{ndicators of potential forward and backward linkages to other
parts of the econony, such ac domestic raw material requirements
as percentages of total raw material requirements, domestically
produced equipment requirenents as percentages of toal equipment
requirements, output sold for intermediate use to other domestic
{industries or enterprises, as a percentage of total output pro-
duced; other indicators oi the effect on the balance of payments
such as total foreign exchange requirements as a percentage of the
value of the product; and a variety of qualitative indicators of
external economies and disecononies, such as rankings by engineers
or economiste as tc the relative contributions to the training and
upgrading of the labour force; similar rankings in regard to the
effect on voluntary savings, etc. '

The preselection procedure is often best undertaken in stages.

At the early stages a very comprehensive universe of alterratives
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is screened on the basis of rough criteria. At progressively
later stages more and more detailed criteria are applied to a
narrower and narrover range of alternatives. Eventually the stage
is reached where the remaining activities can no longer be treated
individually, since their mutual interaction becomes the ' key to
further decisions concerning the structure of development. At this
stage it becomes necessary to switch to feasibility or locational
studies or to formal process analysis models,

(d) Complexes of projects, While the preselection procedure works so
to speak from the top down, in that it starts with a high level
of generality and works toward a lower and lower level of detail,
a complementary approach is available that takes precisely the
opposite tack., It starts with a promising individual project
and builds arcund it a network of other projects linked to the
original one by a web or forward and backward linkages, thereby
defining a gomplex. If properly constructed, the complex provides
mutual economic support between the individual projects within it,
by increasing potential scales of production and thus capturing
economies of large scale,by eliminating transport costs on inter-
mediate products that are exchanged between members of the complex,
and by providing economies due to the sharing of common ancillary
and overhead facilities (steam and power generation, site develop-
ment, maintenance and protection facilities, administration).ly

The data

requirements for the construction of complexes do not exactly
coincide with the data requirements for the definition of individual
.pro.jectu. While the core project around which the rest of the
complex is built might be defined in full engineering detail, this
is not necessary; all that is required is a sufficiently detailed
description of each component project to enqble the exploration
of the linkages between projects and the economic characteristics

/

14/ See W. Isard, E. W, Schooler, and T. Vietorisz, Industrial Complex
Anglysis and Reg;gm; Development, Wiley, New York, 1959; and United
Nations, Report on the Inter-Regiopal Seminar on the Role of Industrial

Complexes in Economic Development, Committee for Industrial Development,
Fifth Session, Doc. No. EiC.S?g'{, 23 February 1965.
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(e)

of the complex as a whole. Thus the data requirements move away
from detailed project engineering infornetion and become more
comparable to the data requirements of the process analysgis
approach. At the same time, the interaction of projects within *he
complex forces the -abandonment of the narrow, isolated point of
view characterizing the individual-project level of analysis.

Very large individual projects. A "project" such as the building
of an integrated steel mill that appears to be a single unit from
an institutional point of view, is in reality almost always &
complex in its own right. sn integrated steel mill, for example,
includes the following units: coke ovens, blast furnaces, open
hearth or other steel conversion units; ingot and form casting;
primary rolling (blooms, slabs); secondary and further rolling
(billets, plates, sheets, rods, shapes); byproduct chemical pro-
cesses; and numerous ancillary operations., In the latter category
ie the maintenance of the heavy steel rollers which require metal-~
working equipment capable of handling outsize workpieces and which,
in a developing country, may be extremely valuable as a complement
to the engineering industries; enormous electric power generating
capacity; and major transport terminals and storage facilities.
Coal or iron ore mining may be closely related to the steel mill
and handled as part of the project; even the construction of major
reilroed links mey fall within the same purview.

Very large individual projects can thus almost always be
treated in the same manne» as complexes and should in fact be
properly analyzed as a par. of sectoral-level studies if it is
desired to avoid an excessively nerrow view that will typically
characterize a purely engineering view of the project. The data
requirements are the same as those for the usual kinds of complexes,
with the valuable difference that large projects almost invariably
have a rich accumulation of supporting technical studies attached
to them by the time they are considered for inclusion in an indus-
trial development plan, The other side of the coin is that by
this time they may also have acquired an institutionalized rigidity,
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i.e,, certain technical solutions may have been settled upon in
preference to alternatives that appear more favoureble under s
broader economic point of view, and these marrovly technical
solutions may have acquired powerful protagonists, It is, there-
fore, desirable to draw such projects within the purview of
sectoral-level analysis at the earliest possible stage, cven at
the expense of some additional data problems,

Exhibit 2 presents a checklist of the major planning steps
and progremming procedures at the sectoral level,

:
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EXHIRIT 2
CHECKLIST FOR SECTORAL PLANNING
1. WMW%
dmp)isations for the gector

2.

(a) Housing targete.

(b) Targets concerning privately owned transport equipment (bicycles,
motorcycles, automobiles) and other consumer durables.

(e) Urbanization targets.

(4) Rural development targets (electrification, transport, comsuni-
cations).

(e) Targets concerning educational levels.

(£) liflitary targets.

141 FCRLNO b Sl Ll CIME SN

(a) Oeneral principles of technological upgreding for all industries.
(1) techanisation objectives.
(11) Automation objectives.
(111) Computerization objectives.
(iv) Objectives concerning the diffusion of chemical technology
into diverse industrial branches.
(b) General principles of organizational upgreding for all industries.
(c¢) The setting of targets for technological uprrading by specific
lines of industry.
(1) Higher standards for product quality.
(11) More extensive integration of diverse technologies.
(114) New products.
(1v) Yew technologies.
(v) Mast-changing technologies,
(vi) Integration of diverse systems in the design of objects.
(vii) Tighter restraints on lead time.
(4) Targets for the phasing-out of technologically obsolescent pro=
ducts and processes by specific lines of industry.

(e) Oeientific research and development targets.
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Eroduction targets for the sector

(s) General amlysis of the situation with regard to rav materials,
energy and fuels, manpower and external economies.

(b) Determination of production targets for treditional commodities
in accordance vith the projection of domestic demand and with
import substitution targets.

(e) Determination of export targets for treditional commodities.

(4) Production targets for new commodities taking into acoount
import substitution and the possibility of exports.

(a) Projection of damestic demand;
(1) For nondureble consumcr goods;
(11) PFor dureble consumer goods;
(111) Por capital goods;

(1v) Por intermediate goods (based on input coefficients).
(v) Por each of the above cases, a study should be made to determine
which goods are produced mostly domestically, which are both

produced and imported, and vhich are entirely imported.
(¢) Projection of foreign demand for industrial exports.

(a) Surwey of import statistics.
(v) Swrvey of production statistics; comparison with s detailed
industrial classification (k-digit level), to determine products
and processes related to industrial production already estadblished.
(e¢) Survey of principal rav material, energy, fuel, skilled labdour
" and other resources. Comparison vith list of industries classified
by intensity of specific resource use.
(4) Comparison of information compiled according to above points with

production targets by major branches of industry or types of
commodities.

SO0 B O BRI DY L O ¢y g

(a) A suitable btreakdown of emch branch of the sector by productive
activities and & general description of these.
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()

(¢)

(a)
(e)

()

()

Input and output data in terms of physical units (not velue
units) for each productive activity.
The establishment of functional relationships between productive
activities, in accordance with variations in the following factors:
(1) Product quality;
(11) The assortment of products produced Jointly;
(111) Types (or composition) of rev materials and interwediate
B products utilized;
(1v) Proportion of basic productive factors (capital, labour);
(v) Scale of production;
(vi) Investment lead time (Maturation period)
Storage and inventory requirements in relation to production.
Transport requirements and social overhead capital (or service)
requirements in relation to production.
Comparison of industrial project costs, as estimsted, vith the
costs as actually realized in prectice.
Other items such as:
(1) Differences in productivity of manpover from ons country
' to another;
(11) Differences in per-capita consuaption and demand elasticity
for manufactured goods from one country to ancther;
(111) Materials on the economy of handicraft activities;
(1v) Typical capacities of industries in diverse regions.

T Erograsming for the sector (process analysis models or less formal sethod

(a)

(v)

(c)

(a)

Construction of complexes of projects (activities) for the sector and
determination of raw mater_al, intermediate product, and capacity
requirements. '

Survey of raw material, intermediate product, and capacity
availabilities and costs. Selection of altermative locations for
production,

Construction of several alternative trial progreames for the sector,
taking into account central resource allocations and steering prices
Programe evaluation for current targets, allocations, and steering
prices:
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(1) Pirst-approximation consistency checks (resource
balances) and profitability estimates at social
accounting or market prices.

(11) TFormal progremming methods,
(¢) Exploration of tredeoffs between sectoral targets and re-
targeting.

(1) Explorstion of tredoffs betwesn sectorel targets.
(11) Re-evaluation of targets in the light of fimametal,
sdministrative, and political considerations,

|
i
:
:
1

N BOR-YASE DECER i

In%mttmafmminmﬁﬁ\mmm
targets and revised sectoral stesring prices and resource allocations.
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The choice of policy instruments involves the identification of specific
{institutional means whereby paper programmes can be translated into executable
plans. In the course of this stage alternative policy instruments have to be
{investigated in the light of diagnostic background i{nformation and plan
characteristics, and a precisely def ined set of policy instruments has to be
adopted.

Exhibit 3 provides a checklist of major policy areas in connexion with
the execution of industrial development plans. In a number of these policy
areas there is a choice between quantitative or price type policy instru-
ments, as well as between general and specific controls. Exhibit 4 presents
a survey and classification of policy {nstruments from these two points of
view,

The choice of policy instruments overlaps to a significant extent with
the task of plan preparation discussed in the previous section. The separe-
tion between the two areas is most complete under the institutional con-
ditions prevailing in free-enterprise and mixed economies where detailed
resource allocation plans, if any, often have a purely advisory or guideline
function. In centrally planned economies, on the other hand, the plan has
traditionally contained production and investment targets as well as detailed
resource allocations for specific industries. Since such targets and allo-
cations when used as control instruments are included in the area of policy
choice, there is a substantial overlap between planning and plan execution
policy. Even so, a number of policy areas remain that cannot be adequately
covered by plan figures alone, especially in the areas of institutions,
productivity, technological change, education, and labour. Moreover, in
recent years there has been increasing reliance on selected features of the
market as an instrument of decentralized control over plan execution in a
number of centrally planned economies: this further increases the importance
of the separate consideration of policy instruments.

The information requirements for the choice of policy instruments are
met only in part by the information gathered for diagnosis and plan prepara-
tion. The diagnostic information is indispensable for background purposes,
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but so far as specific policy instruments are concerned it rarely provides |
more than qualitative guidance. The stage of Plan preparation at the same
time relies on an essentially static accounting-type framework, This is
equally true of input-output, linear programming, or commodity-balance type
approaches, even if they cover a number of consecutive time periods. What

is missing from these approaches is any allowance for the varying adaptation
and selection processee characterizing the interactic., between the many
institutional components of an actual economic system; yet this is precisely
the kind of quantitative information that would be most urgently required for
a rational choice between policy instruments. By the same token the prices
implied by such programming models represent (at best) but one of several
functions of a practical price system, namely the function of weights in the
evaluation of the effects of incommensurable resource inpute and outputs on
the abstract choice between alternative economic activities. At the same time
the models ignore the role of prices (and of many other concurrently operating |
control signals) in the dynamic processes of mutual adjustment (between firms ,
households, and government organizations) as well as their role in the selection
of successful or declining enterprises, products , &nd methods of production,

Except for some materials pertaining to isolated firms in a predominantly
private~enterprise context ,1'2/ no dynamic models of economic behaviour in the ,
above sense exist either for predominantly private-enterprise or for mixed or
centrally planned economies. For the more developed countries there exists a
body of economic theory on the impact of monetary and fiscal policies, foreign
trade policy, and other general policies on the overall behaviour of the
economy, but the operational parts of this theory refer to the aggregate
national level and in any case they are oriented to the control of cyclical
fluctuations rather than to the structural changes accompanying growth, It
has been possible only in recent years to construct econometric models for
these countries that have a tolerable predictive power for a few quarters
ahead.lé/ There exist only sporadic attemps at the construction of models

15/ See Jay Forrester, Industrial Dynamics, M.I.T. Press, Cambridge, Mass.

&/ An example of such a model is the Wharton Sehool Model of Professar
Lawrence Klein, University of Pennsylvania, Philadelphia, Pa,
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fof ;ﬂl;’veloping' countries that embody general policy {nstruments in such &

way that the effects of these instruments on short-term stability may be
traded off agairist their effects on growth.}l/ All of these models, for
advanced and developing countries alike, assume a given structural pattern
and institutional context, in particular a given technology and a fixed

get of ground rules for the interaction of the various institutional cem-
ponentg, that do not change betwéen the historical periods to which the model
is fitted and the future periods for which conditional predictions are made
on t.hé effects of policy instruments. This approach can hardly be said to
proceed much beyond the 1imitations of conventional programning models, and
is in r‘xo'case applicablé to predicting the effects of policies which intro-
duce major technologicael or orgenizational changes. An example of the latter
changes is the introduction of selected market-type mechanisme in countries
with centrally planned economies, in regard to which present-day economie
theory is utterly incapable of providing even._approximately correct quan-
titative predictions .-]-'-Q/ -

[

 Mucp of the information in the policy area is entirely heuristic. Since
as a practical matter decisions are taken year after year, 8 learning process
takes i)].;.ce among the decision-makers concerning the probable impact of
alternative policy instruments. Unfoftumtely this learning occurs within a
NArrow COompass a.nd produces results that are almost never formalized and are
dirificul‘t to transfer from one economy to another. At the moment the best
wéy of dealing with these problems appears to be the case-study approach.
Possibilities in this direction are discussed further below. '

17/ See H, B, Chenery and M. Bruno, "Development Alternatives in an Open
Economy, the Case of Israel," Economic Journal, March 1962; and M, E,
De Prano and J. B, Nugent, The Effects of ~R
Planning Goals on Economic Policy Instruments, discussion paper,
‘Econometrie Socieu, mceting, Washington, D.C., December 196T.

18/ The tremendous gap in our knowledge pertaining to the choice of
policy instruments has been consistently emphasized by the late Jorge
Ahumada, Director of the United Nations Economic Development Treining
Programme in Santiago, Chile, who during a number of years of effort
to achieve progress on this problem invited to Santiago severalleading
development economists, The survey of policy instruments {nserted in
the present text ae Exhibit 4, is a result of these initiatives. It
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EXHIBIT 3

CHECKLIST OF POLICY AREAS PERTAINING TO
INDUSTRIAL_DEVELOPMENT

Geperal policy instruments

(a) Monetary policy

Fiscal policy

Foreign trade policy

Policy concerning foreign investments
Consumption/savings policy

Investment
Consumption
Foreign trade
Manpower

AL /4 b4, 4 SR TLLE » i

Concentration (sise distribution)

Combination (mergers, monopolies, antitrust policy)
Specialization

Co-operation (joint research, standardisation, trede associations)

Sducational and labowr trejning policy
(a) General education

(b) Advanced scientific and technical edusation

(Pootnote continued)

{s noteworthy, nevertheless, that the main outoome was an

sent of progremming methodology rather than an exploration of the
dynamic problems vhose understanding is indispensable to the choice

of policy instruments. Mor a clarification of my ideas on these latter
problems I am greatly indebted to Janos Kormai who has spelled out the
conceptual foundations needed for a new departure in ivo as yet unpubs
lished monogrephs.
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50

6.

T.

8.

(¢) Vocational education
(4) Apprenticeship and on-the-job training
(e) Worker retraining and adult education

Regionel development pollcy
(a) Distribution of productive base between regions

(v) Inter-regional transfers

Measures to improve productivity

(a) Rates of utilization of available capital. Number of shifts
in capital-intensive i{ndustries; seasomality; fluctwations of
demand. Tax and other stimuli to full utilization of capital.

(b) Modernization of equipment and satisfactory maintenance policy:
availability of capital for thies purpose; interest rates; tax
and other stimull. A

(¢) The policy pattern with respect to marginal (small-scale and
{nefficient) producers, handicraft and home industries.

(4) Policy relatine to the training of the industrisl labour force
at all levels, Dissemination of technical information.

(e) Policy rclating to inefficient labour practices.

Polisy relating to merketing snd distributdon

(a) Regulation of intermediaries and their mark-ups.

(b) Encouragement to competition; rolicy with respect to monopolies.

(¢) Transport and distribtuion.

(4) Fixed capital investment to facilitate marketing (cold storege
plants, etc.).

Eromotion of Andustry
(a) Compilation and dissemination of data. {(Consultants' and

manufacturers' directories; prices; markets; rev material
availability; transport rates; wage levels in different
areas; summaries of government support and rqulatiom.)

(b) Assistance in the preparation of draft projects.

(c) Assistance with remard to the establishment of new enterprises;
kinds ~f services; tax exemptions and cimilar stimuli.

(4) Development corporations and similar {nstitutions. Financing

of new projecte versus direct execution,
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D. Data gources: I. Basic industrial statistics-li)/

 Basic industrial statistics are the foundation of all diegnostic; planning,
and policy-making tasks in the field of industrial development, They consist
of infrequent comprehensive inquiries (usually censuses) and periodic surveys
(annual or more frequent) of less comprehensive scope, covering production
units of different classes and gathering information concerning personnel, wages,
fixed assets, stocks, major cutegorie. of costs, revenues, gross output and
value added. In addition to these key items which are included *n the inter-
national recommendations adopted by the United Netions concerning industrial
statistics,gg/ national statistical inquiries in different countries also

include a variety ~f other 1nformation.2—l-/

The importance of basic industrial statistics is attested by the fact
that whenever the foundations are to be laid for an indugtrial study or plan |
in a developing country where nc industrial census is available or, if avail-
able, is out of date or unreliable, the very first task is the establishment z
of a statistical bagse by a special inquiry aimed at filling this gap-l—ag/

Ly The present section draws heavily on the following key references:
United Nations, Studies in Methods: Industrial Censuses and Related

Inquiries, Statistical Papers, Series F, Nec. 5, Vol.I-II, New York,

1953; United Nations, Economic Commission for Latin America, Sem
on Industrial Statistics for Latin America, 10-28 October 1960, Documents

ST7STAT7CONF.E7L.1 through L.9. Excerpts from these sources are used

freely in the text.

g_o/ See United Nations, Internaticnal Recommendatio n c
Statistics, Statistical Papers, Series M, No. 17, Rev,l, 1%.

For an item-by-item survey of the contents of national industrial censuses

§

in a large number of coumtries, see: United Nations, Studies in Methg#;
Industrial Censuses and Related In uiries, Statistical Papers, ries F,
No. &, Vol.II, New York, 1955. For mcre recent presentations ef natienal |
industrial statistics on a comparable basis, see: United Nations, Patterns

of Industrial Growth, 1938-1958 (1960), The Growth of World Industr ,
lﬁig_::zl. Nat onal Tables, and The Growth of Weorld Indust§; %?g-;;ﬁj,
National Tebles (1967). For a comprenensive 1listing of natio ata sources,

see United Nations, Bibliography of Industrial and | Distributive Trade
Statistics, Statistical Papers, Series M, No. 38, Rev.s, 1985,

For the methods of planning an industrial inquiry in a develeping country,

see: United Nations, Studies in Methods: Industrial Censuses and Rejated

Ingquiries, op.cit., Vol.I, Chap,VIII.
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The historical roots of present-day industrial statisticel systems that
follow largely a common set cf bversie principles, g back to two types of
early inquiries: (u) production censuses and (v) establishment censuses,
The earliest industrial production censugge were taken in France (1669, 1778,
1840) and the United States (100 und afterwsrde decennially except 1829).
The first censuses gathered date on only quantity and value of production ==
France for wool and the United States for all manufectured goods. To these

{tems soon were added data on employment, machines utilized, and rew materials.
The early idustriel establighment censuses (Belgium, 1846 ard Germany, 1875) were
designed to cover non-agricultural establishments in order to supplement censuses
of population and agriculture, and consisted of extensive inventories of the
structure and resources of industrial and other types of eccnomic units. In

a modern system of basic industrial statistics the former two approaches wvhich
enphasize the role of flows (production census) or fixed resource SYuSEUI®
(establishment census) are merged into a unified system.

1n the collection of basic industrial statistics all periodic
industrial inquiries are treated, in so far as possible, as a single system
of statistios. This permits using the infrequent but comprehensive inquiries
as bas ic sources of reference vhich can be updated and corrected as need be
on the beasis of the more frequent but less comprehensive inquiries,
8 jinfreguent comprenen guiry ls usually a m rethsr
than a sample survey; in other words, an attempt is made to enumerate all
producing units, The census is thie cornerstone of the entire system of basic
industrial statistics. It is designed to yield fundamental data on the role,
structure, and activities of .he industrial sector of the economy, ad to
provide the basis for the collection of more frequent or more specialised
data on the slatistical units it covers. This is accamplished by building up
a definitive djrectory of all units. The data on the empleyment, output, and
other aspects of the activities of these units serve to design sample or ather
surveys and to compute weights for index numbers on production, employment, or
producer prices, The data also provide measurea of the contribution of the
industrial sector to tne employment, output, or capital formation of the
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economy, and of the relative importance in these respects of industrisl units
engaged in various kinds of activities or falling into various classes of size,
Census data may also be utilized to measure the consumption of materials, fuels,
and electricity by various kinds of producing units, and the relationships
between various &spects of their activities, for example, the input of raw
materials as compared to the output of products or the productivity of labour,
Still another function of the comprehensive inquiry 1s to provide detailed

dats on the gommodities making up the products and rew materials of each kind
of industrisl activity,

While the industrial census is in principle intended to cover all producing
units, some omissions are at times justified. These include households and
sirilar units producing entirely for their own use, and small industrial units
vhich have ceased to exist between the reference period of the census and the
time the census is taken. In a nusber of developing countries vhere very small
units (e.g., those engaging less than five persons) account for a high percentage
of employment (though not necessarily of output) the burden of fdentifying and
enumerating these can be so high and the reliability so limited that this part
of the vork of the industrial census may be done as part of the census of
population,

The frequency of the comprehensive inquiry, as recommended by the United
Nations, is at least once every ten yeers,

(v) Ann pwhy , guiries. The purpose of these
is to follow tl;:orunt dcnlop-onu in the poriod intervening between the
infrequent comprehensive inquiries, especially in regard to the economic via-
bility and problems of the industries vithin the sector, and trends in their
productivities, efficiency in rewv mst.rial and energy use, and unit value of
outputs and inputs. The coverege of these inquiries is typically not complete:
the accent is on the larger producing units which typically account for & major
disproportionately large fraction of total output within each branch of the
sector, Where this is not the case, for example in the food, clothing, or
construction industries, the smaller units are generally also covered by

means of & sample survey; in any event, such additional coverege improves the
quality of the inquiry., For the purposes of the snnual inquiries, best

’
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practice is to maintain an industrial directory currently and to enumerste
the selected units by mail.

(c) Monthly or quarterly surveys. These are required primarily to follow
the short-run fluctuations in industrial actlvity., The key data required for
this purpose refer to production and employment. Coverage of these surveys is
generally limited tc those units that can be successfully identifled from a
directory and enumerated by mail, Even when the field to be covered is re-
stricted to relatively large esteblishments, sampling is often utilized to
keep the work load manageable.

2. Statistical and tabulating units 2/

The data resulting from each kind of industrial inquiry nust de
tabulated at least according to comparable categories of kind of industrial
activity that are as homogeneous as possible. Furthermore, in the infregquent
comprehensive inventories of {ndustrial activity, clessification of the results
according to geogrephical subdivisions and meaningful categories of size of
the tabulating unit are also needed.

Classification of the data resulting from industrial inquiries according
to comparable and relatively homogeneous kind-of-industry clagses is basic
to delineating the structure of the industrial sector, ascertaining and
analysing the differences in the experience and probleme of each type of
{ndustrial activity, and tracing the inter-relations between these industries.

Four major types of statistical units are considered in connection wvith
sources and uses of industrial statistics: (a) the establishment uniti; (b) the
enterprise unit; (c) the kind-of-activity unit; and (d) the technioal unit,
(Note thet the statistical unit is the uni* for which data are collected, as
distinct from the reporting unit, from which data are collected.)

22/ This section draws on the following reference in addition tothe references
previously cited: United Nations, Economic Commission for Asis and the

Far East, Formulating Industrial Development %g. Development
Programming Techniques Series, No. 2, Bangkok, 1 , Chapt. IV, Sec.h.2.

Excerpts from this source are used freely in the text,




(a) The establishment unit. This {s the most common statistical unit,

The establishment is the unit that distinguishes, to the extent that it is
practical, between the different clagses of activities in which the same
owrer(s) may engage us well as the different locations at which thege

activities may Le conducted, Though the majority of legal entitieg -- i.e,,
the smallest owning or controlling units —- will consist of only one or
predominantly one clasg of activity carried on at one location, this will not
be the case for a number of large industrial enterprises. To be of practical
use 1in infrequent as well as other types of industrial inquiries, the differ-
ent classes of industrial activities and/or different locations of a legal
entity are subdivided into separate estabiishments only to the extent that the
pertinent records of the enterprise are so subdivided, In dividing an enterprise
into establishment units, it is desireble that each such unit should be engaged
in the production of as homogeneous & set of products or services and be confined
to ar limited a geographical area easible in the to

pat z.maintained. According to this definition the establishment includes
ancillary units such as offices, warehouses, machine shops and power plants

as well as the unit which directly produces the goods and services sold. This
approach avoids the difficulties of subdividing resources and costs between
direct and overhead activities and contributes to the comparability of the data
that are gathered with respect to both various establishments and various
wpects of the sctivities and resources of the same establishment. An excep-
tion is made only in the cage of relatively large ancillary units that serve
more than one industrial establishment of the same enterprise -- for example,
central warehouses, offices, or power plants. These central ancillaries are
treated either as separate establishments in their own right or their relevant
lata are allocated between the establishments served,

(b) The enterprise unit. Statistical information can also be collected
for and from the enterprise unit which may consist of one or more establishments.
In countries with centrally planned economies generally the enterprise is the
itatistical unit, even though many duta arc also collected Ly establishments.
With the trend toward the creation of large industrial enterprises comprising
diverse eatablishmente, consideration has recentiy been given at least in one
v1 these countries to the desirability of changing from enterprise to establish-
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ment units as a general practice, or at least to the wider use of the establish-
ment as the statistical unit.gﬁ/

In predominantly private enterprise and mixed economies it is necessary
to consider alternative definitions of the enterprise, Under a narrow defini-
tion this coincides with a legal entity, while under a broad definition it
comprises the group of legal entities bound together by ties of ownership or
admitted control. One aspect of the etructure of the industrial sector that
needs to be delineated in comprehensive inquiries and the industrial direc-
tories built from these inquiries is the structure of ties between establish-
ments and enterprises, For this purpose, the broad definition is preferable,
but resistance may be encountered in some countries in attempting to trage
ties between establishments which are wider than ownership by some legal entity.

Under a statistical inquiry based on the enterprice unit, financial data
such as profit and loss are usually collected, supplemented at times by
physical date such as production, raw materials, machinery, and employment,
Since, however, some enterprises do not keep separate records for each estab-
lishment under their contrcl, the enterprise inquiry {s likely to be confined
more to the financial aspects than to the physical aspects of industrial
activity.

(¢) The kind-of-activity unit. If clagsification of annual industrial
date a-cording to geographical area is not desired, it is possible to utilize

in annual and more frequent inquiries a broader statistical unit than the
establishment, i.e., the unit resulting from the removal of the restraint

as to geographic area covered that is imposed on the establishment., This
practice has been introduced recently in some European countries. In the
comprehensive inquiry (census), however, the establishment is still retained
as the basic statistical unit, The kind-of-activity unit makes the collection
of annual and monthly or quarterly data easier and quicker,'but it introduces
complications into the maintenance of industrial directories and makes more
difficult the comparison between different types of industrial inquiries.

Sl s
el Otto Lukées and Lajos 011é&, Iparstatisztika, Kbegasdasbgi &s Jogi
K¥nyvkiadé, Budapest, Hungary, l§55, P17,
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(d) The technical unit, For statistical purposes a technical unit can
be defined as a physically connected set of processes producing a single kind
of commodity group, with allowance for joint products. An establishment cone

sists of one or more such technical units. Data collected by technical units
would greatly improve the homogeneity of industrial statistics and their de-
gree of comparability from country to country; however, by the very definition
of the establishment unit, the technical unit is not covered by separate
administrative records unless it coincides with the establishment. If more
detailed administrative records did in fact become available for a technical
unit, this unit would be treated as an establishment in its own right,.

Note the key role of administrative records in the above definitions,
Traditional industrial statistics are built on such administrative records,
These are, however, by no means the only sources of primary data: such data
can also be derived for the technical unit by engineering estimates or by
reliance on technical records. The use of these other primary data sources,
fiowever, falls almost entirely outside the scope of traditional industrial
statistics. For this reason, the latter have to be complemented from other

sources of information or special-purpose inquiries whenever there is need
for information at the level of the technical unit,

(e) Appraisal of the various kinds of statistical units. The choice
of these units depends on the nature and purpose of the analysis, Tech-

nological studies on cost structure are largely based on data from the
technical and kind-of-activity unit, and important commodities are also
studied from this source, Interindustry analysis is also based in part on
engineering.data for important sectcrs rather than relying entirely on the
data of establishment units, The technical unit, moreover, is the corner-

stone of process analysis at the sectoral level, since it corresponds
closely to the individual activity in such an analysis,

Since traditional industrial statistics do not cover the technical
unit and since it is extremely difficult to expand special engineering and
related studies of technical units to the entire field of industry, overall
analysis including interindustry and the international comparison of cost
data 1is usually based on the establishment unit, These data, however, present
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serious difficulties in dealing with the larger multi-unit establishment

because of the heterogeneity of the products, and because the component of

Value Added is not well specified due to the inclusion of various overhead

expenses.

Statistical information based on the enterprise unit ylelds more detailed

data on the components
legal, etc., which are often included in Value Added in the case of estab-

The heterogeneity of the products, however, becomes
panufacturing cost from this source almost

lishment-type inquiries.
more serious and mekes the study of
useless, pai'ticularly for multi-unit enterprises.

3. The contents cf a system of industrial statistics

While the precice contents of basic industrial statistics
Wtocountry,gi/the essential ccre of these statistics is generally in con-
formity with a commcn set of tasic principles. In this section we present

this core following the International Recommendations in Besic Industrigl

Statiatic.?-é/ concerning the infrequent comprehensive inquiry. The contents

of the annual, quarterly or monthly inquiries are progressively more limited.

The best practice in formulating concretely and precisely the data to be
gathered and compiled in & new basic statistical inquiry for a given country
{s to draft tables and questionnalres and to evaluate these in view of the
requirements for data, the business records and practices of respondents, and

the resources and costs involved in gathering and compiling the data.

(a) Cherscteristics of the stetisticel and tebula ting upit. Key items

of information in this regard are: the kind of major activity, the sitge, and

the location of the establishment covered; thie type of legal organization {
the type of economic

(individual proprietorship, corporation, cooperative);

organization (
etc.). For purposes of the industrial directory, information is also

-/
-‘?2" See references cited in the introduction of Section D,

; see notes to the introduction of Section D.

2/ Op.cit
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wanted on the name and address of the office reporting dete on the establish~
ment (which might differ from thet of the estatlishuent). I, countries
vith centrally planned or mixed economies, a further important item of
information pertains to the ldentity of the supervising authority (rnmllt.ry,

ete.).

(v) Employment and vages aud sal: ies peid. Inform:tion is required on

the number of pe-sons engaged, broken down by functional categories (ovmrl,
enployees; the latter by operatives and other employees) and giving detafl
pertaining to sessonel fluctuatinn: on the nunber of man-hours vorked; end
wvages and sslaries paid.

(¢) The apacity of instelled power sQuipment. This 1s & good proxy
veriable for the degree of mechenization as well as o crude measure of pro=
ductive capacity - good memsures of which are extremely difficult to devise
within the universe of traditional industrial statistics. Breskdown by prime
novers, electric motors, and generators.

(a) MQ_WW. Because of more restricted
uses and collection difficulties this item is not included in the Internationsl
Recomnendations on Standard Industrial Statistice; however, the Commission's
recommendations on definitions “o include measures of the capacity of particular
kinds of machinery which it might be useful and prectical to seek in fully
develcped comprehensive inquiries.

(e) [Fixed ggsets. Only Shenges in the value of fixed sssets arc

covered, not thelr total value in sbsolute terms. This is in part due to erdvi-
trary methods of &ccounting for degrecym (which is slso omitted) and in
part to the absence sf reacowd- replacanent costs which would be the mogt
Teaningful measure. The changes covered include: Totel cost of new and used
fixed assets acquired from Others, t.tal cost of nev fixed assets produced for
ovn use, total value of sales of fixed sssets, and gross edditions to fixed
Astets: emch of these broken dawn by (1) mechinery, trensport and other

fquipment and (11) bulldings, improvements te land, other construction and
lﬁnd-

(r) inventories. Value of stocks et the beginning and end of the inquiry




year is Lroken down by (1) rew materials, Tuels aud supplies, (1) work in
proceas, and (iil) fluished gocds produced.

(g) lnput snd output of aoude and services.

(1) FKlectricity. A jood proxy lndicator for the level of
industriel activity und an Lmportant datum tor rasic power supply; electricity
consumption per perscn engaged -1 per ~mployee is alsc a good indicator of
nechani zaticn and moderntastion ia brduotry. Broken down by ammount purchased,
genereted, and 60ld to sthers.

(11) Inputs cf rev meterials, {iels, and supplies, and vork 8up-

contracted out to ctucrs. Data on industrial costs other than purchssed

electricity are needen [T cC.puting Velue Aaded., Statlstics on raw materials
and fuels consumed sre sisc vanted in constructiug commodity and energy balance
sheets and input-output accounts and in evaluating quantities consumed and unit
values for mategpials and fuels relative to quantities produced and unit velues
for output. Fcr mest of these purposes, dsta sre nesded on quantities and
velues [ individusl rew meterisls and fuels. The recommended detailed bresk-
down is as frllows: =, Cost of rav reterisls, supplies, components, etc;
b. Quantity snd cost of individually important materials; c. Cost of goods to
be sold in same condition as purchased; f. Cost of contract and commission
work dnne by cthers: . Cost f repair and aslntenance work done by others.
(iti) oss cutputs of .

s ana services, The data requiresents
nere are of & similar charscter ss in the case nf lnputs, but have a higher
dearee ol priority in the recounendstions. The detailed breakdown is as
follows a. value of all progucto: b, Guantity and value of individually
impertant proeducts: ¢, Veluo goods sblpped in same condition as purchased;
d. Receipts for industrisi work done or services rendered to others; e. Gross
outprt during the inquiry year.

{1v) Volue gdded. This item ss de: fved [rom establishment-based
industrial statistics is not exnctly equivelent to the contribution of
induetrisl units to the Gross Domestlc Product, since it is not net of the
contributions of the service »roducing sectors (advertising, accounting, other

consultents) to the oatput «f industrisl unite.
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schemes for

industrial statiastics

In order tc {ssue significant tabuiations of the rasults of
industrial inquiries, two key classificatory schemes are required: (s) classe
itication of the statinrtical units according to kind of industriel ectivity,
and (b) & comwodity claselficat;on

(e) Industriaml classificaticns, Tebulations of data according to kind
cf industrial activity are fundamental to the coordineted analysis and use
o a wide range of statistics -- not only on industrisl units but also on other
kinds of business and on the employment »f the population. A system of
industrial clessification gshculd therefore provide the neang for grouping
wther ~ath that are consistent in coverage on various aspecte of the Issources
and activities of similar economic units, i.e., units which engage in the

production, in a similer way, of like sommodities and serviges and which may

be expected to have similar economic experience.

Ir the definition of clessificatory categories there is a fundamental
conflict between the objective of accommodating a wide range of consistent
data, which tends to widen the scope of each category, and the objective
cf umintaining the highest possible degree of sizilarity vithin each
~ategory, which tends to marrow this scope. This conflict has been universally
resolved by (1) making the scope of the narrowest categories of an industrial
"lassification scheme consistent with the combinmtion of sctivities occurring

in most of the eatablishments or other statisticel units of a ccuntry, and
| .11) providing a hiersrchy of categories of widening scope. The hierarchicsl
structure of a clessification can be conveniently represented by a nuabering
scheme for the classes in which the nurrover classes are represented by a
‘arger number of digits, the wider ones by a smaller number of digits. Oiven
tuis general approach, an essential phase of formulating or revising an
industrial classification system is investigating the actusl combinations
“f activities --- 1.e., the kinds of commodities produced and services
rendered, and the process involved in this -- in the establishments or other
statisticel units of the country. An industrial classification, however, cannnt
vé¢ expected to provide detalled categories wﬁich separate from one another
by different activities and processes ordinarily carried on in the same
fitablishments or local units -- for example, apinning and veaving, captive
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feurdries in machine factories, or the sales functions of industrial
units -« since for s lack of independent administretive records belov the
establichment lewel it would not be possible to gather consistent data on
ajl the resources and work involved in each of these functions. Selected
aspects, however, can and in fact are often covered by statistics, for
example the quantity and value of individual sommodities produced or the direct
employwent involved, The resulting deta have to be classified by scheames
thet are tailored to the specifics {nvolved, and are independent of and
supplementary tc the industrial classification.

The Imterpational Standard Industrisl Classification of All Economic
Activities (ISIC)—“—Z" was tevised as o suide tc countries establishling or

revising their industrial statistics, and as a framework for internationsl
conparisons of data from the industrial statistics of individusl countries.
The United Nations and other international organizations heve rscomsended

to Governments the use of the Internationsl Standard Industrial Classification
in providing internationally comparable statistics classified according to
kind of economic activity. The Statistical Office »f the United Nations hes

a progrezme of publishing and analysing such internationally comparable

mtiog}’ industrial statistics that are classified in conformity with
181C y==

(b) Coumodd f{icatior: These are required for presenting
systeatically the results of inquiries covering inputs and outputs of

individually important goods and gservices that are collected from statisticel
units (see item (@), Section D=3). In addition, coesodity classifications play
» key role in foreign trade statietics.

o

31/ United Nations, International Standard Industrial Classification of
All Boonomic Activities, Statistical Papers, Series M, No, &, Rev. 1,
New York, 1958,

&X' 1. mdditicn to the refercnces listed in a note to the introduction of
Seet] n D, see: United RNations, 1he Yro th of World lLndugtn) IR

Iniernaticnal pes & s, New York, .
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Two major internationally used commodity classifications are the

following:

(1) The Standard Internationsl Trade Classification (SI‘I'C).QZ
In crder to facilitate the metching cf internationsally traded commodities
classified under SITC with principal industries of origin as classified under
ISIC, the United Nations Statistical Office has prepared a correspondence
entitled Classification of Commodities by Iindustrial ﬁrigm}—o Such e
correspondence in which each commodity iten is shown within Just one industry
group is not the same as a cross-classificestion of commodity data by industry
in which esach commodity item mey appear several times if that commod { Ly
is produced in several industries. For working purposes in defining ratios
<1 imports to domestic production for specific commodities, constructing input
output tables, or establishing detailed commodity balances, a correspondence
is a useful starting point for deriving a full cross=classification.

(11) The commodity classification of the United Mations Statistiocal
Office used in presenting internationally compareble commodity statistics
based on the industrial censuses of individusl countriu.n/ This commodity
clessificstion uses & four-d'git code whose first two digits coineide with the
digits of the ISIC class which is the main industry of origin for the commod i ty
in question; the remaining two digits represent a commodity code that is
independent of the more detailed ISIC classification, Accordingly, in this
classification a correipondence between commodity and industrial statistics
is immediately established st the two-digit level,

52/ United Nations, Standar
Statisticsl Fr-m-,

&/ United Nations, Cla
Statistical Papers,

&/ sfneul nupplmt antitlad "Gcn-odity Production Statistics 1953-1964",




nd institutlo ces

E. Data sources; II, Other statistl
Tre informational universe provided by basic industrial statistics
s ~f inaustrial analysis and planning from

Tresc can be roughly classified as

must be complemented for purpose
twe ~min additicnal datn sourcel.
primarily statiotical-institutional, tc be discussed in the present sectionm,

and primaril; technical, to be dlscu sed in Section F. The statistical-
instituticnal desta sources are vroken down intc (1) national income accounts

s1d their extensions; (2) Government records; (3) enterprise-level information;
(%) saterials from trede assoclation, latour union, and relsted sources; and
(,) materials fror foreign sources.

stical-institutional data sources inevitaply overlaps
of industrial statistics and with the

The field of stati

to some extent both with the fleld
field of technical data sources. rfor exs.ple, interindustry accounts which

are extensions of national-income accounts rely to some extent on technical
data; end the information generated at the enterprise level and handled in

the records of goverusent orgauizetions in centrally planned economies cob
The classification should therefore

than a precise distinction,
Mereover there is reason to

tains substantial technicel cotaponents.
be regarded as representin: an emphasis rather

and is used primarily as an expcsitory device.

believe, as digcussed below, thet with the spreed of computerization in all

economic activities, the borderlines petween these different informational

unjverses will be further eroded.

1. HNetions] income accounts and ‘helr extensions. £/

The syster: of natlonsi mccouats s e vasic tool of economic anslysis

E"/ This section draws heavily con the fcllowing document: United Natio
foononic Commission for latin Azerica, The Ui Ne. 1 Ascouh i

Eeg@c AP;;&A and Development Planuing STEN, 10 S,
nimeogd., PP. tenslve excerpts from this source have been incore
porated in the text, Oee alsc: United HNations, W
e ter §f Ehu.am% Agcounts and _Su t bles, [ .
Series r, No, ¢, Rev.l, New York, 19060.
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and projection of the structure of the economy at the aggregate level. It
ls nct possible to approach the problems of industrial development in a
rational way except within the framework and against the background provided
by a consistent systeu of national accounts. The construction of such a
system morecver provides an 1mport§nt focus for statistical work covering

& vide range of econowic activities ani thus exercises a powerful unifying
effect on the overall statistical effort within a country. Inter-industry
(fnput-output) accounts are built on the foundation provided by the system
of national accounts and can Le regarded as a logical extension of these
accounts. Other extensions of national accounts are flow-of-fundes tables and
national wealth statenents,

Te foruulate a consistent and workable plan at the aggregate level a
fairly detailed picture of the economic situation in the base year and of past
development during a reasonably long historicel period is needed. A quanti-
tative assessment of general economic growth Quring recent and past years and
~f the contribution of the various industries and factors of production to
this growth i{s required. To cbtain an idea about the investument effort
necessary for an increese in the product of a glven magnitude it is necessary
to know the share of tctal rescurces which in recent anxd past years has been
levoted to the building up and renewal of the capital stock and to have an
‘dea about the magnitude of this capital stock itself. National income and
national accounts estimates also furnish the raw material for the construce
tion of balances of total demand and supply by main components, which are
indispensable in revealing the existence ana sources of inflationary pres-
sures on the balance ¢f payuwents,

(s) The types of serive. In tne following, a number of national
accounts are listed which are necessary for » fully developed system of long
und short term planning end for economic analysis. Theseries listed under
(1)=(v111) below may be considered as the minimum requirement, A less com-
plete set of estimmtes would still be useful for some purposes, but without
'he series mentioned under items (1), (11), (ii1), (vi) enmd (vii) even
rudimentary planning and econocuic analysis would be difficult. The series
Listed under (x1)-(xil) are highly important for planning, but their avail-
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ability in developing countries will generally be limited even though it
is desirable that they be included in a long-term effort uimed at lmproving
the data base of planning.
(1) Gross domestic product by industrisl origin at current
and constant prices with a reasonably detailed sector

breakdown.

(11) Expenditurcs ou gross national product at current and
constant prices, classified by main ltems,.

(111) Breakdowns of gross fixed capital formation by type
of capital geods, by public and private, and if

possible by industry of use¢, at current and constant
prices.
(iv) Privete consumption broken down by maln groups, at current

and constant prices.

(v) Distribution of nationgl jacome at current prices
according to main items,.

(vi) Government incomes, and current and capital expenditures,
broken down by economic and functional cstegories.

(vii) International transsctions.
(viii) A system of national accounts. Thiis requires srrangement

in systematic form of selected iteus from Uie earlier-
mentioned series plus some supplementary information.
An extension of the syster in the direction of incor-
porating production accounts for the various industries
as vell as belances of supply and demand by commodity
group for selected yuare are desirable for planning
purposes, especially for loeating botilenecks in thre
supply of specific industries.

(ix) Input-output table. For purposes rf analysing the effects
on domestie production ¢f an expansion ~f specific sectors
of the econony, even tables which cwer a linited number of
industries, with heavy concentration on the manufwcturing

sector, are useful,

(x) Inventory of existing yeal capital. The snnual date on
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gross fixed capital formation provide only a partial

picture of the {mportance of real capital for economic
development. An inventory of existing reel capital at
depreciated replacement coats is a highly desirable
addition, permitting an appraisal of the structure of
capital stock and capital-output ratios by various
industries,

(x1) We Of 8 8i8. A desirable financial supplement
to statements in terms of transactions iu goods and services,

(xi1) Regiongl dats. ©Of special importance to larger countries
with uneven regional development.

(v) E“tlgn methgs gg upporting etatistics.

wt;c:. A totsl for domestic pmeuct is firet
arrived at by means of the so-called value-added or expendi-
ture method, i.e., by susming up gross production velues
less inputs industry by industry. Alternately using the income
method, gross national product can be arrived at by estimting
factor shares (wages and salaries, profits, interest, rent),
indirect taxes and depreciation industry by industry,
and summing. The resulting totals form the centrel part
of the whole national accounts structure. Breakdowns by
expenditure categories, income shares, etc., are then
arrived at by utilizing vhatever further information is
available: social security, wage and employment records,
government accounts, foreign- trade statistics, and the balance
of payments. A number of ilmportant items, like persomal con-
sumption, savings, income of households and unincorpore ted
enterprises, are obtained as residuals, absorbing uncontrolled
amounts of errors and omissions.

g y [l od. This method consists of en
arslysis of data on imports, exports, and domeatic
production, following each item or group of similar items
from ite origin to its final destination as inputs in
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(e)

(11)

(114)

(iv)

(v)

(vi)

(1) An

domestic industries or as consumption, capital formation,
or exports. Appropriate trede and transport margins ob-
tained by special surveyg arc added to ex-factory values
and the items valued at purchaser prices are sllocated by
final destination taking aceount of the nature of the
commodity. A number of more or less arbitrary declsions
are involved toth in deciding the mark-ups and particularly
in allocating the various items by final use.

To apply the commodity flow method successfully, sll
existing data on exports, lmports, and domestic production
have to be analyzed in as great dotall as possible, One of the
reasons that the method is a forceful tool of national accounts §
estimation is precisely that, if effectively applied, it
forces a full utilizetion and e eritical survey of these
data which are indispensable in themselves for ecohomic

policy and planning purposes.

Annual statistics on exports and iaapcrtc in sufficient
detall to group together ccmmodities with similar uses.
Detailed end-use classifications are of great help if built
{nto these statistics,

Anpual production statistics for agriculture, mining, energy
and manufacturing clessified in similar detail as the
foreign trade statistlics.

Special annual information con the value of output of the
conatruction i{ndustry is needed, os it is not possible

to srrive at reliatle fijures for construction expenditures
by the comucdity flov method.

Annual date on value of services rendered hy commerce and
transportation, together vith averagze trade sargine, trans-
port, and installation costs for various types of commodities.

Annual estimete of total rents pald as a measure of housing
gervicas rendered,
Annunl statistics for banks and financial institutions,
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to estimate the value of paid and imputed services
rendered.

Statistical information on private part of personal
services rendered: educational medical, recreational,
professional,

Government: information on receipts and expenditures, not
as budgeted ex unte, but es realized &x post, properly
classified.

(4) Other dats needed to complete the system of ngtiopal AScouRts .
The commodity flcw method is applicable only to estimates of domestic
product by sector of origin and by expenditure categories, and governaent
accounts provide only part of the sdditional information needed to complete
a system of netional accounts and supporting tables. For the breakdown
of mational income by w the folloving sdditionsl information is

(1) Wages and salpries, sociel security payments, and income
in kind.

(11) An independent estimate of Sorpovets savings.

(111) Deprecistion: meaningful estimates of this item are
practically impossible to obtain and therefore data my
be presented on s gross basis only.

Additional {tems of informetion include the following:

(1v) Dalance-of-payments statistics.
(v) Chenge in inventories. This information is needed

indeperdently, in order to check the necessarily srbitrery
allocations of goods to this item by the commod ity flow
method. This is one of the most difficult items to estimate
in the national accounts of any country,

same pracﬁure and relies on the seme supporting information as the
cons truetion of mnational-income accounts by the commodity flow method, except

2/ This section follows closely and excerpts extensively the following
rercr«mez Unlm !httnnl, Eeonmle Couiuxoa for Asia ard the Par
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that more detail is required tor deciding on allocations of commodities to
specific consuming sectors. It is therefore customary to construct inpute
output tables for census years for which input information by Rurchasers,
given at purchasers' prices, is available, This information is, however,

not complete, and missing input data must be obtained by more-or-less
arbitrary distributions of product velues et producers' prices, using informe-
tion from marketing and technical sources to fill statistical gaps. A
separatc estimate of services rendered by wholesale and retail trade is
necessary to fill in the table; the usual way of doing this is to establish
trade mrgins by commodity.

(1) Sesctors) classification. In compiling an input-output table,
the sectoral classification needs to be decided first, though
it may be revised aftervards. The International Standard
Industrial Clauineationﬂ/ of the United Nations usually
provides the basic framework for this purpose. It is likely
that this classification will need some adaptation owing to
the differences in industrial structure of different
sountries. It is preferable, however, for the internatiomal
comparabllity of the input-output coefficients that the
sectoral classification be the same as the ISIC at least at
the 2-4igit level,

For analytical purposes, it is usually required that
homogeneity be zaintained for each sector es much as possible
elther for inputs or for the demand side. In other words, if
both sides are heterogenous, the sector concerned should be
subdivided. Othervi-e, the estimates of the indirect effeets,
charecteristic of interindustry analysis, may be biased.

The interindustry worker must ccapromise between this
theoretical requirement and internstional comparebility. (If
the 3-digit level of the ISIC is adopted, the compromise is
much easier.) Disaggregation is pariicularly important for e
pector consisting of commodities with different import ratios,
such as agriculture, mining, machinery, ete. Since the demand

&/ opsit.
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and supply patterns are different for domestic and imported
goods, it is desirable to set up sub=sectors for the commod-
ities with a high import ratio within the frenework of inter-
national comparability,

(11) Zorm of the table. The numbsr of rows (1.e., commodities
produced) need not necessarily be the same as the number of
colusns (i.e., consuming sectors). As in the Italian and
Jepanese studies, a rectangular table with a larger number of
rows than columns is of advantage for both analytioal and stat-
istical purposes. Amlytically it is useful for further studies
of important commodi ties, perticularly those vith g high import
ratio to total ‘supply, . This method Bay also be recomsended for
statistical reasons, becsuse it facilitates the identificetion
of the market pattern for certain commodities for vhioh neither
cost nor uarket data are awilable, Another foro of rectangular
table with o larger nusber of colusns than rous sight be profit-
ebly eompiled, showing the existence of various alternative
processes. This type of table would require engineering date
twmetthcmmiahrﬂm%mm. '

The original input-cutput vorke-sheets, which provide the
background for the finel table, should be as detailed as basic
data pemit, It g common to find that the origiml tabuls-
Meamumumwsmm&q.‘mta
the fina) table these are aggregated into only %0 to 50 seo-
tore. HNowever, mmnw‘mm, a®y, ¢ 200 x 200
origiml tedle oannot be campiled, but 200 x 40 and M0 x 2%
ﬁt&umaetmnffm\a.tecmwuct, In such & case,
these rectanguler huumbcuduamhhchp
and the fimal table of 40 x 40 can de easily orose-ehecked
from both the input and mntamumerm;eax 200
origimal tabdle.

Inported commodities require special attention. If the
Busber of sectors is very limited and each sector containe
commodities vith differing AlRart-output retios, as shown
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in the Japenese table for 1955 and in the tables for some
Latin American countries, each sector should preferably

be divided row-wise into domestic and lmported prcducts so
that 2 (n x n) matrices cen be obtained, This sort of table
is particularly suited to the study of impori substitution,
since it leaves open the question as to the specific tech
nicel or behavioural relations that will be postulated between
domestic production and imports (e.g., which imports will be
treated as competitive and which are non-competitive) in the
course of transfcrming the accounting table into an analytical
model,

As indicated belew , & "physical inputeoutput metrix" can
be compiled in terms of physical units for specified important
commodities. This kind of table is based on engineering and
statistical data. It is useful particularly for study of
physical input-output coefficients arnd for detailed commodity
balances. Partial tables of this kind can be made in countries
that lack data for a comparable interindustry analysis.

(441) VYeluation. The first problem in valuation is the choice of
purchaser versus producer price. The problem can be treated in
a wvay quite similar to that of the conventional national
income accounts., The market price valuation, i.e., valuation
to include indirect taxes minus subsidies, is most common and
18 more practical in many countries because of the difficulty
in eliminating completely the effect of taxes and subsidies
from the interindusiry table. (The complete elimination of
these effects, i.e., a conversion from merket to factor
price valuation can be done only with an aid of the inverse
of the original coefficient matrix after the completion of the
table valued at market price.)

The second problem of the valuation of distributive
eost is peculiar to the interindustry account., Since the
table is concerned with the direct relationship between the
consumer and producer, checking of the balance between total
inputs and outputs requires consistentireatment of the trade
mar-gin and transport costs. In the case of purchaser's price
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tables, these distributive costs are charged to the producer

. of the product but in the case of producer's price, to the
purchasers of the relevant commoditius. While the method
of valuation at producers' price shoving the differences
in. the pattern of distributive costs is mors useful for
industrial studies,use of the method of purchasers' prices may :
be dictated by considerations of prectical convenience. The {
analytioal deficiency of the purchaser's price method may be . 0
pmrtially overcome by introducing s separete sector for
retall treding or similar activities, which are usually differ-
ent from ordinary distributive activities.

(iv) Date negdeld. Date requirements for the construction of inter
infustry tables are much greater than those ior natiomal income
estimation. In onder to obtain national income estimates, one
oan proceed, if the data permit, by either the {nogRe method
or the sxpenditure method, vithout bothering about industrial
cost data. The application of the gourodity Llow method to
arrive at mational income estimates does not require s detailed
‘classification of costs of different sectors of the eoonomy;
uztummtoebhsaummﬁﬂnaf&emmt
snd total gross output for all the produciive sectors (even if
in the form of highly consolidated groups), one cen arrive at
fairly relisble estimtes of mational incoms. 2 In the oo
struction of interindustry tables, however, the choice of data
is much more limited; in fact, they need all the data reguired

. by allthe thres methods of national income setimation end mere,
Wile mational income estimates par ge are broad aggregates,
intarindustry tables are mstrices involving a detailed classis
fieation of the productive sectors of an soonosy. In sotual
prectics, due to non-availability of data, & large amount of
consolidation of sectors is unavoidable in the construotion ;-
of interindustry tables, but if these consolidations are :
extended beyond certain limits, they are likely to defest the

a/ Ses Bec. Bd-b, (1) and (11).
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purpose of the table.
Ideally, there are two methods of campiling interindustry
tables: either by tracing the flows of different commodities
to their various uses and thus filling in the table row-vwise
(commodity flow approach) or by recording the ‘npute consumed
by different sectors, necessitating the completion of the table
column-wise (expenditure approech), If both kinds of date
1 are available, one provides a valuable check against the
i other. In many countries, however, there is not much acope for
| choice, as the materials aveilable are mostly in the form of
cost data, In considering data requirements for interindustry
tables, we are thus led to an intensive examination of the
coverage and nature of cost data to point out the gaps which
have to be filled in fcr planning purposes,

Congtruction of the interindustry ‘able consists of four
stages: (1) design cf worksheet table; (2) estimation of con-
trol figures, such as output, export and lmport by industry
in producer's and purchaser's price; (3) estimation of sube
control figures, such as velue added, intermediste and fiml
demand by industry, and checking the balance between total
value added and total final demend; (i) estimation of sectoral
breakdown and checking of balance between inputs and ocutputs
by imdustry,

As for the final demand sectors, the data from household
budget surveys and the sdministrative records of goverment
budgets axre used for intcrindustry studies,

,‘ B DA DA ples, While interindustry tables
uud.l.v shov value tlovs, the method of commodity balances
involves the balancing of supply and demand in terms of
physical quantities, In principle, there is no basic
difference between physical input-output tables and the
method of commodity balances, apart from the way of presenta~
tion. The comstruction of physical inputeoutput tables requires
a very detalled classification of sectors, so that the

(v)
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commodities produced by each sector are sufficiently hogm
geneous and amemable to physSocal quantification. Usually,
commodity balances are attempted for what are considered

&8 kay commodities, which in essence correspond to a partial
physical inputeoutput table.

Industrial cost amd output data collected on the besis
of ceusus of manufaciures or sample surveys should provide,
vhensver possible, physical quantities of outputs and inputs
along with their values. Apart from ‘hese the main source of
information for construction of commcdity balances is provided
by ta;lmerlns data, Once the projects to be incorporated in
the nhn ere formulated, standard engineering data adjusted
to take sccount of looel comditions my be fruitfully utilised
La constructing an interindustry table for a future yoar,

(2) W These are aocounts of Lipapgigl tress
actions betwesn wvarious sectors of the sconomy, but vith & different sectoring
frem that applied to I8} trensactions. Wheress the industry classification
of inputecutput tables refers to the kinds of productive sctivity, i.e., it
is essmutially an establishment classification, in a flow-of-funds statesent
Sources and uses of funds have to be elassified by institutional eecter:
incorporated ponfinancial enterprises, Sioapgial institutions, general
mmm vith preferably further treabdowns within thess
Sajor classes. Two ways of estimting the required trreactions ere:

(1) Measurement of the net trannactions ia various types of
financial assets and 1iadilities betwesn these sectors during
& year,
(11) Messurement of changes from year to yer in the bLalance

sheet position for the various types of financial m
and liabilities.

Dt on govermment and financisl institutions are fairly readily
evailable in most countries; households and incorporeted nonfimancial enten
rises my howeve: require special surveys. AB integretion of flowofs funds

stataments with muwmmumummm&mm
sagni tudes,

»

R e e
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(8) Statements of existing resl capital. The rav material for such

statements comes in part from the censuses of agriculture, housing, mining,
and manufacturing, especially if designed with this specific purpose among
their ob.jecti'ves; indirect methods and surveys are however necessary to
complete the picture for all sectors. One main problem in constructing
estimates of existing real capital is the choice of s principle of valuation,
Thie io because rmany of “he asseli to be evaluated do not regularly change
hends and therefore do not have a current market price. One solution
frequently epplied is to choose depreciated replacement cost for reproduc-
{ble assets combined with the market value for intangible assets for which &
sarket exists, and the face value for other intangible assets, In oxrder

to establish s direct connexion between the nationsl accounts end the
estimates of existing real capital stock, the sane sectoring has to be
applied to the latter as to groes capital formation and product by industry.

2. govergpept records
Government records are an indispensable source of additiomal
informetion for industrisl amlysis and planning. It has alresdy been pointed
out in the previous section that government receipt and umitm records
are required for constructing a system of nationsl sccounts. These date,
however, are only & small part of the information available from government
s ces. L

For the purposes of this discussion, thué sources are uvud into fiwe
classes: (a) general administrative records; (b) legislative records;
(e) judicial records; (4) records of government agencies directly involved
in the plunning process; and (e) .ecords of governamcat enterprises. The
last class will be discussed in the next section in connsction vith entere
prise-level information sources,

Jenerel adminiptrative recorgs. In the ares of Mttﬂﬁﬂ
records, the following are of major importance:
(1)

.

disclosure lipitations. In countries vith predoainantly
private-enterprise and mixed economies the protection of
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conmercial secrecy is built into the very foundations of the
statistical system. In such countries, the ceintral Statistical
service has extensive materials in the form of directories and
individusl returns for enterprises or households that cannot
be released at all or unless merged into a total by tabulation,
These materials can nevertheless be made accessidle to special
analysis where this analysis can be formalised so that it ig
performed under the control of the Statistical office itself and
only the final results, which satisfy disclosure constreints, are
released. The potentialities in this direction have been enor-
mously increased by the electronic Computer, since detailed pro-
grammes can be written by outsiders for use vith a data storege
medivm (for example, a megnetic tape) that never leaves the
physical control of the Statistical office, and where the latter
office needs to inspect nothing but the final printout,

ﬂniﬂmuiomshoboupuﬁtemmm
soverment materials besides census records. In countries vith
oentrally planned economies, for xample, various oantegories of
soonomic and planning information may be subject to & hiererchicsl
system of official secrecy; in all countries, inforwation pertain.
ing to military industries s Privileged; tax and social security
records, materials pertaining to licensing and regulation, ste, ,
6re also often limited with regard to discloswrs. In all of these
s the informstion can be mede accessidle to non-privileged
were, for many purposes that require only the intermedsiate use
of seneitive detatl without requiring ite fimal disclosure, %o
»mmmmmuhmmum, computer-
readable format and this format iteelf hes %0 be known by poten-
tial wers, oo
available at the Central Bank or related institutions.
- Bank regulation and inspection: materials pertaining to

the types of loans, reserves.
- Credit: regulation of household installment purcheses

and commercial credit. Surveys, applications.

ERRE R S
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- ‘Import licensing: applications for licenses with
supporting materials.

- Foreign investments, loans, amortizations, profit
repatriation. Opersting data and profitability information
on major enterprises.

(441) Piscal. Budgetary and de facto realized revenues and expendi-
tures and related materials are typically available at the
Finance Ministry, Budget Office, or relatsd institutions,

a. Taxes and other revenue.
- tax records for households and - enterpriser.
=  customs duty receipts by commodity
- indirect tax receipts by ccamodity
- socisl security taxes and other records
b. Expenditures
- government procurement by agencies
= direct factor payments by agencies
(sv) MAMSary. In e number of countries, the military contrels come

:  plexes of military-oriented industries, generally centred on arms
munitions, vehicles, aircraft, fuels, explosives and otler

. chemicals. In meny instances, the military is involved in eco-

struction activities with significant indirect commodity inputs.
In still other cases, the military is at the focus of an ex-
tensive hierarchical contracting network involving activities
that originate redical technological i{nnovations. All of these
activities generate massive data files that are of fundamental
importance for industrial analysis and planning. For the latter
purpose, military target-setiing is also of importance sinece it
interacts with the general level of industrialisation and eduoe~
tion. The main categories to be considered are:
- military industries '

- procurement

« eonstruction: bridges, roads, sirfields, harbours,

hospitals '

- military targets




(v)
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Bublic yorks. The Ministry of Public Werks or related institu-

tion is responsible for extensive progremmes that af'fect the

level of many brenches of industrial production. Past perforn-

ance and targets are of interest to industrial amalysis and

planning, in relation to the following specific aress:

- gereral construction: roads, bridges, ports, eirports,

‘ dams, flood control projects, parks, monuments, etc.

- housing .

=  public buildings, hospitals, schools

=  urban facilities: .streets, lighting, sevare, highwmye,
urban transit, These categories are often hendled not by
a central Ministry of Public Works but by the cerrespending
departments of local sdministrative units, e.g., municie
palities,

| w The Ministry of Education or similer institution

typioally has extensive records on enrdaent, staffing, pro-

- eursment and construction in connection vith past progremmes &

vell as projections for future years. Specific categories within

the total educational effort include:

- primary and secondary educstion, wmiversities

- vocational and technioal schoels, labowr treining ead re»
treining '

- sdult education

- scientific aid technical institutes,

(vit) Iehour. mmnuwarmmormmmm;ah

»

in charge of materials pertaining to
-  detailed labour statistics

- strikes, arbitretion

- social security materials

(vise) Health and velfare. The responsible agency mnu: —

records on construction, procurement, nhfnu m sorvioes
rendered in the following fields: ~

- pubuc end rurel health

=  hospitals, clinics, firet-aid stations
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industrial safety
social security records
welfare payments and other transfers

(1x) Tympsport. The Ministry of Trensport and related agencies, such
as Departments of Motor Vehicles and the like have the following
types of records:

general regulstion and licensing: trucks, buses, private
sutomobiles and other vehicles, drivers

public utilities licensing, regulation, and inspection:
reilroads, bus lines, airlines, trucking public cerriers
construction and operations under central authority

(x) Infustry. T™e Ministry of Industry or related organ has the
following types of records:

general regulation and licensing: industrial license applice-
tions wvith supporting materials; inspection reports; conser-
vation measure enforcement in regard to oil, mining, forestry,

- f4sheries; fair trede and regulation of competition

pwblic utility regulation: electricity, gas, commniocstions

(x1) Cemmerge. The Ministry of Commerce or similar agency kesps
records pertaining to

general regulation and licensing of wholesale and
retail trade astablishments

insurence regulations and inspections

trede regulations and margins

() lexialative recopds. In & number of countries extensive stuiies with
e direct dearing on indtustrial developrent and planning sre commissioned by the
Legislature or legislative Committees. Moreover, such Cammittees may hold
hearings at which testimony is taken from industrial, commercial, and other
sources that generete primary information not accessible elsewhere, This is the
oass for example in the United States, "

(e) Judicial records. The records of judicial proceedings in ceses in-
volving industrial and commercial interests may generate primary information not
accessidble elsevhere, This is the ocase for example in United States anti-trust

proceedings.
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(1) City and regjoral planning egencies. Such agencies are found

in many countries with predominantly private-enterprise and mixed
econaniies where other forms of planning, e.g., economic planning,
is not undertaken as such, The principhl classes of inforwation
typically availsble at such agencies are the following:

- land use :

- Industrial location; directories

- Eoconomic bese studies for eitiu ad regions vith
supporting materials

e Studies on urban trensport problems: vehicular, public
rapid transit

=  Information pertaining to local governments

(11)

davslommant banks. Since these agencies encourage business enter-
prises to address themselves to them vith their problems and
requests for assistance, especially in connection with new
development projects, such agencies are likely to have a rich
acoumulation of case material pertaining to past and current
applications, with supporting documentation, This body of infore
mtion discloses both past trends and future lines of develop-
ment, since many applications are typically part of the current
backlog avaiting decision. The systematization of this mterial
is often & prime source of sectorel planning information, For
maximum usefulnes: eac . particular application or project should
be abstracted in standard format as & first step of a systamtic
survey and amalysis. The abstract should cover the aspects of

& project listed in Section B-2-a, The principal types of
applications on file at such institutions are:

- applications for financial asststance

=  applications for tariff or other protection

=  applications for import licenses

jgonopic p SrEanigations. Incountriuwithmmm
phnnod economies or in countries with mixed economies that have

i

(111)
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significant degree of economic planning activity, the planning
organigzations themselves, at different hieurehic‘l levels and
by different functional (tinisterial) or territorial (regional)
subdivisions, are logical sources of priury information pertin-
ent to industrial planning. These institutions are repositories
of all the types of information listed elsewhere in this chapter,
but by virtue of their specific functions, they also generate,
process,and trancmit primary information of several types, In
addition to enterprise-level materisl that will be discussed
{n the next section, this includes the following information
covering & series of years:
- initial plan targets
- initial plan drafts at different levela
- revisions
- final, romlly accepted plans
- plan revisions in the course of cxacutien
- emergency allocations from reserves and other corrective
measures
- extent of fulfillment of plan targets
- aversage degree of progression in planning nores
by different industrial branches
- network of contractual relations between enterprises
- technical and other support to enterprises
- control instruments over plan execution and their
degree of success: financial and other controls

E 3. Enterprise-level information

Enterprise-level information will be discussed under three headings:
(a) information from private businesses; (b) information from Governsent enter-
prises; amd (c) information gencrated at the enterprise level in countries with
centrally planned economies.

(s) Informetien from private businesses. Enterprise-level inforsmation 1s

restricted in countries with predominantly private-enterprise and mixed economies
due to the prevailing norm of public respect for business secrecy. Thws a large
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variety of records that are kept by entermrises in the normal course of business
are rnot opened up for purposes of analysis and planning, and vhen key items are
reported to centrel Statistical organs of the State, the confidential nature of
the information, as mentioned in the previous section, is jealously guarded, At
the seme time the actual state of commercial and industrial intelligence is such
that much of this supposedly confidential information, with the possible excep-
tion of some key technical data, 1s in the nature of an open secret within the
narrov circle of close competitors in each line of business. We thus have the
paredox that 1t is a poor businessman indeed vho does not know the key facts
about the operations of his close competitors, yet the public at large amd
industrial planning organisations in particular are not given access to this
information, nor do they have the resources to buy it in the open market frem
intelligsnce organisations that exist for this specific purpose.

This impasse leads to a dearth of enterprise-level information, Apart from
isclated acedemic stulies of particular industries, the only valuable bedy of
1Mmtsmmmnmuﬁnm_m.

While Census directories are not published since they would identify indiv-
idual reporting sources, there are many commercially published $eade directories.
Some of these cover individual gsogrephical areas and list all manufacturing and
commercial establishments; others cover particular brenches of industry; still
others provide information on individual enterprises listing their plant or other
~establishment locations, their reported assets, profits, etc.; there are also
purchasing directories that list, for individual products, all sources of supply.
Many specialized periodicals ocarry annual or semi-anmssl surveys of selected
statistical indicators covering & vide renge of enterprises, based on privately
conducted Quutimin'er telephone surveys. These sources of course vary
considerably from country to country, but they are readily accessidle through o
good reference lidbrery. In the United States, for example, the lidraries of
graduate scheols of business have especially good collections of this type of
material,

A fimal source of inforwation from: private businesses pertains to pwblic
utilities or companies that for one resson or another come under public regula-~
tion or scrutiny. In the latter category we have already listed the main types




10/, 03/
Page 70

of information available in the files of Government regulatory agencies, It
should be further noted, however, that these channels of communicetion existing
betweer. Government and private businesses can be utilized for collecting addi-
tional information that is useful to the planning process, For example, if a
particular business comes to Government for a favour such as financial support
or special licensing, the resulting leverage can be used to extract information
that would otherwise not be given oul,

(v) Government enterprises. In theory, the informstion in the possession
of these enterprises should be fully svailable to Government for any leglitimate

public purpose such eas industrial planning, In practice, however, there will

be many classes of resistance to the systematic collection of this type of infore
mation, Government enterprises are usually set up as autonomous entities that
are closed at the working level to outsiders including personnel of other
Government organizations, Communications in such a case must be funnelled through
the top level of the hierarchy which automatically restricts the flow due to
administrative delays and resistances, However, even in the case of working-
level contacts there is the typical resistance of operating personnel to the
collection of any information that is not directly related to improving the
measured cofficiency of the operation itself on the basis of which the merit
rating of opersting personnel 1is determined, This resistance is of a com=
pletely genersl nature and ic equally encountered between planners and operating
personnel within a single large private business, within government enterprises,
and within state enterprises of centrally planned economies. If a given plaming
function is located outside the enterprise, the problems of communication across
the boundaries of the enterprise are added on top of the inescapable friction
between planners and cperating people, The latter, incidentally, have a way of
winning meny of these battles since they are in direct possession and control.

The best way of overcoming their resistance is to set up an information system
that will not only provide the data needed by the planner but vill also have an
immediate tangible payoff for the operating man. Portumately the modern teche
niques of automatic date recording and digital information processing are scst
efficient when organized into an integrated, comprehensive system vhich satis~
fies the former objective,
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SEONRINS
(1) Raming informstign. In countries with centrally plenned
economies, enterprises fall either within the public or the
private sector. The latter includes mostly small tredes and
cammerce, vhile the former breaks down further into cooperetive
and state enterprises. In the industrial sector, state enter-
prises are predominant., These enterprises we at the foundation
of the entire planning process, since all higher-level plans must
be ultimately trenslated into & consistent pattern of interlocking
aterprise-level plans before they ocan be executed. Plans tredi-
tionally cover the following basic planning aress:
- preoduetion progremme
- nev equipnent and techniques
- sS\Wply of materials and equipment
-  Sanpover and vages
- production cost
- firances
It sight appear that the enterprise-level plans that are
prepared and passed wp to higher-level planning organs, covering
these basic plenning areas in full detail, would contain all con-
csivable information that could ever be wanted in the cowrse of
the planning process. This is however not so, since the
treditional technique of central planning focuses on the treamsla-
tion of overell plan targets into & consistent plan and can allow
only marginally for the consideration of altermatives that are
Ot the heart of the wvhole guestion of efficisncy. By and large,
questions of efficiency come into play in the treditional central
plamning process fogmally only by vay of engineering or slightly
vider technicel-economic project studies that are undertaken vhen
trenslating sediw-tern plans into annual preduction and invest-
et pregraames. This stage occurs after all major choices, e¢.¢.,
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between damestic production and imports oF in regard to the
time-phasing of major investments, have already been pre-set, and
their results generally do not feed back upon these fundamental
choices., Of course, questions of efficiency are of great concern
in making choices, but they are not based on & eystematically
organized univcrse of planning data but are subject to informal
and intuitive apprais: 1 by the policy-mekers. As such they can
be very good or very bvad, depending on the insight of particular
4ndividuals, What would be required for the formalization of
choices involving questions of efficiency 1s systematically
organized informetion on technical/economic alternatives at all
levels, beginning with the enterprises, The presentation of fully
operational alternatives would, however, go way beyond the exist~
ing practices of many enterprises, and might not only involve the
rearrengement of the entire record-keeping system, but often also
extended engineering studies verging on the tasks of research
and development, This would involve severe uncertainties and
the expenditure of much effort on working up alternatives whose
me jority would always he discarded, At the level of the enter-
prise, data pertaining to existing practice must therefore be
treated on a different plane from data pertaining to potential
alternatives, Planning models of the linear programming type
ignore this distinction and are justly treated with reserve by
prectical planners,

If information on enterprise-level technical/economic choices
i{s to be made availab e for planning pur)oses, this requires
systematic provision ior a new planning tunction within the

enterprise. Such a function involves the setting up of &
supplementary information gathering system focused both on the
technical units within the enterprise and on relevant technicel/
economic information that has to be gathered from outside sources,
Some of these functions required at the enterprise level are
closely similar to Planning, Programming and Budgeting system
studies now being intensively pursued in connection with vurious
Government operations in the United Staetes.
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(11) Publicetions. Technical publications in centrally planned
economies reveal far more enterprise-level technical and
economic detail than corresponding publications in countries with
predominantly private-enterprise or mixed economies, since
considerations of coomercial secrecy are irrelevant, The
industrial statistics of these countries cover a variety of
dstailed technical/economic indicators; moreover, much informa-
tion ls also available in engineering manuals, plant and factory
design manuals, maintenance handbocks, spare parts and components
listings, industrial programming handbooks, industrial econcmics
texts and monogrephs, and proceedings of technical/economic
-yipecu covering such topics as improvement of labour produc-
tivity or economising on metal and other rev material inputs.

In predominantly private-enterprise and mixed econcmies valusble
information may be gathered from these sowrces, Trwde associations maintein
directories and frequently gather confidential informstion frem individual firms
that is merged into larger aggregates «nd reported as sych., Trede association
libraries are repositories of o variety of qualitative documentation pertaining
to the operetions of the respective industrial branch,

Trede association statistics can be particularly valusble vhen the Census
classification cuts across functional brenches of industrial activity, Thw
for example the extrusion of plastic products is not necessarily the dominant
activity of many establishments that do a great deal of plastics extrusion, If
these establishments are engaged in the mnufacture of end products in which the
extruled plastic material is Just cne of many components, the establishment will
be clessified on the basis of the end product, not on the dYasis of its plastice
extrusion activities, Thus conventiomal industrial statistics cover only a
fraction of the relevant universe for this activity. The same is trus of metal-
vorking operetions such as casting or forging. Trede associstion statistios,
however, often bring together material by the relevant setivity categories,
Another probles reised by Census data 1s that technically very similar producte
may be clessified in widely divergent clesses according to the end-use of the
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product, while technicelly dissimilar items shov up in the same end-use class,
This problem is encountered {n electronice as well as in engineering products.
Here again trade associction classifications and statistics are often more help-
ful for particular analytical and planning purposes than official Census figures.

labour union sourcec, if accessible, are valusble for amlysing the cost
and profit picture of particular economic operations be® ow the enterprise
level, since published figures are seldom available for such lower-level sudb-
Adivisions. labour unions, for the purposes of contract negotiations, at times
engage in very detailed technical and cost studies by prototype operations
which are almost never released but which my contain & wealth of information
@athered with a considerable expenditure of effort and funds,

Other potential sources of information and/or cooperation in the compilation
of data are the following:
- Technicel and professional societies and associations
- Chambers of commerce and related commercial pratotion crganisetions
- Area development associations and related civic groups, €.g&.,
groups promoting the development of & metropolitan area or
a region
- Railroads and electric power companies thtt do industrial
and commercisl promotion work in order to attract new economic
sctivities into their tributary zones, for the purpose of en=
larging the market for their services X
- Aesdemic research organizetions, particularly institues of
economic and business research
- Commercial firms specializing in economic research and
development, The retes of these firms are, hovever, often
out of reach for the public planning iseney.

5. Materjals Lrom foreign sources

The Shree main clesses of materials under this heading are: (a) inforws~
tion pertaining to the projection of exports; (b) world market price hﬂ; and
(e) data and coefficients from the experience of other countries that are trans=
ferred to a given country in order to fill the gaps of available dmst.ic
{information,
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(2) Data for export prolections. These projections can be subdivided

into projections for traditional exports and projections for new lines of
export, Traditional exports from the developing countries are in a relatively
TArrow renge of commodities for which ample data are availuble on consumption
trends in the major importing countries. Items used for final consumption
(coffee, bananas, meat) can uswually be adequately projected on the basis of
income elasticities, vhile intermediate items (minerals, petroleum, metals,
cotton, wool) are projected by coefficients of technical use and trends in the
mjor consuming industries, The most difficult part of such export projections
is wswually nct the definition of total use in the importing countries, but rether
the appreisal of the share of the intermational market that the exports of a
given country can hope to conquer and hold. For inforwed estimates on this
matter it is necessary to study the production, quality, and cost conditions in
the main competing countries in as much detail as possidble, Intermational
publications often provide a starting point for such appreisals, but for a
more definitive amalysis it is almost indispensable to recur to expert opinion
based on contacts in many countries.

¥

The projection of potential nonetreditional exports is even more 4difficult
since the success of such exports hinges on pramotional activities the quality
and impact of which are often difficult to anticipate, There is, however, no

coe 0 : on_network in the country of destina-
tion is of critical mportmce, since attnpts to introduce new lines of export
products via the conventional export-import firms are next to hopeless. This
in turn requires extensive studies of the costs and institutional aspects of
distributive chains, deslerships, and other forms of direct entry into the
foreign market,

(v) World market price date. Apart from exports, worldurketprieeduh

also play a critical rele in ‘{mport substitution decisions. Sinec the effects
of these decisions carry over into long periods of the future, 1t s mmtul
to base them not only on currently prevailing price rehtiomhipl, but also on
cnticipttod price trends, This requires a projection of long-term price move-
ments in the world market that can be based only on a careful survey of factors
affecting both production and demand in this market. Price quotations for ime
portant commodities are generslly available in the trade press of the industrial-
ized countries from which delivered prices in various receiving markets can be
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readily calculated on the basis of the structure of transport costs.

(¢) Data for transfer. The data most commonly considered fcr transfer
from one country to another include per capita consumptions, income elastici-

ties and growth elasticities, import substitution ratios, input-output coeffice
fente, and other technical coefficients including industry-by-industry capital/
output and ceoital/labour ratios, Iriustriel statistic are now available from
the United Nations on an internationally comparable basis,jé/ and several inter-
nationally comparable input-output tebles have also been constructed.ﬂ/ In the
case of consldering a coefficient for transfer, it is eccential to survey the
renge of variation of this coefficient in a number of countries that show
varying degrees of similarity to the country in question, in regard to selected
sspects of development and resource endowment which can be considered critical
for determining the numerical value of the coefficient to be transferred.

F. Data sources: III, Technical data sources

Statistical end institutional data sources alone are not sufficient to
cope with the tasks of industrial analysis and plannings Technical data sources
are required not only for the obvious purpose of setting targets in the crucial
field of technological progress, but also for the purpose of exploring productive
structure in depth and defining alternatives for choice without whiech there can
he no judgment of efficiency,

1. The need for techn data sowrce

Economists have been traditionally wary of using detailed engineering
information for broader industrial studies, since they have been conscious of

%/ see patterns of Industrisl Growth, 1938-1958, op.cit.; The Growth of ]
World Industry, 125&1%1; National Tables, op.git.; and R
Analyses and Tebles, op.cit.; The Growth of World Indust: =1965, 4
National Tables, op.cit. ]
31/ gee H. B. Chenery and Paul Clark, Interindustry Ec , Wiley, New York,

1959; also H, B, Chenery and T, atanabe, "International Comparisons of the
Structure of Production”, Econometrica, October 1958, pp.4B7-521.
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the involved nature of this information, and of the correspondingly large

number of alternatives which would present themselves for evaluation, Instead

of trying to analyse and summarize such information directly, they have addressed
themselves to the task of deriving indirect statistical estimates or of developing
shortcuts of one kind or another, It is of course true that incorporating the
level of detail encountered in encineering reports into the brosder industrial
development studies would constitute u task completely out of proportion with

the resources typically available for such studies. Nevertheless, it 1s evident
that the statistical approach is more instructive for viewing the past than for
deciding about the future; and that none of tae shortcuts that have been suggested
by economists for getting around the need for summarizing and representing &'.
relevant production relationships have given satisfactory results.

Industrial statistics focus on the establishment as the smallest unit for
vhich adequate administrative records are available for treating the unit in
& self-contained fashion, without the need for extensive allocations of teche
nical overheads. An ‘individusl plant or a M jor selfecontained division vithin
such & plant can be readily treated as an establishment, dut & machine shop may
not be so easy to treat individually if 1t is an integral part of a seguence of
operations organised for the production of a particular product, such as slec-
tric motors. At a still lower level, e.g., at the level of individual lathes,
planers, milling machines, etc. ,» the collection of meaningful data from adain-
istretive records becomes plainly impossible in the majority of cases.

For planning purposes, particularly in the context of repid technologioal 4
change such as characterizes both developing and industrialized countries, it E
18 not sufficient to obtain date on resource sroupings and their sawbined
Sperations such as are gathered in connection with industrisl statistics. £
Insight into the structure of production requires the determimation of the
Patterns formed by three elements of the industrial process: £

(a) commodities

(b) technical activities

(¢) oreanizational entities.

(2) Commodities. In connection with commodities, there are two baste
decisions: first, vhether the commodity is required at all; and second, whether




it should be produced or procured (the make=or=buy decizior), It will be con-

venient to start by discussinr the latter,

The make-or-buy decicion refers to whether a commodity should be produced
in s given plant, industrial complex, rerion, or in the country as & vhole, or
whether it should be cbtained at any one of these levels from outeide sources.
If the decisi n is to produce the com .odity, the make-o.-buy decision has to
be faced again at a lower level, since all but the simplest commodities have
sub-assemblies, components, or intermediate-product inputs. The lower-level
decision then feeds back upon the decision at the higher level., Commodities
are thus interrelated by chains of inputs and requirements, The interrelation
ts, however, not unique, since there are alternative wvays of designing and pro-
ducing given commodities, From the point of view of design, a commodity or
any one of its components serves a specific function that cen be satisfied in a
number of ways, giving rise to alternati ve designs, mnut‘tcturing methods, and
lover=order commodity inputs, Thereg is thua nQ neceagse

fely specified

end commoditics and inpyts, even if the b A Ny 18/ 10rine: a5 o stat~
{stical cless rether than ae a unique product, tvo further sources of variation

in the structure of inputs appear, First, individual products within the class
may have different input requirements, therefore a change in product composition
will affect the input structure, This is e well-urderstood source of variation,
often referred to as the problem of aggregation, Second, functional requirements
for individual products may change in the course of time, precipitating design
changes. For example, automobiles or machine tools undergo contiruous functioml
changes even within narrowly specified categories of use,

The discussion of altermative wvavs of sammm a aiver. function in the

sopmod i t g Lre The end commodity no less than mmuu
commodities is needed for mlrung a function, and alternatives may exist at
this level as vell ae at lowver levels., The substitution between altermative
ways of serving given functions reaches all the wvay up to ultimate plan objec-
tives and’ targets.

(v) Teghnioal activitiss. The decision about commodities is closely
interrelated with decisions about technical activities. Different comodities
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which drew on the same technical activity, €.8., machining, give rise to
economies of scale 1n’the machining process. Mogt activities have minimum
economic scales; therefore no commodity in an interrelated 8roup may be econ-
omicel to. produce unless the group as a whole makes efficient use of the minimum
ospacity of the sharelactivity. These interrelations are further complicatecd
by technicel and design alternatives in regard to individual commodities,
since in the'pruence‘ of such.alternatives the combinatorial possibilities of
sharing a given activity will increase sharply. While commodities are thus
interrelated via shared activities, different technical activities, e.g.,
machining and casting, are also interrelated via Adnking commodities, 1.o.,
commsodities that require the complementary use of several techniocal activities,
For example, a housing for an electric motor requires casting followed by
mchining; thus the decision about investment in machining capacity hinges on
the complementary availability of oasting capacity vhen electric sotor produce
tion is being considered,

(e) Somnimtional entitigs. Both commodities and technical activities

are further associated vith organisational remitia. The estadlishment as o
statistioal wnit is an organisational entity that has a stable, legally recog-
nised existence at a given looation. There is, hovever, po negsasarily steble

ea-autiu, but there are also Bany establishments with s great flexibility in
their product assortments; moreover, even in specialized establishments there
oan be major changes wcrtiummmtmetmmasannt‘m. The
association between establishments end productive resources, both plant and
equipment and & skilled work forece, has treditionally been more stable than the
&ssociation between establishments and products, dut even this is being pro-
gressively eroded by technologioal change:

"To an increasing degree (in those industries thet form a part of the
leading edge of technalogioal advance)..,the mJjor problem is that of
integretion of design which oan and does occur in any looation., The

. ski)ll that 1s involved ummmtorw,m only by

Vay of & job 1s 1t associated with companies.,. The fedrication of
metals is a process which ia associated with skilled vorkmen and kinds
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of machines, and only in this way is it associated with plants, Both
workmen and machines can be moved and are reasonably mobile when there
is a reason to do so., Other kinds of processeg occur in the electronics
area: zone melting in the preparation of transistors, polishing of
lenses, etc, These involve special skills and equipment which develop
at some locations, and disceminate to people and plants that are in-
volved in innovation in these areas. wWith the fagt changes in teghe

nology that are occurrine, oue of . he most relevant aspects la the
W@.@A&e WW
been ip or even the characteristic of its DAAILE- " .

While this description hes been written about the technological frontier
{n the United States, it is in many ways directly applicable to the response
elicited by the introduction of a relatively advanced technology in the develop=
ing countries; moreover, the organizational features of the industries that are
today technologically most advanced will before long undoubtedly diffuse into
more tnditionnl industries as well,

(@) The evaluation of statistical and {nstitutional data gourges in

relation to analysis and plenning of the structure of industrisl profuckion. The
survey of the characteristics elements of the pattern of industrial production,

namely commodities, activities, and organizational entities, discloses that the
i{nformation required for a 'proper definition of this pattern is much more fine-
greined than the best that can be provided from sources such as basic industrial
statistics or related traditional institutional sources. Ultimately all of these
gources go back to administrative records that do not penetrate below the level
of the establishment. '

Some of the key deficiencies can be summarized as follows:
(1) Commodities. The input structure for the production of stat-
{stical classes of commodities is poorly defined and unstable,
1t does not allow the separation of indi ridual products, alter-
native designs, and alternative production methods, and therefore

1t precludes the adequate exploration of economies of scale in
production which are crucial both to the amalysis of the pattern
of production and to planning decisions,

(11) Activities, Technical activities are not covered in a repres-
enta’ive way by industrial statistics, since as a result of
establishment classification requirements by predominant product,

b1 Stedman B, Noble, Technologi C e _and the t £
Expenditure, unpublished manuscript, 1964, Emphasis supplied,
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only a frection of establishments engaged in a given technical
activity are classified as falling into the class defined by that
activity, (For example, a great many machining activities are
subsumed under the manufacture of particular products, ete,)
Even within the available insdequate representation, subclasses
of technioal activities and technical overheads at different
levels cannct be distinguished, snd economies of soale (relsted
to both the length of production runs and the scale of productive
facilities) cannot be properly defined.

(114) Bsteblishment classification. In the technologically advanced
branches of industry, increasing ambiguities of nﬁﬂhh.nh
based classification are introduced by changing technologies, the
blending of vérious technologies, and the spread of integrated
systems design that louhl to products cutting acress treditiomal
classes, :

BnanLg

of quntitative and qulitative data that permit firet-appreximtion estisstes
of production costs, profitabilities, and supply for altermative patterne of
development within the sestor, in fumotion of variations of docal wilt prices,
markets, scales of opration, external offects, ard other relovant

fastere,

Two essential elements of this definition should be noted, Firet, the
degrés of approximation required for the purposes of sectoral stulies is far
les.. exacting than that required for operational decisions of business firme
or government entities. While the latter require full enginesring detatl and
the consideration of the fine structure of altermtives for S0t siven individwml
projeet, sectorml ctﬁiumwmwawﬂudmﬁth
mjor alternatives in a given field of industrial development, In other vords,

. engineering studies are called upon to support & final operationsl decision with
- TO@ANd to & very narrovly defined individual project, assuming that the local

conditions pertaining to unit prices, markets, and the soales of operation of

the various other industries and other activities of the economy remain fixed

Eintion ¢

IO




and given, Contrariwise, sectoral studies are directed toward the objective

of determining the major priorities between competing lines of industrial develop-
ment within a sector in a given country or reglon, specifically taking into
account the interrelations between various projects, possibly in widely diver-
gent fields, vhich are to pe executed simultaneously and which mutually influence
each other through prices, market conditions, external economies and tne like,
Accordingly, the technical/econonmic descriptions of sectors must on no account
be judged, simply on the basis of their reduced requirements of fine detail,

as bases for second-rate engineering studies: on the contrary, they make
possible an snalysis of structural interrelations within the econamy for vhich
the usual ergineering studies, hampered by their load of detail, are entirely
unserviceable,

Secondly, the technical/economic description of a sector must allow the
{ncorporation of locel data, relating to unit prices, markets, scales of opere~
tion, external economies and diseconomies and other pertinent information, in
the production cost, profitability and supply estimates. Thus simple priority ‘
1ists derived from the experience of other areas (mostly the more highly
ones) are not an adequate substitute for the information that is being sought.
The possibility of incorporating local unit prices in the estimates is specially
emphasized since this permits the evalustion of slternatives under two parallel
criterfa: on the one hand, market prices; on the other hand, social sccounting
prices (opportunity costs). In practical development decisions, these tvo
criteris often go hand in hand.

Vhat makes such technical/economic descriptions of sectors operatiomally
feasible? First, the large fleld of technological variation is represented by
s relatively smal

0 CArei\ ) elre rOQ Ut ol -4 3 N .

For example, in the production of ammonis alone there are dozens of patented
processes in current use, employing & great variety of rev materials; yet, it
{s hardly ever worth while to consider more than half a dosen alternative unit
activities for this process at the level of approximation wvhich is deened
adequate for sectoral studies, In one such area study, a total of same ninety
unit activities were found sufficient for defining the overall locatiomal struse
ture of the basic chemical industry in the latin Americen ngton."ﬁ/ Likewise,

22/ pited iations, La industris quinics en Anérice Latims, Nev York, 1963.
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in the rofining of petroleum for many purposes the tens of thousands of differ-
ent crulles found in different parts of the world my be adequately represented
by Malf a dosen to s dosen classes., Of course, the art consists exactly in
deternining vhat is an adequate level of detail for the purposes of general
stuldies, and vhat is the most proper type of simplification and generelisation,

Secondly, many complex technolo ical alternatives can be well descrided
by cambinations of two or mowre hypothetical "building=block” activities. Por
manple, the very complex technology of acetylene production fron gas mixtures
oan be approximated neatly by defining conversion activities for pure gaseous
feed components and taking arithmetiosl combinations of these "building-block”
activities, even though in pewctice the latter are seldom encountered as
individunl entities,

T™hird, higily involved substitution relationships cen often be handled in
& siaple fashion by defining certain fictitious intermediate products and fic-
titious oconversien activities. lMor oample, in petrolevm refineries, typically
wsﬂmdmﬂqmiﬁnmmutmhm-mrw
swm.mumtmatnnemammamm
Mmuumammaxuwmmmmtwm.
Consequantly, 1° the fictitiows intermediate products "cracking feed A" and
"eracking feed 11" are defined, together with fictitious setivities vhich
"convert” certain stremms into one or the other of these "intermediate
products™, then 1t is not necessary to list separate unit activities for the
oatalytic eracking of dosens «-m.mmwﬂaawaem
of two streams,

mmm:eﬂuwmmumnmdmxvmt
is at firet sight devildering will yi:4 to o systematic offort ot simplifice-
tion and goneralisation, T™he methed availeblc for the chemienl-grocess type
indwtries cited sdove can be extended vith rvlative ense to other industries
mm«umw.-mumm.m.emm
fate, sugar and stareh, fermentation industries, leather, pulp and paper,
ceranios and glass, ummcm&m mmmm—,
the production of hsic chemioals may serve &s § arate i Sasinienl/eesnanic

Rttt
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A different prototype is required for industries involving mechanical rather

than chemical transformations. The memlworkim-emggeer;gg industries gerve og

a suitable prototype for meny such industries. Tn the technical/economic
description of the netalworking-engineering industries, four principal problems

arise. First, the diversity of importent distinct products is enormous, since

these products are distinguished not only by material composition but also by

geometrical shape. Secondly, while in the chemicel-industry prototype, production
i facilities are typically specific to individual products, in the metalworking-
engineering industries the typicel cese is just the oppoeite, namely general-
purpose production facilities, Third, while in the chemical-industry protocype
economies of scale can be related to just one key indicator, namely plant sise,
in the metalworking-engineering industries economies of scale appear in at
least two guises: plant size, and the length of the individual production
run. Finally, in the metaliorking-engineering industries there is an intere
penetration of the ordinary process of production with technological advance,

%
3
<

since products are individually designed.

In many industries or industrial sectors, the two prototypes are combined,
In basic metals, for example, there is & chemical metallurgy stage vhich is
dominated by the first prototype, folloved by & stage of rolling, extruding,
and otherwise forming basic shapes that is dominated by the metalvorking/
engineering industries prototype. In gimple consumer-oriented industries
(food, textiles, apparel, furniture) ve find varying combinations of processes
following the two prototypes, with some additional features that are unique

to given industries. In textiles, for example, the identification of the
sources of lebour productivity variation is the key to adequate technical/

economic description, In a number of Wm other

then the ones men*ioned, chemical processes dominate in all but the final stages.
An example is glass and ceramics, Finally, there are industries for vhich no

other feature is as characteristic as their use of sdvanced and fast—changing

technology (electronics, nucleonics, speciul metals).

In the present section the contents of technicel/econmmic data are dis-
cussed under two headings: (a) technical/economic description of & sector;
and (b) related estimating procedures.
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() Isshnical/esencomic desoription of & secigr. This involves three

tasks: (1) the definition of functional relstionships between inpute and
outputs; (i1) the handling of ancillary processes; and (111) speciel technioal
considerations,

(1)

to &mlop tmetieml rohtiomhipl bm zmu and outputs,
it is first necessary to develop & suitadle breakiown of the
sector, industry, or industrial brench by unit productive
activities. These are the muct slementary units of technolegy
that are being taken into consideretion for the puwrposes of
amlysis., In simple cases, the unit activity may coincide with
the industry or industrial brench; in more oamplex oaees, it may
be & subprocess, & process step, an operation, or any other
logioal unit. In eddition, the unit activity may be defined et
differeat levels of ageregation, Yor same purpenses, for enample,
entire petrolewm refineries may be represented bW single setivie
ties, vhile for other purpoess, they say be brelen dowm inte
s\bprocesses like distillation, crecking, profwst Nending, ete,
Initially & level of aggregation camsistent with &ats ewail-
ebility should be ained for. It can then de comsidered ot o
later stage vhether the levels of detail achioved in éifferent
- industries are consistent with each other frum the point of
viev of industrial development progremming.

Secondly, input and cutput date are to % given in
engineering wits (not value wnits), in eo fur as pessible. Mo
. 0EN0 entageries, data say not be resdily evailable in other
than value units: feor emample, in the chenioal indwiries, owsh
ftam as depreciation, minteranse, initrest predwtion cest,
o0, , are ganerully available only as fractice Yool on sther
essts., Sush valwe d4ate my be wel initielly vhere Gt in the
desired enginsering wnite cannot %¢ ddained W o ressentble
mpmiiture of offerts. T™he same stitwation night alse ariee with
produst sssortaents vhich are often expressed in the fom of
aggreomtes.
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(14)

Third, functional relationships are to be established
between productive activities, in accordance vith variations
in the following factors:
a., product quality,
b, the assortment of products produeed jointly,
c. +ypes (or composition) of rew materials or intermediate
products,
4. proportions of basic productive factors, primarily labowr
and capital, :
e, scale of production (time rate), .
£. for noncontinuous production: 1lot sise (seriality),
g, maturation pertod of investment,
Ancillary processes. In & mumber of industries, it may be cons
venient to restrict exact quantitative representation, st least
{n the initial stages, to the gore of each process, aM to give
scmewvhat less exact, possibly qualitative, consideration to the
sncillary processes required in production. The latter comprise
the generetion of utilities (steam, power), storege and inven
tory handling, transport within theplant, loading and unloading,
mintenance, repair, general services within the plant (such
as heating and lighting), laboratory services, external trans-
port needs, and related social-overhead-tvpe needs, In addition,
consideratior must be given to cost factors such as office,
general and administretive expences and sales expenditures, in
so fur as they can be readily assigned to individual produce
tive activities, A great many prectical problems alvays arise
in this area, therefore, no generalizations are offered at this
stage. The best approach differs from industry te induetey.

As an {llustretion, in cost estimation for chemical pro-
cesses the following ancillaries are given explicit considere~
tion: supervision,mintenance, payroll overhead, equipment and
operating supplies, indirect production cost, gene.el office
overhead, depreciation, taxes (local), insurence and interest.
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Each of these items 1is estimsted as a fraction based, directly
or indirectly, on operating labour and on plant irvestment,
These estimates are most readily available from United States
engineering publications. The estimating frections are given

in the literature only as percentage ranges, leaving the
selection of an appropriate figure to the judgment of the
individual estimator. Thus, in generalising this procedure to
conditions in the under-developed countries, it is necessary to
separete the technical estimating factors from the implied price
relationships vhich are valid only for the United States,

In other lndustriu, similar problems arise.

: echnical conside: ong. In each industry, there are
mm technical pcculuritiu vhich can at times upset even
the most carefully prepared estimates. For example, careful
generel calculations based on local iron ore deposits, showing
production relationships for pig iron, steel, etc., can be
thrown off completely if the ore contains small smounts of
certain coloured metals, such as nickel or chromium, Similarly,
same chemicel processes are very sensitive to water purity, A
technical expert can spot these trouble sources at a glance, but
it is often not easy to have him specify in advance vhat might
be important for technicel feasibility. Nevertheless, an effort
has to be made to cover thes: aspects, in order to make the
representation of technology suitable as & working tool for the
general industrial development amalyst and planner,

(®) DBalated setimeting procedizos. Under this heeding, & mmber of impor-

tant categories of inforsation are summrised vhich are closely related to the |
representation of technology or to the use that is to be made of the techniocal/
econcmic inforwation, Ideally, it might be attrective that technology be
represented 1in such & vay that the physical inputs and outputs of each activity, :
vhen sultiplied by their relevant local prices (market prices or opportunity
costs, projected to the year of the plan) should give individual revenue or

(s14)

cost contributions expressed in looal currency or in dollars, In prectice, .
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however, it is often hard to define the relevant local price, and the reasons
may be partly technical in nature, For exsmple in the appraisal of caustic
soda production by electrolysis the price of salt is vital; yet it is almost
never posesible in developing countries to start with the current market price,
as this is based on an entirely different kind of operation from the one
required to support & modern electrolysis plant. In other words, tc estimate
feasibility for sode, one has to look into salt production, Another example is
the transfer of textile labour input figures obtained from one country, to
conditions that are prevalent in another country: here the technologicel summaxy E

has to be complemented by an estimating procedure for productivity veriation.

It is not possible to give a comprehensive 1ist of problems to be handled
under this heading., The following items will serve as illustretions:

(1) Estimation of prices for {mportant rav materials and fvels, The
most important factors affecting the supply of .each -of thess has
to be given, together with the input coefficient that is & part

" of the tedhnological data, For example, the world price struc-
ture of fuels, the trend of fuel prices, and the effects which
ocean shipping costs have on thgee, are not & part of the tech=
nological description, but in industries vhich are heavy fuel
users, thcse factors play such a critical role in the entire
evaluation of the industry that at least & sketch of a suitadble
approach, together with an indication of where complete irforui-
tion can be obtained, is indispensable.

(11) Estimating procedures for labour productivity varistion, Same
general observations ae atcve, -

(111) Estimating procedures . or investment cost variaticp, This
includes at least a breakdown of purchased cost and erection
cost of equipment, and the cost of buildings, together vith infore
mation on estimating procedures for determining the freight
charges on items of imported equipment. It 1s also desiredble
to develop & detailed breakdown of equipment needs, in order to
separate domestically procurable items from imported items,
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3. Primary data sources st the Jevel of the technioal it

The primary sources of technical/economic description for an
industrisl sector sre found at the level of organization vhich in ordinary
statistical usage is designated as the technical unit, Since at this level by
definition there are no administrative records on which ordinary statistics
could be based and since such statistics in any case do not cover the most
essontial npect of technical/econcmic description, namely the identification
of functional alternatives, we have to recur to two other primary sources :

(a) engineering and managerial estimates, and (b) technical records.

(s) Engine ' ; g. The technical unit cen be
defined for these purposes at several levels of aggregation, correspond ing to
the level of detail at vhich individwal activities are to be represented. (See
Section 2,) There is & naturel himarchical structwre in productive activities
vhere technical units at a given level vork together and are served by commen
sncillary or overhead processes, For example, machires in & machine shop
permit parallel activities and can be individually dsscribed; they also need
common facilities including a structure, heating, lighting, etc., The common
facilities may be treated as separate activities in their own right, but et
times it is prefereble to allocate their input among the units served. The
machine shop itself may operste in parallel with casting, forging, assesbly,
etc, shops or divisions within a plant; all of these larger units then also
Grev on common ancillary or overhead facilities at a higher level, e.g., pover
or steam generating, fire protection, etc. At a still higher hierarchical level,
entire plants vorking in parallel in a given ares need common ancillary or
overhead type facilities such as docks, railrosds and roads, worker housing,
etc. In predomimantly private-enterprise and mixed econcmies, vhere these
overheads largely occur at an organisational level higher than the individwsl
enterprise, they are at times regarded as having an {ntrinsically distinet
mture from lover-level overheads and are designated as "social'overheads.
Trom & technical/economic point of viev, however, there axists no essential
distinction betwesn overhesds at different hiererchical levels and it is &
mtter of convenience in relation to a given amalytical or planning task, at
vhat level we break into this hisrarchy for the purpose of defining wnit
descriptive activities.




I R
L:‘,’Vr;o.«j//,,

Pays )

There are two ways of utilizing engineering and managerial estismtes for
the purposes of technicel/economic description. Firet, special inquiries can
be undertaken by means of cereful questionnsire surveys {n relation to existing
{ndustries. Second, for the purpose of defining sltermatives to existing
prectice, specinl prototype processes can be designed in sufficient engineering
detail to yleld the required data, but still at s broad enough level of gener-
ality %0 keep the expenditure of resources and effort within reasonal le
limits,

Questionmire inquiries at the technioal-unit level are scmetimes undertaken
to generete supplementary information within the framevork of the more tredi~
tiomal type of basic {ndustrisl-statistical effort, The main difference between
the eaghasis of such statistical surveys amd the inquiries needed for defining
the altermatives that charecterize the full potential pattern of preduction is
that in the latter types of inquiries mninm-umwbomm
RIS .S aral relationships LSS AR I FAARASS In other
woyds, the signifioant {nformation is not just that & given technioal unit wes
a0 many marhours of labour of & piven grede of skill, but rether how this
changes with the sise of the unit, how & substitutionm of lesser skills affects
the smount and quality of output, etc. Therefore the qu«timmm
be left to be filled out within the custamary edmini strative or technioal
routine of en enterprise, but have to de adminlstered by engineers or ecan=
omists with special treining and & significant degree of insight into the
key qustions of productive structurc. In effect the administretion of the
questionmaires partakes to some extent of the nature of {ndependent prototype
dasign, since ARy questic:.s ebout the functioml relationshipe detveen the
Aats go beyond the given practice an probe for varistions aroud the existing
technical design, For the same reason the most efficient vay of building uwp &
body of such inforwation comnsists of & therough {ntegration of the question~
maire approeach vith the prototype design approach. The sdministration of
questionraires anchors the collection of meaningful altematives to e
eapirical base of the existing productive structure, vhile prototype design
assures the consideration of redioally as vell as marginally different
slternatives.

LA O
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() Teschnioal recopds. An incressingly important nev class of primary date
on technieal units is furnished by technioal records, These can be in the form
of production paper, €.g., records accompanying each workpiece to & chain of work
stations in an efficiently run machine shop, or in the form of the peadings of
instruments, sensors, counters, etc,, stored in grephical, digital, or other
form. The amount of information contained in technioal records is expanding
at a repid rete vith the increasing retiomalisation and camputerisation of
industries, Since the borderline between sdministrative and technical records
is not sharply defined and since to an ever incressing extent sdministretive
records themselves are also collected, handled, and stored in computer-readable
fore, the entire treditional approach to industrial statistics is bound to be
profounily affected by these nev developments.

If the renge of operetions of the technical units under stuly is suffieiently
brad to provide ensmples of most of the altermative kinds of technical pessi-
bilities, the amalysis of technical records alone may yield an sdeguate set of
altermatives for defining the potential patterns of production. Oenerally, some
imtegration vith prototype design is, however, still 1ikely to be of imgortanse,

(¢) A ncte oo the systamails vee of teshnisel AATH ScuESES. It has been
pointed out eariier (see Sec, B=J=o-i) that the systematic cclleetion of
technical/econcmic altermatives within en enterprise or other organisational
wnit such & Coverrment apeaating agency is best viewed s & nev, EAJOr plamning
function that has to be integrated vith higher-level planning functions within
the seme entity, especially target setting and duigeting. In this light, the
collection of techrical/eccncmic data becames one component vithin & larger
information and decision system all of vhese functions have to be related
to sash other. This is cbviows since the availadle information infilusnces
eritically the fields vithin vhich & retioml amlysis of pianning altermatives
oan be undertaken, vhile the need for better plamming desisions tn eritienl
aress fosls Sack wWon the isproveasnt of the inforuation gathering and
proceseing function in relation to these oritical areas, These issus are
being incressingly recognised in all mjor organisstions in industrially atvanced
countries vhere systematic planning decisions have to de undertaken &5 & Con=
sumtmm.mnm-umdmmﬁﬂkﬁm
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having to do with large decisions systems and the nature of information
gathering, storege, retrieval, and processing are exercising an ever-
inereasing influence on the day~to-day operations of such or@niaﬁm.
The underlying theory is often referred to as economic cy‘bernotieo or
gonersl systems theory, vhile the pragmatic approaches built up around
elementary applications of these concepts, especially in the United States,
are referred to as Planning, Programming, and Budgeting,

In relation to particular developing countries, the problem of m
data for industrisl snalysis und planning cannot be left at the level of
traditional stetistics, but rether the need for the largest posaible
{ntegretion between the informationegathering, planning, and buigeting
funetions, both within Government organisations and enterprises, has to %

specifieally recognised,
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RIADRIDK
This section contains an annotated list of referenc. materils that are

frequently useful for purposes of prelimimary orientation and for the
£1l1ling in of gaps in the primary date for industrial arslysis and plamning
in a given country.

1. United Netions meteriels
The United Nations produces such & brosd range of documentation that

1t 1s often difficult to identify items of particular smportance to & given
study. Tns United Netions Dogvesnta Jndax doss not conmtain complete lists
of the doouments of the Regiomal Commiissions. However, all the Commissions
wmwm-mmuzmn«mmu“mu
anmal 1lists of their complete output. The listings of the Bocnomic Commis-
sion for Latin Americs are unfortumately inccmplete. One good way of
tracing items of importance to industrial studies is to reviev the doownents
11sts contained in the summary reports of regiomal symposis, conferences,
and meetings of the Camission. For smmple, a mmber of dooments coverisg
important aspects of the metalvorking imiustey that have besn issued only
ummm,mhmwmmm
mtumzammet ; raaafonnd

York, 1958. mam« of w Mummmm
at the Headquarters of these Comissions and also at the Megiomal Cosmisstons
Section of United Nations Neadquarters in Nev York. Wnile mailed reguests
for copies of out-of-print ephanera are usually ineffective, personal arTange-
mmmumummmmmdmmm
the depositories.

(2) Znduex

w 17»3.911-;19&. nqmgw
2a8ion and Profughixity, Bull. 3. Papers on chemieals,
petroleva refining, cement, food products, and netalworking.
Firet two papers published in Industkialisebion snd
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(11)

(114)

(sv)

(v)

Erodustivity, Bulletin 10; japer on cement included in
‘ement/NISrQiss on pAtuE ’ 19€3.
Metalworking papers unpub ished; unique copies in UNIDO
Documentation Unit, Vienma, This Working Orowp represented
the initial effort in regard to progreming data compilation,
MMWW. Sao Paulo,
M=15 March 1963. Report published, 1964 ; documents list in
Annex 11, hmmuﬁwhl@aﬂﬁcfmm—
tries: netalworking, chemical, pulp and paper, tentile,
food processing, cement, alusinium, steel,

PR Y 14 S 4 * 2"

(UNCSAT), Geneve, Pebeuary 1963. The nonstre docunentation
(some 2,000 items) includes many studies of taportance for
particular industries.
Santiago, 14-25 March 1966, Document list in Armex 1IX
of report. wawmummum,m
chemical, pulp and paper, and textile industries.

on Joduetrial Pevalosnenk. Athens,
29 November-20 December 1967, Comprehensive coverege of
methodology and studies on {individual industries, ary
articles covering progreming data for individusl industries
and prcblems of general induwstrial enalysis and plasming vill
also be found in the periodic Bulletins of the United Matiens
Industrial Development Organizstiom, intussrislisation. and

Eraduetivisy.

(v) Intividus). indusikies. Reference pertaining to intividual

industries are too numerous to be listed Mere, .
MﬂmWMimhtmwﬂMh
covering individual industries are! Intervegioral Symposium on

the Application of Modern Technicel Practices in the Irvon and Stesl

Industry to Developing Countries, Prague, 11-26 November 19633
Interregional Conference on the Development of Petrochenionl
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Infustries in Developing countrise, Teheren, 16-30 November, 196k;
ummmmmmumwwm
Industries in Develeping Countries, Mosoow, T Septamber-E0ctoder
1966,

The Unfted Nations has alsc started publishing three series

enieal indwiey in Latin Aseries), 1963.

- . intustetel  and A steddatisel maderials.
mgmmmmm
insluling commedtty statiotics have bem eited in Sestien D,
Intermational amiyess and copartocns Weed e thess statistienl
"Aerials are inciuded ameng Whe former set of referenses. Two
edifttonal veferences closedy relstel %0 Wiis wverk are the
folleving: ¥. 5. Ghemery, Dngtamme.of Intusiniel Semah, Anericen
Becamnie Roview, Septenber 1960 (the origimal paper mbodying the
Wemmmumm.
Gotatled tndwtrial data) and & revision of this work bYased on
panded statistion) materials puditshed Yy the United Nations
wier the tttle, ANy of Infusteial Gumah, 1963.
Dasientunde stetiation: ™e United Mattons Cumputation Ormtre
ia Nov Yort maintaine detatlet invermaticmally coupasuble foreign-
ﬁhmmgmuwmnmmm
Wilored w0 partioular purpeses can be predused st will; Whese
mmmamwmmomm
mmmmmuuw. A large

¥ we.), g
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series of printouts in standard format based on these files has
already been published, Unfortunately, industrial production .
statistics in similar computer-resdable, {nternationally comparedble, ‘
detailed format are not yet available. Foreign-trade statistics

and related data will also be found among the extensive materials
of the United Nations Conference on Trade and Development.

°  (e) Country studjes. The United Nations Economic Commission for latin
) America publishes the series, Analys ' as gf Joonamis
Dgvelopment, vhich includes several major studies. Of especial
importance for industrial development is No. VI. Tha Industrial
Development of Pery, 1959, which contains projections based "n en
inter-industry analysis and detailed industry-by-industey studiee
of dcmestic production and import substitution possibdilities. In
marny ways this volume canumuapcndtﬂofmm
ment studies based primarily on traditionsl (non-technical) souress.
The Intermational Bank for Reconstruction and Develomment also

has a series of country studies that contain much informstion,
primarily of a descriptive-statistical nature, on indiviéaml
industries,

nl FIoJleckilE

é
3
|
d

'echnical Assistia . These pertain largely teo individwal
industrial development projects {nvestigated by euperts of the
Pureau of Technical Assistance Operstions. Some of the reports
mwamaermeammeomminmmmef
{ndustrial development. An example of the latter is A Lroncend
Industrialization Prograpme for the SIANS O Sinsapers, vith
Annexes on shipbuilding, metalworking, electrical and chemioal
industries and industrial pavks, Many of these reporta are i
restricted and/or out of print. A complete set of reports is
maintained on deposit at United Nations Headgquarters.

2. Upnited States Goverzment and related zaterisds

The body of United States Government and related publications that are
in one way or another relevant to {ndustrial development is &8 volwdnuee se
the United Nations materisl. In some cases there is a doubt vhether o
particular set of references should or should not be included under this

(r)

nce Frepoiy
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heading: for smmple, the Harvard Econcmic Research Project is not a
Government agency, but its inter-industry research is closely related

to similar research perforned vithin United States Government agencies;
therefore it is bresketed with the latter. Similarly the Netiomal Planming
Asscsiation has recently iseued capital input coefficients that are closely
related to earlier vork by the Buresu of the Dudget. Here agatn the decision
has been to include this saterial under the present heading.

(o) Maiariads isaved Ju She United Stetes forelsn aid prosvesme. ™is
sontinuing programme has cperated under a series of desigmations snd
acrorgmet Point Four Programme, Nutual Security Administretion (MBA),
Internationa) Co-cperation Administration (ICA), Poreign Opssutions
AMaintetration (JOA), and Agenay for Imtermational Development (AID),
The min classes of docmemtation What are comnected with industerial
dovelopaent are the following:

(1) Intwstew. Most Saste) Intustew Paatiles. These Puet Shevte
are foousd ia losse-leaf furm Wy the Conmmientions Pesouwress

Sivisten of e Aponay for Intesantiemsl Developnawt. Db

Mot Sheet refers %o & fouwr-digit indwtrv wier the United

Swtes Sundard Industrial Classifteation (SIC) and besides

m;mm sovwre the following espedh !
« Smeunl_amlndion S RENARNEES. A descriptive dfs-
oussisn of prineipal reguirenents for swoessaful
aperetion.

5 bt aaeris: This covers: mles chanmsls and
asthode; geographical emtont of malet; competition;
and et ne Jod for plant as deserided in the Mest
Sheet,

¢ REdahions DaNARIRARAS . On the basis of stated
emmnl eapasity and swated operating duresteristies
(0.g., one=shift cparution) the follovisg cost figures
aFe provided for twypieal United States conditions:
== Capital requirenents. PFized: land, uildings,

ogipaent, furniture, and fixtures., Werking capital.

*:
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-= Materials and supplies, Direct materials;
supplies; note on availability of materials and
supplies.
«= Power, fuel, water.
«e Tyansportation. Own Mpm, external WW
facilities.
~= Manpower. Direct labour; indirect hbeur, note on
 training needs.
-« Total annual costs and sales revenus, Sumary of
cost data; revenue based on needed market,
6. Plant lavout and work fiow. Designates main items of
" nesded equipment by name and at times by capacity;
designates work flow by arrovs. )
This is generslly & highly valuable reference for
- presslesbion end grientation purposes. Its limitations
‘' age the following. First, it is not comprehensive in
. infusry coverage ribr consisten? o bomplete in input
elassification, 3 t}’c‘:“tﬁ t%-cmh
simplified industrial operations that do not repressnt
current best practice in the United States and may
tnvolve & built-in obsolescence. Third, 1t vorks with
costs rather than with physical input figures, Fourth
and most important, it does not provide a functional
relationship between available alternatives vith regard
to sise, rav umm- , mechanization, etc.
B¢udies of 1nalivid dustries. A large number of
ksﬁuatry studies, eoming e bread range of detailed m
classifications, are available. They are of varying depth
qmuw. The rollowing are the main series:

Pnpcﬂd by the Bureau of Labor Statistics of the United

States Department of Labor for the Foreign Operations
Administration, Industrial and Technical Assistance
Division, 1951-54. Typical industries covered: Mens'
dress shirts, wood furniture, brick and tile, These
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are extensive reports on case studies of United States
firms engaged in typiocal operations of esch particular
industry. Equipment and opereting practices are de-
scribed in sufficient detail to enabdle users to Jjudge
the short-comings of their own operations in regard
to productivity. The reports are aimed primarily at
Bwepsap firms,
mmmom«arwm, Inter-
national Co-operetion Administretion, 1953-56. These
reports survey the markets and potentialities of
handicraft and manual industries in & mmber of
countries including India, Indonesia, Greece, and

Am m, Oﬂ‘i« a:wm Iu!u-
national Co-operation Afministration, 1956-%8. These
reports give detailed {llustreted deseriptions of
operating equipment and prectices and representative
mtnmrwamer-muamm
seglu. The averege report has a length of 30-40
pages. Typical industries covered are: block ice
making, rice bran oil, small leather tamnery. This
seriec is largely subject to the same reservations as
mentioned in connexion with item o,
Plaut Requirements Seriss, mmi, 1959. Game issuing
office, formt, length, coverege, and .(largely) contents
ﬁus‘abnn

1956-57. cmmmmammzugmg

above, Same comments.

of Induatrw. R«ma Iﬁtmzml Co-operation
Administretion, from 1958. Same comments as item g,
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(v)

(111) Project Data File. The Office of Industrial Resources of
the Agency for International Development, in co=operetion
with the United States Department of Commerce, maintains &
get of Project Data File Carde that are available in the
Departnent of Commerce field offices in the United States.
Backing cach card is a large report with a complete
description of the »roject, maintainei on deposit in the

_ Washington office of AID. The purpoase of the Project Data

File Cards is to provide summary information om eaadh project,

as an aid for the operations of United States private

businesses abroad.
WW These msterials are often uwsed for
orientation and preselection purposes in developing countries. The
data contained in the Census can be used to define approximate
ninimum ranges for plant sise in specific industries on the tasis of
the mmber of esployees, to quantify approximste capital/output
and oapital/labour retios in detailed {industrial classes; t0 reak
industries by intensity of rev material, fuel, labour, capital, and
other expeniitures; and for a great many other amalytioal purposes
where some aspects of the experience of & highly industrislised
countyy are held to be relevant or tramsfersble to a developing
country., The mterials of the United States Census are superior
{n this respect to the comparalle materials of other industrialised
countries, since the industrial census series in the United States
g0 back unbroken to the mmnmtmmcum“mma
regular censuses of most other industrialized countries bty many
decades. The developmental trends expsrienced by the United States
{n an earlier stage of its development are to some extent relevant

40 countries that are to-day in compareble stages of their growth

ard by the same token, thcpmontnmmlmtmmlm
of living of the United States are often set up as targets of develep~ F
ment by some of the developing countries. The regular publication
schedule and easy accessibility of United States Census matarials
adds a further incentive to their wvidespread use as standards of
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reference for inductrial development. Much of the rav material of
the Census is nov on machine-readable magnetic tapes that, by arrange-
sent vith the Bureau of the Census, oan be subjected to a wide
variety of individualised manipulations Wy means of suitable com-
Puter prograames. As mentioned in Seetion E-f-a~1i, such progresmes
my utilise confidential primary information provided that the fimal
output does not disclose such inforwstion.
Intex=100atry_B3SEiala. The major effort in this field, price to
the publicetion of the 1958 Sty of Ifetindustax Salen and
Dimshasss Y the Office of Dusiness Bconcmice, Untited Stutes Depart-
sent of Comerce vas the Inperindustiy Delstions Gty Sex JGhT.
™is study involved the comstrustion of s M30WA90 working tebdle
aggregated to & fiml 0000 matrix. There 1s an entensive body of
Gosumentation backing W the stuly, parts of iidh have been pub-
lished in scattered form, while other parts are awiloble only es
mmm.ﬁ’uwmmm
ot Barvard Univavsity is a depositery for these os well as & great
aristy of octhar' {nter~ vbustsy mterials.

Sanitel sasffisisnts. The vork on the ccmpilatien of eapital co-
offictionts vas started in commexion with the 1907 imterinduetyy
relations stuly, dut has in the neantine sequired an independent
monentum of its owmn. The origimal dooument W R. N. Orosse, Saaital
Mesnizsnente for the Mmession of Infusicial OMAilx, wes based on
Govervment records of investments during Vordd War II and the
Kerean "emsrgency perdiod”. This volwme, enbolying éstailed Wreak-
downs both bty indwstsy of origin and iadustey of destimatien, was
fivet tsoued Wy the Dureau of Whe Dulget in 19353 and was reprinted

Whm,m&om bl fogragtier and chher
references cited in Sections Del-d ard + The emtire 19T
mmmm(mmxmuaw
mh-nomitaw.n.h




15/w0.2y/;

Pvu 102

(e)

(2)

in 196k by the Research Amalysis Corporation of kelean, Virginia,
The m. erial in this compilation is by nov seriously out of date,
and contains signifieant inconsistencies, errors, and omissions.

It has been superseded by a new compilation prepared bty the

Natiomal Planning Asaociation (NPA), a private research institutiom,
This volure, entitled Capsgily ixpansion Ilavaing Msiors - anulee-
Ak Induatries (by R, M. Vaddell, b. M. Ri*g, N, J, Dew, and N, K,
Wood, 1960), givec mtios . fixed capital to wwnual output capaeity
and detailed capital gogt breakdowns (in terms of 1963 United States
prices) ty 209 individual input ftcus and T roups of modules,
sovering equipment, buildings, suxiliary facilities and construction
labowr, for 252 industry aroups.

Lsparteant of lepor. Buresu of_labor Statistics. This Bureau
compiles 2 great many primary statisties in the field of labour

and {s aleo invelved in mwmsemm
Among recent publications is JnRir Pro 5-1965 (1967)
vhich contains time .eries for mmmwmms
SIC class, for © variadbles concerning employment, wages, valuwe adbed,
walue of sales, capital oxpenditures, end 8 amilytiesl retics formed
fron the forwer wriables.

™is is 2 rearimbly comprehensive translation servioe for mterials
covering primarily sciemtific, technical, and economic referemces
published in countries vith centiully planned economies, and as
such & great boon to persons w.c 3re not able to resd these
materials in the ortiginal lancuages. The sourees include technioal
beoks, journals, trade pap e and nevepapers . The translations

are awmiladble from the United States Departasnt of Conmeres and

are listed in the United States Coverrment Oatalog of Publieatioms.
They sre also awilable on sicro-cards in a nusder of depesitory
1tsaries around the United States, for example in the New York
Public Lidrary (United States Covervment doowments collection in
the Boonemtes Diviston).




mmmmummonm.mmosuumm
thu. inter-agency researen programmes, an! State
mmxetmﬂomtnmtmﬁﬁmmmer
interest. Mﬂutuamtnmemmm
muamomucm.ummtmermm
turel changes. mmnmm@rm,m
,mMMmmmmwwmu
losal Ooverrments. Hutnthmtmm-amhh
mm,mmmmwms.cmuhuum
Mofmmtafmﬁmmmmﬁntmmhm
Wupun.maruwmmuwmmmm.
mmnmmm»mmm-mw
ﬁ-mxmm.
3 , |
uwummss--u.mhwmm
mmmxmasmhmuw
mmmum&aum , ; :
“MM"Wﬂmm. Rrbensive Inglish
mumsmwmm(mmmm
m.ma-a-r);mo,smmmwmn
mmmumnum«mam
D.C.
-amu&mmmmmm
ﬁmmmwhmm. These norws, Soth ot
hmm“ammmm.wmmu
MMM@M&%MM#
mmnmmmamw. )
Only o small part of plamntng norms s ever pubiisnet. 3 meve st be

) I, Mndy and T. RMgler,
’ﬁﬂim,wt
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rectrictions on the publication of such norms that have their origin either in
security consideretions or in a parellel to commercial secrecy that is due
to international competition, but these are nprobably minor obstacles compared
with the main impediment, namely the sheer bulk and constant change charec-

terising this universe of information. In one of the Bastern European countries

o centralised depository of norms reportedly ccneists of shelves extending
over all the wallaof a large roon. "ne taks of distributing and keeping up
to date an informationa) universe of his size would certainly require modern
{infoswation processing techniques consisting at the very least of micro-card

storage, and preferably of oomputer-resdable data files stored on magnetic tape

.  Othsr putdished sovkses

The three informational universes discussed in the preceding sections are
{llustrative of the variety of awilable reference sources. Information from
Goverment sources other than the United States and countries with centrally
planned economies have not been mentioned, nor has the extensive body of
reference material been detailed that is available from the Organimation
for Beonomic Co=operation and Development (CBCD), the Buropean Coal and
Steel Community, EURATOH, the Pood and Agricultural Ovganisstion (PO) ant
¢ mumber of other intermational organizations. The documents lists of these
Govervments and Organisations should be consulted for guidance,

Thets is also ample material in scattered private publications that
cannot be reviewed here in detail, A mumber of sources on industrial
econonics and industrial vl - -ing, some of vhich inciude detailed deseriptiom
for several industries, arc _.sted in '"Preliminary Bibliosrephy for Industeial
Development Prograsming”, published in United Natioms, T:dusifialisation and
ProductAxAty, Bulletin S. The Interv-iame) PARMASINAN 01 Fopaning .
published anmually by the United tations Educstioral, Cultwrel, and Seiemtific
Ovganisation (UNEZC0) provides world-wvide coveresge of the reriodfoal lite-
reture. The Indax of Feopemi Jsurrals (Irvin, Homewood, 111.) ant the
Jossmal of Keonsmis ARSSRSs of the Ameriocan Rconomic Ascociation likevise
cover a vide range of econamic references. i list of doctoral dissertations
in economios, among whidh there are ocomsiomal excellemt smuy studies, is
published annually in the Gevntember issue of the ABSTAGN\JQODSRLS ,
Further references to industry studies will be found in E.E. m, andback

S
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