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FOREWORD

This report has been prepared as part of o series of rescarch projects dealing
with techniques of industrial programming under the United Nations work pro-
gramme on industrialization, approved by the Committee for Industrial Develop-
ment at its first session (E 3476/Rev.1) and the Economic and Social Council in
resolution 817 (XXXN. This report has been prepared by the Rescarch and 1 valua-
tion Division of the Centre for Industrial Deseclopment, Department of Feonomic
and Social Affairs, and the basic part of the analysis involved has been carried
out in collaboration with the Rescarch Centre in Economic Growth of Stantord
University,
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NOTES AND ABBREVIATIONS

Among the symbols and terms used in the tables throughout the report, the
following should be noted in particular:

l. A full stop(.)is used to indicate a decimal point and a comma (,) to distin-
guish thousands and millions;

2. The term “billion" signifies a thousand million;

3. The term “log” designates common (or Briggs’) logarithms in the tables
presented in the text; it designates natural (or Naperian) logarithms in the tables
presented in appendix 1, as so indicated occasionally;

4. The sign $ (or dollars) refers to the United States dollars of the year 1953,
unless otherwise stated;

5. Annual rates of growth or change refer to annual compound rates,
unless otherwise stated;

6. All other symbols and terms are occasionally explained cither in the
text related to, or in the footnotes attached to, any particular tables where they
are used.

Certain abbreviations have been used: GNP for gross national product; GDP for
gross domestic product; ISIC for International Standard Industrial Classification
of all Economic Activities; ECLA for Economic Commission for Latin America:
OEEC for Organization for European Economic Co-operation; UK for the United
Kingdom of Great Britain and Northern Ireland; USA for the United States of
America; UAR for the United Arab Republic; USSR for the Union of Soviet
Socialist Republics; ‘‘Rhodesia and Nyasaland” stands for the Federation of Rho-
desia and Nyasaland.

The designations employed and the presentation of the material in this publi-
cation do not imply the expression of any opinion whatsoever on the part of the
Secretariat of the United Nations concerning the legal status of any country or
territory or its authorities, or concerning the delimitation of its frontiers.
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INTRODUCTION

Rapid industrial growth constitutes in the majority
of cases the most potent dynamic factor in the process
of accelerated economic growth. Industry is in itself a
highly dynamic activity; the incomes per person enpaged
are normally substantially higher in industry than in
agriculture; also industry tends to exercise a dynamic
impact on the other sectors of the economy, including
agriculture, and upon the entire social and institutional
climate, through its demand for skills and changes in
the pattern of consumption and general patterns of
living. It is for these reasons that Governments of devel-
oping countries generally consider industrialization
as synonymous with economic progress, and give
the highest priority to industrialization in their strive
for accelzrated economic development.

A relationship similar to that which exists between
the general level of development of a country and the
development of industry can be observed within the
industrial scctor itself, as regards the sequence of the
emergence of certain industrial branches and their
relative sizé. The conventional picture of the sequence
of industrialization in under-developed countries in its
carlier stages is as follows. The economic and institu-
tional background is, in gencral, characterized by scarcity
of capital, of managerial talent and tcchnical skills,
poor infrastructure, lack of external economies and,
because of the low level of per capita income and inade-
quate transportation facilities, limited markets for
industrial goods. These conditions tend to favour, as
can be expected, the types of industry that arc, as a
rule, technologically relatively simple to operate, require
less capital per unit of output, produce consumer goods
in the category of the primary necessities, and can
produce these economically at lower levels of ocutput.
Examples can be found in the food processing ard textile
industries. Gradually, as more favourable conditions set
in, the structure tends to become more diversified thr »ugh
the development of other branches, from light chemi-
cals, leather, pulp and paper, etc., up to steel production,
heavy chemicals and other intermediaries, machine
building, etc.

The objective of the present study is to investigate
to what extent the development referred to in tiie preced-
ing paragranhs conforms to some pattern, in the sense
that the level and composition of manufacturing industry
in a given country could be related in some quantitative
way to a certain number of general economic charac-
teristics of that country. If this proved to be the case,
the relationships obtained would providc a highly
useful analytical tool, and would make it possible to
dctermine a set of benchmarks regarding the level and
composition of manufacturing industry in relation to
the general level of economic development of the country
in question. In ihose cases where actual production,

either in 1ol manufactring or in speciic branchies,
falls severely short of such benchmarks, this woukt then
be indicatine of existing possibilities tor the develop-
ment of the relevant sectors, which would deserve furthe
exploration. The relationships would also provide
first approximation of the general structural tendencies
under a process of “autonomous” indistrial growth

that is, a process of growth that might be expected
under conditions of “spontancous’” dustrializanion
associated with u given rate of grow th of general cconomi
indicators tak-n as independent variables. It goes without
saying that such a growth pattern need not be considered
as having normative value; it corresponds 10 the statistical
universe from which it is derived and is thus conditioned
by the economic and institutional characteristics of the
countries included in that universe. It is clear, for instance,
that the existence of a strong element of gosernment
intervention in the process of industrialization of a given
country will, as could be expected, profoundly affect ns
pattern. The point is discussed in some detail later on.

The scope and signifcance of applications of the results
of this study will be discussed in the section Use of
Results. It will be noted, however. at this stage. that the
objective of the study is to provide a complement rather
than a substitute for detailed analytical conntry studies
which would determinre the level and structure of indus.
trialization of individual countries in the light of their
particular needs, resources and policies. The relationships
derived in this study arc based on a simplificd model
which comprises a limited number of the most importamt
explanatory variables. It may be expected that in each
particular case other vanables would come into play,
which may substantially influence the individual patiern,
Moreover, some of the factors which allect the rate and
structure of industrial development, such as active govern-
ment intervention, are not amenable to an:iviical treat-
ment within the framework of the present model aliough,
as will be scen later in part 11 ol this study. an attempt
has been madc to explore the impact of such variables.

In (he following, manulacturing industry is taken 1o
include all transforming industiics and to exclude mnung
und power gencration. Total manufaciuring is subdivided
into thirtecn industrial seciors.! ‘The objective of tns
analysis is to express the quanttative relatons referred
to above in the form of a set of equations 1 winch the
levels of total manufacturing output and of outputs
cach of the thirtcen sectors  both expreased e value

added ¢ are “explained”™? in terms ol g flew electdd
macro-economic variables,

ibsed on the IS1C 2-digat chieabicaton, st oo Connbue
oF L ootors,

S Gross vadue at narhet prces ob output s cost ol ol

and power used
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e bas ctoolemployed mthe study s muliiple regres-
stonaalys Do tvpes of regeression analysis are used :
cross-sechion icgresstons relating the value added data
or total maustry and cach one of the thirteen sectors)
of the simple countries 1 a ginen year to the corre-
spoendime values of the explanatory variables in the same
vear: ocond, a time-series amns sis concerning sinalar
relat o o sl cauntries over e,

The general analyncal method ased i the present study
is bised npan a study published by Chienery in 1960, The

be undersiood as meaning thatihe cquanions imply a one-way causai
rekinonship mihe sense thia the congepis for which the explanatory
varable standare the “carses T than de:ermime " the production levels,
¢ ol s B Chenery, “Patic:as of Industcial Growth™, American
Loonona. Bow, Sepiember 1960000 1L No. 4, pp. 624-654,

4

present study has introduced a certain number of elabo-
rations and refinements in the method ; it has also made
use of amplified busic data, especially as regards mann-
facturing ontpnt.”

The main et of the preseni sindy contains a general
presentation of the methods used and a discussion
ol the resulis obtained. The technical details of the
statistical analysis arc given nappendix L and a
description of the basic datia used in the regressions in
appendix Il

» Manufacturing owput data were ¢ompiled for over fifty coun-
trics on an internationally comparable basis by 1he Uniled Nations
Siatistical Office and published in Patrerns of Industrial Growth,
1938-1958, Sules No. @ 59.XVIL6.




I. METHOD AND MODEL

In this part arc discussed the principles underlying the
methods of analysis applicd. the choice of the independemt
variables used in the relations, and the form of the equa-
tions in which these relations are expressed.

A. Regression analysis

Two approaches can be used in the analysis. In the
first approach, the cross-section analysis given a sample
consisting of data for a certain number of countries, the
variation in industrial output is studied as a function of
the corresponding independent variable. regardless of
the country from which these data originate. In the other
approach, the time-serics analysis. the variation in
industrial output arc examined for each country and'or
for a group of countries as a function of the variations
over time of the corresponding independent variables:
to reach reliable conclusions in the latter approach, it is
necessary that the analysis becarried out for a number of
countries and over a sufficiently long period of time, so
that the results can be standaridized with an acceptable
degree of generality.

The present study relies mainly on cross-section ana-
lysis. A preliminary regression analysis which was
carried out for the purpose of selection of the explanatory
variables to be included in the equations was based on
the 1953 data for 53 countries, and the final analysis
which resulted in what are later refered to as the “‘stan-
dard” equations, were based on the same data plus those
for 42 countries in 1958. Time-series data on manufac-
turing output and other relevant magnitudes are available
on a comparable basis for a limited number of countries,
and even for these countries Wagld War 11 has produced
a major break in all significant economic relations, so that
only a very short period following the post-war recovery
can be taken into consideration. The principal purpose of
applying time-series analysis was to check the usefulness
of the cross-section relations for projections. A general
discussion of the model is presented in the light of the
results obtained in the two approaches in part 1V: “Over-
time variation of industrial output”. The problem of
the applicability of the results for projections is discussed
in pert V: “Use of results’,

B. Variables

I. OurpuT

Industrial output was measured by value added; it was
considered that the latter constituted the most appro-
priate measure of the relative importance of an industry
both as compared with other industries and in the context
of the national economy as a whole. It is also a measure
of output for which there is the greatest degree of inter-
national comparability since the publication of the recent
United Nations study, Patterns of Industrial Growth 1938-

1958, referred to carlier. which provided most ot the
basic data for the present analysis,

3P APEANATORY v ARIABLLS

A prior consideraiion

The level and composition of mdistoal production
a given country is mfluenced by factors on bothe the
demand and the supply wide.

In a simplificd cconomic sstem, the factors on the
demand side will predominate heavilv, Assume an evo-
nomy in which there s no forcien trade, a0 constant
technology. and a constant population. 1he level and
composition of consumer denrand will depend mannty on
the level of income. Under the assumed absence of toreipn
trade this will determine the production fevels of the
individual consumer goods industries and with a given
technology, determine in turn the production levels of
the intermediate industrics. 1t wilt thus be possible to
derive an equation for the output of cach industry as
function of the income level alone. with tixed pagiameters
representing demand clasticities and technelogieal rela-
tions,

It should be noted. however, that cven under such
simplifying assumptions the production functions for
given industries would not necessarily be wdentical among
different countries having the same income level. This s
due to the fact that, although there is evidence of con-
siderable uniformity in consumer preferences lor a large
group of commaditics, there are significant differences in
consumer patterns among countrics having the same
income level, not only because of climatic and national
factors, but also due to differcnces in government policies
which may allot varying proportions of total output to
investment and to consumption; morcover, technologies,
although assumed to be constant within cach country,
may differ among countries, and so do the endowments
with natural resources.

In an economy open to international trade the situation
becomes more complex. A given demand pattern can
now be partly satisfied by imports of some products that
are paid for by exports of other products. Factors on
the supply side will now play an important role imvolving
the principle of comparative advantage. A further compli-
cation will arise through the introduction into the svstem
of the possibility of choice betwuen alternative production
techniques. In addition to the mcome level, the tollowing
factors may be relevant 1o the levels of ndustrial ouput,
both over-all and by sector:

(@) The size of the domestic market;

(h) The availability of specitic natural resources;

(¢) The availability of techmcal shills and entrepre-
neurial talent;



(/) the refative cost of capital and labour;
(e) Government poliey toward trade and industry,

Candidate variables

A tentative set of quantitatisely measurable “candidate
variables™ have been first selected that are assumed to
represent the factors which appear (o be relevant on
a priori grounds. The tollowing variables have been
included 1n the sct. subject to further investigation.

(1) Per capita income (y). As stated above, the level of
income seems to be the most decisive fuctor for the level
and composition of industrial output under a simplified
assumption of an economy with no international trade
and no chuice of technology. Even when these simplifying
conditions are dropped, the level of income still plays a
sufficiently dominant role to overshadow many other
elements responsible for the variation to be explained.

As is well known, at higher income levels the proportion
of personal income spent on food declines, and that
spent on consumer durables and other commodities of
higher income elasticity increases; this will tend to have
a corresponding effect on the pattern of production. The
distribution of total demand among investment, govern-
ment consumption and private consumption, also tends
to vary with the level of per capita income. On the supply
side, the level of per capita income will tend to be cor-
related with the relative costs of labour and capital and,
to a vertain extent, also with the availability of skills and
technical knowledge; it will thus be indicative of the
probable extension of industrial production into more
capital intensive and technologically more complex
tields,

(1) Population (P). Population might be considered,
as a first approximation, to have a proportional eflect
on the level of industrial production, since the demand for
industrial products will, ceteris paribus, be proportional
lo population. and so will be the supply of industrial
labour force. However, the proportionality may not
strictly hold for all industrial branches, because certain
mdustrics cannot be operated cconomically below a
certain minimum scale.® Of course, the size of market is
not independent of per capita income level within a
country considered; neither is it independent of the
possibilities of international trade.

¢ The mo evplanaiory variables considered thus far, » and P,
determine (ogerher nalional income. The latter variable, however,
vannot be laken 1o replace the former two. This may be illustrated
by 1he following example. Two countries are compared, of which
the tirst onc has a population of 10 million and a per capila income
kevel of $1,000, and the second a population of 100 million and a
per capua inconwe level of 8100, For both countries the nalional
weome v 1D ballion. Suppose that the demand function for com-
madny ¢ in country j takes the form:

D, CY%P,
n which 1D, is the demand. C; a consiant ; and a, the income elasti-
cuy ol demand for commadity i, the population elasticity of demand
inassmed 10 equal one, 1f g, s, say, 1.5, then
D, G, Loty (1, o5
v, o (00tE (1000 10 e
i other words, the high-income country in the example will have
ademand for commodity @ more than three times as large as thai
of the fowacome country, even theugh rheir total income is the
AR EARTON

Gy Rate of economic development. In addition to the
level of cconomic development- as expressed by per
capita income—the rate of development may have an
indepecndent impact on the level -and cspecially the

composition --of industrial demand. especially  the
demand for producer goods. The rate of increase in per
capita income (r) and the percentage share of gross
domestic capital formation in gross domestic product
(17Y) have thus been tentatively introduced as candidate
variables subject to further testing.

(iv) Government policy. Aside from direct investment,
governments can exercise considerable influence on the
level and composition of industrial production through
such means as protective measures, tax policies, subsidies,
and other direct or indirect incentives or disincentives.
Most of these factors cannot be expressed quantitatively
in the form of variables. On the other hand, the level of
government expenditure—or consumption—may have
a significant effect on the composition of total demand.
The percentage share of government expenditure on
current account in gross domestic product (G/Y) has
been tentatively included in the set of candidate variables.

(v) MNatural resources. Natural resource endowments
are likely to be important determinants of output in some
industries—such as iron and steels, basic chemicals and
foodstuffs. They are less important when the raw mate-
rials are fairly ubiquitous—such as raw materials for
brick and cement or synthetic chemical industries; or
in industries where there is little weight loss in processing
(e.g., textiles).” Natural resources also play a minor role
in industries based on substantial value added by skilled
labour, unless the latter is considered as a natural resource.
It is difficult to measure the resource endowment in
gencral in terms of any single variable. As a possible
candidate, the percentage sharc of primary exports in
total (X,/X) has been included in the tentative set.

(vi) Trading position. The relative importance of
foreign trade in a country’s economy, as expressed in the
ratio of imports plus exports to gross domestic product
(X + M)/Y, has also been investigated. although on an
a priori consideration it would seem that this impact
would vary with the circumstances associated with the
relative level of foreign trade. Thus, a high level of foreign
trade may indicate that the marginal cost of securing
foreign exchange is relatively low; this would be the case,
for instance, when acountry is endowed with rich resources
of valuable minerals that can bc mined at relatively low
cost. It may then be advantageous for the country to
import a substantial part of the requirements of industrial
products, rather than to produce these locally. On the
other hand, the reverse may be true in countries where a
high level of foreign trade is related to a scarcity of
resources. In such cases, since foreign exchange could not
be obtained from exports of primary commodities to pay
for imports of manufactured goods, these countries have
developed strong industrial sectors based on exports of
goods incorporating a high proportion of domestic value

' This would also seem lo apply to petroleum refining, but hgre
the competition for domestic refining by the crude oil producing
companies may play a role.



added: these exports pay for imports of raw materils.
including those consumed in their export industries.®

(vi) Technological factors. The economies of large-
scale production and the extent 1o which capital can e
economica ly substituted for labour (or vice versa) affedt
the choice between imports and domestic production. tn
smaller and less developed countries, where the domestic
market. especially of producer goods. is small w relation
to the economic size of plant, the ensuing lack of econo-
mies of scale will check the development of the corre-
sponding industries. Such countries may often have, on
the other hand. a cost advantage in producing such
commodities as textiles, processed foods. simple metal
manufactures and similar products, because of their
relatively simple technology, limited scale requircments
and large input of labour available at low cost. By the
same token. economies of scale and high capital require-
ments tend to favour high-income countries in the pro-
duction of commodities such as steel and basic chemicals.

Some of the variables previously introduced may bear
on these aspects, in particular per capita income (y) and
population (P). An additional variable has been tenta-
tively introduced to indicate the degree of mechanization,
namely. the horsepower capacity of installed power per
worker in manufacturing industry (K L).

(viii) Other factors. Other factors, such as availability
of technical and entreprencurial skills aid the relative
costs of labour and capital are, in general, highly corre-
lated with the level of per capita income. For this reason,
no specific candidate variables have been introduced to
account for these factors.

The variables selected: per capita income and population

The selection of the most appropriate combination of
cxplanatory variables among the above cight candidates
was carried out applying the usual criteria of multiple
regression analysis; the optimum combination of variables
is chosen in such a way as to comprise the minimum
number necessary for an adequate “‘explanation” of the
dependent variables."

Following a statistical test along these lines, only
two candidates, per capita income (y) and population (P),
were retained. All other variables proved to be significant
in the explanation of only a few of the thirtcen industrial

* This i« particularly the case of Japan, but applies also to such
iraditional exporters of manufactured goods as the United Kingdom,
Beigium, etc.

% Concretely, this implics thal a variable is retained in the final
combination only when:

(@) lts inclusion contributes materially to the “fit”, while at the
same time its regression cocfficient is significantly different from
zero; and

(5) The sign and size of its coefficient in the regression equations
is consistent with its cconomic interpretation. (Thus, for example,
the coefficient of 1Y in the regression equation for a capital-goods
producing industry should be positive on a priori grounds. Il this
coefficient turns cut 1o be negative, further investigation would
have to be carried out in order to determine whether 1Y would
have to be replaced by another variable relared to the rate of develop-
ment or be discarded).

sectors ) The stanstical test and the considerations
teadimg to the fimal choee are piven i appendex LA

I'he relative foved ot pndustriadication

A set of prehminany cquations which was derved ising
the two sefected exphimatons varbles did not prose
to be siliciently satinlicton Tor practical use. An exann-
nation of the residuals ' rom these prebmunniny eguattons,
computed for the sample conntries, showed noticeable
degree of positive correlation among the datferent sectors
within each country; in other words. when actnal 1otal
industrial output m a given comtry s, for whateser
reason. higher or lower than wonld correspond to the
country's position as regards per capita income and popu-
lation, the output levels in most of the industnial sectors
will also tend 10 show residuals of the same sign, though
1o varying degrees. Moreover, when the countries in the
sample were split into low-income and  high-income
groups. the regression coefficients obtained separately for
the two groups showed substantial differences.

For this reason. an additional explanatory variable, 1.
“the relative degree of industrialization’. was introduced.
The quantitative expression of this variable was assumed
to be represented by the actual position of a country’s
total manufacturing output in relation to the value of the
latter as derived from the preliminary regression equa-
tions using per capita income (y) and population (P)
alone: in other words. the value of D was obtained for
cach country as the residual Irom that regression equa-
tion.'*

Obviously. the new variable. D.can be introduced only
in the equations for the thirteen industrial sectors and
not in the equation for total manulacturing. As will be
discussed later, the values of D proved to be relatively
stable for cach country over time, at least n the short
run. Its introduction i the sector equittions resnlted
a substantially better “1it”" of the equations.™

It is interesting to note that the introduction of 1 as
third independent variable lelt unchanged the values of
the regression coeflicients on the other two explanatory
variables and also of the constant terms in the equation:**
it can thus be regarded as provading Tor a correction term
that serves to distribute the over-all residual of rotal
manufacturing output over the thirteen composite
sectors.

19 In the present study, which purports to be an analysis of the
pattern of industrialization general, the mmodel has been designed
in such a way that one and the same form ol cquation s apphied for
all sectors.

11 The term “residuals’ is used in the sense customary in this type
of analysis - 1.¢.,indicating the difference between the observed values
of industrial output and the “predited’” values, that 15, those
calculated from the regression equations on the basiy ol observed
values of the independent vanabics.

12 Total manufactuning teelf cannot be chosen as a third explana-
1ory vaniable, because of its high correlaion with the other explana-
tory variables.

13 See appendix 1.OS),

1 On condimon that the regressions for different sectors are
carticd out with the same sample countrics see aboappendi 1O 03)



C. The final form of regression equations

A preliminary investigation suggests that the linear
equations in the logarithmic value of the variables pro-
vides for a better lit than any other more complicated
form,

The final regression equations are as follows:
Jor total manufucturing:
log Vo — 2

and for the individual sectors:

Gology - log P (n

logV, = (n

t

S dog v - o logP o 8 log D
(/ 1.2..13)

in which:

V is valuc added, in millions of 1953 US dollars;

y is per capita income in 1953 US dollars;

P is size of population in millions;

D is the ratio between the actual and the calculated value
of Vg, 16

'*> The objective of the equations is to “‘explain” the valuc added
of total manufacturing and of 1he individual sectors in a given
country in terms of the obscrved valucs of the explanatory variables
in the same country. For such relations to be valid it is not necessary
to assume that there cxists a one-way causal relationship between
the variables, in the sense that the factors for which the explanatory
variables stand “dctermine” manufacturing output. The causal
relationship may to some extent run the other way round: for
instance, the level of manufacturing output will substantially
contribute to determining the level of per capita income. The equa-
tions considered should thus be considered as being the cxpressions
of the interdependence between the * to-be-explained ” and the
“explanatory” variables.

a’s are constants and 4's, "s and 3's the partial elasticity
coefficients on the respective explanatory variables.?

The above set of equations is estimated on the basis of
cross-section data alone. As will be seen in appendix LE,
the application of the same form of equations to time-series
data could not be expected to yield meaningful results.

It should be observed that the linear form of the loga-
rithmic equations precludes consistent compliance with
the additivity condition; that is, the condition that the
sum of the predicted values for the thirteen sectors in a
given country should equal the value added of total
manufacturing in the same country. This, however, does
not materially affect the practical usefulness of the equa-
tions, as is discussed in detail in the chapter “Use of
Results*’.

'* The value of D for country j is obtained with the formula:

.
log D, log Vy, — log V,,

¢ . .
log Vo, - (2 1+ g log ¥, <y log P,)
L J L J L]

in which 2y, %9 and ~, are the least-squares estimates of the para.
meters in equation (1),

" A partial elasticity coefficicnt indicates the quotient of the
rate of change in valuc added and the rate of change of the given
explanatory variable, the other explanatory variables remaining
constant. Thus, B, is equal to the per cent increase (or decrease) in
value added of the i-th sector corresponding to one per cent increase
(or decrease) in per capita income, other variables (P and D) remain-
ing unchanged. In mathematical terms:

b Vily




Il. RESULTS OF CROSS-SECTION REGRESSIONS

A. The regression equations

The cross-section unalysis has been carried out on the
basis of dats on value added, per capita income and
population '® for the standard sampic which included all
the non-centrally-planned countries 2* for which sufficient
data were available on a comparable basis. The sample
thus covers countries with a wide range of levels of econo-
mic development. The centrally-planned economies were
not included in the standard sample, since a mixture of
data derived from two institutionally different types of
economy would increase the heterogeneity of the sample
and give analytically inefficient results.® To examine the
difference in the rate and structure of industrial growth
between the centrally-planned and the non-centrally-
planned ecoiiomies a section of this study has been

'* For the reasons explained in appendix L' 1he couniry data
used in the regressions are weighted on the basis of per capila
incomes.

1" With the exception of the United States The latter country

stands, in many important respects, far apart from lhe other non-
c::mlblv-phnmd countries, and its inclusion would lend 10 distort
the results.

% There is the additiona! difficulty of the conceptual differences
in the data between the two types of economy, which reduces the
comparability.

devoted to an analysis of the deviations Trom  the
“normal” pattern derived from the siandard sample.?!

Initially, two separate cross-sechion regressions were
carried out: one on a 1953 sample comprising 53 countries
and the other on a 1958 sample of 42 countries.™ The
differences between the two regressions proved 10 he
negligible in almost all i:nportant respects; morcover,
the five-year interval between the two sample vears did
not appear to be long enough to jusiify a meaningful
isolation of the betweea-sample (over-time) variation of
industrial output as against the within-sariple (cross-
country) variation.”* Tlierefore. in the step, a standard
cross-section patiern has been derived by combining the
data of the two years.

B. Presestation of the results

The standard regression equations thus obtained sre
presented in table 1. The income elasticity of outpur (%)
for total manufacturing is about 1.37; that is to say,

3 Sec 111.B.

2 The samples used in the regressions relaling 10 several of the
sectors exclude some of the couniries of the full samples. The lisls
of the countries used in the various regressions are given in lhe
1ables of appendix 1 where 1he results of these regressions are given
in their full ferm,

# Scc 1V.1 and also appendix 1.D.

Table |

RESULTS OF CROSS-SECTION ANALYSIS :

1953 AND 1958 coMmINTD SAMPLE

Manufactwring sector (ISIC classification

Regression eqiaits n.

Total manufacturing (20-39) .....................oiviinn... log V, 1.637 . 1.369 log » 1124 log P

Food, beverages, and tobacco (20:22).. . ...............couun. log v, 1032 ¢+ 97 logy - 862 log P R84 log D
Textiles (23)...... b ete et e e et e e s log v, 2849 - 1.2050log )y L3R P 964 log D
Clothing and footwear (24).....................covivnn. ... log V, 2709 ¢ 1361 log v H9621g P - 877 log D
Wood producis (25:-26) ............coiiiii it log v, 3.288 5 153 logy 1030 log P . 1008 log D
Paper and paper products (27). ..., log Vv, - 5008 - 2035logy 1Ml6logP 169 log D
Prinling and publishing (28).....................cocoiini... log V, 3926 - 1.718logy 1041 log P 813 log D
Leather products (29)............cooniiiiinniiiiine e, log v, 2.160 ;.  .893 log ¥ 85T log P 1281 log D
Rubber products (30)..........ocvverennniiinininnne e log v, 4176 - 1582 logy 1.2 log P 281 g D
Chemicals and petroleum coal products (3-32).......... ...... log v, 3476 - 15471ogy 135S Mog P 12 log D
Non-metallic miveral products (33). . .......ooveivnevnr o onns, log v, 2258 - 1ASTlozy - 104 log P d L6 log D)
Basicmetals (34) ... log V,, 5269 - 1991 logy 1689 0og P 1215 log D
Metal producta(38-38) . ... log V,, 4.178 1.984 log v L2 g P I 566 log 1)
Other manufacturing (29) ...............coiiiiiiienin L. log V,, 4572 0 1847 1ogy P Viog P 1 05) log D

N.B. —V, s are measured in millions of US dollars and ) in US doliars tboth at 1953 prices) and P 1n muilhions, the varables a d constant ferms are
expressed in common logarithms. See appendix 1.D for the statistical details of the above esiimations. 1n appendin 1 regress on equation. are pre
scnted with constant terms cxpressed in natural Jogarithms and ““population’ measured in thousands and not in m..uions.)
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assuming that populanion is constant, the value added of
total industry increases shightly over one-third more than

proportionately  with per capita income. As repards
individual sectors. only “leather products”™ varies less
than propartionally with per capita income, and “lood,
beverage and tobacco”™ approvimatehh proportionatly
(3, = 1). The response to income in “textites” and “non-
metallic minerals’” is smaller than in total manufactunng,
which means that, although production in these sectors
tends to rise more than proportionally with income,
their share in total manufacturing iends to dechine. In
“clothing and footwear™” the income clasticity of output
is almost equal to the elasticity for total manufacturing;
this sector tends to maintain its relative share in total
manufacturing output at varying per capita income
levels. For all other sectors the income clasticities are
higher than for total manufacturing; thus, output in these
sectors not only will increase more than proportionally
with higher incomes, but so will their share in total manu-
facturing rise,

These results are illustrated in chart |, which gives a
comparison of the results for two countries with per
capita income levels of $200 and $500, respectively, the
same population (40 million) and the same relative degree
of industrialization (unity).® It will be seen from the
chart that for total manufacturing the ratio between the
value added at $500 and at $200 per capita income levels
is about 4.0.% “Pafm and products’, “‘basic metals”
and “metal products” show the highest ratios (6.2 to 6.4)
in value added between the two income levels; these
ratios indica‘c that at the $500 income level the share of
these sectors in gross domestic product will be approxi-
mately 2.5 times the corresponding share at the $200
income level.

The population elasticity () for total manufacturing
was found to be .12, which means that between countries
having the samc per capita income level, total manu-
facturing value added varies approximately one-eight
more than in proportion to the size of the population. Of
the individual sectors, ‘‘food, beverage and tobacco”
and “leather products’” show elasticitics on population
smaller than one, indicating that at the same level of per
capita income the per capita outputs in these sectors in
larger countries tend to be slightly lower than in smaller
countries. For ‘“‘clothing and footwear”, ‘‘wood pro-
ducts”, “printing and publishing”’, and ‘‘non-metallic
minerals’’ the clasticities are approximately cqual to unity,
so that the aggregate levels of value added in these

# In the chart, the sectors are placed in the order of declining
income elasticilies. The width of each column is proportional to the
value added (the levels of which are calculated in per capita terms)
at the $200 per capita income level. The step line thus indicates for
each soctor the ratio of the values added at the 1wo income levels
and therefore the arcas above the income level line | indicaic the
increments of value added in respective sectors corresponding 10
the 150 % increase in per capita income.

8 In the chart the high income line for 1olal manufacluring is
drawn at the level corresponding 10 the aggregale sector oulpuls.
Because the calculated sector outputs are nol adjusted to the addili-
vity criterion, referred to earlier, this level is not exactly in accor-
dance with the one that would be obtained on the basis of the income
elaslicity in the equation for *'total manufacturing’'.

sectors vary roqechbv g proportion o e o
ton. Lhe comumne sevtois show hehicr popahitien
chasticities than total manatactonme  the fuehes et
ares are s Cehenncals oo 3 e espoandiv Thase
metals” (Lo cotors whoe coonomies of coale e
hown Loy iy o magor ok

Chart 2 hostrates the population etbe o on bl
output along the Times of chart 1 The cnia o mpares

two conntries hanving the same per caprtn me e (SR
and the same relatine degree of mdustiabization. one of
which has a population ten thnes Larger than the other
(40 million as avamst 4 malthons), Fhe chost imdivates
that per capita manutacturig  output e the Larper
cauntry will tend 1o be approxamatels one-thud Tnghey
than in the smaller one. Turning to the mdivadual sectors,
per capita output of “basic metah”, winch s highh
responsive o size, proves to be almost 4.5 tines lugher,
and “‘chemicals and petroleum products’. “mnctal pro-
ducts”. and “textiles™ 2 to 2.5 times higher i the Larger
country than in the smaller country.

As regards the elasticity of eutput with respect 1o the
relative degree of industrialization (3), table | mdicates
that a given deviation from the “normal™ for total manu-
facturing will tend to have an appronimately proportional
impact on ‘“‘textiles”, “waod products”, nd “other”
industries. Five other sectors — “hasic mictalh’™. “metal
products’’, “‘paper and paper products’”. “leather pro-
ducts”, and ‘'non-metallic mincral products’”  tend o
respond more than proportionately. the remaining five
sectors less than proportionately. The greatest deviations
are to be noted in “‘rubber products” on the lower end
(with an elasticity of only 0.28) and. as could be expected,
“basic metals” on the upper end (clasticity 1.91),

Chart 3 again illustrates graphically those dilferences
by sectors. The two countries compared have m ths case
the same per capita income ($500) and population (10 wul-
lion) but, whereas one country is “normal’ as regards
the over-all level of industrialization (1) . the other
shows a relatively high degree of ndustrinhzation
(D 1.4). As can be seen in the chart, the outpat
“basic metals’’ is almost twice as high in the Latter conntry
as in the former, and the outputs in “paper and paper
products” and “metal products” over one and a hall
times as high; on the other hand, for the typical con-
sumer-goods industries, “*food products’ and “clothing”,
the differences are only 35 per cent, which « lower than
the difference in total manufacturing output; and lor
“chemicals and petrolcum products” and cvpecially
“rubber products” even lower (28 p2rcent and 10 per cent,
respectively).

C. Discusslon of the results

. GENERAL OBSERVATIONS

As already mentioned, per capita mcome appears
10 be by far the most important factor wn “explaming”
the variation of per capita industrial output between
countries. For total manufacturing outputs a compiaron
between charts Land 2 shows an average mcome chasticity
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of production® of 1.6, as compared with an average
population elasticity of onjy 013 ¢ L3:10),

A comparison between the three patterns ol sequence
shown in charts 1. 2 and 3 reveals, at first sight, a remark-
able stability in the relative position of cach secetor. This
implics that the Teets of the three cxplanatory variables
on the output of a given sector are, on the whole, more
or less comparable. This general implication is further
elaborated in the following section in relation to the main
characteristics of various sectors roughly classified into
consumer- and producer-oriented industries. A close
examination will reveal that certain sectors tend to
respond more than others to certain particular factors;
such cases will be discussed in rclation to the “size”
factors (see sections 3 and 4).

The behaviour of the constant terms in the equations
will be also bricfly commented upon at this point. The
magnitude of the constant terms in the equations follows,
In general, a reverse pattern of that of the elasticities:
a relatively high constant term in a sector cquation tends
to be associated with relatively low values of elasticities,
and vice versa. The most pronounced examples of the
first case are found in "‘food, beverages and tobacco”,
"leather products”.?” and also 10 some extent in “‘non-
metallic mineral products”; this reflects the fact that,
generally speaking, at very carly stages of industria-
lization, these are the only manufacturing industries
which exist often in the form of cottage industries; the
progress of industrialization tends to impart to these
industries only moderate paces of growth so that their
relative importance gradually declines. The most pro-
nounced case of the reverse pattern is found, again as
might be expected. in “hasic metalh”: here the value of
output will be negligible at carbier sages of development,
but will rise steeply as industrialization procecds.

2. CONSUMER- AND PRODUCIR - ORINTED  INIR SIRIES

There appears to be an appreviable degree of correspon-
dence hetween the tendencies discussed in the previous
section and the postion of vatious sectors in the so-
called “verical” sequence of manufacturing production
processes. For simphicty's sake. the sectors will be
grouped 10 1wo categonie © consumer-ofiented and pro-
ducer-oriented industries. In the former group are
ncluded “food. beverage and tobacco”, “‘textiles”,

® The avcrage clasticnty 1 the quotient of the two ratios: (1)
ratio of the value added of wtal manufacturing at the 1wo levels (4.0)
and Q1) rato of the corresponding per capita incomes 1293, the total
nunufacturng value added n this partwular example 1x measured
as the st of the computed values Tor the tarteen wetors.

3T will be noted in table t that the constant term for “food,
heverage. gl tobacco” 18 even higher than the constant term for
dordl manutactanng”. This indwates that the hwer range of
apphicatnliny of 1he standard equations does not exviend into the very
Tow zones of e capita meonie atd popalation. Thas the formulae
wourld give, foe a per vapita meomwe level ot dess than 830 an 1943
prives) amnd a4 popalation Tower than one nalbon, a higher value
added tigure tor foed, beserage, and tobaeen” than for “total
manufactuning . wineh s obviowhy dhogieal 10wl be obsenved
tut the maamtides ot the constant terms depend on the particular
units of medsurement applivable 1o the varables. Inotable 20V
ot mational meomed s easured i bdiens mstead of nuthoos,

“clothing and footwear”, “wood produsts”, “'printing
and publishing”, and “leather products” that is, sectors
which are cither producing directly for the consumer
market or. in the case of ““textiles and leather products’,
are only one step removed from final consumption. In
the latter group are included industries producing mainly
capital goods and intcrmediate products; “paper pro-
ducts”, “‘rubber products”. ““chemicals”, *‘basic metals”,
and “metal products”. “Non-metallic minerals” and
*“other manufacturing’’ are lcft out of the subdivision,
because the component industrics of these sectors may
vary from country to country.

It will be seen from table | that all consumer-oriented
industrics have, with only a few exceptions, higher
constant terms in the regression equations than any of
the producer-oriented industries and lower elasticities
with respect to cach of the explanatory variables. The
income elasticities for the consumer-oriented industries
range from 0.89 to 1.72, and for the producer-oriented
industries from 1.55 to 2.03. Similarly, the population
clasticities range, for the producer-oriented industries,
from 1.12 to 1.65, while, for the consumer-oriented
industries, they range from 0.86 to 1.33. There are
two notable exceptions from the above pattern with
respect to clasticities on D, in the case of "‘rubber pro-
ducts” and ""chemicals and petroleum products”,

3. "“S1ze” EFFECTS

The illustration in chart 2 indicates clearly the distinc-
tion between industries that are responsive to the size of
population —— which is taken to indicate ;oughly the size
of the national market?® —- and those that are not re-

» It will be noted that “population” is nol by itself the mosi
appropriate measure of “size”". Indecd, the cffective size of market
also depends on the level of per capita income. Therefore, it may be
more appropriate 1o express the size factor in terms of 10tal national
income, ¥ { - vP). When the regression equalions are correspond-
ingly transformed, part of the “income effects” will have to be
shifted 10 the “size effects”, to avoid double counting. From the
original form of eyuations:

v, Agmpepy, 47O LT

|
! 8 = 1, by definition §

where A, is the anti-log of z; in equations (1) and (11), the following
forms of equation are derived:

V, = AgyS o vYYDS, (-2 0,1, .. 13); am
o, expressing the dependent variables in per capita terms,
Vi Ao velyn DA - 01,13 (lila)

P

In both (111) and (H11a), 8, the clasticity of value added with respect
10 the relative degree of industrializalion remains 1the same as in
the original form. In equation (Il1a), ¥ — 1 represents the size-of-
market elasticity of per capita valuc added; this clasticity is equal
10 the population elasticity of total output in the original form of the
equations minus one; the example presented in chart 2, where value
added is shown in per capita terms, is directly related to this elasti-
<ity. In this type of formula, the cffect of per capita income on per
capita salue added is smaller — by - — 1) - than the 3in the original
forny. In cquation t111), where value added is measured in aggregate
lerms, howesver, the elasticity coefticient on per capita income has
10 be furgher reduced by 1 10 % — == This is due to the fact that in the
dernved eguations above, the elasticity co-efficients on per capita
income measure only the “residual™ part of the income effects afier
the “size’ effects have beea accounted for; in other words, “per




sponsn ¢ toat. The former include “chemicals™, “textiles™,

“metal productx”. and especially “basic metals”. These
are industrics in which economies of scale are known
to play an important role up to fairly high levels of
operation so that a larger size of the market will tend
matenally (o lower unit costs of production and exert
a favourable eclfect upon their competitive position
vis-it-vis loreign  producers, “‘Other industries’™ also
appear to belong to this group, while “‘rubber products™
and “‘paper and products” hold intermediate positions.
The remaining sectors show negligible responsiveness
to size and the per capita output in “food. beverage. and
tobacco’ and “leather products” even tends tu decrease
with larger aggregate size of market.? It will be noted in
this connexion that some industries, though not them-
selves subject to econoniies of scale, may sell their pro-
ducts to other industries that are highly responsive to
the size factor, so that their production is indirectly
affected by it. It is not always possible to separate this
indirect effect from the direct effect; the observed results
will reflect a combination of both.

capita” income now stands only as an additional variable to specify
a certain qualitative aspect of a nation’s economic potentiality, the
latter being measurcd, in general, in terms of the nation's total
national income. The effects of the market size and the economies
of scale, which in the original form of the equations were assumed
to be reflected in the population elasticities, are now associated willi
total nationat incoine—a concept which is gencrally regarded as
defining most adequately a country's stage of development and its
growth potentialities.

¥ The “'size” effect, when mceasured in terms of size of populalion,
is directly refated to the size of domestic market rather than the
market including exports. In most of the “advanced” European
countries, foreign trade possibilities constitute a significant clement
in the size of market. A federation of severul 1erritories or a regional
union of several countrics would have a similar consequence. In
the present analysis, the possible impact of such possibilitics will be
reflected in the value of D.

4 THE TRISIDE AL ST o0 PER CATTTY ING OM)

Lable 2 prosents the resabic of rearnanecment of the
estivated regression paramweters mto the form bbby s
seen Irom this table, the per capi output ol rongl
manufactiming’™ v now subgect 1o the chashiciy ol onh
E2S with respect 1o per eapita mcome s compared
with 1.369 i the standard equation for V) becanse the
remning part of the fub “mcome clect™ v alicady
wacorporaled i the clastuicay on totl weome (2.
With this rearrangement. there arise certam changes in
the sequence of vipous sectors i terms of the relative
magnitude  of  percapitic-income  clasticiiies. This i
illustrated in chart 4. in wiuch two countries are compared
with the same total income (85 bithon) and the same
relative degree of industriatization (1) 1), one of which
has a per capita meome of $100 (. thus a popabition
of S0 illion) and the other of $500 cind thusa popualation
of 10 million).

The new pattern of the sequence of varous sectors
which is observed in this chart. is signiticantly dilferent
from the pattern shown inchart 1. An interesting devel-
opment is the rise in “he relative positions of “prnting
and publishing’ and “‘clothing”, in view of the well-
known relatively high income elasticities of consumer
demand for those products (Engel's law). Although the
factors on the supply side stll play a vole, the per capta
income coeflicients in the transtormed cquations secm
to be more comparable (than the coeflicients i the stan-
dard equations) with the income clasticities that would
ordinarily obtain from it regression analysis of consumer
demand by major groups of commadities correspondingly
classified.® OF course, such compartson should be himited
to predominantly conssmer-onented products,

¥ See, or example, the comparaiine sty of income elastianics
ol consumer denrad for a number of counties i 11U S Ttouth -
ker, VAR Inierna oml Companson of tHousehold 1 xpenditiee
Patterns™, Leonome o tKI0ber, 1957

Tahle 2
A DERIVAT'/E FORM OF BQUATIONS: WITH DFPENDENT VARIABILS I XPRISSIDD N

PER CAPITA TERMS AND “SIZE"’

VARIABLE IN TERMS OF fo1al INcoMmi (Y

v )

Manufacturing sector (ISIC classific ation |

Deeived eguaations

Total manufacturing (20-39)

Food, beverages, and tobacco (20-22)
Textiles (23)............
Cloihing and foutwear (24). ..
Wood products (25-26)....
Paper and paper products (27)
Printing and publishing (28)
Leather products (29)..
Rubber products (30) . ...t e
Chemicals and peiroleum and coal products (3! kb2
Non-metallic mineral products (33)
Basic metals (34)..... .
Metal prod.cis (35-38) .............. .
Other manui aciuring (391

~ * Derived from the regression equaitons in fable |, here V,'p ani
prices):

constant twrms (n common logariihins) are correspondingly adjusted

log(V,'P) 1265 + 1 248 Jog v 24lg Y
log(V, /Pt 1.446  1.UI6 gy N8 log Y X84 log D
log(V,/P) 1.562 876 log v 19 log Y 964 log D
log1Vy/P) 2824 1399 Jog O3 tlop Y 87710 D
log(V,/P) 3198 LSl Jog OMtlog Y Loo% log D
log(v,'P) 4.660 1919 log » 6 log Y Lo log D
o logVe/P) 3893 1677 lor s 41 log Y M73 log DD
. h!g(v7'P) YRy 1O log 1My log Y 25 log D
log(v, P TRV 13K og s M Jog Y DOHUlog D
log(v, 1) T 9 1182 log » 98 log Y T log D
log(V,, P 2216 tid¥log v 01t 'og Y e lop D
log(V,. P i 132 log y 049 lop Y 1 918 L D
Clogvy,e) 123y 1672 log p MM o Y L SH6 oy 1D
log(V,, ) 873 VST oy Wllog Y LGS log D
yoare measor o U S Aol and Y i bdicans of TS e b w198

13




Another change in the relative positions of sectors in
the s.quence is the dechne in the position of “basic
metals”, which may be attributable to the extremely high
size effect for this sector. The position of “chemicals and
petroleum and coal products” s now also found cven
below the line of total manufacturing: and ‘“textiles”
appear at the lower end of the sequence. The relatively
low “‘residual income effects”. as one might call the trans-
formed income clasticities m these sectors. merely reflect
the low values of the origimil income coeflicients (%) as
comy ared to population coclicicnis ). The reasons why
they arc so may bo hetter explaned by considering the
relative importance of “other fuctors™  in particular. the
clasticity coetlicierts on the third variable, 1.

5. RELATIVE DIGRE OF INDUSTRIALIZAVON (D)

This variable reflects. as was mentioned earlier. the
combined cffect of all factors, other than per capita
income and population. on manufacturing output ‘n
the individual scctors. It might be useful to review
some of the most important clements in this complex
variable.

(i) Extent of participation of countries in free trade

The frecing of trade  for instance. the establishment
of the “common market” in Europc  provides indivi-
dual countries with substantially larger markets than
those corresponding o their own levels of income and
population. The ‘“‘normal” structure of industry for
these countrics would thus correspond 10 considerably
larger cffective market areas. To the extent that this
tends to raise the values of D for the countries considered,
the introduction of this variable will adjust the **‘noimal ”
levels of sector outputs correspondingly. This is espe-
cially the case for the relaiively small European countries
(Austria, Belgium, Netherlands, Norway. and Den-
mark.)

(ii) Effects of gorvernment policy

In the centrally planned economies -— a discussion
of which is given later in this study —- government control
of the composition of demand, the structure of national
product, and the patierrs of trade, scems to have led
to a higher level of manufacturing for given per capita
incomes. A considerable degree of government inter-
vention in some of the “‘mixed”’ economies also appears
to lead 10 a higher rate of industrialization. Govern-
ment intervention often takes the form of strong preferen-
tial treatment of some particular industries. Such “inten-
tional”” patterns of industrialization may “ary not only
among different covntries at a given point of time,
but very often also ovei successive phases of planning
in a given country. The impact of such policies can thus
hardly be “‘standardized” into a sectoral pattern. The
relationship between the relative degree of incustrializa-
ticn and government intenvention has o be interpreted
in the hght ol these circumstinees.

(i) Endowment in natural resources and their wtilization

The availability of foreign exchange through primary
cxports which provides the means of importing manu-
factured goods appears to have reduccd the nced for
some countries (e.g. Ceylon, Venczucla and Chile) to
develop domestic industry; conversely. the lack of expor-
table primary products has led some other countries
(c.g. Japan and Thina-Taiwan) to develop their industrial
output in excess of what would correspond to their
income and population levels. The development of
certain manufacturing industries may be facilitated,
on the other hand, by the availability of related domestie
raw materials. As regards the cases referred 1o at the
end of 1.4 “‘basic metal” and “iextiles” in particular -
their relative positions in the sequence of sectors are
seen 1o be high with respect to the elasdcity cocfficients
on D, as illustrated in chart 3. Of course, the impact of
this resource factor - cither positive or negative — upon
import substitution in particular fields will be reflected
in the value of D only to the extent that such impact is
strong and pervasive enough 1o affect the over-all level
of industrialization. In fact. “chemicals and petroleum
products” appear to bc rclatively unresponsive to the
“D” factor. This may possibly imply that certain indus-
tries, especially oil-refining, happened to be favoured,
more often then otherwise. in countries whose over-all
industrialization was as yet below normal.

In addition 10 those economic factors, the computed
value of D for a country obviously comprises the errors
of observations involved in the compiled data for the
country?' and also, as will be discussed below, the
clement of non-linearity in the “‘normal” relationships
derived from cross-country data in particular. In spite
of these statistical “‘impurities”, the value of D, measured
as the residual defined above, seems to be a fairly good
index of a given country's relative degree of indus-
trialization, the variation of which is of a somewhat
long-run nature.®?

6. NON-LINEARITY IN THE NORMAL RELATIONSHIP

As was mentioned earlier, scparate cross-section
analyses for low-income (L-group) and high-income
(H-group) countries reveal the existence of significant
differences in the regression coefficients between the
two groups (see table 1-5 in appendix 1-B). The reasons
why. not with standing these differences, the “‘all-country”
sample has been used in the present study to derive
the standard set of equations, are as follows:

(i) The sample size varies for different sectors, espe-
cially for the L-group: inter-sectoral comparability is
thus not sufficicutly satisfactory to derive a reliable
pattern for this group;

(ii) The scatter around the normal of the observed
pattern is generally high in the L-group: an analysis
of time-series data (see appendix 1-E) also confirms
the relatively high variability of the growth pattern
among low-income countries;

31 §ee the discussion in V.B.
32 See the discussion in 1V.D.




(i) The dividing line of $200 between the two groups
is 1n itself arbitrary; the tnflexion lines which correspond
to intersections between the regression surfaces of
L-group and the H-group vary widely for different
sectors; thus. it is difficult 10 determine the narmal
pattern for countries with per capita income around
$200 using a model based on two separate groups.

On the other hand. the all-country cross-section
regressian analysis, which is limited to the two explanatory
variables (per capita income and population), is heavily
biased by the pattern of the H-group countries: this
bias is further accentuated by applying weights propor-
tionate to per capita incomes. The introduction of the
relative degree of industrialization (D) as a third cxpla-
natory variable in the sector equations resultsin a signifi-

cant reduction of thes buas, Ta this way 1118 possble to
derive & oset of equations based on a Loper and more
rehable sample covening the fuft mcome ~ange ™

3 Applying arbitranty assumed levels and nites of merease of
the two vanables, v and P, to the standard Vo-cquation Gabic D
and the t-group V-equation gable 1S mappendind tospactnehy,
one could derne the salues of 1 that wondd mdicare the positions
of the hypothetical countries on the t-gronp pegresaon saibaces in
relation to thar “normal”™ positions detined i terms ot the stundand
cquation. These vatues of D, which are sery ow at g fow ancone
level, will gradually increase as imnconmie ncicases, appreaching the
value of umity around $200 per capita mwvome kevell N aalcatation
shows that introducing those values of 1) anto the standad sector
equations generally resilts in a sigmiticant reduction of the gaps
from the corresponding L-group sector egnations whiwh would
exisl in case the variable 1) were not introduced.




ML, RESIDUALS FROM THE REGRESSION EQUATIONS

A. Introduction

The residuals from the regression equations can be
used to test the effects upon the structure of manufacturing
industries of a variety of factors not specifically incor-
porated in the standard cquations, such as natural
resource  endowment, government  policies,  political
and social factors, and other environmental conditions.
Since the discrepancy between the observed and the
predicted values of total manufacturing output in each
conntry is treated as an additional explanatory variable
in the scctor equations, the analysis of the residuals
concerns in this context not the level of output, but
the sectoral composition of total output. In the following,
the residuals are computed as the differences between
the 1958 observed percentage composition of sectoral
outputs and the corresponding ““normal’ composition, 34
Although the algebraic sum of such differences for the
thirteen sectors is obviously equal to zero, the sum of
their absolute values may be considered as an indicator
of the importance of these sectoral residuals as a whole.
An analysis of the residuals from the cross-section
cquations as applied to over-time variations of industrial
output is to be introduced later in part 1V.

The implications of the residual patterns can be
studicd mecaningfully only on the basis of concrete
and detailed information on cach country's particular
conditions. Morcover, the pattern of computed residuals
is subject to crrors of observations, especially those
duc 1o cross-country differences in the structure of
relative  prices, which were assumed to be negligible
in the conversion of national currency into United
States dollars.® The residual patterns presented in the
following are not adjusted for this type of error or for
other sources of biases in the basic observitions, such
as variations in the coverage of manufacturing censuses

and subsequent adjustments based on reasonable
but more or less arbitrary assumptions — and conceptual

1 In the computation of the “normal” percentage composition,
the “nornmal™ level of cach sectorai outpat is already adjusted to the
observed fevel of total outpat, ie.,

(] L A
V,  AA PR DA
where

LI .
k - Vo X139 A5 pYDS.

for cach country; a better method will be suggested later to make
allowance for the possible prediction biases by sector (see V.B.). The
set of equations used in the above compatation is the “standagd”
one which i« based on the 1953 and 1958 combined sample (table 1).

2 In processing the basic data, a unigque cxchange rate was
applicd to both income and value added (by sector) data for each
counity. Apart from the relative prices, the possible over -or
under  evaluation of the apphed exchange is also reflected in the
estimated salue of .

variations in available estimates of valuc added. As
long as these difficultities remain. the present study
does not aim at providing a full analysis of its residual
factors, but only a general evaluation of the results.®

It is focused at this stage upon the gencral validity
of the standard equations as a descriptive model of a
“normal”’ pattern. rather than a specific analysis of
“unexplained” variations,

B. Predominantly free-enterprise countries
(sample countries)

The residual patterns of the fifty-three sample coun-
tries are presented in tables 3, 4 and 5 in summary
forms.¥ Without further processing of the residuals,
it is difficult to detect systematic association with some
specific factors; in particular as regards a government
action aimed at promoting industrial development in
the “semi-planned” mixed economies® the time-
coverage of the available data is unfortunately not long
enough to trace their impact upon the structure of
manufacturing production.

The results in tables 3, 4 and §, lead to the following
tentative conclusions: (a) first, the extremely large
residuals for some under-developed countries can be
associated with their “mono-crop” type of economy.
The “normal” pattern implied in the standard equations
thus seems to fit better to economies of a more diver-
sified type; (b) second, as far as regional patterns of
residuals are concerned. the findings seem to conform
to the general regional characteristics of the regions
such as stage of industrial development and resource
endowment; (c) finally, the pattern of the residuals for
certain particular sectors (especially, ‘‘food, beverage

3 Apart from errors of observation, account should also be
taken of the conceptual aspects of the variable D which were
discussed in detail in the preceding section ; the connotation of this
variabl: may very from country 1o couniry. The residual paitern
of individual countries thus depends on the extent 10 which ail
relevant “‘explanatory’ factors other than per capila income and
population are reflected in the computed vatucs of D of respective
countries.

47 The calculation is based on 1958 data for countries for which
these data were available; for the other countries the residuals are
assumed to be equal to those obtained on the basis of the 1953 data.

3 For this purpose, thirteen ‘‘semi-planned”’ economics were
tentatively chosen out of the sample countries (Argentina, Chile,
Denmark, France, india, Israel, lialy, Japan. Mexico, Nctherlands,
Norway, Sweden, and UAR) in view of the fact that those counlries
have had certain over-all cconomic plans which have been carried
out more or fess systematically. In general, however, uniformity in
the behaviour of those countries during the 1950’s proved to be not
too convincing because of the very high cross-country varialions.
I>speciaily in the newly-developing couniries where vigorous govern-
ment industrialization policies have not been initiated until very
recently, the 1ime coverage of the available data is insufficienl to
warrant any conclusions,




Table 3

DEVIATIONS FROM “NORMAL™™ PALTIRN © 1Y COUNTRY ; [95N
“Teriles™ (Mher CHav rnerals” Other dum of
Conn R vt AR e
Asia
Burma................... —20 <17 20 1Y 489
Ceylon................... 138 32 14.8 AR V6 3
China (Tawman) ... ........ - A3 R R 13 SN (R
Indonesia ........... ..... - 4.5 =20 12 AR N2 S
Korea (Rep.of)........... 1.4 15.2 1.2 AR 40 8
Pakistan ............. . ... - 151 137 9.4 198 80
Philippines ......... S - 129 + A28 10.5 v n.?
Thailand ................. --16.4 ns - 26 1.8 87
India.................... 183 - 80 - 24 9.7 S0
Tsrael.................... 4.7 -20.4 49 108 487
Irag.........coovieennn, 4.3 - 20.4 18 14.3 428
Africa
UAR ... n3 —16.6 - 1.0 67 1.3
Rhodesia and Nyasaland ... -99 —19.0 337 4.8 o9 K
South Africa.............. --5.1 10.0 168 17 REN]
Algeria .................. - 27 <15 - 4. L] S
Kenya .............ovnnn - 10.9 —11.3 16.0 62 6l.6
Morocco ................. - 6.0 : 10 1.5 8.5 350
Tunisia .................. —1.1 --1.6 -84 03 154
Latin America
Argenting ............... . 434 A —10.0 -05 26.1
Brazil ............. e —4.3 - 041 - 36 80 ns
Chile ............ceivnn -0.7 —16.4 - 203 -2 ALEY
Colombia ................ —4.1 .59 - 8.1 Ly 2
MeEXiICO ...ooooviviinnnnnn —71.6 - 56 1.1 t 46 s
Peru .........cccvvieinn -~ 59 - 1S 7.6 12 270
CostaRica................ —3.2 - 183 5.2 71 36.6
Dominican Republic....... —1L1 : 219 - 9.6 7.2 643
Ecuador ................. 3.0 79 222 MY 8
Guatemala ............... —2.8 2.1 17 96 269
Honduras ................ 0.4 00 - A7 41 6.6
Paraguay ................ 1 12.0 —117 4.8 10§ 689
Puerto Riko . ............. - 17 .24 1" 10 483
Venezuela ................ —3.5 —1.6 140 190 501
Europe (1)
Torkey.............. e -11.4 ---2.0 18 -2 8.6
Portugal ................. +-18.8 - 6.6 5.2 6.7 609
Greece......ocoocviinnnn - 18.2 —171 24 - S 533
Spain................ e +4.6 —1.1 - 4.3 08 36.7
Europe (2)
Austria ....... Ceretaaia -1.0 —2.0 09 .04 13.2
Belgium and Luxembourg .. -~ 1.3 --98 43 42 36.4
Denmark................. -0 - 5.1 -t As 20.7
Finland ...... et +1.5 —13.6 1.2 . 109 456
Prance.......cocvvveivnen +1.4 --4.8 - 3.4 0.3 18.6
Germany (Fed. Rep. of). ... -0.4 0.8 36 27 12.1
Ireland. .................. <+ 7.3 - 0.3 - 02 -6.8 19.4
Maly...ooovveeeei e, —4.6 + 2.4 --2.3 45 206
Netherlands. .............. —0.3 +39 - 48 1.2 228



Tahle 3 (continucd)

" . Other * Bavic mtals * Other Sum of
. Texnles * and
C w - ligh d 0 Mol hea brolu
ountry Clothirg mnnulg‘:n’uing' .;rm/ml\"" mumr_la‘:l:nng' (/ravi(:;u:n’; ’
Furope (2) (continucid)
Norvway ... e 20 7.5 - 114 59 4314
Sweden .............. ... 24 --1.8 14 0.8 210
Swizerlanel............... - 0.6 —7.1 1.2 - 83 25.6
United Kingdom ... ~-0.1 1.7 2.7 —4.3 18.9
Others
Ausiralia ..........ooov.. --1.1 --38 46 -0} 16.3
New Zealand ............. —0.7 - 1.2 - 35 -—4,0 16.8
Canada ..............000e 34 © 7.4 —9.6 - 56 278
Japan..........ooo 5.1 - 17 - 1.8 - 50 31.2

N.B. Figures indicaie the differences (in percentage points) beiween the observed and the predicted percentage

composiion of manufacturing sectors, as in 1938,

» Includes “food, beverages and 10hbacco’’, wood products™, "printing and publishing’, and “leather products’’.

* Includes “paper and products’’, “rubber producis™, “chemicals and petroleum products’™,

products’ and ~othcr manufaciuring’.

‘non-metallic mineral

13 r
© Sum of the absolute va'uies of the deviations for the thirteen sectors (‘li./ln/ ) The countries shown above are all
included in 1he regression sample. Country residuals are computed from the standard set of regression equations obtained

from the 1953 and 1938 combined sample (table ).

and tobacco” and “non-metallic mineral products’)
seems to reflect a definite non-linearity of the observed
relalionships: this means that the descriptive validity
of the “‘normal’’ rclationships would be increased if a
proper allowance for such non-linearity could be made,
namely, that the partial elasticities are considered variable
al certain levels of the corresponding explanatory
variables.®®

To claborate upon the above observations, it appears
uscful to examine the tables in a littlc more detail.

Table 3 presents the residual pattern for each of the
fifty-three sample countries. An association with primary
exports would help 10 explain for a given country the
high residuals in some resource-oricnted sectors. The
most pronounced cases are found in the *“‘basic metals”
mdustries of Rhodesia and Nyasaland and Chile. The
high positive deviations in “olher heavy manufacturing”
of counirics like Indonesia, Iraq, and Venezuela seem
1o be closely related to their “petroleum products” (oil
retining). Similar association may be applied, although
to a somewhat lesser extent, to some of the crude-
rubber producing eountries as regards their “‘rubber
products” sector (e.g. Ceylon,® and Indonesia). High
positive residuals in “textiles” are observed in Pakistan,
India. UAR, and Turkey, which are all net exporters
of raw malerials for wextiles, and some net exporters
of fubricated textiles. M

Cowe tootnote 83,

# Jhe high positive deviaticn in “rubber products™ in Ceylon
18 partly compensated by negative deviations in sectors included in
“other heavy manufactaring”, thus resulting in a moderate positive
deviatior of only 2.6 per cent points for the group as a whole, as
indicated in table 3.

 Howmever, in countries producing abundant agricultural raw
materials, such as rice, tea, sugar, fruit, and tobacco, the “*food,

beverage and tobacco™ sector is barely above the ““normal’ level,
and m many cases is below “normal™ levels.

18

As regards the regional patterns of deviations shown
in table 4, in a few cases both the weighted and unweighted
residuals are significantly different from zero. In Africa,
for example, the deviation in “‘metal products” is signifi-
cantly positive, but Latin American countries show,
on the whole, a strong positive bias in “chemicals and
petroleum products™ at the expense of “‘metal products’’
which still seems to be on a level substantially below
normal. Among the four European less developed
countries (Poriugal. Spain, Greece and Turkey), a
common feature is a positive deviation for “‘textiles”
and negative deviations for “‘chemicals and petroleum
products.” The variation of residual patterns among
the Asian countries is relatively high, with the only
exception of “ rubber products ™ reflecting presumably
their pattern of resource endowments.

When a number of countries are grouped together,
the sum of absolute deviations tends to decrease signifi-
cantly. This can be seen with the regional groupings of
under-developed countries (table 4) and also when
these countries are regrouped according to the size of
total manufacturing output.*® Yet, a s'milar tendency
appears to be much less pronounced when the countries
with lower per capita incomes alone are put together
(table $). If the sectoral residual patterns were significant
for this particular group, this implies that the “normal”
relationships should be modified with some allowance

% The thirty-six “under-developed” countries (as defined in
table 4) are grouped into four classes in terms of their 1958 total
manufacturing value added: (1) more than $1,000 million
(six countries), (2) between $1,000 million and $300 million
(eight countrics), (3) between $500 million and $200 million
(ten countries) and (4) less than $200 million (twelve countries); the
sums of absolute deviations for the thirteen sectors, computed in
terms of weighted group averages (as in the case of table 4 or table 3),
proved to be as low as (1) 9.5 (%), (2) 20.1 (%,), (3) 21.4 (%) and (4)
18.6 (°,), respectively.
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Table 4
AVERAGE DINVIATION FROM NORMAL " PATIFRNS BY RFGION; 1958

[ b [0 {latin Amcrual {Furope (1]
Manu/ tiuring secto e e e e —emn
o gheed Unwoaghtot Werghted U nvcichted Heghted Unweighted Weighted Unwoighted
f ood, heverages and tobacco ... 1S 8.6 78* 86° 37 2 ~1.5 —-98
(45 (:56) (:26) (.34 (- 1.6) (- 16) (3.6 (- 4.8)
TEXIES . o o oo 1 26 - 08 - 0.8 0.6 £ 0.2 - 6.7* 8.6¢
(34 (1% (-4.4) (+4.%9 (:26) (+1.3) (2200 (-22)
Clodhing and fooiwear. ... 1.6 0S - 0.3 ~09 -0.9 0.1 =21 4.6
(:1.0) (i 14 (1 1.4) (i1.8) (4:0.6) (+09) (+£29 (:36)
Wood products ... -0 27 -08° -—0.7 -0.8 —0.3 +4,0 -39
(¢ 1.4 (+1.9 (+0.4) (-+0.6) (+0.4) (+09) (+2.1) (.29
Paper and products ............ - 1.0* 1 0.2 ~0.2 —0.2 —0.4¢ —0.3 -0.2 —0.2
(103 (+03) (+0.3) (£0.3) (+0.1) (4-0.2) (.+0.5) (z0.2)
Printing and publishing. ........ --0.6 1 0.8 —0.4 1 0.2 —0.1 —08°* —0.6 —0.8
i+90.9) (+09) (109 (+1.0) (+0.2) (+£0.3) (+04) (+-0.9)
Leather products. ... ........ .. -0.6* —08°* —-0.3 - 0.2 —0.0 -—0.2 0.8 -+-0.0
(+0.3) (+0.3) (+0.9) (+1.0) (0.1 (10.2) (--0.4) (+:04)
Rubber products . .............. 23 1 —-0.1 —0.7 10.2 + 0.2 1 0.6 - 0.0
(06) (+09) (+0.9) (109 (+0.2) (-102) (+0.5) (+0.9)
C hemicals and petroicam products -~ 8.1 ‘14 —1.7 —0.8 i 8.8¢ 42 —3.3¢ —3.2¢
(2.8 (+34) ( +-0.5) (+£1.2) (+1.3) (-1 (LY (+:1.6)
Non-metallic mineral products .. - 1.2 —1.4 -14° —1.4 --0.6 -—1.4 S 1.8 —1.4
(0.0 (i1 1:07) (103 (:1.04) (- LD (:20 (=19
Basic metals, ..o 0.} 0.2 17 - 4.6 0.7 1.3 417 -+ 0.2
(+0.3) (.00 (.30 (+4.3 (:1.6) ( +:2.0) (+1.3) (4:1.6)
Metal products .. ... - <21 - 9.0° -4 49° ~S5.1° —4.5 —1.5
(1.6) (120 (2.1) (22 ' 1} (-1LY (+24) (+:2.6)
Other manufacturing ........... - 0.3 0.7 : 0.0 104 - 0.8 +0.1 —08°* -0.%
(:0.95) (:04) (10.2) (:0.2) (103 (:-0.%) (+0.3) (-04)
Sum of absolute deviations. ... .. IR MR 26.0 265 18.6 16.4 339 347

N.B. Regional mean valucs of the deviations by sec
in parentheses indicate the standard errors of means;

10r: cach country’s deviation is weighted
only asierisked means are
bove excludes [Europe (2)] and [Others).

tevel. For countries included in the respective regions, sec table 3; the a

tor the variation in income elasticitics at varying income
levels. ¥ In fact, there seems to be a rather distinctive

1 Fable § (column ) shows that the weighted mean deviations
by sector for the low-income group happen to be significantly
Jitferent from zero in nine out of the thirteen cases, whereas the
unweighted mean deviations are significant only in *“food, beverage
and tobacco”, ""basic metals” and “other manufacturing”. A closer
examination reveals, however, that the weighted residual pattern
in this particular case is too strongly affected by sonewhat uncertain
data tor India which weighs as much as 60 out of 100 in this group
(the nsutlicient coverage of the Indian census data resulted in
ditfcrent sers of manufacturing data which contradict one unother.
Fapecially high gaps are in the relative share of “textiles” and
“clothing” industries in the 1etal indian manufacturing output. See
appendic i

its total manufacturing value added. Numbers

significantly di { from zero al more than 90% confidence

non-linearity in the relationships for “food, beve
and tobacco” and “non-metallic mineral products™:
in both cases, the constant terms in the regression equa-
tions are relatively high, while their elasticity coefficients
are relatively low, Out of the thirty-six “under-developed”’
countries, twenty-two show negative deviations
in “food, beverages and tobacco” and the absolute
values of those tive deviations are on the average
much larger than the absolute values of positive devia-
tions: in the case of “non-metallic mineral products”,
as many as twenty-seven out of the thiriy-six countries
show negative deviations.*

L
4 Somewhat higher income clasticities combined with lower
constant terms would thus seem to reduce the tendency of over



C. Centrally planned economies

The watlysis of the residoals rom the cross-section
equaticn has been extended to the industrial structure

prediction of these sectors for low-income countries. The reversw
s to some extent true for the sectors the regression cyuations of
which are charactenized by Gigh clusticity coeflicicnts and low
constant terms. An cxamination of tany examples has revealed,
on the other hand, that the adjusiment tactor, K, introduced earlicr,
iends to be larger than unity for low values of independent variables,
especially of per capita income: this implies that the computed
“normal’”’ patterns for lower-income countrics are likely to involve
upward biases for such sectors as “food, beverages and tobacco”
and “‘non-metallic mineral products”. It might be assumed that
such biases follow a general pattern: as a rule of thumb, the most
rcasonable approximation of this pattern could be obtained by
treating the adjustment factor, K, as if it werc an additional variable
for the sector equations whose characteristics are very closely
related to D. This method is suggested later in the context part V.B:
Use of Results,

of the seven centrally phinned economies, which were
not anchnded i the regression samiple™  The results
are sumnarized i table o,

The lack of strict comparabihiy of the basie data
between the centrally phomned countries and  those m
the regression sample should be taken into acconnt
moanterpreting the results. Lirst it is not certan to what
extent the coneept of net “material™ product corresponds
to the cancepts of national income ar value added used
in the present study: there are alsa problems ol comver-
ston of the data expressed in mitional currency into
US dollars. The cstimated values of the “relitive degree

# These conntries are: Albama,  Bulgaria,  Ceechoslovakia
Eastern Germany, Hungary, Poland, and Yugoslavia. USSR is
excluded from the analysis for the same reasons as USA is excluded.
An application of similar analysis to these two big countries results
in rather peculiar residual patterns, part of which seems to be caused
by non-linearity in the “‘normal”* relationships.

Tablc $
AVERAGE DEVIATIONS FROM “NORMAL'' PATTERNS FOR THE TOTAL GROUP OF “UNDER-DEVELOPED '
COUNTRIES AND THE HIGH-INCOME AND LOW-INCOME SUB-GROUPS, 1958

! 2 3
Total Countries with under Other
Menwfacturing sector * Under-developed'' 8130 per capita income Under-developed™
Weighted Unweighted Weighted Vnweighted Weighted Unweighted
Food, beverages and tobacco ...... —1.1 —4.7¢ —7.3*  _-.119° 1 1.0 ‘1.9
(11D (:25) (1.8 (129 (123 (13
Textiles ........................ " 35 + 30° S 129 137 2.3 8
(i 1.4) 1: L3 1+2.4) (:24) (1 1.2) (12
Clothing and foowear............ —d4 1.2 —1.4 -9 - r9
(+.) (:.8) (+.8 (i.6) (1.8 « L
Woodproduets . ........ ........ 4.2 4.8 -8 1.7 4 4
(-t .6) (1.8) (+1.0) (1Y) D .9
Paper arnd products . ............. 1.0 -1 i 1.0° 2 . A4 -3¢
(L. (i (4.2 i t:.) (.2
Printing and publishirg. ....... ... —.3 —.1 —.6 9 2 1.0°*
(i.2) (L4 (.4 (N (12 1.2
Leather products ............. ... | -3 ~-5° 4 -0 -2
(L. (L.2) (.3 1.5 (Y 142
Rubber products ................ 1.8 .2 20¢ -4 3 A
(+-2) (-2 (L5 (i.4 (.2 (.3
Chemical and petroleum products. . -0 + 1.6 —68°¢ 430 - 23 -3
(+1.6) (+13) (13.5) (:2)) . 1.4) (. LD
Non-metallic mineral products. .... -—.5 —1.4¢ —1.2° -14° 3 1.5°
(1.4 (.9 (+.5) (1M (1.6 (7
Basicmetals .................... 1 4 +1.3 1.0 <14 v .2 < 1.3
(1.8) (12 (11.2) (+1.8) (1.2 (+1.5)
Metal products. ................. —1.9° —1 .19 L 29 --3.2e¢ 2.7
(+L1) (+£1.2) (£ 1.0) (+1.6) (:1.0) 11.1.6)
Other manufacturing .. ........... —.5¢ .3 —.6° . .4 4 ;.2
(+.2) 4.2 (+.3) (+.2) ti.h (+ .4
Sum of absolute deviations. . ...... 9.7 14.1 371.7 290 9.1 1.3

v.8. Sec the nole in table 4 for the method of weighiing.

The countries shown in lable 3 other than those in {1 urope ()1 and [O1hers| are treated here as 'undcrdcvck)pui
countries. Out of a total number of 36, the fotlowing couniries had in 1958 a per capila ingome of le .« than $150 (m 195}
prices): Burma, Ceylon, China (Taiwan), Indonesia, Korea (Rep. of), Pakistan, Thwland, India, liag. Rhodesia and
Nyasaland, Kenya, Tunisia, UAR, Peru, Ecuador, Gualemala and Paraguay.

* Mears significanily different from zero a1 more than 90”, confidence level
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of industrialization™ (13) may thus be subject to a signifi-
cant margin of error. Morcover, the industrial classifica-
tion involved in the available data does not strictly
conform with the ISIC; for cxample. “publishing”
is excluded from manufacturing in all casces; “mining”
is included in the relited manufacturing sectofs in Poland
and Yugoslavia: and there are extensive discrepancies
in the classitication of 1S1C 3-digit level.

In spitc of these qualifications, the data presented
in table 6 appear to lend themsclves to some highly
interesting  observations. The most striking feature is
the high value of D in all seven countries, ranging from 1.5
in Poland and Yugoslavia to 2.0 in Crsechoslovakia
and 2.4 in Albania, which would indicate that the relative
share of industry in total income tends to be 50 to 100
or even 140% higher than the “normal” defined in
relation to the non-centrally-planned economies.

As regards the scctor distribution, the most pertinent
featurcs are thc ncgative values of the deviation for
“food, beverages and tobacco”, in all seven countries.
On the other hand, “textiles” and “wood products”,
which belong as much to the category of producer
goods as that of consumer goods, seem to have developed
more or less parallel to heavy-industrial sectors. “Rubber
products”’, ‘“‘chemicals and petroleum products’’, *‘basic
metals” and ‘“‘metal products” account together for
48.8%, of total manufacturing output of the group as

a whole. which is very close to the corresponding
“normal” of 47.7: for non-centrally-planned  ccono-
mics. but it should be kept in mind that the above figur:
relates to the composition of manufacturing output at
the high level of D. Since a high value of D tends generally
to favour the heavy, producer-oriented industrics, the
smallness of the residuals is an additional corrobora-
tion of the fact that these countrics are, on the average,
substantially more developed in those sectors than
would be “normal” in countries of comparablc per
capita income and population.

The average pattern above presents a wide range of
dispersion over the individual countries reflecting signifi-
cant differences among the seven countries. The last
row in table 6 indicates that the total residuals, as
expressed by the sums of absolute residuals for all
sectors, turn out to be larger for the relatively less devel-
oped countries, such as Albania and Bulgaria, than for
the more advanced countries in this group. It may be
recalled that a similar tendency was observed in the
pattern of the residuals for the non-centrally-planned
economies. Some of the factors underlying this tendency
in newly developing economies — in particular, those
responsible for the considerable fluidity of the industrial
structure on both the demand and supply side—would
seem to apply also in this case, although at a much
higher level of the relative degree of industrialization

Table 6

CENTRALLY PLANNED ECONOMIES: REL.

ATIVE DEOREE OF INDUSTRIALIZATION

AND DEVIATIONS FROM THE ““NORMAL"' COMPOSITION OF MANUPACTURING INDUSTRIES

Czecho-

Eastern

Albania Bulgar.a slovakia Germany Hungary Poland Yugoslavia 7 countries
1958 1956 1938 1987 1957 1957 1958 total
\
Value of Do oo (24] 116} 120} '1.8) [1.8] (1.5} [1.8) \1/.721 Percentage composition of
group lotals

Deviations Irom the normal percentage composition \ {Observed) (Normal)
_Food, beverages and tobacco... — 18.5 —148 —4.5 —100 —11.8 —4.6 —118 -17 (10.4) (s.1n
TeXtHes oo vvvenoarrnesennens ) 154 i 1.5 +30 429 +1.8 ) ")
Clothing and foolwear ........ C 183 | ' { i ( —0.9 +55 (200 (14.9)
Leather products «............ ) -8 ! 53| 10| 06| 24 ) )
Rubber products ............. 103 401 0.1 +0.1 —0.1
Chomialandpeirolcumprodocts 134 193 19\ 2 a4y TM_asy —06 @D OY
Non-nictallic mineral produgis 20 04 1 4.7 1 1.0 -+0.1 +-3.4 435 +29 8.4 5.5)
Basic melals .. .ovvveiniiinnns ‘08 144, —20 +50 +0.7 +56 ; |
Metal Products «.........o... g6 320 72 Tho 78 413 sy M dOD (384)
Wood productS. .o innen -10.1 ;88 .26 + 0.5 -21 + 1.1 +6.1 +21 1.0 4.9)
Paper and paper products ..... —-27 18 -7 —1.5 —28 —18 —18 —2.1 .7 kX J
Printing, excluding publishing. . —2.1 1.8 —2.3 -—2.0 -2.1 —0.1
Other mitnufacturing . . ........ 08 - —1.5 - 2.0 +4.7 : —31 - 0.2 ) —17 G0 G4
(Sum of absolule deviations) . .. (67.6)  (55.%) (40.3) 330 (42.4) 1.4 34.5 (24

N . See the notes 10 1ables 3 and 4.
the residual patiern for 7 countries total” 1s the “weighled'' average

— i.e., refers to the composition of the groyp sums of outputs.



IV. OVER-TIME VARIATION OF INDUSTRIAL OUTPUT

A. Introduction

As mentioned carlier (in part 11) the ‘“standard™
cross-section equations, which have been adopted as
the key clement of the model in the present study, are
based on a combined samplc for two different years.
This procedure is justified by the evidence presented in
detail in appendix L.D. In short, the differences between
the two separate cross-section regressions for 1953
and 1958 fall in general within a margin of error accep-
table for this type of analysis; hence, the cross-section
relationship appears to be fairly stable over time — at
least over the five-year interval between the two sample
years. This, however, does not offer a sufficient justifi-
cation for applying the cross-section regression equa-
tions to the study of industrial growth over time. The
analysis has to be supplemented by a direct study of
the over-timc variation.

The over-time (between-sample) variations involved
in the combined sample for the “standard” regressions
could not be isolated as such for a direct analysis, because
part of the countries included in the 1953 sample were
not included from the 1958 sample.* Instead, annual
time serics data were analysed for a somewhat longer
period (1950-1957).

The study of long-run industrial growth could be
carried out by extending the regression analysis back-
wards to the pre-war period. Since the pre-war data
compiled on a comparable basis are available only for
a small number of countries, the test was carried out
only in terms of the errors of projection for the period
1938 to 1953, the projection being based on the standard
cross-section equations.

Apart from thesc explorations, attention will be
directed to other methods of projection, cspecially
those which have recently been undertaken by various
government and international planning agencics, or
related bodies. Compared to those ad hoc projections,
most of which are based on detailed and concrete informa-
tion specifically relevant to individual countries, the
present study is severely simplified as regards both
information and methodology. Nevertheless, a com-
parison of the “normal” pattern (or “reference’ pattern
as it might be more exactly designated) with these ad hoc
projections may reveal some interesting indications
from the point of view of the practical application
of the results of the present study. The discussion of
that aspect of the problem is presentcd in part V. Use
of Results.

# An analysis of the variations in lhe values of D betwcen 1953
and 1958 will be given in section IV.D below.
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B. Regression analysis of short-run time scries

The methods apphied in this test and the results obtained
are described tn appendix LE. The shortness of the
time-period under investigation and certain technical
difficulties inherent in the handling of ttime serics data
represent serious statistical handicaps. In the analysis
of year-to-year behaviour, one of the most serious
difficulties arises from the problem of feads and lags,
the pattern of which can hardly be standardized for
different countries. Morcover, such factors as market
size and resource cndowments are biswcally long-run
variables, which arc better treated as constant in the
short-run. The same applies to the variable 1). On 1he
other hand, some of the factors which arc considered
as constants in cross-section relationships are no longer
constants, but variables in over-time refationships.

In gencral, however, the growth patterns revealed
from a few tentative analyses of time series do not
seem to contradict the ‘‘normal’ pattern implied in
the standard cross-section equations. In fact, when the
analysis is reduced to simple regressions of manufacturing
output in per capita income alone, the resulting estimates
of income elasticitics prove to be reasonably comparable
with the corresponding estimates derived from cross-
section data."?

1n addition, the time series data for individual coun-
tries indicate that countries with very low per capita
incomes (¢.g. less than $100) tend to have rather erratic
patterns as compared with countrics with higher per
capita incomes. This observation is in accordance with
that found in cross-section data; namely. that the regres-
sion fit is significantly for a sample composed of low-
income countrics only.* Another similarity between
the cross-section and time-series patterns is that the
clasticities for low-income countries tend to be on the
average higher than those for higher-tncome countrics,
Such tendency appears particularly in sectors such as
“foods, beverages and tobacco™, ** textiles”, “leather
products”, and also ‘‘non-metallic mincral producis”,
which consist of industries operating with rclatively
simple technologies. This may explain why in the corre-

# See appendix LI, table §-14. These sunple regressions involve
many simplifying assumptions of a rather drastic nature, namely,
(i) that there is no “size’ effect discernibie in the short-run; (n) thai
the “aulonomous’” trend in expansion of industrial oulpul i
neghigible, or cannot be isolated from mcome cticets;, () that the
relative degree of industriahization (1) is, by detimtion, a4 constant
for each country for the time period under consideration, and
(iv) that possible lead-and-lag relationships are of such a stochastic
nature that a hypothesis of no nme fag » better than any other,

when the time-series regressions for imdividugl counties are coms
bined.
# See appendix 1Bi1), table 15, and appendi L1, table 11V



sponding cross-section estimates the growth of these
industrics at the carlier stage of industrialization tends
to relatively  high values of regression constants at
the expense of the regression cucilicients on  income
and or population.

C. Errors of projection, 1938-1953
(for selected countries)

Table 7 shows the errors of the projections for the
I5-year period from 1938 to 1953, which result from the
application of the standard equations to each of the
scventeen countries for which relevant data were avai-
lable. The projections relate only to the increase between
the two points of time, 1938 and 1953, The predicted
increase for cach sector is measured from the 1938
“normal” to the 1953 “normal”, and hence does not
take into account any gaps between the observed and
the normal patterns that may exist in the base year.®
To give an equal weight to every country, the resulting
deviations of the predicted levels in 1953 from the
actual data are expressed in terms of ratios to (or per-
centages of)) the predicted levels for 1953,

One notable feature of the results is that the computed
changes in the values of the relative degree of industriali-
zation (D) for these seventeen countries are relatively
small, hardly exceeding 25 per cent during the fifteen-
year period; in almost all cases in which the values of D
decreased, the initial positions were above normal
D >- 1 in 1938), while the countries whose initial posi-
tions were significantly below normal tended to show
increases in D,

The pattern of projection deviations shows a wide
variance among countries; the average variation among
sectors is even higher.® This implies that, although
the countries show a rather uniform tendency in their
growth patterns (as defined by the behaviour of the
three variables), there appear certain particular diver-
gences from those predicted by the cross-section equa-
tions. Only in four out of the thirteen sectors, however,
the mcan deviations appear to be significantly different
from zero. Those scctors are “chemicals and petroleum

** In other words, the computations deal with index numbers
of value added by sector which are equal to 100 for 1938, both
for the observed and normal levels. Another method of projection,
which 1akes into account the base year patterns of deviations, will
be discussed later.

" An analysis of variance gives the following results:

With D

Variation d.f Alean variation
Between-secior ................ . . ... ... 32,148.1 12
Withinosector oo 130.838.0 193 6719
Torw  162987.0 208

This indicates that the between-sector variation relative to the
within-secror (between-country) variation is yuile significant at
the 95 per cent confidence level,

When the prediction is made without involving D, the prediction
orors show a slightly lower average  between-secior variation,
hul_ a sgieantly higher averuge within-seetor (between-country)
Marnhion
Withour D

Variation o f, Moean ariation
Between-sevton 24.34u 8 12 2.029.1
Wathin sectos S P LR TIN 143 1,144
Torar 2430842 NUJ

products”. for which the cquation shows i tendency
of under-prediction: and “‘clothing”. “printing and
publishing”, and “‘basic metals”, for which the equa-
tions appear to over-predict. The under-prediction in
“chemicals and petroleum products” probably reflects
the trends in the industrial history during the period
considered which witnessed notable development  of
new chemical products (such as plastics) as well as a steep
increase in the use of refined petrolcum as fuel in auta-
mobile transport. The over-prediction in “clothing”
and “printirg and publishing” may be attributed to
the fact that in the advanced European countrics these
industries were already highly devcloped in 1938, The
strong and systematic ovcr-prediction in “basic metals’’
may be related to the fact that the countries in question
fall largely within the high-income group. The income
elasticity for basic metals in this group has been found °
to be 1.16, substantially lower than that in the low-
income group (2.98), and in the two grcups combined
(1.99).8 The high value of this error thus does not
appear to affect the applicability of the standard cross-
section equation for “basic metals” to the growth pattern
in the newly developing (low-income) countries.

D. Over-time changes in * relative degree
of industrialization **

In order that the variable D can be meaningful as an
expression of the relative degree of industrialization,
it has to be reasonably stable at least in the short run
and its variation over time over longer periods should,
for individual countries, follow more or less predictable
patterns. The compliance with these criteria will be
investigated in the present section.

In chart 5 are plotted the computed values of D of
sample countries for the two years, 1953 and ‘1958. It
will be observed that the country points are, on the
whole, grouped around a 45-degree line. This indicates
a remarkable stability over this five-year period in the
value of D within each country. There are a few cases
where significant deviations are observed, such as Korea
(Rep. of), Pakistan and Brazil®® but in general, the
deviations from normal seem to reflect underlying
structural conditions that change only slowly over time.
It will be observed, furthermore, that there is a slightly
higher concentration of country points at the left hand
upper side of the 45-degree line than at the other side.
This would be in accordance with the plausible assump-
tion of a moderate time trend towards more industriali-
zation, irrespective of the variations in income and
population; the five year interval on which the comparison
is based would seem too short, however, to justify any
quantitative estimate of this trend.

It will further be investigated whether there is any
appreciable tendency for lagging countrics (i.c.. countries
with relatively low value of D) to approach the “normal”
level (D ). The data presented in table 7 on the

“. See table 1.5 and appendix 1B and table | in the text.

5 The exceptionally high deviation from the 45-degree line for
the Republic of Korea may be explained by the disturbances of
the Korean War, which «:ill heavily affected the 1953 position of
this country’s cconomy,
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Table

ERRORS OF PROJECTION, 1938.

Aitralia Beigum Canada Denmark: Finland France ,.‘_‘f{’m-"nf
Food, boverages and tohacco . -0 118 S - 94 534 — 18.4 -+ 10.6
Texti'cs e, —13.5 - 53 --30.1 - 85 — 44 — 248 - 46
Clothing und footwear . | .. e --32.6 —21.3 —31.2 —10.8 —11.6 — 286 - 404
Wood products .. . e - 8.8 --12.8 —16.4 16.3 -304 - 37 — 97
Paper products . N A, 139 198 -14.8 —472 240 —116
Prinung and publvhirg . . —34.4 N A, —357 40 36 -7 219
Leather products. ... ... . 12.2 --37.2 -28.7 N. A, — 2.4 — 337 —384
Rubber producis. .. ... .. .. ... ... . . —14.6 4.5 —31.8 - 8.6 — 913 - 17.4 --15.6
Chemica’s and petroleum products ... ... ... - 110 84 - 0.1 137 - 713.2 - 19.7 - 331
Non-metathe moaeral products. . ............. 48 N. A, 71.9 0.0 - 23 - $7 — 27
Baswmetals ... 00 0 -3.6 0.2 -—45.0 -22.7 — 37 — 1.7 —40.3
Mewal products .. ... + 9.3 - 3.6 — 29 —12.2 K + 18.0 — 1.6
Other manufactuting ....................... —32.4 N. A, - 99 — 11 —29.4 N. A. — 39
Values of D { 1938, ... .78 1.21 1.04 1.02 1.09 81 1.12
1983 ..o . 81 1.15 .93 1.28 118 .80 1.38

¢ Mecan error not significantly different from zero at the 95%; confidence level.

within-country variation of D between 1938 and 1953 On the right-hand side of the vertical axis, the scatter

seem 1o point, as was discussed in the previous section, s too indefinite to discern a tendency in any particular

in this direction. und so does the preszntation in chart 5. direction. For the thirty-six ‘““‘under-developed” countries

In chart 6 the relevant data are presented ir a different  in the sample (as shown in table 3), the weighted average

way  which reveals even more clearly the tendency value of O™ was seen to increase from .89 in 1953

referred 10 above. In this chart the changes in D from 10 .96 in 1958, ‘
1953 to 195K are corrclated with the 1953 values of D.

It will be observed. in fact. that the greater proportion _ ‘
of the points on the left-hand side of the vertical axis

s tound in the sccond (positive) quadrant, which indi-

v nl iy o F ; : . 2 Using total mauufacturing value added of respective countries
cates that a country with a rclat_wely low level of indus as weights, For the remaining een countries (more. of ke
triahization tends to show an increase in D, in other “advanced™). the increase in the similarly computed average was

wordsa higher pace of industrialization than the normal,  jess pronounced: 1.04 to 1.07. Since the 1958 data are mostly
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1953 (IN PERCENTAGE POINTS)

Vew

Ireland Ttaly Jupan Netherlands Zeolomd Norway Swedon Sevierland Af :("I’m ‘\:;;; ;’ _:f“‘:[ T
114 - 57 —5.5 —10.1 - 208 1.7 AR ] ss 1§ 19 4 AL
(-4

- 348 -24.7 —30.5 —21 - 811 58 16.2 28 271 2038 T4
(- ‘.7’

—26.5 —40.1 —379 —37.8 374 - 18.8 -10.5 19.4 288 So.8 178
{ 6%

‘ —3306 6.5 - 83.0 - 543 —18.0 -10 248 14.2 18.5 398 120
(! 70)

<99 —320 - 67.0 --17 © 69.1 -0 321 183 15.5 477 10.1¢
(9

—25.2 N. A, 15 —127 —36.9 —~18.1 1.8 - 4.6 6.1 439 148
tid9)

- 44,4 -39.2 52 - 439 - 16.6 +0.3 - 51 .2 3.2 45 7.3¢
(:174)

N. A, +13.0 347 - 289 N. A. —12.6 130.0 20.4 20 22 c1vge
(100

-—0.5 -+61.8 --37 --23.6 —6.7 +37.8 - 728 02 2 200 s 23
(162

- 91.2 +6.3 —1.3 —I11.1 —20.4 1 43.3 - 0.2 112 18.3 134 133e
(1716

N. A, —26.2 —1.2 -37 N. A. -4 --34.0 1.3 -9 26 188
(144

—120 -10 +21.4 +12.0 —13.8 --71 ~-38 1.4 02 320 1 2.8
(t3h

N. A. N. A, - 109 N. A. N. A. —-25.4 - 18.7 - 85 1.6 -216 9.0
(182

75 9 1.14 1.2 i 1.20 78 1.26 1.08 .57
91 114 1.17 1.26 .82 1.31 .97 1.1 94 .60

As regards the behaviour of low-income countries,
it will be remembered that V, equation estimated for the
low-income group alone involved a somewhat higher
income clasticity than the standard Vo equation. The
difference between the two equations is such that, for a
low-income country with a per capita income growth
of 2 per cent per annum, the pace of industrialization

extrapoluled from the 1953 censuses according to available indexcs
of industrial production, il can be expected that the “observed”
rates of increase generally involve a positive bias.

)

along the former cquation resulls in an increase in 1),
roughly of the order of 1 pcr cent per annum. %

Apart from such a general tendency, however, long-
run changes in D in individual countries will depend
on the existing possibilities for industrialization and the
intensiveness of the efforts made by these countries to
exploit these possibilities.

*¢ See 1able 1 in the text and table 1 $ 11 appendix 1.B; the differ-
ence between the two V, equations is:

L]
v
m.‘\.(—"’) 1178 - 500 log + 005 log P,
[ ]
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V. USE OF RESUL1S

A. Introduction

In this part of the study. some suggestions are made
with respect to the u.: of the cquations for determining
the ““normal” level and pattern of a country's manufac-
tuning industry in analysis and projection. As was noted
carlier, this term “normal” is an empirical concepl
derived from a -ystematic investigation of observed
facts, and thus has no intrinsic normative valuc: it
refers to what could be anticipated on the average on
the basis of the available information. By the same
token. the model based on the standard equations is
not intended to be used as a coin-in-the-slot machine
which would turn out projected output levels by mecha-
nical computation. To make a justified estimate of these
levels in a given country, it is necessary to take into
account all the information available on the country’s
specific economic, institutional and other pertinent
characteristics, which are only partly reflected in the
explanatory variables of the equations. Even less could
the model be used as a substitute for planning, since,
in addition to the pertinent characteristics referred
to above, activity of the public sector and government
intervention provided for in the plan may significantly
influence the pacc and pattern of development — which is
exactly the objective of development planning.

In the following some technical problems will be
discussed which are to be encountered in the practical
application of the standard equations, including certain
adjustment procedures involved in the computation
of a “normal” pattern and its application for projec-
tions. An attempt is also made to compare the projec-
tions derived from the standard equations with those
based on other methods, especially the input-output
approach.

B. Computation of the “‘normal” patters

The computation of the “normal” pattern of industrial
output on the basis of the standard equations involves
various steps and adjustments.

In applying the standard equations of table 1, care
will be taken to express the variables in the appropriate
units which are indicated in the footnote of the table:
per capita income is to be expressed in 1953 US dollars
and population to br measured in millions: the equa-
tions will then yield -alue added in millions of 1953 US
dollars. The choice of the appropriate exchange rate
for the conversion of national value units of a given
year into US dollars is a vital factor in the calculation;
the choice of the exchange rate will alfect not only the
absolute levels of valuec added obtained in applying the
equations, but also the corresponding percentage compo-
sition of manufacturing industry.

29

The following calculations are carnied out on 1w
basis of the data on Pera given in an 1CE A study
The general duta and the value added tignres by sectons
are presented at the top and m column (1) of table &,
respectively. The “normal™ level of vadue added Proves
as indicated in table X, 10 be $295.5 nullon, Siee the
observed fevel of value added is $377.4 mulhon, 1he
relative degree of indnstrialization cquals 1277 fhe
“normal” value added by sectors is obtained m two
consecutive steps: first. an nnadjusted set of vihie added

*

figures, V.. is calculated by applving the stundard secton
equations of table | to the same given levels of por
capita income and population and the vilue of D obtained
in the previous step; the results are presented in column
(2) of table &. These ligures have to be adjusted to SISty
the adding-up condition; that is, the sum of the “normal’
value-added fcvels by sectors should equal the observed
value added V, of total manufacturing.

Two alternative methods may be proposed for this
adjustment. The simplest method - designated as the
k-method in table 8 s to use one and the same adjust-
ment factor, which is equal to the ratio of the observed

[
Vol 1o the

B [

sum of computed sector outputs (X, , V3% In 1he
other method - which is designated as 1) -methed
the gap “k” is reintroduced In the sector equations
as if it were an additional value of ). As seen in the
example presented in table & (column 4), this procedure
results in a considerable narrowing down, although
not an climination of the gap n it first application;
by reiterating the procedure a few times i (practice
at most twice) a quite satistactory approumation of
the identity is obtained.® In a sense, this 1) -method
can be said to take advantage of the conceptual compleviny
of the D variable discussed carlicr, and 10 1end to seduce
the magnitude of the residuals from “*normal” for those
sectors with regression coeflicients on log 1) spmticantly
different from unity.®

level of total manufacturing output (V,

% Anmalysis and Projections of Leonomic Development Vi The
Industrial  Development of Peru (\ nned Natons  publication,
Sales No.: $99.11.G.2).

4 See LA, footnote 4.

" For the pariicular cxample shown an table X, the propor-
tionality factor (&) equuls 1.2237, which s, o oure, equal 1
the first round value of 1) in the D'-method  the ditlorences
between the two alicrnalive “normal™ levels of oot oulpets are
not very scrious; the scctor residuals tomaun willh 1 waie signs
in almost all cases no nuatier which *uoriaat  deveds 1oy be taken,
and the difference in the over-walor s, of thes o aduals s
only aboul 27, of the 1o tal outpul. The over-weotor si of reidials
is presenled here separately for postiive aod nosative resadonb
numerically, this sum el one-half of the g it v,
of the same scclor residical

* See discussion i HE B, tootnor £

R T




Table 8

EXAMPLE OF COMPUTATION OF NORMAL PATTERN

OVER-ALL DATA (GIVEN) 3
National income...................
Population........................
Per capitaincome..................
Total value added by manufacturing. .
VALUE ADDED BY MANUFACTURING BY SECTOR ($ MILLION) :

$ 1,482 million
$ 8,941 thousand
$165.7

$377.4 million

Calcutation of ** normal ** pattern® Residuals
Adjustment by D’-method
Direct
results Adjustment

Actual Sfrom by First Second k-method D’ emethod

pattern®  édquations (V®,)  k-method round round Final (W3 (H(®

) (¢} (&) “* ® ® m ®
Food, beverages and tobacco ... 1509 112.8 1380 1344 133.4 1336 +12.9 +17.3
Textiles . ........ovovvvnein .. 57.0 il 8.1 376 374 374 --18.9 +19.6
Clothing and footwear ... ....... 309 209 256 248 24.7 4.7 +8.3 -6.2
Wood products ................ 136 18.7 19.2 19.2 19.1 19.1 -3 5.3
Paper and products. ............ 36 56 6.9 1.9 7.6 7.7 —-33 -—4.)
Printing and publishing.......... 80 93 11.4 1.1 11.0 11.0 —34 -—30
Leather and products ....... .. 53 59 7.2 7.5 7.3 73 —1.9 —20
Rubber products ............... s 32 9 34 34 34 —0.1 +0.4
Chemical and petroleum products. 49.1 29 280 26.4 26.3 263 +21.1 +22.8
Non-metallic mineral products ... 159 U7 30.2 Jos 306 Y. —14.3 —14.7
Basicmetals ................... 43 84 10.3 12.2 1.9 120 —6.0 A
Metalproducts. .. .............. 284 419 517 99 9.2 9.3 —25.3 -—30.9
Oher. . ... it 6.6 40 49 50 .0 50 +1.7 +1.6
Torar, manufacturing........... 3774 308.4 7.4 390.2 3769 ng + 999 +61.9
by V, équation 298.5
1.27m
A. B. All dollar values are in 1933 prices. and rtrolnmond cosl ucts’’ excludes “electricity’’, which is inclu-
* The data correspond 1o those for the Peruvian economy, 1935,  ded in the original (ECLA’s) data of this sector;

which are presented in Umiled Nations: Analvscs and Projections of
Economic Development, V1, op. cit., the original data (in Peruvian
currency at 1935 prices) are converted into 1953 US. dollars by
using 4 unique exchange rate ($7.36 per sol) and a unique price index
timplicit price deflator of GDP); relative prices of manufactured goods
are thus assumed 10 be unchanged between 1953 and 1935; ** chemicals

C. Projection of the “ relative ™ degree
of industrislization

It is clear that for projection purposes a “‘target”
level of ““total” manufacturing output (V,) and hence
the value of D implicit in that level should be given
before the corresponding “normal’”  composition of
sector outputs can be derived. In this conncxion, it
will be useful to examine the “‘intentional” rates of
industrialization expressed in various Governments’
development plans or the rates derived from ad hoc country
studies, in order to have an idea about the range of
variation of the projected increases in the value of D.
Table 9 presents the results of such illustrative study
of 18 cases, 'vhich were selected arbitrarily. As explained

. s
m the footnote on the table, R,, denctes the percentage
rute of change in D over the period considered which

b Based on the above data and the standard equations in table I:
Col. (3): k (unique propoﬂiom!ity factor) = 1.2237.

Col. (4): after application of Dy = 1.2237.

Col. (3): sfier application of D, (= 0.9926).

Col. (6): after application of Dy ( - 1.0012).

is impli=it in each autonomous projection. Since the de-
gree of realism and precision, as well as the time periods,
of these projections vary to a considerable extent from
case to case, the comparisons made in the following
are not intended to lead to any generalizations or to
any critical appraisal of these projections.

In 10 out of the 18 cases, the implicit changes in D
are almost negligible, hardly cxceeding one percentage
point per annum. Most of these cases concern not
“intentional” data, but are based on country projec-
tions, which have been carried out independently of the
present study. The ‘“‘intentional” rates of industrializa-
tion involved in governments’ planning data are gencrally

]
high relative to the normal (R\.o). especially in countries

which showed very low values of D in 1958 (countries
1. J, and X). In one case (country P) tac declining D




i
3

Table 9

IMPLICIT CHANGES IN D N “* outniciaL

" PROJECTIONS OF TOTAL MANUEACTURIN + ol e

Poglii b st vitorN
c Othaial = proicction by oot
Apeoa
R. R, Ry, ;\ . .‘\“l’:“h“:a toronenale
Poriod Jor " @ » @ ! T TR
Country { Number of years BN °, e, R )

A..... 1955—1967 2 77 40 107 107 0 1
B...... 1955—1967 (12) a 60 2 86 v RO 8y v b 1 .
b 10 1) 1220t 9 200 fw y 0

C...... 1954—1962 th 42 17 S8 54 3 “ 120
D...... 1953 —1965 (12) al20 08 213, V7S 4, V1O -

b &l 38 146 ) 110 17 112 Vo

E...... 1961—1970 (4)] 6l 29 - 76 82 )3 € )2 3]
F. .... 1955-—1969 (10) t0 36 101 109 M t )4 100
G...... 19551965 (10) n 13 97 98 | N 128
H...... 19601966 ()] 20 10 38 26 10 1.8 90
Io...... 1957-—-1968 ab 9 43 23 122 53 [ Ri
Joooo 19601965 3 20 9 43 26 16 AR 18
K...... 1960—1965 % 40 26 87 54 2 6 60
L...... 1954— 1961 ) 24 11 60 30 N 1.1 1
M.... 19591963 6 41 28 66 58 7 (] 90
N...... 1958—1963 (£)) M 28 54 43 4 11 1.40
0.... 19%6/58—1970 (13 167 138 382 282 I8 1.8 1.30
P...... 1960 -—1965 (5 n 61 83 108 t t ni 1.%0

col ((:)) wd:?vd :eiv. nuam mgl‘:'l apply:u the ‘‘offi-

cnal"nmo(w in total income and in p«capinimomshown in
coh.(l)md(z) i.t..

L=+ R+ RS
Col. (3): deﬂvcd u

o 1 +dig = (1 + Re)il + Ry,
(6): increment annum (expressed in percen ints),
approximately calculated u&.; the level indicated in col (7)” pown
Col. (7): values of D based on the data used for regressions.
Countries and sowrces
A. Argentina; UN (ECLA): Analyses and Projections of Ecomomic
Development, vol. V (Sales No.: $9.11.G.3).

B. Bolivia; UN (ECLA): Economic Bulletin for Latin America, vol. 11,
No. 2, Oct. 1957,

C. Brazil, UN (ECLA): Amalyses and Projections of Economic Develop-
ment, vol. 11 (Sales No.: 36.11.G.2).

D. Colom! thN!CI.)AuIyn:MPmk«buo]Ecmm
Development, vol. 111 (’dllNo $7.11.G.3

E. Chile; Corporaciéa de¢ Fomento de la Produccién, Programs
N«M*MMI“I 1970.

F. Ecuador; Junts Nacionsl de Planificacién y Coordinacién Fcond-

may be considered as a prima facie case of declining
income clasticity associated with a high degree of indus-
trialization; it reflects a certain slow-down in the rate
of increase in the share of manufacturing in total national
product which was exceptionally high in preceding
years ¥

The value of ‘R', derived from an “intentional” rate

¥ The share of manufacturing product in total national product
in Yugoslavia is nearly 43 per cent in 1958, by using a somewhat
lower exchange rate for dollar conversion the value of D goes up
as high as 2.00, which might be a more plausible estimate for this
country than the one shown in table 9. Apart from this case, a
short-period plan with declining D might sometimes be rcasonabie,

3l

mica, Bases y Directivas Para Programar ¢l Desarrollo Lionimico de
Ecuador (1958).

G. Peru; UN (ECLA)Y: Analyses and Projections of Feonomic Develop-
ment, vol. VI (Sales No.: 59.11.G.2).

H. Burma; Ministry of National Planning:. Second 1 our Y car Plan jor
the Union of Burma (1961-62 10 1964-65).

1. Ceylon, National Planning Counctl, The Ton-Year Plan (19%9),

J. Pakistan; Planning Comnussion, The Scoomd Lo Year Plan
(1960-65).

K. UAR; National Planning Committee, Gemeral Lrame of The
l!;;r’-))’m Plan for Economic and Social Development (July 1960 June

L. Ethiopia; Imperial Ethiopiun Government,
ment Plan, 1957-61.

M. Morocco, Ministére de I'Fconomie nationale, Plan quinguennal,
1960-1964.

N. Grecce; Mmistry of Co-otdimavion, Preliminary bive ) car Pro-
gramme for the Economic Development of Greece (1939),

0. Japan; Economic Planninl Agency, New long Range Feonomic
Plan of Japan (1961-70) - Doubling Natwnal Income Plan (1960).

P. Yugoslavia. Secretariat {or Information of the Federal bxecutine
Council, The Five-Year Plan of Lconomc Deyclopment of Yugoslavia,
1961-1963.

Five- Year Develop-

of industrialization provides a quick check of a country’s
plan in terms of inter-country comparison. If the target
rate happens to be sct on the basis of some arbitrary
assumpuons without a sufficient realistic background,

R,, provides a uscful indication of the cffort which
would be required to achicve the set targess, against
which some other, perhaps more rcalistic, aliernatives
may be explored.

especially in case there s an acute need of structural readjust-
ments ensuing after highly concentrative eltorts of fusiening manufac-
turing industries.




Tuble 11}

L'XAMPIT OF PROJLCTION

Ovir-ate para e

$ 2,527 mullion

$ 11,464 thousand
$2204

$ 750.8 million

Nationalincome . 0
Population ..o
Per capila income .
Toal value added by manufacturing

TARGET YEAR BENCHMARKS 1OR MANUIACTURING VALUE ADDED BY SECTOR (§ MILLION;

Adjusted level
Variant 14 Variant 1D Variam N
) h":":;'" :"‘*"; (resishoals } :::" (residhenls ; ::2: { resuduals )
1)) )] ()] ) (6 m
Food, beverages and lobacco ............. 221.6 2389 (+17.) 2560 (1 )4) 2571 (+38.5)
Textibes ......oovt i e 74.3 939 (+19.6) 113.3 (+39.0) 1166 (1423
Clothing and foolwear ................... 46.9 L1 8] (+6.2) 9.2 (+12.3) 60.1 (+132)
Woodproducls ...............coiinnnnn. 38.7 332 (59 278 (—i0.9) 288 (—10.2)
Paperand producis................cevees 189 148 (4.1 10.7 32 9.3 (—9.6)
Printing and publishing .................. 23.6 206 (-0 17.6 (—6.0) 1.7 (—59)
Leatherand products . ................... 12,2 102 (—20) 8.2 (—4.0) 89 -3y
Rubber products . ...........cccovvnvnnnn, 7.2 76 (+04) 80 (+08) 82 (+10)
Chemicals and pelroleum products......... 58.3 811 (+228) 103.7 (+45.4) 1114 (+8531)
Non-metallic mineral products ............ $8.7 410 (—14D) 26.5 (—2.2) 2.9 (—25.8)
Basicmetals..................covnnnnn, k] 254 (=1 178 (—18.3) 12.3 (—20.8)
Metalproducis .......................e 148.5 1176 (—3%.9) 870 (—61.9) 74.3 (—74.2)
Other........coi i ittt i eees 11.8 134  (+1.6) 15.0 (+32 16.5 (+4.7)
Torar, manufacluring ................... 7%0.8 7%08 (+67.9) 7508 (+138.1) 750.8 (+149.8)
by V, equation : §71.5
D 1.300

N.B. All dollar values are in 1983 prices.

¥ Over-all data correspond 1o the dala for the Peruvian cconomy,
1965, projected by ECLA in United Nations: Amalyses and Projections,
ete.: LCLA's own projections of manufacturing output by sector
are shown in table 1.

Col. (1): computed by D’-mcthod on the basis of the above data ;

D. Projections of sectoral pattern and their
with the results derived from other methods

Given an independent projection of ““total” manu-
facturing output, it is easy to compute the corresponding
“normal” levels of secior outputs, thus providing a
set of benchmarks for sectoral planning. As has been
repeatedly emphasized in this study, the “normal”
pattern as such may or may not be construed as a ““target”
pattern. Even at this stage of computation, it is desirable
at least to take into account the pattern of deviations
from “normal” in the base year, since sectors which

have shown significani deviations in the base year arc
likely 10 maintain to some exient their leads or lags
relative to normal in the projection period. In the follow-
ing. some of the procedures of adjusting the “‘normal”
patiern for the base year position are illustrated. There
are several variants to be considercd: variant 1A assumes
that the absolute value of each sector residual remains

Col. (2): assumes the same values and distribution of sector re iduals
(as shown in col. (3)) as in 1955 (sec table 9, col. (8));

Col. (4): azsumes that all sector residuals grow (with unchange signs)
at the same rate as total manufacturing output grows;

Col. (6): assumes that sector outputs grow at respective ‘‘normal rates’’
derived directly from the standard equations; results invoive the
adjustment to additivity by D’- method.

unchanged, so that the residual declines in relation to
the level of output as the latter increases (see column (3)
in table 10); variant 1B assumes that all the sector resi-
duals increase — with their signs unchanged — at the
same rate as that of roral manufacturing output; the
sum of sector residuals in relation to total manufacturing
output, as well as their distribution over sectors, remains
in this case unchanged (see column (5) in table 10);
variant 11 assumes that the residuals grow at the same
ratc as the output in the respective sectors, so that not
only the pattern of the residuals change, but also the
over-all deviations from the normal pattern tend to
increase with an increasing rate of industrialization
(see column (7) in table 10).

Of course, the choice of the most appropriate assump-
tion for carrying out the residual adjustments will
have to be made in cach case in the light of particular
circumsiances. Available information would, however,
seem lo provide some evidence, though not quite general,




Tuble 1}

COMPARISON Wi FOL A proac 110N

Fol A projectiom Dovaabior s trame a0} e
badin L Py
added (I‘HN ' 1va s . liom
1968 tind © Naermad Varant 114 Voo 4N b 1t
h M (R oh R T
Food, beverages and tobaceo ... L. M50 (1024 S 238 62 109 120
Textiles .. ... ..o 1106 (194.0 6.3 16.7 N/ ni
Clothing and footwear .. .......... 659 2130 190 128 67 AR
Wood products .................. 263 (1934 124 69 1S 22
Paper and products. ... .......... 98 (2122 9.1 5.0 X 0.
Printing and publishing .. .. .. .. ... 15.7 (196.3) 19 49 19 J0
Leather and products ... .. .. ...... 1.1 (209.4) 1.1 - 09 29 b
Rubber products ................. 108 (284.2) L 36 B hE 26
Chemical and petroleum products. . . 98 (2).2) - 41.5 187 LK .o
Non-metallic mineral products ..... 68 (2314 18.9 4.2 10.3 69
Basicmetals ..................... 15.7 (365.1) 17.4 9.7 b 4
Metal products .................. 91.7 (3229 -56.8 -189 47 17.4
Other........cocivv it 1S (174.2) -0.3 19 s S0
ToraL, manufacturing............. 750.8 (198.9) - 1239 . S48 274 DN

Col. (31: ithe 1963 “normal’’ levels are shown in table
10, col. (1);
Cols. (4). (%) and (6): see tuble 1, cols. (2), (4) und (b)

N.B. Numbers in all columns cxcept col. (2) are in
millions of 1953 US dollars.

Cols. (1) and (2): derived from United Nations:
Ar':y;m and Projections, etc.; 1938 levels are shown in
ta :

Table 12
INCREASES IN MANUFACTURING VALLIE ADDHD BY C\USES (FCLA PROSFCTIONS)

Due o worease

Due to imcrease In final lomand it rmediate e

ue to import substitutions

00;25:::1!"‘ ' Lor
> 0 (] - Ve et or L " oy -
196 "” Total Exports (‘»:u‘::mp Investment  Lotal mamdfac-  mamit - 1ol :ll:n::':.; n’o:.'lmn
turing turing production
industrr o incdustriie
(L1 ) (&1} ) * (LY M (L] “n (o) (i
Food, beverages and tobacco . 942 83.3 10.0 7.2 10.9 10.7 02 ( O ( 28 14
Textiles....... e 536 374 3 M4 16.2 14.% 1.7 98 9.4 0.t
Clothing and footwear. . ..... 350 s — 338 - .8 1.5 12 29 0.1
Wood products . ............ 127 1.6 0.3 LB ] .8 5.1 50 0.1 1.6 1.5 0.1
Paper and products ........ . 6.} 1.2 - 1.2 - 5.1 4.9 0.2 27 0y I8
Printing and publishing ...... 1.7 4.7 - 4.6 0.1 310 28 0.2 04 0.4
Leather and products. .. ..... 58 0.2 - 0.2 S6 5.6 :
Rubber products............ 70 s 0.2 s} 1.5 1.4 0.1 0.6 053 0.
Chemical and petroleum
products........o000nn.00 307 18.6 (—)10.2 27 0 32 258 6.6 188 0.6 8.2
Non-metallic mineral products 209 158 (—) 01 27 130 S 43 08 40 10 10
Basicmetals.............. . 1.4 9.2 8 — 0.7 2.2 22 o 1.3 0.7 0.6
Metal products ............ . 63 5.3 - 150 40.3 80 10 1.0 328 280 448
Other .........ovvivvvvvnnn 49 44 — 44 — 0s 0.s -
ToraL, manufacturing ....... KYAR ) 276.6 116 2016 61 4 96.8 859 10.9 741 453 8RB
N.B. All values in millions of 1953 US §. Col. () Cobs. (10) - (1)), co.. 0y 15 derved Jrom the increase 1n

Derived from the input-output tables for Peru, 1955 and 1965; sece
United Nations: Analyses and Projections.

Col. (1) = Cols. (2) + (6):

Col. (2) = Cols. (3) + (&) + (5): value-added wncms of the
increments of final bills of goods (domestically prod )

Col. (6) = Cols. (7) + (8); value-added components of the increases in
indirect production rquirements; col. (8) is derived from the increase in
production requirements of manufacturing industries for non-manu-
facturing production;

the domestic production of goods for tinal use over and above the
increase proportional total final demand for products of cach of the
thirteen sectors; col. (11) s derived from the increase 1n indirect pro-
duction requitements (with the increases i final demand given in col. (2y)
due to the changes 1n input coefficients during the peniod. 1See footnote
10 text on the nunor under-estimation nvolvcd in the abuve estimale ol
total import substitution ¢ffects }

3




that when a country deviates considerably from the
“normal” output pattern, lagging sectors are likely to
grow faster and leading sectors more slowly than “nor-
mal”, so that the gencral industrial output pattern
tends relatively to approach “normal”.® This would
provide some indication in favour of variant IA (which
assumes a relative over-all approach to “normal”) as
against variant 1B or 11 - where the relative significance
of the deviations from normal rcmains constant or tends
to increasc. 1t should be noted, however, that the variants
prescnted above are only a few arbitrary examples among
a variety of methods for carrying out such adjustments.

For illustrativc purposes, thc 1965 projections for
the Peruvian cconomy presented in table 10, which
were carried out which the standard equations of the
present study, are compared with ECLA’s own projec-
tions. The ECLA projections of sector outputs are given
in the document on the Peruvian economy referred to
carlier. Thoy are presented in column (I) of table |1
and the deviations from the ‘‘normal’” pattern — in
the sensc defined above — in column (3).

A comparison between these deviations for the target
year and those in column (8) in table 8 representing
the deviations from ‘“‘normal’’ in the base year implies
that in almost all sectors ECLA has assumed the devia-
tions from “normal” to persist in the same direction
and to increase, not only in absolute terms, but even
more or less proportionate to the projected increases
in output® Indeed, ‘“food, beverages and tobacco”
(with an actual level substantially higher than “‘normal’’)
and “non-metallic mineral products’’ (which is substan-
tially below “normal’) show in the ECLA projections
a relative decrease — and yet an increase in absolute
terms — over the ten-year period in the deviation from
“normal”, But in most of the lagging producer-oriented
industries, such as “paper and products”, *“basic metals”
and “metal products”, ECLA turns out to foresee
even a persistent widening of the gap.*

The deviations from the ECLA projections of the
benchmarks derived by the equations are presented
in columns (4) - (6) of table II. As could be expected
under the circumstances referred to above, the pattern

* Such a tendency will be especially observed at earlier stages
of industrialization when high deviations from “normal” reflect
quite frequently a structural imbalance of the economy owing
to its immaturity.

*1 |t should be noted that this is at variance with the conjectural
hypothesis of a gradual approach to ““normal” referred to above.
1t is then open to question whether the deviations from ‘‘normal”
in ECLA's projections should be the kind that could be related
to intrinsic factors in the Peruvian economy rather than to random
developments. An investigation along this line is beyond the scope
of the present study.

83 According to ECLA’s projection, the supply of the products
of those sectors in the target year is assumed to be still highly
dependent on imports from abroad: for example, the percentage
of imports in total supply is 36", in “‘paper and products’, 68°;
in “‘metal products™ and 44°,, in "iron and steel”; even in '‘chemicals
and petroleum products”’, ‘chemicals” alone (excluding ““petroteum
and coal products™) considerably depend on imports (34°; of
total supply in 1968); “iron and steel’’, which is a new industry
and almost non-existent in the base year in this country, weighs
only 8%, or so in the toal production of “basic metals™ even in
the target vear, the rest of the latier being composed of noa-ferrous
metal mdustries (mainly copper), as much as 85%°, of which is
exported abroad.
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adjusted in accordance with variant IB appears on the
whole to be closest to the ECLA projections while the
one based on variant IA difters most from the ECLA
figures.

1t will be noted that the differences between the equa-
tion projections, espccially those adjusted according
to variant IB, and the ECLA projections are very small:
the sector sum of the deviations in column (5) of table 11
amounts to less than 4%, of the projected total manu-
facturing output given in column (1).

As a further step in the comparative analysis. it is
useful to break down the increases in sector outputs
by sources of origins. In terms of input-output analysis,
which is the basic tool in the ECLA projection.®® the
increase in each sector’s output can be attributed to:
(1) projected increase in final bill of goods, and (2) pro-
jected increase in the intermediate use of the products
produced by this sector. Table 12 presents the results
of breaking down the total increment of output (value
added) in each sector according to these two main
categories. The first category is further subdivided into
three types of demand: consumption, investment, and
expoits. The increase in intermediate requirements
stems not only from the final demand for manufactured
goods, but also from non-manufacturing production
requirements, which, in turn, are related to both final
demand for non-manufactured products and non-
manufacturing production induced by manufacturing;
the increase in the intermediate use of manufactured
products is thus subdivided into intermediate use in
manufacturing industries % and that in non-manufacturing
industries. This analysis indicates that a greater part of
the intermediate demand for manufactured products
arises from the manufacturing industries themselves.

Among the thirteen sectors, those which devote an
extremely high proportion of their products to interme-
diate use in other industries are: “paper and products’’,
“leather and products”, ‘“‘chemicals and petroleum
products”; then follow ‘“wood products”, “Printing
and publishing” and “textile”; “basic metals” is no
exception, but because of the very large exports of this
sector — primarily in the form of non-ferrous metals —
the deliveries to other domestic industries appear rela-
tively small to total output.

In ECLA’s projection, the input-output coefficients
are assumed to change only slightly over the period
considered. The result of the change in these coefficients,

% The Peruvian input-output table considered here should, as
indicated in the ECLA study referred to carlicr, be regarded as
only of a very preliminary nature. The basic data were supplied
mainly by a sample survey of manufacturing enterprises and not
by an industrial census of the whole economy. Also, the inter-
industry relationships covered by the matrix are restricted to
manufacturing industries, other important sectors of the economy
not being fully covercd, The matrix consisted of seventeen manu-
facturing sectors, but only three non-manufacturing sectors —
“agricultural activities”, “‘extractive industries” and “services’;
*'services” is especially poor, its explicit transactions being restricted
to sales to other sectors with no purchases by this sector from
other sectors.

# This obtains by assuming that any increase in 1he demand for
non-manufacturing products over the base ycar level was met by
imports from abroad with no increase in domestic production.




which can be considered in this particular case primarily
duc to import substitutions in the sector ol intermediate
products. is an extra increase in manufacturing value
added of $28.8 million: this stems, as will be noted
in column (11 of table 12. mostly from the develop-
ment of new chemical industries and metal-working
industries.

Inter-sectoral consistency is agatn an important factor
in the projection for sectors such as ‘“‘non-metallic
mineral products”, “metal  products” and  “‘rubber
products”; the projections for their sectors depend on
the projections of demand for investment goods, which
in turn depend on the projection of the industrializa-
tion pattern as a whole. Import substitution in the area
of final bills of goods may be defined quantitatively
as an increase in domestic production of goods for
final use which is more than proportionate to the increase
of total final demand. Applying this definition to each
sector’s projection, levels of import substitution in final

demand are obtained as indicated in column (10) of

table 12 of a total of 45.3 million. It is especially in
“metal products” and “textiles” that a significant contri-
bution of this type is foreseen. Total import substitution
by sectors, comprising both categories considered above.,
is obtained as the sum of columns (10) and (11) in table 12;
the corresponding figures are given in column (9); %
they amount to $74.1 million which represents about
207; of the total projected increase in output.

E. Final remarks

It is clear that a systematic analysis of the differences
between ECLA projections of sector outputs and the
projections bascd on the standard equations would
greatly contribute to improving the insight into the
former in the light of the particular circumstances and
historical conditions of the Peruvian economy; in such
an analysis a breakdown by origin of the discrepancies
along the lines of the presentation in table 12 would
provide a useful starting point. It is beyond the scope
of the present study to analyse the discrepancics them-
selves in this particular example. An extension of the
above type of comparative analysis to a number of other
cases would also be highly useful to clarify the merits
and demerits of the present study in relation to its
practical applications.

Indeed, the projection technique using the standard

** Column (10) does nol include the value added component
of indirect production requirements that are induced by the import
substilution in the final bills of goods; since column (11} includes
only thai part of the increases in indirect production requirements
that are caused by the changes in input coefficients, the indirect
trequirements induced by imporl subsiitution in final demand
without the changes in input coefficients do not appear in any of
the columns. A rough computation wouid show, however, that
the under-cstimation of the effect of impon substitution due to
this factor hardly exceeds 152, of the total of column ( 10).
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cquations s quite simple: the only vartables that have
to be estimated independenth are national income,
population and toul manufacturme outpnt. 1y roCs
without saving, however, that the “normal-pattern’”
approach of this particuliar type does not provide com-
plete insight into the mechanism of dustriahzation,
For example, the analysis of the “normual™ pattern of
industrial growth in output should he aecompinicd
by that of the coreesponding “normal™ pattern of ymiport
substitution and of Torcign traede ne gencral which s
contained in the present model only in implicit form
On the other hand, a reformulation of normal-pattern
approach in terms of the input-output concepts, which
is certainly a desirable work-programme for the future,
would require a considerable amount of work in obtaining
the relevant data on internationally comparable basis.
Apart from such new lines ol work, it should be rentem-
bered that the present study is susceptible of further
refinement within its own analytical framework: in
particular, it would be desirable to eneitge in a more
extensive analysis of over-time variations. This may be
feasible in the future as comparable times-series data
become available for a sufficiently large number of
countries and over a reasonably long period of time.

It is, however, believed that cven with these short-
comings the present study, limited to the cross-section
regressions, will be useful in providing « first approach
to the study of the structure of manufacturing industry
in developing countries and a mcans of projection of
the gencral trends in this sector of the cconomy. As far
as the former is concerned, the “normal” pattern derived
from the equations constitutes a convenient set of
benchmarks against which the cxisting pattern can be
measured and analysed; for projection purposes, the
present method provides a tentative sectoral pattern
that could serve as a starting point for a more detailed
analysis taking into account to the fallest possible
extgnt the characteristics ol the particular ¢conomy
under consideration.

“ Although it is belicved that the degree of nierdependence
among industries lends to increase in the course of indastrializa-
tion, it remains to be investigaled whether 11 is possible 10 establish
any systematic or “normal” pattern of changes in interindustry
relations, expressed in iwerms of an input-coetlicienl matrix of
a standardized form. A study in this direction has already been
advanced to a considerable exlent, especialiy hy 11, B, Chenery
& T. Watanabe: see “International Comparisons of The Siructure
of Production”, Eeomometrica, October 1958; and also some of
their later works carricd oul in connexion with Stanford Projevt
for Quantitalive Research in Fconomig Development v Stanford
University, California, such as “An Interindustry Analysis of
Growth Patierns” (1960, mimeographed). Becaase of The scarcity
and inadequacy of relevant data, th-<e studies are sull in a preli-
minary stage both in the quality of standardizalion of mnput-output
tables involved and in 1the number of couniries covered in compara-
tive analysis. Recommendations for spueding up the compilation
of interindusiry tables in nnder-developed countries have been
made on many occasion: see, for example, Reporl ol the Second
Group of Experts on Prograinming Techniques for the sl sesston
of the Confercnoe of Asian liconomic Planners, Seplember-October
1961, New Delhi, India.




Appendix I. Methods of statistical analysis

A. Test of significance of various candidate variables

(1) The candidate variables which were chosen to explain manu-
facturing vatue added by sector (Vis,i 0,1, .., 13 in millions of
1953 US dollars) are:

per capita national income in 1953 US 8,

size of population in thousands;

capacity of installed power-cquipment per employee
in horsepower;

annual average rate of growth (in percentage) in per
capita national income at constant prices during
the period 1950-57,

pereentage share of gross domestic capital formation
in gross domestic product ;

percentage  share of government (consumption)
expenditure in gross domestic product;

ratio (in percentage) of exports plus imports of
guods and services to gross domestic product;
X,/X: percertage share of primary exports in total exports.

Al variables relate to 1983, The variables in absolute value Vs,
P, y, and K/L) were introduced in the form of their logarithms; 2
those in the form of ratios (r, 1Y, G/Y, (X i M)Y and X,/X) in
natural values.

The relative significance of those candidate explanatory variables
was tested mainly by an iterative procedure of linear multiple
regressions based on cross-section data for a considerable number
of countries (see footnotes on tables I-1 and 2). Owingto the hete-
roskedasticity involved in the cross-country data and the variation
of the sample size for different scctors, the observations for cach
country were weighted in proportion to its relative level of per
capita income (see appendix 1.B for the significance of the weighting
system employed in this analysis).

(2) Table are shows the list of the variables whose regression
coeflicients significantly differed from zero when all the eight expla-
natory variables were included in the multi-linear relationships. The
multi<collinearity is tolerably low in general, though not quite
negligible in some cases. Table 1-2 gives the matrix of simple correla-
tion coefficicnts for the eight variables considered. For the iifty-
four country sample as @ whole, there appears to be an appreciable
degree of intercorrelation among v, G/Y and K/L, and also between
P and X,/X and between P and (X | M)/Y.

There are a great number of possible combinations of variables for
each of the thirteen sectors. For the sake of convenience, table 1-1
was used to get the initially significant subset of explanatory
variables, and trials and errom tests were then conducted by making
all possible combinations of this subset with the rest of the variables.
Only a few variables were found in the end statistically significant
and, when so, for only a few sectors, Table 1-3 presents the regression
cquations with 1he best selected variables for the respective sectors.

(3) The size factor, P, showed an explanatory significance for
most of the heavy industrial sectors when other subsidiary variables
were left out. The growth rate (r) appeared to be significant (at
more than 95" confidence level) only in two sectors (‘‘chemicals
and petroleum products” and “non-metallic mineral products™).
The investment raiio (1Y) was not quite significant in three out of

»:
P:
K/L:

r

1/Y:
G/Y:

(X + MYY:

* Najural loganthms. The constani terms in the regression equa-
ons presented in this appendis are all in natural logarthms.
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the five cases where this variable has been retained; the other two
cases where its coefficients appeared to be significant arc “wood
products” and “printing and publishing™; the economic interprera-
tion of this is not clear, however. It is interesting to note that the
variable representative of the relative importance of primitry exports
(X,/X) turned out to be significant, with negative coeflicients, in
the case of “textiles” and “basic metals”, On the other hand, the
significance of foreign trade in the national economy represented
by (X i M)'Y appeared to be high for only “printing and publish-
ing” which is again difficult to interpret in economic terms. The
variable measuring capital intensity (K/L) remained only in “leather
and products” though at a low level of statistical significance.

(4) Although the method used for the choice of variables is by
no means an ideal one, one might suspect that the rejected variables
which were measured in more or fess conventionz! ways did not
represent very accurately the underlying theoreticai  concepts.
Table 1-4 indicates that the set of only two explanatory variables,
v and P, yields almost as good an explanation as larger sets of
variables. For the analysis of some particular sectors, it is possible
that an improvement in the quantitative measurement of some of
the rejected variables would yield a more satisfactory compromise
between statistical significance and economic meaningfulness. For
the analysis of the industrialization pattern in general, which is the
object of the present study, a further exploration was made to
obtain a less onerous and cumbersome way which vould take into
account the effects of variables other than income and population.
The concept of “relative degree of industrialization” (D) was intro-
duced for this purpose. The statistical characteristics of this third
variable are examined in more detail in appendix 1.C.

B. Heteroskedasticity and weighting of regressions

(1) The results of the regression have been found to vary signifi-
cantly for various subsets of data. Table 1-5 presents one of such
examples. The total sample was divided into a ‘‘high-income group”’
and a “low-income group’, using the median per capita income
$200 as in 1983 as the dividing line. The same form of equation sets
resulted for the two groups in significant differences in the regression
coefficients as well as in the goodness of “fit”.

The random term in all<country regression equations should thus
be somewhat heteroskedastic: in other words, it can not be consi-
dered as being constant, but as varying rather systematically with
the magnitude of per capita income or some other related variables.
Especially since the sample size varies for different sectors, it is
preferable to transform the raw data so as to keep the resulting
regression estimates free from sampling biases, stable and com-
parable, without an unnecessary loss in degree of freedom.

(2) The appropriate regression weights should be proportional
to the relative reliability of the observed data for various countries:
in other words, inversely proportional to the variance of the expected
value of the variables considered. Therc are not enough data,
however, to estimate the variance for each country. Intuitively, the
variability of observed variables seems to be higher Jor less developed
(lower-income) countries, or for smaller-sized countries—especially
when the variables are considered in their logarithmic values. In
the present study, all the regression estimates have thus been derived
from observations weighted according to each country's relative
level of per capita income as of 1983, The effects of such weighting
are illustrated in relation to the “total manufacturing” equation in
table 1-6.
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THE VARIABIES APPLARING STATISTICALLY SIGNIFICANI

11

INC VI MUTTEEIND AR RFGRESSIONS 1N 9 ARIARL IS

log v log r r I) ‘y \" ! , v - {l“
0 Total manufacturing.................. soe . e
U Food, beverages and wobaccor ... ... .. bl ¢ ¢ .
2 Textiles........ooiie toe ;o ee
3 Clothing and footwear............ .... soe soe i ve
4 Wood products .. ................... . soe see veo i
5 Paper and products .............. .. .. see soe $re
6 Printing and publishing......... .. ... see (e i
7 Leather products. .............. ..... soe * . v
8 Rubber products ..................... see (-)°** se soe see .o tee
9 Chemicals and petroleum products . . .. see eoe hddd soe
10 Non-metallic ...................... .. A
1l Basicmetals......................... see Al () | 1%ee
12 Metal products .................... .. eoe see | ¢
13 Others................ soe ¢

*** cocflicicon significunt at higher than 95 o confidence Icvel.
** cocflicient significart at 95-90 ", confidence level.
¢ coefficient significant at 90-80 °, confidence level.
t—) cocflicicnt negative signed.
In the above, the "t test was applied to the difference of each
108 ¥y < boy + biglogy + by logp : by, r . b, T'r - $
Re%rnsian somples:
he above preliminary tests include the following thirty-nine countries:
Uguted States, Canada, Argentina, Braz,,* Chile, Colombia,* Costa
Rnca_. Dominican Republic.* Ecuadori® Guatemala,* Honduras,*
Mexico, Peru.‘.UAR.‘ Turkey, Australia, New Zcatand, Japan,® Korea
(Rep. of),* China (Taiwan).* Ceylon,* Pakisian,® Philippines,®* United
Kingdom, Austria, Belgium, Denmark, Finland, France, Germany (Fed.

Table
SIMPLE CORRELATION CO-EFFICIENTS

regression  cocficiem from zero value i al' caves o o1 tor dhe
coefficien) on tog P, in which case the ¢ricat valire i s at gy e
the dependentvariables are all expressed 1o aggregaie Lo aoud not m
per capita scrms.

The mults-lincar regression equanons are .

© by ?i—“\' M by ;}‘-‘5' . b, log{:‘- 7 TR | A D I

Rep. of), Haly, Norway, Sweden, Switeerland, Greeo, . * breland, Pro
1agal,® Netherlunds, and Sowh Africa.

Later the following fifiecn counines are added Rbodesin aod Nvisa
land,* Kenya,® Algeria,® Morocco.® lraq.® Bstacl, Y ugoskavia * Spa,
Puerto Rico, Venezuela, Paraguay.® Burina,® Indir.* Indonesei.® and
Thailand.* (The asterisked couniries are reterred 10y low e ome
countrics in tables 1-2 and 1-5)

12
AMONG INDIPINDENT VARIANLLS

(1) All-country cross section (1983

y ’ P 1y Gy N MY A AL
¥ 1.00 33 22 11 .64 (i} 08 R
o, 1.00 N 1 .02 01 .9 2
P 1.00 20 48 62 S 2
VY 1.00 A8 44 Y Ll
G/IY o 1.00 06 54 .61
X+ MYY. o 1 00 2 .08
X K 1.00 - .41
K L A I |
(i) Low-income countries cross section (1953)
y ’ J 1y Gy X MY H.w v A
| N 1.00 21 —. 18 k! | 21 16 24 04
P i, 1.00 14 07 03 A2 42 0.2
P 1.00 --.004 02 4 17 45
VY 1.00 .42 13 12 2
GIY 1.00 42 22 oy
X+ MY oo 100 .10 14
X X oo 100 16
K/ oo 1.00
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Tubly 1-2 (continued)

(i) High-income countries cross-section (1953

y , P 1y

oY ‘YoM Y Xp X KL

V... 1.00 6 17 0Y 55 N —u 76
..... 1.00 1 e 12 08 -39 —.14

v 100 3 67 69 .56 20
LY. 100 -2 ) 14 ),
GY. ... o o 1.00 - —.61 56
(X MY oo 1.00 20 04
Xy X o oo 1.00 -3
KL 1.00

The dividing line between “low income’” and 'high income’ groups is $200 per capila income as in
1953, which sphits the total sample into the two equal-sized sub-samples, each consisting of twenty-seven

countries. Scc the footnote in 1able 1-1.

Table 1-3

REGRESSION EQUATIONS WIlil THE BEST SELECTED VARIABLES

log V§ 1051 13%logy - L10log P 014 1Y |R2 - 9731, d. 1 = 43]
(.07 1.06Y) (.040) (.0097)

log V, . 938 108logy - 90log P IR® = 9414; d. f. = SI]
.0719) (.070) .043)

log V¢ > . 868 . Tllogy - 10321og P - 0122 X,'X |R® = 9235; d. f. = 5]
(.30 - (.14 (.088) (.0035)

logV§* - 1087 . 1.42iogy : 97210 P |R® — 9081; d.f. = 39|
(.145) (114 (.067)

log V3§ = <1398 - 142logy - 9691logP . 021)Y |R® - 9298, d.f. = 4}]
112 (.108) (.063) (.025)

log V§ 4 19775 192logy ¢ 1.12 log P 047 1Y [R* . 8834, d.f. = 38]
(.19% (.180) (.104) .02%5)

log V3§ 1666 1.35kgy - 121 log P 0043 I'Y 0066 (X - M)Y IR 9214, d. . = 42
127 (.124) (.092) (018 (.0015)

log V¥ 1506 - 1.420ogy - 1.0210g P - S2log K L. [R2 9019 d. f. == 45|
(12 .19 (.06$) 10.30)

log V3 65 - 155lkgy : 1.171ogP [RT 9298 d. f. = 46}
(129 (.10 (.067)

log V, C 1554 146lgy 608 L19logh [RT - 9377, d.f - %0]
(097 (094) (.029) (054

log V¢ 1366 - 1.36logy ; 064 999 log P IR? - 9379; d. f. - 30|
10.94) 1.090) (.028) 1.052)

log V1, 1265 - 1.04logy — .16 = 13 logP - 026 X, X [R? . 8510; d. f. - 28]
(.246) (.287) (081 (.148) (.0073)

log Vi, S 1804 186logy - 1.2310gP - 0361 Y [R? - 9268 d.f. - 43)
(.148) 14 (.083) (020

log Vt, ~19.12  1.77logy - 064-- 123 log P [R® . 0184, d. f. .. 49]
(.140) 13D (.043) (.01

Numbers in parentheses below regression coctlicients indicate their
standard errors.

R goeflivient of determination adjusted for the degree of freedom
Usu up in the estimation of regression coefficicnts:

N -1

L] - ) ——

R a-RY T

Regression samples. total 84 countries (including USA): see the foot-
note 10 table I-1.

* Excluding Paraguay, India, Indonesia, Pakistan, Thailasd,

Yugosiavia and Kenya.

v Excluding Rhodesia and Nyasaland, Spain, Algeria, Morocco,
1raq.

< Excluding Puerto Rico, Venczuels and lsracl.

and

¢ Excluding Guatemala, Honduras, Paraguay, Ceylon and Portugal.

¢ Excluding Honduras, Pakistan, Austria, 1reland, and Morocco.

t Excluding Costa Rica, Dominican Republic, Ecuador, Guatemala.
Honduras, Paraguay, Ceylon, Philippines, Indonesia, Ireland and Kenya.

s Excluding Dominican Republic and Austria.



Tuble 1-4

1953 CROSS-SFCTION RIGRESSIONS WITH THE TWO FAPI ANATORY \ ARIABLES

t":'::{ Regression rquations R ’

0 log V, 11.23 LA log 1.077 log P 971 ARl
(.059) (.036)

1 log V, 9.19 1.O?Slogy - 898 log P 992 §i
(.06%) (.04

2 log V, 1297 107 logy 1187 log P .BRY s
(.123) (.079

3 log v, 1334 1.419 log » 970 log P 911 1]
(.10 (.063)

4 log v, 13.28 1.417 log v 945 log P 921 st
(.09%) (.058)

5 log V, 18.71 1.990 log r 1.060 log P .80} 19
(.18D) (.103)

6 log V, 11.96 1.296 log v 1.088 log P L8R4 51
120 (.07%)

7 log V, 11.50 1.070 log r 1.020 log P .86S b
(.119) (.07Y

8 log V, 17.58 1.550 log v L AT g P AN 46
(.107) {.066)

9 log V, 15.01 1.350log ¢+ 1.22610g P 91y Sy
(.094) (.088)

10 log V,, -13.19 1.282 log » 1.021 log P 9 si
{.088) (.054)

K logV,,- --2052 - 1.6221logr 1.5 lkgP .86 2 ]
(.247) (.146)

12 logV,y, 1733 - 1.911 log » 1.196 log P .93 h] |
(.122) (.078)

13 ¢ log V,, 18.71 1.699 log » 1LJWlog P 917 49
(.124) (.076)

Regression sample - total fifty-four countries fincluding USA): see the footnote m table I-t
* Excluding India, Indonesia, Pakistan, Vhailand, Yugoslavia, Kenya, Guatemala, Honduras,

Paraguay, Ceylon and Portugal;

* Excluding Honduras, Pakistan, Austria, lreland and Morocco
¢ Excluding Costa Rica, Dominican Republic, Ecuador, Guatemala, Hondura-, Pariguay, Ceylon,

Philippines, Indonesia. Ircland an.! Kenya;
4 Excluding Dominican Republic and Austnia.

The adopted weights may not be ihe idcal ones, since they tend
to over-correct the heteroskedasticity in the raw data. However,
the difference in the weighted variance of the residuals between the
two income groups becomes somewhat less significant than the
dificrence in the unweighted variance.®

With this type of weight, the stability of the regression cocfli-
cients scems (o be increased significantly, since most of the missing
countries — in the samples for certain sectors and also in the 1958
samples — happen to be low-income countries. The same weights
were also applied to the regressions on the 1958 cross section and
the 1950-57 combined time series data, 100.

(3) The exclusion of USA may be justified by the fact that the
country, with its toral manufacturing output occupying a little more
than a half of the world total (excluding the “centrally planned™
economies) is big enough to deserve special treatment. It is also
known from the study of Gilbert and Kravis that the ordinary
dollar-coaversion rates tend to over-estimate the real income of

® Values of F at the .05 and .01 points of F distribution for n, 24,
and n, = 24 arc 1.984 and 2.659, respectively. Hence the difference
in the residuals between the two groups is significant when unweighted
and not significant when weighted at the 95°, confidence level Similar
effects of weighting appear to be even more pronounced when the
United States is excluded from the high income group.

USA relative 10 those of other countrics © The exclusion of USA
does not affect very muc) the regression cocflicients for “tatal
manufacturing”, but resu'ts in higher coeflicients Tor some sectors
rather significantly, cspecially in “textiles”, "“wood products”
“printing and publishing”, “chemicals and petroleum products”,
and in lower coefficicnts for “food, beverage, und tabacco™ und
“leather products” in particular. This can be seen by companing
table |-4 and table )-R.

(4) The stability of the “"weghied” ¢ tmates of the regression
parameters is illustrated with the few varving samples for “total
manufacturing’ in table 1-7. In all-country regresstons, the exclusion
of almost a dozen of countrics did not signiticantly alfect the results,

for the vxeluded countries happen to be relatively I weight
countries. Similar stability v obsersved even with the 1ons
for low-income coantries alone. However, the diifer { the

low-income equation from the all-country cquate o anpeat. 1o be
somewhat sigilican as regards income coeflicents,

Sev. cp. M o Gotserr & L Kravs A e rmanions ( omparison
of Nattomdd Prodde. ;o cod the Parchasing of Cureences O € Panis,
19584, The same reasorang may tead to the exctusion ol Canada as well,
N the prosent study howeser, the tinal resulty of the regresstons are
prosented for the sample excluding U SA
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SUR-SAMPIF FSTIMATES OF IHF PARAMFTERS OF THE REGRESSION EQUATIONS
IN A 14 LOW-INCOME GROUP (L) AND HIGIHFINCOME GROUP (H) : 1953

Convtant (natural 1oz Income coctharent Poputation coefh. ient R d f
Secton
0 . S
! H 3 17 [3 H ! H
0 -14.28 -10.75 1 89 1.30 1.13 1.08 .904 (24) 972 (24)
(.25) (.12) (.07) (.05)
1 ~12.18 -- 8.94 1.72 97 .86 (93) .758 (29) .953 (24)
(.33) 13 (.10 (.08)
2 --21.28 -10.80 212 75 1.51 1.19 .137 (24) 910 (24)
(.58) (.22) (.18) 0.9)
3 -16.31 --12.37 195 1.25 1.00 .99 .525 29) .948 (24)
(.63) (.16) (.20) (.06)
4 ~16.56 ---13.37 1.71 1.51 1.16 .90 Y (24) .933 (24)
(.47) (.18) 1% (.07)
§» -27.24 -17.48 2.36 1.86 1.78 1.02 .799 (1)) .852 (29)
(.66) (.31) 21 (.12)
6 16.17 15.69 1.24 1.64 1.14 1.03 .541 (24) .92} (24)
(.6%5) (.21) (.20) (.09)
7 -17.89 -12.82 2.01 91 99 1.06 .420 (29) 941 (29)
() (.16) (.24) (.06)
gh ~21.30 16.87 1.94 1.46 1.37 1.16 .749 (21) 939 (22)
(.54) 200 1M (.08)
9 -17.26 13.72 1.80 1.12 1.22 1.26 L7192 (24) 945 (4)
(.41) (.19) .13 (.08)
10 ~-20.37 1224 Ry 1.14 1.21 1.02 .816 (24) 938 (24)
(.30) 1M .11) 0N
Ile -29.14 -17.98 298 1.16 1.70 1.61 513 (19) .821 (22)
(1.06) (.45) (.43) (.18)
12 20.42 --16.86 22 1.87 1.36 1.18 L7193 (29) .908 (249)
(.46) 2N (.14) iy
134 - 2197 19.18 2.08 1.85 1.38 1.21 .888 (23) .899 (23)
.32) (.29) (.10 12)
Reeression sample see the footnote on table 1-1, . mala, Honduras, Paraguay, Ceylon, Philippines,
» L. excluding Paraguay, India, Indoncsia, Pakistan, Indonesia and Kenya.
Ihailand, Yugosiavia. Kenya, Guatemala, Ho. lu- H: excluding Costa Rica and Ireland.
ras, Ceylon, and Portugal. 4 L: excluding Dominican Republic.
v | excluding Honduras, Pakistan and Morocco, H: excluding Austria.
11 excluding Ireland and Austria. For the low-income group regressions with the D

e | excluding Donunican Republic, Ecuador, Guate-  variable, see footnote * in appendix 1.C.

Table 1-6
EFEECTS OF PFR CAPITA INCOME WEIGHTS

Low«in.ome MHigh-income
group . with group : with High-income
less than § 200 aver $ 200 group :
per caplta income per capita income excluding USA
Number of countries . .............. 27 27 (26)
Sumofweights..................... 18.9328 93.9081 (83.9313)
Unweighted variance of residuals®. . .. 1.2021 4714 (.4428)
Weighted variance of residualss, ... .. L7389 1.2334 (1.0229)

* Country residuals are calculated from the 1953 all-country cross-section fegression equation
(unweighted) for “total manufacturing

*
log Ve, — 1017369 + 1.467 log.y, 1078 log,P, (j - 1, ... %4 .
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Tuble 1-7

CROSS-SFCTION REGRESSIONS FOR “TO1AL MANUT ACTURING

DOWITIE VARYING Sampeire 1983

Conviant

Sample torm

Incone Populiiin

cactioane cortlioent

A. Al countries
53 countries 11.6863

48 countries 11.6176

--11,5229

—11.4360

47 countries
42 countrics

B. Low-income countries

1. 27 countries 14,2814
~ 13,9588

-13.7708

2. 24 countries

3. 18 countries

Sample countrivs
. see the note on table 1-8;

>

: see the note on table I-1;

FTEF>>>
e S I

C. Some siatistical properties of “D"

(1) The basic feature of the regression cquations in the present
study is that a set of “aggregative” variables has been chosen to
explain the behaviour of less aggregative variables, and also that,
for the purpose of gencral analysis, the same form of equation is
applied to both “‘total manufacturing”™ and its 13 constituent
sectors. The trial-and-error tests of various candidate variables, as
discussed in appendix 1.A, havc not produced an appropriate
method of isolating the effects of possibly important factors other
than y and P. It has been found, however, that there arc some signi-
ficant correlations between the residuals from the regression equa-
tion for *‘totel manufacturing” and those from the sectoral regression
equations, both cquations having the samc set of explanatory
variables, y and P (see table 1-4). Since the aciual fevel of valu.
added by “tot1l manufacturing” is known for each of the sample
countries, its difference from the estimated level (in logarithmic
form), log D, can be introduced as a new additional variable in the
sector equations: namely,
lo'vi = ?‘0 logy + YilogP - 8, log D - u, i = 1,..,13)
where, for cach j-country,

log D, - log V,, — log Vo,
. Yo log P

(2) D ‘s thus a statistically specified vasiable, though it is not
quite specifiable in economic terms, except that it may be regarded
as measuring the “‘relative degree of industrialization”, the causal
determinants of which themselves are complex and unspecified. The
non-linearity in the observed relationship of “1otal manufacturing”’
which is mentioned in the preceding section is, however, an impor-

e 0
= log Vo — (%4 + g log ¥,

¢ As shown in 1able I3, I'Y appears significant in V, cquation.
But this does not have to be included 1n deternuning D,. since the same
variable does not commonly appear signiticant in scctor cquations
and also because D, can, inits nature, represent the complex of whatever
other unspecified variables.

: countries in the sample for V, equation in table -8,
© countries in the sample for V, equation in table [-8;
-4: countries in the sample for V,, equation in table I-8;

: countries in the low-income sample for V, equations in tablc 1-4;
© countries in the low-income sample for V,, equation in table I-5.

tant clement ol this complevity, especially For conntries with vary
low, or very high, per capita incomes, On the other hand, for
D 1o be a meaningful cconomic variable, relatuble as such, not
1o the pure concept of random error, biit to the process of economi
development where essential changes refer to long-run variables,
a test should be made as regards the short-run stability i the value
of D for a given country. A discussion ¢ those conceptual properties
of D is given in the text.*

(3) One peculiar siatistical characterr < of D should be noted;
namely, that the introduction of this additional varsable does 1ot
affect the estimated regression coctlivients on ather vinables tramd
P) nor the constant terms il a proper adjustinent is made for the
ditference of the sample size among sectors, This property dernes
‘rom the fact that the variable 1) is detined as the residisal tront the
Vo equation : the sample estimates of the pasameters in this cqiition
have such characteristics as For the mean valies of the varables,

L]
o tog 1),

* .
av. tag Vo) %, - %, av. tlog v)

and hence the mean value of tog I cquals zero whether st s narmally
distributed or not,

In practice, some countrics are missing from the sample, for
certain sectors. The above-mentioned property of 1D can thus be
utilized only il some of the samples for the sector equations are
extrapolated so that the observations for all the countrics which

Sce discussions in part 1 oand part 1V,

* The introduchion ot log 1 an the regression equation for cach
seCtor reqaires the comput.aion ol tdimomid moments Myn, My Mo,
and M (where s, P D, and v, stand tor e logarbmic values of the
~espective vartables), the tirst 1wo moments turn our, howewer, 10 be
always equal to «ro, pravided that the s ¢ counties are awvolvwed
i all the samples for the sector regressions. thos, The regression coeth

[ ] *
cients on log 1) ¢an be denved without affectmg s, and 2,0 sunply as
“he ratios of My o Mug tuithermiore, smee average o 1) 1s sero,
t o constant tenms are als0 unallected by the mtroduction of tug 1)




1953 CROSS-SECTION REGRESSIONS

Table I-8

Manief \u:r"’/n r . . . . -'.‘z "7!'%7:1! D
aoctor obscrvations % k R o (21 [RY]
0 53 11.6863 1.3946 1.1204 .9669
(.0542) (.0413) 1.9320)
1 3 8.3995 0.9977 0.8531 0.8676 9392 8927
(.0564) .0429) (.1514) 8782} [.7974)
2 53 15.9948 1.2941 1.3738 1.0339 9162 .8905
(.0983) (0.748) (.2639) [.8139) [.7570)
3 bR} 13,4509 1.4200 0.9859 09165 9238 8965
(.0809) .0616) (.2173) |.8684) |.8213)
4 53 14.9226 1.5634 1.0351 0.9266 9210 8972
(.0888) .0675) (.2383) |-8758) |.8289)
5 478 20.5303 21164 1.1907 1.8171 9108 8413
C1207) (0919)  (324D)  [8852]  [7964)
6 53 16.4646 1.7250 1.0562 0.7940 9598 9434
1.0660) (.0503) 1773 [9387) |.9084)
7 2 12,7388 1.0137 0.9826 1.2346 8620 .8002
(.0981) (0.747) (.2615) [.7192} |.5934]
8 48¢ 18.4189 1.6041 1.2382 0.4328 9118 9101
(1022)  (0778)  (2748)  [8392)  [.8358)
9 53 -17.3069 1.5433 1.3564 0.7017 9444 9339
(0831)  (0633)  (2231)  [8939]  [8670)
10 53 --12.9349 1.2423 1.0294 1.1694 9308 83814
(0781)  (.056T) (.1998) [8712) [.7678)
1 424 24.6444 1.9258 1.7983 2.1579 8278 7491
(1992)  (1S2)  (.S3Sh  [T188]  [.5902)
12 53 ~-19.0922 200177 1.3311 1.4977 9644 9241
(0757 (0S76)  (2033)  [9487] (8774
13 Sle -20.3910 1.8587 1.3238 0.9756 9057 .890$
(.119%) (.0910) (321D (.8437) (.8188)

The ftifty-three coun
(Rep. of), Pakistan, Philippines,
Kenya, Morocco, Isracl, lrag, T
Mexico, Peru, Cosia Rica, Dominican Republic, Ecuado
Venezucla, Austria, Belgium, Denmark, Finlan
lands, Norway, Sweden, Switzerland, United Kingd

The estimate of regression coefficients involve the

d. France,

round regression equations for the missing countrics, which are:

» Ceylon, Poriugal, Costa Rica, Guaremala, Honduras, Paraguay.

v Rhodesia and Nyasaland.
+ Pakistan, Morocco, Honduras, Ausiria, Ircland.

4 Ceyton, ludonesia, Philippines, Kenya, Costa Rica,
Honduras, Paraguay. Ircland.

¢ Dominican Republic, Ausina.

make up the sample of “total manufacturing” are available for all

the regressions.s

duced for the missing countries.

irics arc: Burma, Ceylon, China (Taiwan), india, Indoncsia, Japan, Korea
Thailand, Rhodesia and Nyasaland, South Africa, UAR, Algeria,
urkey, Portugal, Greece, Spain, Argentina,
r, Guatemala, Honduras, Paraguay,
Germany (Fed. Rep. of), Ireland, lialy, Nether-
om, Australia, New Zealand, Canada, Yugoslavia.

theoretical estimates of V,'s based on inc first-

Brazil, Chile, Colombia,
Puerto Rico,

Dominican Republic, Ecuador, Gustemala,

derived from the first-round regression equation have been intro-

(4) The extrapolation of the sample 1cquires iterative regressions.
First, D, is re-defined by re-estimating the V, equation with a given
reduced sample, from which the countrics nor represented in the
particular sectoral sample have been ¢liminated, and a first-round
estimation of the V, cquation (with the three explanatory variables)
is run on this reduced sample. A second-round regression is then

. . . . .
run on i complete sample in which the theoretical estimates of V,

s The procedure, though not quie necessary, is justified in view
of the principle that the influence of the sampling variation is negligible
enough 1o maiman the esimales for ditferent sectors comparable 10
one another: in fact, the weighting of the regresslons helped 10 satisty
this principle, as shown m appendix B, In any ¢ise, once the samply
extrapolation is done, the compuation of the regression coefficients
on log D can be done easily without actually computing the values of
D,'s as explamed in the preceding fooinote.
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The coefficients (and comtants) shown in tables 1-8, 1.9 and I-10
were obtained in the second-round regressions where the sector
sample size is smaller than that for *'total manufacturing’. However,
the R's (adjusted to the degree of freedom for respective samples)
were assumed to be identical with those obtained in the fist-round
regression equations, since the inclusion of the theoretical estimates
in the cnlarged samples makes the regression “fit” illusively high.
This assumption necessitates a corresponding adjustment in the
computation of the standard crrors of regression coefficicnts.

{5) The last two columns in tables I-8 and 1-9 show the gain in:
the cocflicients of determination (R?) arising from the inclusion of
the additional variable (D). The bracketed coefficients of determina-

tion [R?) represent a further adjustment 10 *he critical value of

NP

-
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ponaliation coellicients which is equal to wity at zero Usize effect’:
these are the coctlicients that would obtain if the dependent vanables
were expressed in per capita terms which would result 1 a corre-
sponding change ol the population coelficicnts 1o -, I, the
other  regression  cocllicients  and  thar  standard  crrors being
unaifected. An analysis ol variance indicates that the gain i the
cxplained varian: o due to the introduction of the third explanitory
variable D was signiticant using both 1953 and 1988 all-country
duta. The “rubber products’™™ sector appears to be the only exception
with a regression coellicient on 1 nat significantly different From
2T,

When a similar analysis s undertaken with the sample of “low-
income’ countries (1953) (measuring 1D, from this group’s own
Ve-cquation), the regression coeflicients on D turn out to be insigni-
ficant in the case of two more sectors: “printing and publishing”
(sector 6) and ‘other manufacturing” (sector 13), in addition to
“rubber products’ (sector 8).*

D. Test of differences between (two cross-section regressions, 1953
and 1958

(1) The significance of the difference between the regression
cquations for the two separate ycars, 1953 and 1958 (sce tables 1-8
and [-9) has been tested by means of analysis of variance. The
test involves the estimation of “‘combined™ regression equations.
The procedure involves the assumption that the same set of coeffi-
cients (elasticities) are applicable for both years, although the
constant terms may vary betwecn the years. The test consists in
examining whether this assumption of “'paralielism™ is valid or
not.! In this test, the “first-round” regression equations (with
no sampie extrapolations) are used. The over-all differences between
the regression cocfficients of the two samples have been found to
be statistically insignificant in all the cases, and hence the assump-
tion of parallelism in the combined regression equations is justi-
fiable. A more detailed test for the regression coeficient on each
explanatory variable has confirmed this assumption, except in
the case of the population coefficient in “leather products’./

(2) Table 110 shows the full results of the “combined” cross-
section regressions, which are now based on the enlarged samples
as indicated in tables [-8 and 1-9. As mentioned above, the combined
regressions involve two sets of constant terms which apply to the
1953 and 1958 data separately. However, those differences in the
constant terms appear to be statistically insignificant. Indeed,
the difference between the constant terms might be interpreted
as being due to (a) the effects of the “time” factor, which is indepen-
dent of all the other specified explanatory variables, and (b) the
fact that the two samples, for 1953 and 1958, do not comprisc
exactly the same countries. In other words it would reflect the
‘lover-time’* variations as well as the sampling bias. Moreover,
the over-time variations during a short time-period of only five
years must be considesed far too small, relative to the cross-country
variations, to generate differences in the regression positions of a
statistically significant order.*

Since the differences between the two sample estimates have thus
proved to be generally insignifican,, a standard set of equations
can now be derived, preferably from a newly defined set of over-
all regressions, in which the observations for the two years are
ccnbined into a single ‘‘cross-section’”’ sample. The standard set
of equations, thus obtained, is presented in table I-11. The regression
coefficients in this over-all cross section are generally higher than
those in the combined cross-section when the constant terms in
the latter increase as between 1953 and 1958, and vice versa, though
the changes are rather of negligible magnitude cither way. The
coefficients of determination (R3) and standard errors are almost
the same as those in the combined cross-section shown in
table 1-10.
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E. Analysis of time-series data

(1) As mentioned 1 the et cHDL there e 4 nus o ol Teasaons

why it ditticult tooevpect a0 stashttonnnd avrcement beiween
the crossesection and the tme-seres approaches The dithoun es
can casity be tllustrated by the results oF the fiet toal onthe come
parative studsy of Ubetween countiy T vaation and  wilun counti
varation, which was carned ont aceeiding to e followye Lo
mulas./

" The mtroduchon ot the 1 sanable i the 1958 Fow meomee

Giroup regression ¢quations 0n table 15 gave the tollow g value. o
coetficients on 1Y and corresponding gains i the coetivients o determ,
nation.

Number

Manu- L
: of Coeflicient on D 2 '

,“;“’“":::" :::’I::n:v‘\ (Stundard crror) with 1 ) l wlllh.ml h
I 77920 (2278) B3SO [6R2T[ .7SKE |.S239]
227 12886 (4125 073 [.S462) 7V70 |I84|
327 13620 (4552) 6440 [4211] SMe [ 2292
4 27 1342} (913, KSOT |6IRS[ 7128 | 2965|
5 27 S0BS (4990)*  SR3L [UB421 5412|0827
6 21 1L.7708 (.S.l(m‘ .58%0 [.?)75] A2t [ 1634)
7 4 3742 (44300 7461 [2796] T48S [.2923)
S ;SN (21 9l Loeell W {07

. . ) . . . .

10 18 22743 (.7520) 6844 [L5340] .S132 [ 2948]
127 9732 (3306) 8434 [6077] 7928 [.4829)
12 26 5614 (2375) 9084 [7060[ K79 |.6501]

... cosfficients not significanily differenl from zero a) the 98", confidence
level. Coefiicients on y and P and constanis same as shown in table 1-5. Sector
S (paper and producis) is omilled because of the low degrees ol lreedom,

' The ' combined '’ regression estimates are derived by addmg the
uct moments (taken as deviations from the mean for cach sample)
or the two samples together; such a regression 1s similar 10 whai
is termed the “cell-mean corrected’ regression i she analysis ot
covariance.
To test the significance of the difference of regressions, the analys-
of variance takes the following form:
Sum of squarcs (DA
(1) Combined regression ;
The variaton cxplained by combined
regression

n, (equal 10 number
of explana:ory van-
ables)

(1 Difference of regressions:

The sum of the variations ¢xplained by
two separate regressions (1953 and
1958) minus 1the sum of squarcs of () 2 b
(111) Combined residuals:
The sum of the variations not explained
by the two separale regressions (1953
and 1958), n, (N 2m 2y

Total within samples:

The sum of the total variations in the two N -2 (where N -
separate samples (1953 and ;958). the 1004l numbce
of ohservasions)

1 In terms of F test, which compares, for each explanatory vanable,
the sum of squares of the deviations of the coefficients from their weighiced
mean with the combined residuals, the weights are the reciprocals of
the standard errors (in square) of the regression cocllicients considered

x Ajthough the dilferences are not sufficiently large to be stanstically
significant, their pattern as such looks rather interesung if shey ure
intcrpretable as reflecung the ““time’” effects. 11 will be noted that 1he
constant terms are larger in 1958 shan in 1953 for “10tal manufacturing '
and for the eight scciors and smatier 1n the remaining seclors,

V| designates manufacturing scclor (i 0, 1, .., 1}, j country
(j - 1, .., 42 (maximum) and ¢ year (1950 10 1957). Yanablcs capped
with bars stand for their geometric means ovor time for cach country
when suffixed with j, and the grand means over time and over country
when not suffixed with j. The two regression cquations are devetoped
by decomposing the total variation in such way thal

logV. —log V. (og Vi —logV.y - tiog V.,  tog V.




Table

-9

1958 CROSS-SLCTION REGRESSIONS

\Y T

B! Yithona D

Ntember » & * * R N
I ot Ly 2
0 42 - 11.2287 1.3256 1.1239 e .9682
(.0613) (.0461) [.9268]
1 42 —8.1754 094620  0.86915 0.91157 9268 8813
(.0693) (.0522) (.1885) [.8492) [.7554)
2 42 13.9340 1.10172 127614 0.88123 9004 8789
(.1097) (.0825) (.2983) [.7734) [.7029]
3 68 —12.1823 1.29078  0.93282 0.81603 .9386 9167
(.0750) (.0564) (.2039) (.8839) [.8454]
4 40" —11.4337 1.4960 1.0242 1.1456 9324 .8986
(.0896) (0674) (.2436) {.8852) [.8278)
s i8¢ —17.1361 1.8843 1.0052 1.4643 8672 .79%0
(.1458) (.109%) (.3958) {.8408) {.7326)
6 344 —15.7333 1.6870 1.0148 0.9563 m7? 9557
(.0592) (0445) (.1608) [.9534) [.9248]
7 19e —8.6262 0.7488 0.7058 1.2817 6849 .6098
(.1388) (.10495) (.3733) [.4881) {.3659)
8 m —17.0299 1.5291 1.1488 0.0288 8N .9001
(.1139%) (.0869) (.3141) [.8214) [.8267)
9 42 —17.8427 1.5323 1.4332 0.7062 9460 .9362
(.0947) (0N2) (.2579) [-8964) {.8678)
10 42 —10.9807 1.0229 0.9823 0.9769 9110 .8698
(.0854) (.0643) (.2323) {.8206] [.7168]
1 34x —21.4693 1.99%9 1.4429 1.5707 6712 5928
(.2919) (.219%) (.7939) {.5083) {.4398]
12 kL —18.0031 1.9267 1.2828 1.6658 9724 9391
.0719) (0541) (.1959) {.9522) [.8838]
13 10! —20.5609 1.8441 1.3465 1.2094 9188 .
(.1255) (.0944) (.3412) [.87182) [.8431]

The forty-two countries are: Burma, Cceylon,
China (Taiwan), India, Japan, Korea (Rep. of),
‘Philippines, South Africa, UAR, Algeria, Kenya,
Morocco, Israel, Portugal, Greece, Spain, Argen-
tina, Brazil, Chile, Colombia, Mexico, Peru,
Ecuador, Guatemala, Venczuela, Austria, Belgium,
Denmark. Finland, France, Germany (Fed. Rep. of)
Ireland, Italy, Netherlands, Norway, Sweden,
Switzerland, United Kingdom, Australia, New
Zealand, Canada, Yugoslavia.

The estimates of regression coefficients involve
the theorctical estimates based on the flist-round
regression cquations for the missing countries,
which are:

| BI Burma, Portugal, Greece, Austria. Belgium,
taly;

b Austria, Belgium;

¢ Ceylon, Portugal, Guatemala, Burma:

4 Burma, lon, Portugal, Ureece, Austria,
Belgium, Italy, Norway;

¢ Burma, Denmark, Norway:

' UAR, Morocco, Austria, Ireland, Norway .

¢ Burma, Ccylon, Philippines, Kenya, Ecuador,
Guatemala, Irciand, New Zealand:

» Burma, Ceylon, UAR, Portugal;

! Burma, Portugal, Greece, Spain, Austria,
rance, Ireland. ltaly, Nether-

Belgium, Finland,
lands, New Zealand.
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1-10

1953-58 COMBINFD CROSS-SECHON REGRISSIONS

\anu- Number * -
fuc turing of x, 1, * * * K

scctor obscrvations (1953, JUSN, ' [
0 95 —11.532F  — 114718 1.3639 11224 RN
(.0400) (0303 [.937 4

1 95 - 8.3206 - 8.2853 0.9758 0.8607 0.8869 RN
(0459)  (.0348) (.1240) | 8715

2 9s 15.0880 - -15.1208 1.2096 1.3307 0.9668 09|
(.0722) .0547) (.1982) |.TYR0|

3l 89 12.8917 12.9167 1.3631 0.9628 0.8812 9290
(0881)  (0417) (. 1488) | 8752

4 93 -14.6986 —14.7314 1.5335 1.0306 1.0228 9272
(.0618) (0468) (.1668) |.8775]

b 8% 19,1648 189148 2.0181 1.1088 1.6621 8932
(.0919) (.0696) 1.2482) | .B621 |

6 87 —-16.1974 —16.0812 1.7086 1.0378 0.8654 9671
(0432)  (onn (1167 [.9431

7 91 -10.9175 --10.98E8 0.8988 0.8593 1.2553 7900
. (.0826) (.0626) (.2234) |.6077|

8 83 —17.8117  —17.7403 1.517 1.1967 0.2553 9074
(0746)  (.0566) (2017) |83
9 9s —17.6061 -—17.4905 1.53717 1.9 0.7037 9460|
(.0609)  (.0462) (1645)  [.8941]

10 95 —121512  —12.0078 1.1452 1.0095 1.0848 9206
(.0559) (.0424) (.1512) | .8469]

11 76 —23.4078 -—23.03)4 1.9610 1.6375 1.8999 1497
(.1720) (.1303) (.4648) |.6201]

12 91 —18.6580 —18.517M7 1.9778 1.3097 1.5716 9680
(0518) (0392 (1399)  |.9468]

13 81 —20.4440 —204976 1.8521 1.3M1 1.0784 9122
(.0850) (.0644) (.229%5) |.8574)

N.B. Seec tables 1-8 and 1-9 for sample countrics.

(a) Combined time-scries:
log Vo= ay - b logyy |\ ¢, l0g Py i Wy
where

a,; ~ '0' Vll - bl’ lo. ;'-) — € lO‘ Fh
and
(b) Cross-section of period averages:
logV,; = a;, & b/ log ¥, - o log B 0w,
where
a, = logV, — b log ¥y — ¢, log P.

The cross-section of the period averages is an entirely different
concept from the "over-all regression” in table 1-11, which involved
both cross-country and over-time variations. The new cross-
section is simply based on the average values of the observed
variables for the time period considered. In the combined time-
series equations, b, and ¢; are common to all countries, whereas a,,
varies from country to country; so the paraliclsm among
various countries' time-serics regression planes are already assumed,
while different countries arc assigned different intercepts in accor-
Jdance with the over-time means of their own value added, per capita
income and population. The third explanatory variable, D, is
no;k il;cluded here, for simplicity’s sake. The results are shown in
tabir. 1-12.

The pattern of response of manufacturing output to changing
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income and population appears to be appreciably ditferent between
the two types of regression. It will be observed that in general
the response to variation in income is lower and the response to
variation in population significantly higher in the resnlts obtained
by the combined time-serics analysis, as comparcid with thowe
obtained in the cross-section analysis.

Such differences could to some extent be cxpected on a priors
considerations: for example, in the between-countn  response
pattern, the income clasticitics will reflect, among other Tactors,
the differences in comparative production advantage. In the over-
time variations, all countries tend to increase ther per capita
incomes, though at varying rates; owing to ths simultancous upward
movement of the per capita income, the differences in comparative
production advantage between countries can be cxpected to remim
relatively stable.

There nre also statistical considerations that wmay account for
the differc.ices between the results obtained in the two regressions.
For the over-time variation the explanatory vanables tend o
move in the same direction, and hence their tme-senies behaviours
tend to be inter-correlated  which is not the Case m the cross=country
analysis: this makes it difficult to separate the true acome cffects
from the sceming population effects. Moicover, while the annmal
growth in population is usually of a steady magnitude, the nter-
dependence between annual changes 1n national mcome and annual
changes in manufactunng output should involve sone tme-lag




Tuble I-11

OVIR- 51T CROSS-SLETION RIGRISSIONS. WITI
1953 AND 1958 coMmNip saaent

NManu- * * * A
Jae turing v, , .‘., .
e by
0 11.5327 1.3685 1.124)
| 8.3308 784 8618 8836
2 15.0498 1.2049 1.3292 9638
3 12.8827 1.3608 9620 .8767
4 14.68638 1.5306 1.0296 1.0076
s 19.2401 20352 1.1162 1.6991
6 16.2319 1.7178 1.0414 .8730
7 10.8947 8928 8572 1.2511
8 179114 1.5822 1.2008 .2800
Y 17.6408 1.5468 1.3948 J123
10 12.2027 1.1571 1.0142 1.1160
1 - 23,5222 1.9911 1.6492 1.9145
12 18.6759 1.9837 1.3121 1.5665
13 20.4255 1.8474 1.3325 1.0528

Estimates are based on the same as that are involved in 1the eslimates
in table 1-11, except thal D;"s are measured from the over-all regression
normal of V,;'s instead of each of the 1953 and 1he 1958 regression
cyuations.

The sume 1ablc is reproduced in the 1ext as table 1, in which constani
terms (7) ure expressed in common-logarithmic values, instead of natural
logarithmic, und also adjusted for the unit of measuremeni of population
which is changed 1o millions in the text instead of thousands.

complications, which are beyond the scope of the present
study.™

Secondly, there is the difference in the degree of variation of per
capita income and population between the two sets of data. Whereas
the between-country variance of the size of population is signifi-
cant'y greater than the between-country variance in the level of
per capita income, the reverse is true with respect to the growth
rates of these variables. Since in this type of regression analysis
u greater stability of one variable — as compared with another
one - - tends to entail higher values of the regression coefficients
corresponding to the former, this factor may contribute to explain
in part the ditfcrences in guestion.

Firally, the “‘combined” time-series equations assumed a paral-
lclism among its regression surfaces of various countries; the
validity of such assumption has yet to be examined. The regression
cocliicients in the new cross-section as defined above arc generally
very low compared with those derived from the cross-section data
lor a given year (for cxample, those shown In table 1-4’. This is

= The disturbing effect of these annual fluctuations in the expla-
natory variables (which are in themselves only of secondary importance
in the over-time analysis) could be avoided by carrylng out, instead
of 1the comblined time-scries analysis described in this s ;tion, a cross-
section anilysis in which the between-couniry variation s of the trend
rates of imcrease in indusirial output are siudied in conirast to the
between-country variations of the fremd rates of increase in per capita
imcoime and population.
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most likely due to the nature of the sample — ¢wpecially the arith-
metic feature of the “geometric means’ of annual data on which
the former analysis was bused

t2) To avoid the pitfalls in multiple regrestions, it was decided
not to introduce the third variable, D, into the time-series equa-
tions.® Instead. further <implitying assumptions were introduced
in favour of a tentative analysis based on simple regressions. Namely,
it was assumed that there should be no appreciable “'size™ ctfect
on the year-to-year variation of industrial output, and also that
the cffect of “time” factor or “autonomous trend”, if any, should
be negligible or not isolated as such from the income effeet. Thus,
the simple regression cquations:
vioc0, 13
1 j: country
were estimated from the time-series data for each coumry. The
resulting estimates of income coefficients for individual countrics
are shown in table 1-13. Figures in brackets indicate the coefficients

of determination (R3),

|0g vul a;'l o h;’) IOS .‘.:[ ! ”l"rl.

The goodness of fit widely varies among different countrics.
Gencrally speaking, the fit is tolerably good in those cases where
the regression cocflicients appear to be more or less of a magnitude
comparavle with those obtained in the cross-section analysis; an
extremely poor fit appears mostly when these coefficients turn
out to be very small or even negative. A Cross-country comparison
would indicate that the regression cocfficients are fairly stable, as
among higher-income countries; the coefficients appear quite
erratic and almost meaningless in countries with less than $100
per capita income (as in 1933) and also in those where per capita
incomes (at constant prices) tended to decline during the period
observed.

(3) Excluding those countries, a test of the differences of regres-
sion coefficients is applied to the two groups separately: high-
income group &nd low-income group, the dividing line being $300
per ¢ pita income (in 1953),

The results are prescnted in the columns for the analysis of
variance in table 1-14. The diflerences of regressions are on the
whole much larger among low-income countries than among
hi.gh-income countries, and they are quite significant in both cases.
The combined time-series equations are thus not strictly meaningful
as such.

The income elasticities in the combined time-series equations
(table 1-14) bear, nevertheless, a rather striking resemblance to
those obtained from the cross-section data. The high clasticities
for low-income groups relative to those for high income groups
conform, in general, to similar findings from the cross-section
regressions (see table 1-3). Of course, the time series coefficients,
thus obtained, are not directly comparable with the cross-section
coefficients, for the former should reflect not only income effects,
but what could be isolable as population effects, if any, and other
unspecified factors which could be trcated a /ariables over time,
but are constant in terms of cross-section.

o Because D" is, by definition, a long-run .~riable thai changes
only slowly over time, it should not be introduced as an annual
variate in the time-scries analysis.

E
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Tuble 1-12

PERIOD-AVLRAGE CROSS-SECTION AND COMBINED TIMI StRITS (1950-57

)

Cross-section

Muanu-

Rrgr.
Gcturing coctf.
seudor Canyt. an log oy

ntand,

IRAXLS

Rogr,
cocth.

on log P

standd,

IR

Coer),
ot

deicr,
d 1

Roer,
ool
on fog v
©and
o

0 -9.07 1.22
(133
i -.1.67 97
(132
2 S92 77
(.169)
k] —11.78 1.34
(.248)
4 —10.19 1.18
.175)
L] --13.90 1.66
(.248)
6 --10.27 1.47
(.227)
7 -—13.87 .92
(.173)
8 —15.43 1.20
(.178)
9 —9.94 1.19
(.166)
10 —12.66 1.08
(.144)
11 —14.07 1.41
(.270)
12 —10.14 1.49
(.248)
13 —15.04 1.58
«.571)

9s
(.U76)
.79
(.075)
]
(.099)
.85
(.116)
81
(.089)
.80
(.130)
.82
(.106)
91
(.097)
95
(.098)
1.05
(.098)
.86
(.084)
1.08
(.160)
98
.117)
95
(.219)

1.03
(.05())
T4
(.04Y)
.72
(.099)
84
(.198)
A
(.082)
1.03
(.128)
89
(.099)
7
(.11)
1.3
.107)
1.06
(.087)
83
(.089)
1.24
.193)
1.4
(.088)
1.36
(.141)

Combincid o o,

L7
(. 106y
1.27
1 1O4)
40
(.209)
123
.374)
92
(173
122
(.278)
2.1
(.199)
35
(.242)
1.69
(.222)
292
(.188)
22
t.190)
213
(.427)
2n
(.198)
98
(.262)

(24
(242
(245
(154)
(180
(M)3)
(142)
(191)
(172)
(23
238)
(189)
(175

(87)

Sample countries are those shown in table 1-14, s0 the USA is included.
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Table
1950-§7 TIME-SERTES SIMPLE REGRESSIONS | INCOME

Aw hm A{v:;z» :‘ lc-\g‘;:ml :‘::": Spain Switzerland Caneda (AR ] Argenting
1 L} 7 7 3 4 8 ] 7
Total manufactuing o 968 1.5 182 1.388 2.39) 87 1.881 2.000 1.538
(.902) (97 (687 (.930) .39 (.959) M 1.962) 21
toen!, beverages and lobaco .. .808 98 1. 660 .70l 1.020 .606 1.632 672 h40
(99 (9% (.63 (. T90) {1.63) {H4Y (.614) (.847) {n.s.)
Fentikes . 008 o 2244 |.608 1.3e} —.10} 04} —.390 2117
(ns) ns.) i.5%9 (.888) M) 9N (ns) (n.s.) (.587)
¢ lotheng and footwear .- A 618 506 580 1.1 410 R .58 1 .480
(n.s.) (531 (1N {.690) (.549 {99 (.78 (408} (.508)
Woud products L. 576 pa 9 .598 2.960 367 1.302 621 1.2
{ 589 (.676) {.66%) {90 {439 {.989) {.564) (.38)) (.M
Paper and prodwis . 1826 10M 12149 1.734 4.27 1078 1.283 2459 3.510
(.904) 8N (.99%) (.9%6) (.99 (97 (519 A2l (1 23}
Printing and publshing ... .. .67 oM aam 603 4.110 amn .97 1.698 4.8
8%hH (81N 35 (829 (. 474) (.94%) (.5%4) (.734) (452)
Leat wr prodducts . ... ..o . —.90) —. 300 —1.982 .m 207 51 999 082 Lm
(5 (ns) %, ) ¢y ( 408) (.92%) (.336) (ns) 181
Rubber products ... ... 2166 — 7.682 1.258 s 744 m 1.69% 1.481 1.39
(.90 - (951 (.92 (.50%) (.961) (.646) (.602) (n.s.)
Cheavicals ... ... ... 1.68% 268 31554 1.604 1.417 346 287 2.7%3 1.474
(.9¥) (.983) (1A (92 (470 (9% (%) (.901) {ns)
Non-metalhic muncral products .. 0 18 3127 R L 4.466 613 3268 2.218 1.964
(.796) (1) I8 1910 99 K (.58 (842) (.068)
Basw metabs . o 2558 1.464 — 1.99) 16 1.083 2009 1.628 4.264
(.B08) {.904) o (.926) (442 (9™ <™ (.336) 274
Metal products. . e .7e0 1914 5.009 1.988 L 1 1.071} 219 Jiod 1.5
Rp4l) (.95 {671 {9M) (. 544) {.969) (922 (.909) (.086)
hers . .. 478 2128 — 109 2.049 2.118 178
(.158) 'R 104) — — C- (.90%) (.6%)) {(.901) {ns.)

A B .. neghgibly wmail.
The numbcrs m the column heads ndaie the numbers of observations.
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K
cosittcitNtT  asn R ) High-income  group.

v - Gormuan
C/ bones . R “mark Beloiam Finluni France A

Vod Rep ot ! ! Yo -
£ 7 L] b3 ] L R R N N \ N
238 1.678 1.253 1.517 1.619 1.97 1.666 1.535 1led 1623 [IREAY Jov
(NS} (.864) (.Y8Y) 1.796) (.861) (.995) (972) (.996) {731 (902 R (9
279 1.226 DAY 1.130 1.001 2044 659 1.362 R | a3 B2 1613
(n.s) (.849) (.909) (.636) (.976) (.736) (.736) (.984) . 102) (.9349) (97 (90
2o 1.570 k] ~ .63 849 1.897 598 1.093 LN é 2] 1 6o 244
(M.sy (.93 i.881) (.001) .29% (952) .517) (.95%) (.602) () (91%) RN
789 2594 - 186 2178 438 1.606 —. 130 924 AR
{(n.s.) (.648) - (n.s.) (.896) (.182) (.994) (n.s.) (RIR) ( KLh
- 1.276 - 1.182 )87 1.180 .862 1.463 Rl 1869 MR DT
(.694) - (.787) - (ns) (.984) (.89%) (.463) (760 (.949) ( 866y
432 e 1.462 2.050 1.371 2769 1.924 1.261 1631 1.468 1489 241
(ns.) (.743) (.930) 730 (. }40) (.944) (.848) (.961) (.734) (.981) (.932) (.89
1.945 : 20% - 1.710 2.406 1.270 2040 11w
M (.728) - (939) .961) (.96Y) (.745) .97%)
1.914 —-.142 - —.812 .824 .506 1.187 1.379 424 1.200
(.898) n.s.) -~ (.260) (.492) (.68)) (.978) (.494) (.444) (9t
- 2636 — 1.307 3.092 1.568 1.788 1.609 - 1.087 1.207
- (.806) - (.591) (.79%) (.860) (.968) (.970) (.786) (.946)

151 1.744 1.009 1.331 1.890 Joie 2.520 1.59% 2728 2.088 1.789 299y
(ns.) (.898) (.886) (.592) (.816) (.937) (.984) (987 (.75 (.960) (.962) 920
748 1.663 .988 —.000 1.534 1.502 1.703 1.296 234 2201 1KY 2813
130 (.868) (.8%) (n.s.) (.641) (.873) (.938) (.989) (.892) (992 (.847) (945)
.662 - 2.048 2.760 1.968 2629 1.813 1.404 - 2589 2078 4.5
(ns.) — (.963) (.768) (715 (.858) (.896) (.965) - (983) (.981) (RIRY]
- - 2.62) 1378 27%0 1.960 2049 234 1.9 1.646 1.7207 2072 176
— (.870) (.909) <77 (.857) (.968) (.982) (.989) 18 (.984) 981 (W)
— - - .20 - 1.455 — 2.211 : 2164
— - (n.s.) - 8371 - (.871) (924

o
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Table 1-13

(i) Low-
Yugoslavia I r'.(n:r':lfl‘:ﬂ/:' Culumbia Cova Rna Fouador Burma  .vion Potetnd
s 6 7 A 7 8 7 [
Total manufacturing. .. ovovae e 1.709 4.551 1.322 1.8%9 2.407 .565 - 1.342 634
[.787) [.868) [9s6]  1.560) [.782) 1.948) [136] [ 890)
1 oud. beverages and tobacco e 1.576 4516 1.188 1.848 1.859 081 086 1.2
|.809) [.765) 1.950) 1672} [./96] [.104] In.s) 1963}
T P L 1.762 4913 636 2898 1491 500 759
1.840) [.790 1.899) 1.757) }.944) ins (919}
Clothing and foOWear . ... oo 1.177 881 1094
[.985) [.765] In.s]
Wood products oo 962 1.341 748 414
[.764] [ 960] [989) 1911
Paper and produets L. 2242 4,203
! $08) [ 950)
Printing aud publshing oo 1.785 1.131
[.599) [.954) - .
Leather products. .o 1.498 5.567 1.836 082 1.500
[.663) [.801} 1.87%) - livs) [.796]
Rubber Probucts .. ..o voe e 1.886 1.2% 1.807 . 1.561
|.784) (AN 1.372) - 1.912)
Chemicals and petroleum products ... 250 7.876 1.658 31024 4.544 2159 1.269
1.701} 1.910) [.946] {737 [.944) [.129] 1.990]
Non-metallic mincral products. .. ... 1.418 2.826 1.594 4.89} —6916 - 4184 1.818
[.829) 1.758) [.920) [.830] [.584) [.109) [.984)
Basic Meials. coovvorn i s 2618 1.290 10.011 - - — - 1.769
[.764) [ns. (.797) - - - - (.915)
Motal PrOQUCLS . oo .71 - o - :
{785 -
Other Manufactuting ..o ieanens 51 -
[.130) o

N.B. ns. negligibly smail.

T'he numbers n the column heads indicaie the numbers of observations.




contotued

vleme group

Turkon Algoraa oot Bra.d Giatemala Moo P
R 6 4 R ? o 7
Y 084 2.5867 1.182 1.846 850
17200 [LT17) [.901] [661]  [908]  Ins)
1.300 .280 23 882 1.593 o
17791 [ns) (94, L$91)  (.8%9) [ns]
1.07¢ —- 1639 YRR} 2.048 1.010 1.316 AW
1483 14151 [869) [ 729) L156] 1962 Ins ]
2120 - 548
[474) Ins]
4.5 -.280
. I 7‘\)' . I“-s-l
1.378 1.588 2.880 714 1.197
[340) [778)  [8%0] (LS54 ns)
482 1.427 R R . -.900)
[166]  [.980) (951} (ns)
652 838 —~.540 847
[.382) (.496] [153) - (.089)
- 3.650 - 1.521 626
- - [.941) - (.953) (ns.]
1.358 457 - 1.066 2127 ~.680
(.626]  [.257) - [240] (933  (ns]
949 1.244 3.403 2258 2316 -—1.890
[736] 1648]  (917)  (S48]  (881]  [ns])
—. 196 239 3.276 — 1.420 -.065
- (ns] (.989] [922) (816]  [ns]
- [ns.} - -

2078
[
288
] 908)
1482
| %30]

1244
[924]
2980
[ 909]

748
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1958
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Tinve SORIES

Table 1-14
(OMBINED SIMPLE REGRESMIONS AND THE TIST OF PARAFITLISM

Maru-

sechor
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-

Byy
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¢
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18
1e

V7

13
AR
3

2
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e
24
L T
R
26
24

(R

Nurrh.
C vl e

Fne ume

Anal yiiv of varwn. e

recRcient in Mean wum of squares of
combined K i
sime
yertey Difference oy [ mbmr.’ d !
of regressions ronlocals
() Low-income group
1.6944 .1960 00271 (2 000270 (65)
1.5427 862 00187 (12 000330 (63)
1.0178 2100 01223 (th 000651 (61)
1.1781 4200 00086 ) 001216 an
1.4726 4528 01390 (6) (00988 (k1))
2.2308 1229 00561 % 001770 (40)
1.93137 6308 .00849 % 001282 (26)
2.0058 4242 02542 (8) 001318 41
1.9893 7832 00317 (h .000993 38)
20110 1722 00322 (1% .000902 (48)
200 .Te0 0094 () 00062} (34)
2.3794 3020 05410 (8) 004440 (40)
2235 .6900 J2091 4 001062 23
(. .408)) (.1360) (.02938) H (.001903) 1]
(it) Migh-income grovp
1.5656 8704 00260 (19 .000753 (107
1.0002 AL .00292 (|9 000802 (a7
.06)? Jo41 00928 (19 .001923 (107
1.3493 4882 01459 (1e) 002798 ")
1.0532 6200 00376 un 001358 (¥3)
1.9947 4233 03311 a9 006726 (107
1.6183 6721 00790 (% 002803 3
K 0] 208 01622 (i 001588 9%
1.895) 0663 01728 (5 002917 (1 1)]
1.940% 1789 00811 “19) o|en (107)
14808 6438 00869 19 002308 (107
20062 nms 00842 i1e) 002218 (96;
2050 a5 1 00898 (9 001900 (107)
1.7516 58 01004 10 101349 ()]
tit) Coenbined high- and low-income groups
| 470 ¢y 00358 (RN 000370 (172
| 1476 7%01 00292 (22 0con23 (172
sl 329 00978 (1) 001461 (168)
i 3407 A8l 01182 (20) 002542 (106)
1118 8584 00633 24 001260 (128)
2609 siw 02420 128} (08378 (147)
| 659 L Y 00787 ML 002289 (109)
8809 208) o '8 001%07 (136)
L9108 340 01226 (] 002313 (121)
1916 Te% 00649 (3 001644 (15%)
1.5642 w03y 00733 3 001743 (161)
20723 $9%0 02308 (2% 002860 (135)
20781 7808 01Us8 (24 001782 (130)
1 8189 0040 01080 M 001856 {69)
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Appendix 11
Statistical dsata

The following notes on the statistical sources deal only with
predominantly frec-enterprise cconomies (which were used in
the regression analysis).

A. Value adied

The value added in manufacturing censuses is computed as
value of gross production minus raw materials and contract work,
it includes depreciation and rental costs (rent, patent fees, licences,
ctc.). In most cases, value added is evaluated at market prices
(including indirect taxes). 1t thus is not always comparable to the
concept of “gross domestic product originating in manufacturing
industry” in National Account Statistics (United Nations).

1. 1953 JALUE AUDED

The data used in the 1953 cross-section analysis were derived
from national manufacturing censuses of similar inquiries, compiled
and adjusted to international comparability by the United Nations
Statistical Office. For a detailed discussion of the mcthods used in
making these adjustments, sec Patterns of Industrial Growth,
1938-1938, appendix 111> The most important adjustiments are
as follows,

1) National raw data were adjusted, if necessary, for the Inter-
...«ional Standard Industrial Classification (ISIC)¢ codes. Since
it did not prove practical to establish comparability for each of
the twenty major (2-digit) groups of manufacturing (ISIC 20 10 39),
some of the major groups were combined. The regrouping resulted
in the *'.ineen “‘sectors”, as shown in table I in the text. For a
number of countries, regrouping frequantly involved shifts between
ISIC 23 and 24, 24 and 29, or 34 and 35-38; total value of manu-
facturing was rarely affected except .. the few cases where national
raw data did not separate certain mining activities from processing:
c.g.. stone quarrying (ISIC 14) from non-metallic mincrals pro-
cessing (ISIC 33) and coal mining (1SIC 1]) from coal processing
(ISIC 32).

(b) Certain censuses or related inquiries do rot provide value
added data, but only the value of gross production (Thailand,
Republic of Korea, Dominican Republic) or quantity of physical
output (Indonesia); in such cases, the value added had to be
approximated by c:rtnin reasonablc methods.

(c) The insufficiencies in the coverage of censuses and related
inquiries had to be filled by various methods of approximation.
The coverage of raw data widely varies among countrics, especially
with regard to small-scale industries, including handicrafis and
repairing services which, by the ISIC standards, are considered
as manufacturing? The size <riterion which is most commonly
used is the number of percons employed: for example, establish-
ments employing less than twenty persons and using no power,
or less than ten persons even when using power, are excluded in
the Indian inquiry; for Pakistan, the cut-off point is twenty persons
and no power; for other countries it is feur, five or six persons

°

* The data on centraily planncd economies used in the analysis
of residuals tpart 111, section 3, of the text of the present study) were
taken from the source which had been prepared on other occasions.

v United Nations publication, Sales No.: S9.XVIillL6,

« Ununed Natioas, International Standard Industrial Classification,
Safes No.: S8.XVII.2.

4 For inclusion of manufaciuring units, see International Standards
Industrial Classification.
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employed (Kenva, Rhodesia and Nyasaland, Pliippioes, Cevlon,
Brazil, ctc.). As a result, the estintates of vl added compilad
from those raw dita tend to fall short of those compiled for the
purpose of nationil accounts statistics: censie vatue added as per
cent of GDP originating in manuficturimg w. s kess than SO per cent
for Burma, less than 40 per cent Tor Indur, dess than 3 per cent
for Pakistan: in Latin America, the covenn e waom general more
satisfactory  about 90 per cent in Brazil, and fess than 70 per cent
in Mexico and Peru, though less than SO per cent i Goatemala
and Fcuador. The undercoverpae was moat hequently obseryved
in the following sections: 1810 20-22 thraal. Tenador, Mevico,
Burma, Philippines, Turke, and India); I1S1C 25-20 t] gypt, Braal,
Ecuador, Burma. and, in particular, Pakistan and Indin); ISIC 20
(Guatemala, India); ISIC 3538 (UAR, 1anader, Guatanala,
Mexico, Peru, Ceylon, Pakistan, Greeee). The data for the coverage
adjustment were mostly supplicd by the United Nations Statstwal
Office.

In a number of cases, important industrics had been altogetha
omitted from the raw data - for example, petroleum retiming (iray,
Venezuela, Peru, Mexico), copper refining tCongo-Leopoldvitie,
Rhodesia and Nyasaland, Chile), tobacco manufacture (Jupan,
Republic of Korea, Peru, etc).

(d) Where a national census or similar inquiny did not relate
to 1983, extrapolations had to be made, either forward or backward
(Mexico from 1950, Peru from 1934, Paraguay from 1985, Costa
Rica from 195]. Burma from 1952, Philippines from 1956, U AR
from 1930, Federal Republic of Germany from 195,

Some countries offered the value added cvaluated only at lactm
cost (i.e., excluding indirevt taves und subudiesy The duferences
between factor-cost estimates  and  market-prce estinates e
especially important in the caswe of 1SIC 20-22, which michude
tobacco and liguor. Adjustiments Tor changes inoinventories of
semi-finished goods are another important source of diffcutties
(for example, the 195} consuses for Canada and the U nited States
were not adjusted for other inventory changes). Morcover the taw
data for some countries happened to include part of the trade
income — i.¢., income accrued from ' goods sold in the seme vondi-
tion as purchased’. Those types of coneptual gap are rather
difficult to be discerned as such. As o rule, no adpustnent was
applied to them. Thus, the adjustments made by the 1 nited Nations
Statistical Office were, in most cases, (0 rane the level of value
added by manufucturing and to correct the strncture ol industries *
For most countrics, total valie added was rasad 1o agree with
the level of GDP originating i manufacturing Hor detinls, s
table 11-1). The corrected structure <an be seen i the conntry
weights used by the United Nations Statistical tlbee Tor the compu-
tation of the world production mdies./

2 1 XIRAPOLATIONS OF VAILL AbDiD

The 1953 valuc added was' extrapofated 101 a number of pspose:
In the time-series analysis 1950 to 1957 covenng forty-one counties

» Ogiginal uncorrected data are given an Lortorn of Industrral Growils,
1938-195K, part 11
t See the tabic on percentage distnbution of vaiuc added e
by country and rcgion lor nuning and manutacuting mdustnies
Supplement 1o the Monthly Bulletin of Siatisticn v foutions and Fajda
natory Notes, fourth issue, 1960 (United Natons pubboations. This
1able does not include data tor Algenia, Irag Isracl ko ad Maorowo
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(sev table <14 moappendix L), for the 1988 cross-section analysis
coverning forty=two countries (see appendic 1.0D.) and for the analysis
ol long-tenm variitbons covering  seventeen, mostly  advanced,
countries (see tenk: IV 1) These extrapolations were carnied out
by applying to the 1951 data the sectoral indices of industrial
production commiled by the Umited Nations Statistical Office.

B. National income
. 1953 pbana

I rererence penod of the national ikome data for the 1953
crossesection analysis s the average for the poriod 1952 to 1954,
Data o losal curreney of current prices weee Jderoved Tiem Year-
booky of Nattonal ko counts Statistics?

Y EXTIRAPOLATIONS

For backward cxtrapolations to 1934, the index numbers of per
capita produ -t at constant prices, as avalable in the Umited Nations
publications,” were ised. Where such indicators were not available,
the estimates of national inconmw at current prices were Jdeflated
to 1953 price levels by appropriate price indices especially prepared
for the purpose.

< Umnted Nanons pubhications, Sales Nos,
6 XVELY. and 61.XVIL4.

o Umited Navons, Statistical Yearbook, 1988, especially tables 1of,
160 and (58,

SXVILY, $9.XVILY,

Tabie

C. Conversion rates

The comversions of value added and national income data from
locat currencies to 1S dollars were made at 1953 purchasing power
panty rates. The rates and method of esumation were taken from
Patterns of Indusirial Growrh, 1938-1958." except for the countries
histed below . Taking into account the OF L C study on Comparative
National Product.,’ 1 CLA publkatons. as well as  offiial
exchange rates. it was found preferable 1o substitute the UN Parrern
rates in a certun number of cases. Table 1122 indicates the rutes
usual mn these cases.

D. Pegpuiation

Population data uscd in the present study are mud-year estmates,
currently nublished by the United Natons.

E. Other varisbles

The data for the other variables that were tosted but later excluded
from the 1931 regression analysis (see appendix 1 A), were compiled
from various United Nations publications.

L Op. cit,, p. 44,

} Mition Gilbert and Assoctates, (ompavative National Producis
and Price Levels, Paris, 1958,

% Ecomomic Swurvey of Latin 19511982, E CN.12,292,
Rev. 2, p. 33.

America,

-1

CHARACTERISTICS OF THE DATA ON 193) VALUE ADDED BY TOTAL MANUFACTURING, BY COUNTRY
1. Total value added by manufacturing was not adjusted and is similar to original consus or

related inquiry for the following countries:

Africa Asie Ewrope
Algeria China (Taiwan) Austria
Kenya Japan France
South Alrica lsrael (1956 data) ltaly

Netherlands
United Kingdom
Yugoslavia

Latin Americe North America Oceania
Argentina Canada Australia
Colombia United Sto2es
Hounduras
Paraguay
Puerto Rico

2. Total value added by manufacturing from the census or related inquiries was adjusted
‘0 agree with national accounts data on GDP originating in manufacturing for the following

countries:

Africa
Moracco

UAR (NDP at factor cost; census at market price extrapolated from 1930).

Asia Ewrope Latin America
Burina Belgium Costa Rica
Cevion Denmark Ecuador
India Finland Peru
Korea (Rep. of) Germany (Ved. Rep. of) Venczwela
Pakistan Ireland
Philippines Portugal

Spain
Tuikey

Y Value added by manufacturing from the census or related inguiries was adjusted 10 agree
with the coverage of ISIC codes for the following countries; but the result does not agree with
national accounts data on GPD originating in manufacturing, because the latter invohy no such

adgustments, or involve ditferent adjustments:
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Chufe Copper-refiming clissined wih puming o
and GDP data

ARERISLARY BEGUTINIINEN

Rhodesia and Nyasaland

Brasl . Food-processing 10 rural areas vhissiticd o i uloan,
n nanonal census and GNP Jarg

Norway Fsh-processing classiticd with 1o ultore national cern a
and GDP data,

Greece . OGDP ongimating in manufactomg may be understaied

4. Value added by manufactuning from the census or related Hguines cannot be o heckad
against national accounts data, because the latter are not Broken down by mdustiad otgm 1o
the following countres: Dominican Republic, Guatemala. Indoness. leag. Meswo. Fhatlamd
Sweden and Switzertand.

Table 11-2
1953 PURCHASING POWER PARITY RAGES USED In FHE PRESENT Sl
(THORE DH FERENT FROM THE £ NETED NATIONS Pulorn matis ONEY ) b

UN cemts por N
€ ountry emt of bocal qurron g € temsr i
Umted Kingdom ... ... . 27 Argenting . e
Ireland. . ... .. e 2%0.00 Branl . . Jw
South Africa........... .. .. e 5% Paragua Vs
Rhodesia and Nyasaland ... ... ... .. .. ' Philsppines T )
Austrabia....... ... ... . . . e b2 X 1] Algera . . . . 1 2un
New Zealand ........... . .. . . 284 80 Moroveo . o2
Belgium. .. ....... . ... ... .. . 200 Kenmya . ... . . . W nh
Maly. ... ... 0le brag ... . ... N MR
Norway. ................ . 1820 beael ... .. . 85 4

* For the comversion factors used for sountries not mentwned above, see Pattcrns of Industrial Growih |91y 1958 p 444
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