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Introduction

1. During the period 1938-1961, industrial production of the world tripled and
the share of the industrial sector in the world gross domestic product rose from

30 per cent to 38 per cent during that period.y Furthermores

The importance of the industrial sector in total production increased at

the expense of the role of agriculture. The growth betweer. 1938 and

1961 in the agricultural output of the market~economy countries of the

world approximated a third of that in the domestic product, and a fourth

of that in industrial output. The proportion of the domestic product

contributed by agriculture E’ring 1961 was, therefore, less than two-

thirds of that during 1938. '
2 The process of industrialization and the role of manufacturing industries
as the strategic factor in the economic growth of modern nations has been much
discussed recently. Present concern with such wide subject matter as the role of
industry in economic development seems justified in view of economic policy con-
siderations of importance to couatries on their way to industrialization. Only
reoently, the role to be played by the industrial sector in economic developmant
had to be stressed and defended vis-a-vis agriculture at the third session of the
Governing Council of the United Nations Developmant Prograrme .2’/ Jeyeral reasons
such as the apparent prospects of food shortages and explosive rates of population
growth, have led at the international level to an emphasis on agriculture and
educations Declared policies of the major donor countries are rather clear in

this respect.

3. Changes in the relative importance of agriculture and industry are the core
of the process of growth. The purpose in this study is to present factual evidence
on the structural changes within economic development designed to be used for
sconomic planning and projection in countries undergoing industrialiszation.

United,Nations » 1938-1961, (document
ST/STAT/SER,P/3) pe 1.  (Mining and public utilities are included with
manufacturing in the industrial sector in this publication.

Ibido’ Pe 2.
Document DP/L. 36, para. l4-15.




Lo Thie paper presents a report of research carried out and attempts to show
quantitatively the pattern of chunce in the composition of output with economic
growth, ouch a problem could be tackled with tine-series or cross-section analysis,
The miin oroblem in using time-series for asvelopin: countries is, of course, the
absence of data. Furthermore, the problem is azgravated because of the drastic
changes that are characteristic of economies starting development from a low
income bases The main justification then for the use of cross-section methods is
based on the potertial usefulness of such an approach, when, considering projection
and planning purposes, developing countries have no other way but to try either to
extrapolate past trends or to copy the existing structure and parametres of more
advanced economies that have already passed through the initial stages of

development ,

5. The study was undertaken in two steps. First, an exploratory analysis was

conducted, then a set of regression equations were fit to sectoral data.
I, &N SXPLOiWTONY STATISTICAL ANaLYOIO
dotreduction

b A preliminary statistical analysis of the data available for forty-one countries
for 1958 was conducted to uncover changes in the composition of the gross national
product that can be considered a characterisiic feature of the complex growth process
normally termed "industrialization",

T As the per ¢apita income is commonly accepted as a yardstick of economic
development, it is logical to study the structure (in the sense of the industrial
composition) in relation to the levels of per capita incoms,

IN The conplete study summarized in this paper will be available in mimeographed
form later in 1967.

5/ The structure was related to the level of par capita income rather than
to the rate of change of par gcapita income. The rate of change may be
the relevant variable in the context of a dynamic process, However, in

this cross-section analysis, the level of per capita income was used.

fuue
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8, The gross domestic product (GDP) at factor cost was first disaggregated into

eleven sectors according to their industrial origin:
1, agriculture—forestry~hunting-~fishing;
2. Mining-quarrying;
3. Mamufacturing;
4e Construction;

5. iIlestricity-gas-water;

6., Transportation-storage-commun.cation;
7. ‘tiholesale trade-retail trade;

8. Banking-insurance-real estate;

9., Ownership of dwellings;

10, Public administration-defense;

11, Services.,

9. The proportion of GDP originating from each sector was considered for 1958,
All countries included in the sample do not have the same uniform degree of
disaggregation so the sample size differs from sector to sector. For instance,

the agriculture sector has data for forty-one countries, while banking-insurancee

real estate has been separately classified for only thirty-one countries, The
analytical procedure consisted of forming for each sector a frequency distribution
based on the per capita income, the data for which was obtained from the United

Nations Yaarbook of Natiopal Accounts Statdsticas, 1962, The next step was to
compute the mean value of the percentages in each group of per capita income,

10 The resulte are presented in table 1 (see Annex). Table 2 of the Anne
presents the frequency distributions and their standard deviations and the
coefficisents of variation,

faticnale behind the statlatical procedurs

11, The objective of this analysis was limited to the empirical aspect of one of
the facets of changes in the economic structure with economic growth. The type of
structural change that the study seeks to discover is a concomitant of economic
growth and it seems to be inherent in the growth process itself., It is, therefore,
logical to attempt to relate the structure to some measure of economic growth,

/on
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The difficulties involved in "quantifying" economic grovth need not be enumerated
here., Lt is sufficient to say that national income per capita is perhaps the best
availalle indicator of economic growth. in defining the structure in terms of

Lha bredk=down of national income by sectors of industrial origin, the problem is

to relate Lhis siructure systematically to the national income per capita; this then

is Lhe fundamental relationship.

12 The structure of the countries falling within a per capita income group
naturally would not exhibit strict uniformity. at a given level of per capita
income, a host of factors - economic and non-economic - are responsible for
dissimilarities in structure. among the economic factors are: size of country
and national resource endowment; among vhe non-economic factors are: differences
in the institutional set-up, culture, and political organization. (These dissim=
ilarities may not he negligible.) as a first aporoximation, a study could be made
ol the structural differences between ogr gapita incomes alone, discounting
‘structural variations within a per gapika income group.

. ] i lusi
13, The analysis of cross-section data shows that there exists a significant
relationship between changes in the structure of output and the level of per

capita income. The most significant structural change accompanying the increase

in the level of per capita income is rharacterized by a decline in the share of
agriculture and a rise in the share of manufacturing.

14. The share of mining and quarrying does not show a consistent pattern; the
share increases as per capita income rises from low levels (under yUS 100),
reaching a peak in the range of #US5 250-4US 500, and declines thereafter until a
high level of ,;‘ur_ capita income of about »US 1,000 is reached, at which point it
begina to rise again although not to the level of the previous peak. The share
of construction shows an upward trend.

15. The proportion of transportestorage~communication in the total GDP probably
shows an increase in the early stages of growth of per capita income and levels off
at higher levels of income. The contribution of electricity-gas-water shows a

marked upward trend as tne level of per capita income increases.

[ooe
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16, The rise in the share of banking-insurance-real estate with per gcapita income
is significant; it is faster at lower levels of income. The share probably tends
to be stable at high income levels. Wholesale trade-retail trade shows a
remarkable constancy of proportion.

17. Ownership of cwellings probably shows a perceptible increase as par gapita
income begins to increase from a low level. The proportion appears to reach a
stablé level at an early stage of growth of par gapika income.

18, There is no significant trend in the share of public administration-defense.
The services sector probably shows an upward trend with rising levels of per gapita
income.

Balative importance of asctors in atruciural changs

19, The analysis of cross-section data on GDP has brought out the major structural
characteristics relating to different levels of par gaoiba income. The most
significant difference in the structure was confined to the relative shares of
agriculture and manufacturing. Significant trends in other sectors have also been
noted.

20, The ehange in structure is the result of the differences in the relative
rates of growth of sectors. There is a second dimension to this aspect of struc-
tural change, namely, the relative i.mporninco or weight that each sector holds in
the aggregate product. The relative contribution of & sector to structural change
is thus dependent not only on its rate of growth but also on its share in the
economy.

2, Using the cross-section data, the average or "typical" structure of the

CDP corresponding to each of the five groups of par capiia income was arrived at
earlier. These structures show a persistent pattern. There exists a significant
difference between the structures at any two levels of p_gr_ capita income. Some
sectors, of course, contribute more than others to this structural difference.

The predominance of the agriculture and the manufacturing sectors in structural
change is expected., The pattern that emerges sesms to be stable enough to offer
some scope for generalization. In interpreting the resultas_,', hovever, it is necessary

[ooo
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to proceed vith caution. Observations based on the empirical findings can be regarded

at best asahypothesis concerning the sequence of sectors in the process of growth,

224 There are cert.in shifts occurring in the relative contribution of sectors
as the par gaonita inccme rises. In the early stages of growth when the per capita
income is at a low level, the most significant shift is found in the manufacturing
sector, Once this shift has taken place, the second stage seems to indicate a sig-
nificant response of the agriculture sector to structural change as well as a spurt
in the activity of the wholesale trade-retail trade sector. In the final stage it
is the services sector that bears the brunt of structural change.é/

2. In a recent meeting, the following opinion was voiced in this connexion:

Faith in the viewpoirt that agriculture and industry should develop hand
in hand had been severely shuken by some iesearch carried out in the
United Gtates in the last two or three years., These studies had pointed
out that historic:lly, in all countries from which evidence could be
obtained, the agricultural take-off had invariably followed the industrial
take~-off and by a considerable period of time, It has not been argued,
however, that all that was needed was to industrialize and agricultural
development would inevitably follow, but there were indications that it
was the accumulated scientific knowledge, accumulated industrial capital
and materials, industrial processing of agriculturallyutput, etc., which
had provided the incentive to agricultural take-off.

&/ One might like to call the sectors shifting their relative contribution
to structural change the "leading sectors" with reference to the appro-
priate stage of grovth, Permitting this view, it becomes clear that
there is a definitc sequence in the expansion of sectors as the economy
passes from one stage to the next,

i/ See M, Clawson, in The Strategv of Industrial Develoome

Countrigs, Summary of rPapers and Discussions of an Interdiseiplinary
Conference held in Geneva, June 1965, edited by E.E. rapanicolau and
D, Peart, p. 13; 3ociety for International Development , liashington, D, C,

/co-
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2he The starting hypothesis was that economic growth as weasured in terms of

income pgr capita, gives rise to changes in the structure of Gbt, (i,e. the
composition ot output by industrial origin), the pattern of th.se changes 1is such
that a study of countries along the income per gapita variable would tell much the
same story as a time series analysis of individual country experience. The
discrepancies from this general pattern would be due to differences in additional

explanatory variables such as size and natural resources.

25. Although it can be claimed that each country or nation:l unit is a special
case, uniqueness in economic growth can be expressed generally in one or more of
the following factors: size, availability of natural resources, level of income
Rar capita, and cultural, social and institutional aspects having a bearing on

behaviour related to econonic activity,

Ancome

26, The process of economic growth is seen here as both effect and result of the
accumulation of covital and skills to satisfy similar human wants throurh the
application of similar techniques and the access to world markets. «s income
Rer gapita grows, changes in the composition of demand are reflected in concomitant

changes in the composition of domestic product and traue.

27, The similarity cf human needs and wants and the relative satiation of the
more basic needs (food, shelter) at low levels of income leads to an increased
proportion of manufacturing in the composition of the domestic product with
economic growth., As Kuznets puts its

The substance of modern economic development lies in the adoption of the
industrial system, a term denoting widespread application of empirical
science to the problems of economic production. One corcllary that
follows is the shift in the distribution of the labour force away from
agriculture, first toward manufacturing and public utilities, and
subsequently toward trade and service pursuits. This commonly observed
shift is due, at bottom, to the structure of human wants, their easy

[oee
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long-term sutiability by oroducts of agriculture - so that increasing

productivity of labgur ip tneg},atter releases an increasing proportion

of labour to other pursuits.
28, The process of relative satiation with food as described by Engel's Law
finds its parallel correspondent in the relative saturation with manufactures
taking place at hirher levels of income par caiiid and leading to the allocation
of an increased share of output to the production of services. Two additional
factors help to accentuate this trend. First, the fact that technological change
has been rather slow in the services sector, oecond, the possibility of replacing
the product of domestic factors with imports it seriously constrained in services
as a result of the nature of the product, Thus, low productivity and limited trade
possibility contribute to reinforce this effect. This could be formulated as
followst At high levels of income pgr gapita, additions to income are spent in
increasing proportion on the consumption of services, while the share spent on the
consumption of goods declines., 'shile the transition between being poor and middle
income, at the country level, lies in the decline of the relative importance of
food in the national "budget', the shift between middle income and rich lies in
the starting decline of manufactures and the rise in the share allotted to services.

24z .
29. Gross domestic product and population have been taken as indicators of market

Y

size, Since the two dimensions defining the size of a market are population and
"income par gcapita, population would be an adequate variable to capture the influence
of market size in determining the composition of GDP by industrial origin if
population size were perfectly correlated with nationa). income size. This is not
the case. Countries such as India or Indonesia, although they have a large
population, command a smaller GDP than other mush lese populated countries. e

8/ See . Kuznets, "Under~developed Countries and the Pre-Industrial Phase in
the Advanced Countries - in Attempt at Comparison", %mgmw
world Population Conferenca, 1954, Papers: volume V (reprinted in The

Wﬂmﬂmyhmﬁ_by AcN. ngarwala and 3.P. Singh, Oxford
University Press, 1958, re lLZ.)

2/ The introduction of a second degree term. in income in the equations tries
to capture these two stages of saturaticn or satiation of human demand.

[ooe
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experimented with both variables, population and GJr, and the latter gave better
results, The size effect is generally described as being lue to the presence of
economies of scale, Countries with a large market will huve a larger share of
manufacturing industry because of the added incentive of reaping scale economies
while increasing output, and also because lines of production which ceuld not otherwise
be efficiently developed in small countries would be undertaken in the case of

larger markets,

30. The extent to vhich present national boundaries encompass small economic
units, a phenomenon of increasing prcportions in recent years as a result of the
decolonization process following the end of the Gecond ..orld ..ar is clearly shown
in Chart I of the annex. Thirty-four countries come within the box at the lower
left corner of the chart which includes eountries with less than five million
population and less than $U8 5 billion in gross domestic producte There is also

a cluster of countries with larger populations but also below #U5 5 billion in

GDP, There are sixteen countries with populations between five and fifteen million
and eight countries with populations larger than fifteen million. These countries
add up to a total of 58 out of the 73 countries indicated on the chart.

Natural resources and intermational trade

31. Although ve expect the level of income per ganita (as an indicator of the
stage of economic growth achieved by a country, together with its size as a

market for gocds and services) to 'explain" most of the variation in the composition

of GDP by industrial origin, we still must account for the variations due to

unevenness in the distribution of natural resougces.

32. A certain degree of association between thv availability of natural resources
and country size measured by area is to be expected. Ceteris paribus, a large

country is more likely to be endowed with all the resources necessary for autarchic

development than smaller countries which have per forgca to rely on international
trade sources of supply because of the non-availability of certain éaw materials,
The uneven distribution of natural resources and considerations of comparative
advantage have led some countries to be heavily dependent on international trade.
Because of this phenomenon, some significant deviations from the "standard" pattern
in the industrial composition of output "prescribed" by the level of economic

foos




JOR e
R
Tl

woll=bein;’, e measursd by dncome per carita, and maurket size, as measured by G
should be expocteds  Thes: deviations will be, for exanple for Great Britain a lorger
share of manufacturing and 2 smaller share of agriculture due to the need to export
manufacturers to pay for imports of food which cannot be produced economically; a
higher share of mining for the oil producing countries such as Iran, Kuwait and

Venezuela, and so forth.

33. As a variable to account in general, for natural resources or trade dependence,
the proportion of commodity trade ® GNF was first tried. A certain degree of ‘
collinearit s is to be expected between t e size variable, UL, and the natural
resources or trade orientation veriable 7. It is well established that the bigger

and mor~ developed a country is, the smaller would be T, the proportion of trade in

1

34. liore explanatory value is achieved by splitting the T variable into two variables,
one measuring the proportion of agricultural exports to total trade, the other the
proportion of mining exports to total trade. In this way it becomes possible to deal
with concentration in both agricultural and mineral raw materials, and to ":xplain"
countries with a high de_ree of concentration of exports in particular commodities
such as. Peru (fishmeal), Brazil (coffee), Argintina (meat and cereals), Chana (cocoa);
Iran, Venezuela, Kuwait (0il), Bolivia (tin), Chile and the Congo (copper), etc.

II1. CROS5-SIECTION ANALYSIS - METHOOOLUGICAL avP CTOH
Level of aggregation
35, Pioneering quantitative work in this field, notably that of Colin. Clark and
Simon Kkuznets was based on a high degree of a: gregation because of the difficulties of
procuring statistical data. The old classification rcording to primary, secondary and
tertiary sectors is adhered to sometimes, even today, although it is realized that
further disaggregation is fruitful. The situation with regard to statistical material,

especially on a cross-country basis, has been improving , thanks to the co-operation

X+M
1_0/ T is defined as fﬁtl%; where X = value of commodity exports and M = value of
commodi ty imports.

foeo
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and international bodies. The gap between the type and quality of data thut are
desirable for neaningful analysis and those thet are available now, however,

remnains wide.

36. As mentioned before, we started with eleven sectors ranging from agriculture-
forestry-hunting-fishing, to services. 4t an early stage of the anulysis it became

clear that the minimum levels of aggregation necessury for a reaningful analysis

of structural changes are as follow il

I. Agriculture, forestry and fishing;
II. Mining;
ITIi. Manufacturing;

IV. Inframstructure: construction, ilectricity, water and gas,
transport and communication;

V. Banking, insurance and real estate:

VI. Public administration, defence, services, ownership of
dwellings, wholesale trade and retail trade.

37. Some points must be made with regard to the above sectoral classification
for structural analysis.

(a) In an international economic comparison, the mining sector needs
special treatment and as such it cannot b~ combined with proximate sectors
such as agriculture or manufacturing, as has often been done for similar
purposes. The behaviour of this sector happens to be yuite unlike tlie be-
haviour of agriculture or manufacturing. Therefore, treating mining, say,
as part of a "primary" sector together with agriculture, vill seriously
1limit the usefulness of the model.

(b) Construction is treated as a sub-group of infra-structure in the
model. Osometimes analysts have included consiruction in manufacturing.
Ideally, one would get more information by treating construction as a
sector by itself, as in fact ve have attempted. It appears from this
analysis that manufacturing is best treated as a sector that does not
include construction. “hen a higher level of aggregation becomes
necessary, it appears to be appropriate to include construction as part

1/ As stated above, the sectoral break-down was considered as the necessary

" minimum for analysing structural changes in broad terms. For detailed
work relating to planning and programming of industrial development, it
goes without saying that disaggregation must be carried to the most
practicable level. Further disaggregation is decirable in III (tanufacturing)
.and VI, which appears here as a "catch-all".

/oco
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of infra-structure but not of manufacturing. The loss of information is
minimal in this procedure.

(¢) The catch-all sector VI, which includes trade, ownership of dwellings,
public administration, defence, and services, is perhaps the trickiest
sector to handle. The heterogeneity arising from aggregation is obvious.

The definitions are conceptually weak, not to mention the statistical
material, There is much yet to learn about the growth behaviour of the
various components of this sector. After carrying out a preliminary
analysis of available information, it was decided to treat it as a "residual”
after "explaining" the variations in all the other sectors.

Per_capital gross domestic produck as a measurs of tbe lavel of
aconomic davelomment

38, Since the structural characteristics of an economy are intimately tied up with
the level of economic development, analysis of ths structure reste on the selsction
of a quantitative indicator of the level. Despite its many shortcomings, per capita
GDP comes closest to the concept of the level of development that is appropriate

to the analysis of economic structures., Statistical comparisons based on the con-
ventional measure often tend to exaggerate the contrast between the developed and
the developing countries. lihile it is important to note this point, it does not
appear to be necessary, as some have attempted, to exaggerate the magnitude of this
problem. Nor is it necessary to discard this measure. Analytical precision can

be enhanced, if desired, by improving the existing measure but not by discarding it
altogether.

39, It is in the light of the above observations that the choice of_per gcapita
GDP as the measure of the lavel of developmernt is justified. To cope with the
question of precision, two sets of currency conversion rates for each country have
been used. They are explained below

Monatarv unit for international. compariaons

4O. In the analysis, the structure of output is viewed in teims of its composition
by industrial origin, Measured in their respective national currency units, the
output structure thus defined would boil down to proportions for each country,

/oo-
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making them apparerntly indebendent of the units of measurement. Aalthough this is

a matter of considerable practical convenience, the problems of relative valuation

of sectoral outputs between different economies appear to remain latent in them,
These problems tend to grow harder as the gulf between the levels of any two economies
being compared becomes bigger, and perhaps most perplexing in the case of the

services sector.

41, One reason which would seem to indicate the need to use different sectoral
parity rates is the well-known divergence existing in prices and factor remunera-
tions in many developing countries, where agricultural prices temd to be lower and
manufacturing prices higher than warranted by relative factor scarcities. This
affects not only the comparison of shares in GDP, but also the value of income

Rer capita.

L2, Despite the limitations of this procedure, the exchange rates fixed officially
under the present international monetary system have often been used for inter-
national comparisons for the simple reason that more realistic conversion rates

were not obtainable for the majority of countries, More recently, estimates of
parity rates for selected years have heen made available.l—z/

43, In general, parity rates were estimated by adjusting official or free
market exchange rates in 1938 by the relative change in the level of prices from
1938 to the year in question between the United States and the country concerned.
In some cases, where analysis of the official or free rates for 1938 in the light
of other available rates of conversion and prevailing economic and political
conditions indicated that they were tco unrealistic to be utilized, the starting
point for calculating the parity rates was either the official rate of exchange

in 1929 or the purchasing power equivalent for 1950 derived from the Gilbert—Kravis
study.

See mmm&gummmm, 1965, table 9B, United Nations,
M York » 1l . .

Ol BN O ’, DOV C []

by Milton Gilbert and Irving B, Kravis, Organisation
for Economic Co-operation and Development, Paris, 195,

&

/o.c




1D/CONF.1/47
Fnglish
Page 16

L, In view of the importance of finding a satisfactory set of conversion rates
for all countries included in the aznalysis, it was considered necessary to experiment
vith both sets that were available. In most cases, the performence of the new

parity rates was found to be superior to that of official exchange rates,

45, The search for a satisfactory conversion rate is, of course, far from finished.
The possibility of utilizing an index of real consumption per head has recenrtly been
discussed and further work in this direction will no doub% be encoura;:ed.yi/

c —gacti i i
46, There is a tendency among the growth specialists to regard the growth ex~
perience cf a given country over a long span of years as the appropriate basis

for analysing the structural relations underlying the process of economic growth,
Ideally, one would not hesitate to subscribe to this view. Even a superficial
survey seems to be enough to confirm the heterogeneity in the structural charac-
teristics of a cross—section sample. LEvery country regarded as an economic unit

is unique in 2 sense. :very country has a history of its own, a culture of its

own, .hile it is true that international dissimilarities are striking to the cesual
observer, a closer examination of the international plane is bound to reveal the
real strength of the currents cutting across the arbitrary boundaries of a nation
in various forms, such as the basic structure of human wants, scientific knowledge,
and the entire spectrum of technological advances.

L7, The strength of these and other factors manifests itself in the observable
characteristics of a nation's economic structure, despite the countervailing
influence of many (arbitrarily created) barriers impeding international flows.
This important point. does not seem to have received adequate attention thus far
by experts interested in enhancing analytical knowledge of economic growth, It
is a lack of appreciation of this point that has led to the view that meaningful
analysis of structural changes associated with economic growth can be done only
by taking at a specific time a nation's past experience.l

OMe s OECD
Paris, 1966, ? g

See, for example: S. Kuznets,
and Soread, Yale University Press, New Haven, 1966, p. 431437,

14/  See 'iilfred Beckerman,
1
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L8, Tris historical approach need not be discarded. But its v:lue appears to
be such that it cannot by itself provide a valid basis for understanding the nature
of structural changes associated with economic growth and much less for policy
purposes. Quantitative analysis based on international comparisons despite severs
limitations, must play a vital role in filling the gap.

49. International comparisons, despite some of their inherent weaknesses, may

prove more useful for obtaining analytical understanding of modern oconomic growth
than similar analysis based on historical data of a given country, One of the
problems in which the superiority of the cross-section over the time-series approach
is very likely to be evident is that of analysing the relationship between (economic)
"size" (say, as measured by GDP) and level of economic development (say, as
approximated by the concept of income pgr gapita). The time-series approach often
poses the problem of positive association between the size and the level, for the
nation's economy is likely to have grown over long periods of time pari passu
with per capita incame. Further, the size itself grows rather gra ually; so does
the income per capita. On the other hand, the variety of information available
at the cross-section level, and the fact that with this variety the seriousness
of the problem of multicollinearity is likely to be reduced, makes the use of
cross-section information more desirable frcm the analytical point of view,.
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IV, PRESINTATION AND ANALYSIS OF THE RESULTS
The l.odel

50, Sectoral proportions

Pa - P'1 Agriculture
Pmi' P2 Mining
me- P3 - Manufacturing
Pinfra' Ph, 5,6 Infrastructure
Pba Nk~ PB Banking, insurance, real estate
Ps oy P7,9-11 Trade, ownership of dwellings » publie

administration and services

Bxplanstory varisbles

¥ ¢ per capits income
Y : gross domestic product

Ilax Proportion of agricultural exports in totel trade
me Proportion of mining exports in total trsde

Ihe equations
2 2 -
P, =al,y +’1y +52y +53! +8 .5 +€q
Pri™of 2 +f::m +€

Pag=% 5 +4 17 *Jz’z’*f Y*[a’%‘EB

Pinfra""l,"’"l +wy2+wY+eh
Poonk™ 5 +4qY +/0Y

Poorv™ 1P =Py ~Poe = Pinrra Poank

51, The regression equations for agriculture, mining, menufacturing, infre-
structure, ond banking, insurance snd resl estste sre shown in table 3. Dis=-
cussion of the results uppesrs below st two levels of analysis; by sectoru,

snd by varisbles,

/o.o.o~
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Results by sectors

Agriculture
524 Table 3 shows the regression equations for 1953, 1964 and the result of
© pooling together 1958 and 196/, data, The regression equetions show a significant
negative associstion of the shere of sgriculture with per capitu income, This
assoclation is weakened as per capita income incresses, us indicsted by the positive

term in y2 of the regression equations, This result is in agreement with the

hypothesis of & declining shsre of agriculture with economic growth as measured by
per capita income, and also of the slowing down of this shift at higher levels of
income,

53. The equations slso show & negative ossociation of the share of agriculture
with size ss measured by gross domestic product, This could reflect economies

of scale in agriculture or msy be just an indication of thot part of the totul
"income effect" which is included in Y., Both hypotheses are plsusible, and further
elaboration on this point is left for later when we anslyse the regression results
for msnufacturing, and the symmetric nature of the results,

She The lost vurisble included gqs 18 positively sssociated with the chare of
agriculture, accounting for the proportion of agricultural output directed to

\
.

eqorts as well as being sn indication of the influence of nstural resources,

Mining

55, The regression equation for mining indicates a linear relationship os_the
share of mining in GDP, p nd with the proportion of mining exports in total trade xh.
Although more than 80 per cent of the varisnce in the shore of mining in GDP is
®explained" by the proportion of mining exports in total trade, o scatter diagram
would show two clustersof points s one at low levels of Pt and the other at high
levels of Py The latter meinly composed of the oil exporting countries, The
equation indicates that with nil mining exports, the share of mining in GDP would
be 0.6 per cent (the value of the constant term), and thst the sensitivity of the

16/  Close correspondence has been cbserved between these results of aross-section
analysis and time series data for 1953, 1958 und 1964 showing the
associstion between the proportion of sgriculture in GDP and per cgpita
income, /

ose
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shore of wining in GDP to lhxia such that any increase in X would originate as
a response rn increase a l¥ttle less thanahalf its cize in Prse

564 For mining it would probasbly be worthwhile to try to relate mining output
to the level of output in manufacturing especislly since ufter o certain level of
industrislization the mining sector would supply menufacturing with the necessary

mineral row meterisls inputs,
Manufucturing

57, The regression ecquotions for manufucturing show o positive :nd sigrificent
associution between the shire of mmufocturing in GDP, P and income, per capita,
¥, us well as a negative ossociotion with y2, indiciting non-linesrity in the
associetion,

5C. There is ulso a positive sssocistion between P and size of GDF, Y, and a
negative association with the share of mininrs exports in total trade:%n. The
regression ecruation for mamufucturing depicts « relotionship which is like a mirror
image of the equations for agriculture, Comparing the 1958, 1964 erustions for both

the shure of ugriculture ¢nd that of manufacturing, vhich ore reproduced below,

P, = 2926 = 3463+ 013 ¥ = 05 Y + 032 L (D)
Po® 8+ 3,57 =013y + 05 Y= 04 (2)

2]
we see thot for the explinctory verivbles in commcn, y, ¥y~ ond Y, tiie coefficients

have similor or the some vilue, slthough the opposite si'n. hile the shore of
agriculture declines with rising income per copita, the shure of menufacturing
rises, and the decline in the shere of usgriculture is ¢lmost exactly metched by an
equivolent increuse in the shore of munufacturing, The non-linear term in income
per capits shows a positive effect with respect to tie share of agriculture
corresponding to s saturation of the trend towsrds un increasing shore of manuface

turing with the growth of income per capita, Furthermore, the coefficients are

the some ond huve, of course, opposite signs, This is also the case with respect
to size of GDP, ¥,
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Infra-structure

59. Under infra-structure, we heve included: construction, electricity, mos ond
water ond tronsport, storvge snd communication, .lthough the ecuation for infro-
structure is better then most of the equotions for individusl component sub-sectors,
the exploined variznce is rather low, indicating an over-sll correlation coefficient
a little below 0,7, The equution in logarithms gave o better fit, so we can read
off directly the elasticities,

60. The equation shows a positive und significant sssociction between the shure
of infra=-structure in GDP and income per cepita, us well as a negstive associstion
with the size of GDP,

log Pine = 23 + 0429 log y =~ 0,06 log YH/

61, The elssticity of the shure of infra-structure with respect to income per
capits is 0.29, ond with respect to GDP, - 0,06, In this csse, the negutive usso=
cistion of the shere with size, could perhups be best exploined simply in terms of

scule economies in infra-structure,

62, It would probably improve the results to estzblish s relstionship of
complementurity between the shere of infra-structure ond thot of monufscturing in
GDPch/ Also, the very vulidity of the concept of a pre-recuisite "infra-structure"
could, in this wey, perhaps be quentitstively asserted; but this is beyond the
scope of the present study,

Banking, insurance and resl estate

63, The regression equation hus been estimoted only for 1953 data, It indicstes
a positive and significent association between the shere of benking, insurunce und
regl estute Pp)» ond income per cspita as well as between Pok and the size of GDP,

Results by varisbles

6l In order to pinpoint the relaetive importsnce of the different vurisbles, we
present below their effects when taken one by one, while tie ceteris paribus

17/ In exponential form, the equetion is Pine ™ 997 yo'29 Y 0,06

18/  Preliminary results of snalysis of the relationship between employment in
menufacturing snd in infra-structure shows a positive and eignificent assom

ciation, The equation is Ninf'o'725“mfo.898ﬂd2 = 0,96




assumpltion is supposed to hold,

Income Jfizels
6 Lot us toke tvo econo o des with didferent per copitc income level; It HUS 200
and II: {US 500 vith.the sime size of GDF (5 billion dollars) and the same propor=
tion of agricultural ond mining exports in totol trade (30 per cent and 3 per cent),

The predicted shires in GDF ovre cliowm beliur,

fﬂ P i F nf P}‘ nf Fha nk To‘tal Reslldual
I - 37.08 2.1/ lho4d 1L,07%  1.8% 66,37 33463
I 20,2% 2.1% 22,2% U5 E 2,14 65.1 3he9
66, The muin differences sre Letween the shares of egriculture and msnufocturing,

The rise in income pcr copits [rom 200 to 500 dollars, is accompznied by a 50 per
cent increcse in the chare of monuficturing 'nd u 50 per cent decresse in the share

of agriculture,

Size affcets

67. Consider two economies with same income per capita: &US 50C, ond with
different size of GDP; 5 billion, and 4O billion, and the same proportion of
sgricultural ond mining exports in total trade (30 per cent and 3 per cent),

oo Il G Pogn ool fesiduad

1 20,28 2,14 22,28 1h.5% 2,14 65.1 34,9
I1 22,08 2,10 23,97 12,8% 2,5% 63,7 3643

68, The effect of o chunge in size from o 5 billion dollars GDP economy to one

with & 40 billion dollers GDP is depicted in the sccompanying tsble, There sre no
drustic changes; theire is & slight incresse in the share of menufacturing, The
proportion of infra-structure declines and that of bonking, insursnce znd real

estate rises,

Natursl resources effects - agriculture

69,  issume two economies with same income per capitas {US 500, and the same size
of GDP, 5 billion, and the same proportion of mining exports in total trade: 3 per

cent, but different proportions of agricultural exports in total trade: 730 per cent
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and 10 per cant,

Pa P . P 't P! ¢ 5;3 nk Tota_l‘ Residual

I 228 2,18 2.28  1hS5% 2.1% 6501 3449
II 17.8%  2.1% 2,28 1% 2.1% 58.7 41.3

70. The main difference in this cuse corregponds to s decline in the share of
agriculture due to the decline in the proportion of agriculturol exports in total
trade, This could be assumed to be the result of export diversificotion or @
shift in comparative advantage,

Natural resources effects - mining

7. Consider two economies with some income per capitas (US 500, and the same
size of GDP, 5 billion, ssme proportion of sgricultural exports in totsl trades

10 per cent, but different proportions of mining exports in total trade: 30 per
cent and 3 per cent,

P P P P P Total Residual
2 a . e Anf Denk —— |

I 17.88 15 9% 18,48  14.5% 2.8 68,7 313
I 17.8% 2,18 22,28 1h5% 2,1 58.7 k1.3

72, The mein effect of @ decline in the proportion of mining exports in total
trade is ceteris paribus, a drastic drop in the proportion of mining in GDP, from
15.9 percent to 2,1 per cent and a 20 per cent increase in the share of munuface

turing,
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73 .ceeptonce th:t the generol poticr of sectorel rel Licnchay o watin Lie
expl. nitory econorde verisbles - income, cize, ¢nd noturcl resources - deseribes

fairly well the chenges in Lie coiopocition of donestic product vith ceconomic grovth,
dues not lmply, of course, thet the individu:l circumstonces of cuch econony ere
well t:ken intce #ccount cna "expl:ined", On the contriry, it is precively the need
for more specific work in projeclin- ond plenning thet juctifies o) treporotion of
specicl or "e.ce" studies, (n the other hirnd, for onolycing longs-ieru developnent
prospects, projections ucing sectorsl re'rescion emuetions like those presented in
this puper eould help, for example, in snalysing t¢lternitive ;»liciec u¢nd torgets

4

of development plonning,

The The recults obtained should be useful Ior lonz-term projectionc vhere estimotes
of uectorol proportions in totel output (sross domestic product) are renuired,
;dtilouh in many cosec eslimutes are still used only ¢l ¢ more :goregoate level,

i.es only distineuishing primiry, secondery and tertisry sectors, it is generolly

19/

desiruble to moke u.e of ¢ finer sub-division of sectors,

75 Kesults could be used dircctly in the cose, [or example, where it is desired
to project the structure of GDP or the level of o siven sector st o certain future
dote und either the level of income per ¢ pita ¢nd the populstion or the rates of
growth of income ¢nd populetion are jiven; wvlso estimotes of future level or pro-

Jjected rates of growth of sgriculturel und mining exports :re necess:ry,

76, nlternatively, the equations can be used to checlk on projected rstes of
growth or on the consistency of o set of sepurate sectorsl projections by ¢ssuming
or impubing betireen two rointe in time, given chmpees in the composition of GDP

end computing the implicit rates of growth of income and other variables,

T1e The set of equations are no substitute, of course, for more detailed inter-
industry models like input—output tables or linear programming models; but the

_1_2/ For example, in Japanese plenning, the set of equations used for the central
plan includes two types of supply equations: output by sectors and ca itul
stock equetions by sectors, 3ee Reply of the Government of Japan to
questionnaire on Industrizl Planning and Development (United Nations
document E/Ce5/2L ‘Add, 31).

/o. L
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applicability of these lust methods is generally restricted to economies th:t hove

achieved ¢ certuin level of industrial development :nd ¢lreedy hove 2 substentionl

volume of inter—industry transactions.&Q/

78, Further disaggregotion of the model is necessary and, s previously mentioned,
it is planned to do so in two different ways, rirst, u breukdown of menufocturing
in twenty sectors at the two digit I3IC level is planned, snd further d",saggregation
is foreseen for the services sector, In addition, it is expected thot the introe
duction of am additionsl trade variable, proportion of exports of manufuctures in
total trude, will probably enhunce the explanstory vulue of the regr@®ssion equations,

79. h breakdown of the countries in two groups of developed und developing
countries is alsc intended, ‘thile the results of applying seporotely the sume type
of equations to these two sub-groups were not good, this was probably due to the
fact that the underlying functionsl relationship moy be different, and t1so to the
problem of the continuity along the income per capita varisble, namely, where is
the cut-off point between developing ond developed countries to be mode?

80. A similar snoalysis of the structursl chenges in the composition of employment
is under way, and this will permit the derivinz alsc of = set of estimstes of
average sectorsl productivities or output per head, and their changes vith economic
growth,

81, The mein features of this study msy be summerized as follows:

(a) 4An sttempt wus made in the regression analysis to account for observed
non=linearity by introducing s second degree term in income per cupita;

(v) 'Two different trade vuriubles were used to sccount for the structursl
differences arising from concentration of exports in mining products
(especislly oil), and in agricultursl products;

AR,

20/  See "Use of iiodels in Progremming" in Indust.ﬁagzat%on and P@ctmq
E}m&ﬂ%_‘u United Notions, New York, s Pe 12, vhere it wus
sugges that s8 a2 rule of thumb, this is the case in countries hsving

a per income of $US 150 or more or at least 15 per cent of thelr
gross netional product originating in industry,

fons
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(c) Gross domestic product instead of population, wes used os a size
indicator;

(d) New dota relating to 1958 und 1964, where available, huve been
used as well us two types of foreign exchange rutes, officisl snd
parity rates, The latter generally gave much better results,
2, thile cross-section regression snalysis like the one im this study has
many limitations, it masy perhaps become & helpful tool for new countries thot
lack historic dats and are forced to resort to the experience of older ard more
developed countries in devising their own long-temm strategy for industrialisation,
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Table 3
Results of cross-section analysis
2 Sample
Sector Year Regression equations R size
1958 p_ = 30.9 - hu3y + 0.185° - 0.,065Y + 0,34 28 0,70 56
(4e3) (1.02) (0.068)  (0.0K9)  (u.087)
Agriculture 1964, P, = 30.4 - 3.7y + O.,13y'2 - 0,06Y + 0,29 a 0.72 67
(3.1) (0.64) (0.034) (0,028) (0,065)
1958, p, = 29.6 - 3.6y + 0.13y" = 0,05 + 0,32 X2 072 123
1964 (2.4) (0.49) (0.027)  (0.023) (0.051)
1958  ppy = 0.43 + 0,52 im 0,82 Ll
(0459) (0.036) :
Mining 1964 pyy = 0.7 + 0.51 Xm 0,85 63
(0e&)  (0.027) ,
1958, pp; = 0.6 + 0,51 m 084 107
1964 (0.3) (0.022)
1958 p = 8.6 + Luby - 0.225° + 0,09Y = 0,20 im 0,79 Ll
(3.1) (0.63) (0,0L1) (0.029)(0,055) .
Menufocturing 1964 P, = 7.8 + 3.5y - 0.137° + 0.06Y - 0,12 Xm 0,74 63
(1.3) (0.33) (0,019) (0,015) (0.047) .
1958, p_, = 8.1+ 3,57 - 0.135° + .05 - 014 Zm 0.7

1964 (0.9) (0.28) (0.015) (0.,012) (0.035)
1958 108 rre ™ 2,3 + 0,29 log y - 0,06 log Y 0,53
(0.06)(0.05) (0.03) .
Infriestructure 1958, log, .. = 2.3 + 0.29 log y - 0,06 1og Y . OJbb
1964 (0.045)(0,036) (0.021)
Banking, insu- 1958  py . = 1.6 + 0.10y + 0,0096Y ! 0,65
Py real (0.22) (0.035) (0.0028)

Numberein parenthesis are the standsrd errors of estimste of the coefficients,
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Distribution of countries by gross domestic product und populetion size
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